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ABSTRACT 

The N a t i o n a l  ~ l e c t r o n i c  I n j u r y  S u r v e i l l a n c e  System 

used by t h e  Consumer Product  S a f e t y  Commission h a s  pro-  

duced d a t a  which l e a d  t o  n a t i o n a l  e s t i m a t e s  of  p roduct -  

a s s o c i a t e d  i n j u r i e s .  Th i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  

a  s t u d y  o f  t h e  methods of d a t a  c o l l e c t i o n  used by t h e  

NEISS and t h e  u s e s  made of such d a t a .  Two major a r e a s  

f o r  improvement of t h e  NEISS a r e  sugges t ed :  changing t h e  

d e s i g n  of  t h e  h o s p i t a l  sample and i n s t i t u t i n g  pr imary d a t a  

c o l l e c t i o n  r a t h e r  t han  sampling e x i s t i n g  h o s p i t a l  r e c o r d s .  

Product  comparisons imp l i ed  by t h e  "age a d j u s t e d  f requency  

s e v e r i t y  index" c a l c u l a t e d  by t h e  CPSC a r e  found t o  be  

q u i t e  s e n s i t i v e  t o  t h e  p a r t i c u l a r  i n j u r y  s e v e r i t y  s c a l e  

used and t o  t h e  p a r t i c u l a r  age we igh t ing  f a c t o r  used.  

A l t e r n a t i v e s  t o  t h e  numer ica l  s c a l e s  c u r r e n t l y  used a r e  

sugges t ed .  An a n a l y s i s  of  b i c y c l e - a s s o c i a t e d  i n j u r i e s  

based  on d a t a  from t h e  NEISS i s  p r e s e n t e d  which shows a  

n e a r l y  s t a b l e  t o t a l  a f t e r  ad jus tmen t  f o r  s e a s o n a l  e f f e c t s .  

M i s i n t e r p r e t a t i o n s  o f  t h e  d a t a  which have appeared  i n  

v a r i o u s  p u b l i c a t i o n s  a r e  no ted  and c a u t i o n s  a g a i n s t  t h e  

misuse of t h e  NEISS d a t a  a r e  p r e s e n t e d .  



I .  INTRODUCTION 

The Consumer Product  S a f e t y  Commission was a c t i v a t e d  

on May 1 4 ,  1973 a s  a  r e s u l t  of implementing t h e  Consumer 

Product  S a f e t y  Act (PL 92.573) s igned  i n t o  law on October  

27, 1972. Upon i t s  format ion  r e s p o n s i b i l i t y  t o  a d m i n i s t e r  

s e v e r a l  p r o t e c t i o n  a c t s  (Flammable F a b r i c s  Act ,  F e d e r a l  

Hazardous Substance  Act ,  Poison Preven t ion  Packages A c t ,  

and R e f r i g e r a t e  S a f e t y  Act)  was t r a n s f e r r e d  t o  t h e  Com- 

miss ion .  The commision sought  a  s i n g l e  p r i o r i t y  sys tem t o  

e v a l u a t e  t h e  r i s k s  of t h e  more than  10,000 consumer p roduc t s .  

The Bureau of  Epidemiology has been g iven t h e  r e s p o n s i -  

b i l i t y  by t h e  Commission of  de termining t h e  e s s e n t i a l  f a c t s  

about  p r o d u c t - r e l a t e d  a c c i d e n t s  throughout  t h e  n a t i o n .  

This  t a s k  i n c l u d e s  making a  d e t e r m i n a t i o n  of how t h e  Com- 

miss ion  should  a l l o c a t e  i t s  f i n a n c i a l  r e s o u r c e s  i n  pursu ing  

p roduc t s  which p r e s e n t  s u b s t a n t i a l  o r  unusual  r i s k  t o  t h e  

consumer. To a i d  them i n  t h i s  t a s k ,  t h e  Commission s t a f f  

h a s  a t  i t s  d i s p o s a l  a  d a t a  a c q u i s i t i o n  system known a s  t h e  

Na t iona l  E l e c t r o n i c  I n j u r y  S u r v e i l l a n c e  System (NEISS). The 

NEISS had been developed by t h e  Bureau of  Product  S a f e t y  o f  

t h e  Food and Drug Admin i s t r a t ion  and h a s  been i n  cont inuous  

o p e r a t i o n  s i n c e  J u l y ,  1972. 

Data come t o  t h e  NEISS from a  s t a t i s t i c a l  sample of 

h o s p i t a l  emergency rooms s e l e c t e d  from a  popu la t ion  of  o v e r  

5 ,000  such f a c i l i t i e s  i n  t h e  United S t a t e s .  Data from t h e s e  



119 emergency rooms a r e  coded and t a b u l a t e d  by computer t o  

show a d a i l y  sample of product  a s s o c i a t e d  i n j u r i e s .  From 

t a b u l a t i o n  of t h e  NEISS d a t a ,  c a s e s  a r e  s e l e c t e d  f o r  in-  

depth i n v e s t i g a t i o n  t o  determine d e t a i l s  of how a product  

was involved and t h e  course  of e v e n t s  which r e s u l t e d  i n  t h e  

i n  jury .  

The NEISS d a t a  can a l s o  be used t o  e s t i m a t e  n a t i o n a l  

t o t a l s  of va r ious  types  of product -associa ted  i n j u r i e s .  For 

example, n a t i o n a l  t o t a l s  of i n j u r i e s  by product ,  age,  s e x ,  

i n j u r y ,  e t c . ,  may be es t ima ted .  Combinations of t h e  f r e -  

quency and s e v e r i t y  of i n j u r y  and t h e  age of i n j u r e d  in -  

d i v i d u a l s  were used by t h e  Commission i n  a r r i v i n g  a t  t h e  

Consumer Product Hazard Index, which t h e  Commission f i r s t  

publ ished i n  1973. 

Bicycl ing  has  experienced a marked r i s e  i n  p o p u l a r i t y  

i n  t h e  l a s t  few y e a r s ,  both a s  a  form of r e c r e a t i o n  o r  

s p o r t  and a s  a  means of pe r sona l  t r a n s p o r t a t i o n .  The l a t t e r  

use rece ived  a d d i t i o n a l  impetus from t h e  r e c e n t  energy 

c r i s i s  and t h e  r e s u l t i n g  g a s o l i n e  shor tage .  The growth i n  

p o p u l a r i t y  f o r  b i c y c l i n g  has  r e s u l t e d  i n  an inc reased  use 

of b i c y c l e s  by a d u l t s  and a s p u r t  i n  b i c y c l e s  s a l e s .  

Nearly co inc iden t  wi th  t h e  upsurge i n  b i c y c l e  popu- 

l a r i t y  has  been t h e  development of t h e  Nat ional  ~ l e c t r o n i c  

I n j u r y  S u r v e i l l a n c e  System (NEISS) by t h e  Consumer Product 

S a f e t y  Commission. Pre l iminary  CPSC ana lyses  of t h e  d a t a  

produced by t h e  NEISS were d i r e c t e d  t o  de termining a 

r a t i o n a l  o r d e r  i n  which t o  i n v e s t i g a t e  va r ious  consumer 



p r o d u c t s  t o  de t e rmine  i f  t h e y  posed an  un reasonab le  r i s k .  

The r e s u l t a n t  o r d e r i n g  of p r o d u c t s  h a s  been c a l l e d - - r a t h e r  

inaccura te ly- -The  Consumer P roduc t  Hazard Index  and h a s  

been wide ly  p u b l i c i z e d  by t h e  media. B i c y c l e s  t u r n e d  o u t  

t o  b e  a t  t h e  t o p  of  t h e  o r d e r i n g  o f  p r o d u c t s .  T h i s  h a s  

l e d  t o  some concern  b o t h  by t h e  consumers--persons r e t u r n -  

i n g  t o  b i c y c l i n g  o r  c o n s i d e r i n g  b i c y c l i n g  a s  an a l t e r n a t i v e  

t r a n s p o r t a t i o n  method--and t h e  manufac tu re r s  a s  t o  whether  

b i c y c l e s  were a  haza rd  o r  whether  t h e  index  mere ly  re- 

f l e c t e d  t h e  widespread  usage of  a  p roduc t .  I f  h a z a r d s  

cou ld  be  i d e n t i f i e d  i n  t h e  p r o d u c t  o r  i t s  u s e ,  bo th  groups 

wished t o  e l i m i n a t e  o r  reduce  them. 

This  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  a  s t u d y  des igned  

t o  de t e rmine  t h e  adequacy of  t h e  haza rd  index  a s  a  measure 

o f  r i s k  of  a  p roduc t .  S e c t i o n  I1 summarizes t h e  conclu-  

s i o n s  and recommendations. S e c t i o n  I11 p r e s e n t s  an eva lu -  

a t i o n  of t h e  d a t a  c o l l e c t i o n  sys tem from a s t a t i s t i c a l  view- 

p o i n t ,  d e a l i n g  w i t h  t h e  sampl ing  p l a n  and methodology, t h e  

d a t a  management, and t h e  subsequent  in -depth  i n v e s t i g a t i o n s  

o f  a c c i d e n t a l  i n j u r i e s  r e s u l t i n g  from p r o d u c t s  i d e n t i f i e d  

f o r  f u r t h e r  s t u d y .  S e c t i o n  I V  d e a l s  w i t h  t h e  u s e s  and m i s -  

u s e s  which have been made of t h e  NEISS d a t a .  I t  p o i n t s  o u t  

t h a t  t h e  s e v e r i t y  s c a l e s  and age  w e i g h t i n g s  used i n  c a l -  

c u l a t i o n  o f  t h e  "Hazard Index" a r e  s u b j e c t i v e ,  and t h a t  t h e  

o r d e r i n g  of  p r o d u c t s  i s  s e n s i t i v e  t o  which system o f  we igh t s  

i s  used.  A number of  a l t e r n a t i v e  w e i g h t i n g  schemes a r e  

s u g g e s t e d ,  and it i s  shown how t h e s e  can be  de te rmined  



e m p i r i c a l l y  a s  well a s  s u b j e c t i v e l y .  S e c t i o n  V r e l a t e s  t h e  

g e n e r a l  conc lus ions  t o  b i c y c l e s  s p e c i f i c a l l y ,  a d d r e s s i n g  

t h e  c a u s a l i t y  q u e s t i o n  and o t h e r  p roduc t  involvement ,  

S e c t i o n  V I  p r e s e n t s  a sugges ted  s t a n d a r d  a n a l y s i s  o r  sum- 

mary of  NEISS d a t a  f o r  i n j u r y  a c c i d e n t s  a s s o c i a t e d  w i t h  

b i c y c l e s  f o r  t h e  y e a r s  1972 t o  1974. Other  r e l e v a n t  

l i t e r a t u r e  on b i c y c l e  s a f e t y  i s  summarized i n  S e c t i o n  V I I ,  

and conc lus ions  a d  recommendations a r e  p r e s e n t e d  i n  

S e c t i o n  V I I I .  

The b a s i c  conc lus ions  of t h e  s tudy  a r e  a s  fo l l ows :  

(1) The hazard  index  i s  c u r r e n t l y  q u i t e  dependent  on 

exposure  and t h e  p a r t i c u l a r  s e v e r i t y  we igh t ing ,  and i n t e r -  

p r e t a t i o n  of  it a s  a measure of r i s k  a s s o c i a t e d  w i t h  a g iven  

p roduc t  i s  i n c o r r e c t .  

( 2 )  I n j u r i e s  a s s o c i a t e d  w i t h  b i c y c l e s ,  a f t e r  a d j u s t -  

ment f o r  s e a s o n a l  e f f e c t s ,  have shown on ly  a ve ry  s l i g h t  

i n c r e a s e  o v e r  t h e  t h r e e  y e a r s ,  much l e s s  t h a n  t h e  presumed 

i n c r e a s e  i n  exposure .  

I t  i s  hoped t h a t  t h e  s u g g e s t i o n s  p r e s e n t e d  w i l l  prove use- 

f u l  t o  bo th  manufac ture rs  and t h e  CPSC by i n c r e a s i n g  t h e  

u t i l i t y  o f  d a t a  c o l l e c t e d  by t h e  NEISS. 



SUMMARY CONCLUSIONS RECOMMENDATIONS 

(1) The Consumer Product  S a f e t y  Commission has  no 

c o n t r o l  over  t h e  primary d a t a  c o l l e c t i o n ,  and r e p o r t s  a r e  

based on e x i s t i n g  emergency room r e c o r d s  a s  genera ted  by 

t h e  h o s p i t a l s .  We recommend t h a t  a s  soon a s  p o s s i b l e  t h e  

primary d a t a  c o l l e c t i o n  be made a r e s p o n s i b i l i t y  of per-  

sonne l  t r a i n e d  and suppor ted  by t h e  CPSC. 

( 2 )  The NEISS sample des ign  i s  complex and d i f f i c u l t  

t o  comprehend. I t  i s ,  t h e r e f o r e ,  u n l i k e l y  t o  ga in  accep- 

t a n c e  o r  b e l i e f  by t h e  manufacturing community o r  among 

medical  r e s e a r c h  p r o f e s s i o n a l s .  The CPSC has  n o t  d e t e r -  

mined t h e  p o s s i b l e  e f f e c t s  of  s u b s t i t u t i o n s  of h o s p i t a l s  

i n  t h e  sample on t h e  NEISS e s t i m a t e s .  Popu la t ion  s h i f t s  

which could  a f f e c t  t h e  accuracy of t h e  n a t i o n a l  e s t i m a t e s  

have occurred .  This  i s  s t i l l  a  minor problem b u t  one 

which w i l l  grow. I n  view of t h e s e  conc lus ions  and i n  

l i g h t  of t h e  d i f f i c u l t i e s  and expense involved i n  design-  

i n g  and c o n s t r u c t i n g  t h e  sample, w e  recommend t h a t  a  new 

sample be des igned and planned f o r  implementation a s  soon 

a s  p o s s i b l e  a f t e r  t h e  popu la t ion  d a t a  from t h e  1980 census  

can be incorpora ted .  

( 3 )  The v a r i a n c e  e s t i m a t e s  a s  g iven by t h e  formulas 

provided by t h e  CPSC are i n c o r r e c t .  There i s  a cons ider-  

a b l e  q u e s t i o n  a s  t o  whether  a c c u r a t e  e s t i m a t e s  o f  sampling 



e r r o r  a r e  p o s s i b l e  i n  view of  t h e  s u b s t i t u t i o n  o f  h o s p i t a l s  

and t h e  f a c t  t h a t  on ly  one s t r a t u m  was s e l e c t e d  from each 

s u p e r s t r a t u m  a t  t h e  f i r s t  s t a g e .  We recommend t h a t  ca re -  

f u l  c o n s i d e r a t i o n  be  g iven  t o  t h e  des ign  o f  t h e  new sample 

t o  e n s u r e  t h a t  e s t i m a t e s  o f  t h e  v a r i a b i l i t y  a r e  a v a i l a b l e  

and t h a t  such e s t i m a t e s  be r e p o r t e d  whenever e s t i m a t e s  

based  on t h e  NEISS d a t a  a r e  r e p o r t e d .  

( 4 )  The i n j u r y  c a t e g o r i e s  used a r e  open t o  q u e s t i o n  

from bo th  t h e  s e v e r i t y  s c a l i n g  p o i n t  o f  view and t h e  con- 

s i s t e n c y  of  a p p l i c a t i o n .  We recommend t h a t  t h e  CPSC con- 

s i d e r  c o o r d i n a t i n g  t h e i r  i n j u r y  c a t e g o r i e s  w i t h  t h o s e  

developed by t h e  American Medical Assoc ia t ion  i n  t h e  Abbre- 

v i a t e d  I n j u r y  Sca le .  

( 5 )  The numer ica l  s c a l e  used f o r  d e f i n i n g  i n j u r y  

s e v e r i t y  i s  a  s u b j e c t i v e  and a r b i t r a r y  one. Changes i n  

t h i s  s c a l e  r e s u l t  i n  changes i n  t h e  rank  o r d e r i n g s  of  t h e  

p roduc t s .  By t h e  n a t u r e  of t h e  s c a l e  it i s  on ly  u s e f u l  

f o r  r ank ing  t h e  p roduc t s .  S ince  it i s  s u b j e c t i v e  i n  

n a t u r e ,  w e  recommend t h a t  a  major e f f o r t  be  implemented t o  

c o n s t r u c t  a  s c a l e  a c c e p t a b l e  t o  consumers, manufac tu re r s ,  

and p h y s i c i a n s .  This  w i l l  r e q u i r e  c o o p e r a t i v e  e f f o r t  from 

a l l  t h r e e  groups .  

( 6 )  The age-weight ing used i n  t h e  c o n s t r u c t i o n  of 

t h e  hazard  index  i s  s u b j e c t i v e  and open t o  q u e s t i o n ,  Any 

age-adjustment  should  t a k e  i n t o  account  bo th  t h e  s u s c e p t i -  

b i l i t y  by age t o  a c c i d e n t  and t o  i n j u r y  once an a c c i d e n t  



has  occurred .  A s i n g l e  age-adjustment  over  a l l  p roduc t s  

appears  t o  be  t o o  s i m p l i s t i c  t o  b e  ve ry  u s e f u l .  We recom- 

mend t h a t  r ank ing  o r  comparison of p roduc t s  b e  done w i t h i n  

age groups,  I f  an age adjus tment  i s  t o  b e  used,  w e  recom- 

mend t h a t  it t a k e  i n t o  account  s u s c e p t i b i l i t y  bo th  t o  

a c c i d e n t  and i n j u r y  and t h a t  it be  based on a v a i l a b l e  

e m p i r i c a l  evidence  r a t h e r  than  p u r e l y  s u b j e c t i v e  judgment. 

( 7 )  The NEISS d a t a  a r e  ob ta ined  from h o s p i t a l  emer- 

gency rooms on ly .  Many a c c i d e n t a l  i n j u r i e s  a r e  t r e a t e d  i n  

p h y s i c i a n ' s  o f f i c e s  o r  d i r e c t l y  admi t t ed  t o  a  s p e c i a l  u n i t  

of a  h o s p i t a l .  The system should be  expanded t o  i n c l u d e  

d a t a  from t h e s e  sources  s i n c e  cho ice  of t r e a t m e n t  f a c i l i t y  

i s  r e l a t e d  t o  l o c a t i o n  and socioeconomic s t a t u s .  

( 8 )  The Consumer Product  Hazard Index has  been 

widely  p u b l i c i z e d  and m i s i n t e r p r e t e d  by t h e  media. To 

a t t e m p t  t o  remedy t h i s ,  t h e  CPSC should  accompany each 

Hazard Index w i t h  a  p u b l i c a t i o n  of t h e  r e s u l t s  o f  t h e  in -  

dep th  i n v e s t i g a t i o n s  which were conducted a s  a  r e s u l t  of 

a  p r o d u c t ' s  r ank ing  h igh on t h e  index.  The c o n c l u s i o n s ,  

a c t i o n s ,  o r  need f o r  f u r t h e r  in fo rmat ion  a s  measured by 

t h e  assignment  of e f f o r t  f o r  f u r t h e r  in-depth  s t u d y  of t h e  

product  should  be  p r e s e n t e d .  

( 9 )  Reports  i n  t h e  p a s t  have been based on ly  on t h e  

number of c a s e s  a c t u a l l y  r e p o r t e d  through t h e  NEISS. This  

i g n o r e s  t h e  p r o b a b i l i t y  sampling of  t h e  h o s p i t a l s .  Reports  

should  be  based on e s t i m a t e s  o f  na t ionwide  i n j u r y  t o t a l s .  



( 1 0 )  The hazard  index has been changed s e v e r a l  times. 

These changes have been improvements, and a d d i t i o n a l  

changes w i l l  be  made. When a change i s  made, t h e  new 

method should be used t o  c a l c u l a t e  t h e  index f o r  previous  

y e a r s ,  s o  t h a t  t r e n d s  over  t ime can be observed. 

(11) Based on comparable va lues ,  t h e  t e n  products  in -  

v e s t i g a t e d  i n  t h i s  s tudy show a n e a r l y  c o n s t a n t  t r e n d  over  

t h e  t h r e e  yea r s  cons idered .  

( 1 2 )  A s  c u r r e n t l y  c o n s t i t u t e d ,  t h e  hazard index seems 

more t o  r e f l e c t  t h e  exposure o r  use of a product  than  t h e  

r i s k  a s s o c i a t e d  wi th  t h a t  product .  We recommend t h a t  a 

measure of hazard be developed which inc ludes  a component 

r e l a t e d  t o  p roduc t - spec i f i c  exposure. 

(13)  Nat ional  e s t i m a t e s  of monthly t o t a l s  of b icyc le -  

a s s o c i a t e d  acc iden t s  show a very pronounced seasona l  com- 

ponent ,  i n d i c a t i n g  a l a r g e  dependence on exposure. Time 

s e r i e s  models i n c o r p o r a t i n g  s e a s o n a l i t y ,  t r e n d ,  and r e g u l a r  

e f f e c t s  should be developed f o r  each product  f o r  use i n  

e v a l u a t i n g  t h e  e f f e c t  of any Commission a c t i o n s .  Such 

e v a l u a t i o n  should be planned be fo re  any a c t i o n  i s  imple- 

mented. 

( 1 4 )  Bicycle-associa ted  a c c i d e n t s  show only a smal l  

i n c r e a s i n g  t r e n d  over  t h e  t h r e e  yea r s - - l e s s  than t h e  pre-  

sumed i n c r e a s e  i n  exposure would p r e d i c t .  This  p o i n t s  o u t  

again  t h e  need f o r  t h e  Ckvelopment of exposure da ta .  



111. EVALUATION OF NEISS DATA COLLECTION SYSTEM 

A. The Sampling Plan  

The demographic d a t a  upon which t h e  sampling p l a n  i s  

based were drawn from t h e  1960 U.S. Census, I n  view o f  t h e  

t ime d u r i n g  which t h e  p lann ing  was done, t h i s  i s  q u i t e  

unders tandab le .  However, t h e r e  was a  13 .3% i n c r e a s e  i n  

popu la t ion  i n  t h e  U.S. from t h e  1960 t o  1970 census .  Fur- 

t h e r ,  and perhaps  more impor tan t ,  t h e r e  were geograph ica l  

s h i f t s  of  t h e  popu la t ion  and a l s o  s h i f t s  from r u r a l  and 

c e n t r a l  c i t y  t o  suburban dwel l ing .  S ince  t h e  p l a c e  where 

a  person l i v e s  w i l l  i n f l u e n c e  t o  some e x t e n t  t h e  p roduc t s  

he u s e s ,  t h e s e  d i f f e r e n c e s  may be impor tant .  An a d d i t i o n a l  

e f f e c t  on t h e  NEISS d a t a  i s  t h a t  t h e  weights  f o r  t h e  s t r a t a  

a r e  no longer  c o r r e c t .  Th i s  means t h a t  e s t i m a t e s  formed 

from t h e  d a t a  w i l l  be b i a s e d .  The d i r e c t i o n  and magnitude 

o f  t h i s  b i a s  i s  unknown; it i s  probably n o t  a  major pro- 

blem. However, f o r  a  system which emphasizes " r e a l -  

t ime" d a t a ,  more up-to-date census  in fo rmat ion  shou ld  

be i n c o r p o r a t e d  e v e n t u a l l y ,  Some compromise between 

updat ing  and m a i n t a i n i n g  t h e  system needs t o  be  reached.  

The sample cannot  be  changed t o o  f r e q u e n t l y  due t o  t h e  

t i m e  and e f f o r t  involved i n  such a  change. N e i t h e r  can it 

remain t h e  same i n d e f i n i t e l y ,  however, s i n c e  popu la t ion  

s h i f t s  w i l l  e v e n t u a l l y  a f f e c t  t h e  p roduc t -assoc ia ted  i n -  

j u r i e s  t o  t h e  e x t e n t  t h a t  any i n f e r e n c e s  drawn would no 



l onge r  be d e f e n s i b l e .  The use  o f  t h e  1960 census i n  t h e  o r i -  

g i n a l  p l an  does n o t  appear  t o  be a  major drawback, b u t  it 

does i n t r o d u c e  some b i a s  i n t o  t h e  e s t i m a t e s .  We would sug- 

g e s t  t h a t  a  new sample be  drawn a s  soon a s  t h e  1980 census  

f i g u r e s  a r e  a v a i l a b l e .  

The use  of h o s p i t a l  emergency rooms a s  t h e  d a t a  co l -  

l e c t i o n  sou rces  has  some obvious drawbacks: n o t  a l l  per-  

sons  i n j u r e d  a r e  t r e a t e d  t h e r e ,  and those  who a r e  a r e  

l i k e l y  t o  d i f f e r  from those  who a r e  n o t ,  CPSC e s t i m a t e s  

t h a t  about  4 0 %  of i n j u r i e s  a r e  t r e a t e d  i n  ER,  t h e  o t h e r s  

be ing  t r e a t e d  i n  p h y s i c i a n s '  o f f i c e s ,  a t  home, o r  e l s e -  

where. To t h e  e x t e n t  t h a t  t h e  socio-economic v a r i a b l e s  of  

t h e  group t r e a t e d  a t  emergency rooms d i f f e r  from t h e  

o t h e r s ,  and t o  t h e  e x t e n t  t h a t  t h e s e  d i f f e r e n c e s  i n f l u e n c e  

t h e s e  pe r sons '  uses  of products,  t h e  d a t a  ob ta ined  from 

t h e  NEISS w i l l  be i n  e r r o r .  On t h e  o t h e r  hand, E R 1 s  re -  

p r e s e n t  a  good s t a r t i n g  p o i n t  f o r  t h e  c o l l e c t i o n  of such 

d a t a .  However, t h e s e  d a t a  cannot  be b l i n d l y  accepted  a s  

r e p r e s e n t a t i v e .  

A s  a  s t a r t i n g  p o i n t ,  sampling of  t h e  h o s p i t a l  ER 

r eco rds  was l o g i c a l .  However, it l e a v e s  t h e  system vu lne r -  

a b l e  a t  t h e  most c r u c i a l  s t a g e  of any d a t a  ope ra t ion - - the  

c o n t r o l  of  t h e  b a s i c  d a t a .  An emergency room i s  n o t  t h e  

b e s t  p l a c e  t o  c o l l e c t  d a t a  i n  any event .  This  i s  p a r t i c -  

u l a r l y  t r u e  i n  t h e  ca se  of a s e r i o u s  o r  l i f e - t h r e a t e n i n g  

i n j u r y .  The E R  personnel  a r e  c o r r e c t l y  much more concerned 



w i t h  t h e  immediate t r e a t m e n t  of  t h e  i n j u r y  t o  a s s u r e  t h e  

s u r v i v a l  of t h e  person t h a n  they  a r e  w i t h  t h e  c o l l e c t i o n  

of d a t a  on how t h e  i n j u r y  occur red  o r  what p roduc t  may 

have been a s s o c i a t e d  w i t h  t h e  i n j u r y .  I n  g e n e r a l ,  one 

would e x p e c t  more complete and more a c c u r a t e  d a t a  f o r  t h e  

more minor i n j u r i e s ,  s i n c e  t h e  ER pe r sonne l  would have 

more time t o  r e c o r d  t h e  d a t a .  

The s t a f f i n g  of  each h o s p i t a l ' s  emergency room and 

t h e  t r a i n i n g  and i n t e r e s t s  of  t h e  s t a f f  cou ld  e a s i l y  a f f e c t  

t h e  d a t a  c o l l e c t i o n .  A t  p r e s e n t  t h e  NEISS is  a sample of 

h o s p i t a l  emergency room r e c o r d s .  (The sample i s  of  t h e  

h o s p i t a l s - - w i t h i n  each h o s p i t a l  a  census  of t h e  ER r e c o r d s  

i s  compiled.)  This  l e a v e s  t h e  d a t a  s u b j e c t  t o  v a r i a b i l i t y  

among h o s p i t a l s  i n  terms of  t h e  p r o p o r t i o n  of  ER r e c o r d s  

which r e c o r d  p roduc t  a s s o c i a t i o n ,  a s  well a s  o t h e r  v a r i -  

a b l e s .  I t  i s  a l s o  p o s s i b l e  t h a t  t h e  s t a f f  of some hos- 

p i t a l s  may be  p l r t i c u l a r l y  s e n s i t i v e  t o  i n j u r i e s  a s s o c i a t e d  

w i t h  p a r t i c u l a r  p roduc t s .  Th i s  may occur  from p e r s o n a l  ex- 

p e r i e n c e s  o r  simply from d i f f e r e n c e s  i n  f a m i l i a r i t y  w i t h  d i f -  

f e r e n t  p roduc t s .  A major improvement i n  t h e  NEISS would 

be f o r  t h e  CPSC t o  t r a i n  t h e  person o r  persons  r e s p o n s i b l e  

f o r  t h e  primary d a t a  c o l l e c t i o n  from each E R  v i s i t .  This  

would e n s u r e  t h a t  coverage of p roduc t  a s s o c i a t i o n  i s  t h e  

same a t  a l l  h o s p i t a l s .  I t  would a l s o  i n c r e a s e  t h e  accep- 

t a n c e  of  t h e  r e s u l t s  based on t h e  NEISS d a t a .  While w e  

a p p r e c i a t e  t h e  problems i n h e r e n t  i n  primary data 



c o l l e c t i o n  i n  t h e  s e t t i n g  of an emergency room, t h e  c o n t r o l  

of t h e  primary d a t a  seems a  key i s s u e  i n  terms of i t s  

q u a l i t y ,  A t  p r e s e n t ,  t h e  NEISS d a t a  r e p r e s e n t  a  sample of 

e x i s t i n g  records .  A s  such they a r e  s u b j e c t  t o  a l l  of  t h e  

f a u l t s  of e x i s t i n g  r e c o r d s ,  t h e  most c r u c i a l  of which i s  t o  

what e x t e n t  t h e  e x i s t i n g  records  a s  c o l l e c t e d  r e p r e s e n t  t h e  

d e s i r e d  popu la t ion .  

The des ign  of t h e  sampling p lan  seems t o  be  unnecessar-  

i l y  complex. Appendix A g i v e s  t h e  d e t a i l e d  d e s c r i p t i o n  of 

t h e  sampling p l a n  and procedure used by t h e  CPSC i n  develop- 

i n g  t h e  NEISS. We would have sugges ted  s t r a t i f y i n g  t h e  U.S. 

by geographica l  l o c a t i o n  t o  ensure  coverage of t h e  e n t i r e  

U.S. ( s i n c e  product  use  and hence i n j u r i e s  a r e  a s s o c i a t e d  

w i t h  geographica l  r eg ion  and c l i m a t e ,  and s i n c e  t h e  su r -  

v e i l l a n c e  n a t u r e  of t h e  d a t a  d e s i r e d  would make it d e s i r -  

a b l e  t o  ensure  coverage of products  wi th  only  l o c a l  d i s t r i -  

b u t i o n s )  and s t r a t i f i c a t i o n  by s i z e  of i n s t i t u t i o n  t o  i m -  

prove p r e c i s i o n .  Such a  s imple r  p lan  would a l s o  have 

advantages i n  t h a t  it would be more r e a d i l y  accepted  by t h e  

i n d u s t r i e s  concerned. The wider  t h e  acceptance  of t h e  

sampling methodology and r e s u l t i n g  d a t a ,  t h e  more e f f e c t i v e  

t h e  t o t a l  system could be expected  t o  be  i n  terms of  i t s  

primary goa l  of p reven t ing  and reducing t h e  s e v e r i t y  of  

a c c i d e n t a l  i n j u r i e s .  

The p l a n  c u r r e n t l y  used seems t o  r e f l e c t  a  confus ion 

between two-stage sampling and s t r a t i f i c a t i o n .  Once s t r a t a  



a r e  d e f i n e d ,  a p r o b a b i l i t y  sample i s  t aken  from each s t r a tum.  

Each such sample must c o n s i s t  of  more than  one u n i t  i n  

o r d e r  t o  a l low f o r  v a r i a n c e  computat ions.  I n  two-stage 

sampling,  t h e  sample a t  each s t a g e  must a l low g e n e r a l i z a t i o n  

t o  t h e  popu la t ion  from which t h e  sample was taken.  F u r t h e r ,  

each s t a g e  of sampling c o n t r i b u t e s  a  term t o  t h e  v a r i a n c e  

e s t i m a t e .  Consequently a t  each s t a g e ,  when a  sample i s  

chosen,  it must c o n s i s t  of a t  l e a s t  two u n i t s  from what- 

e v e r  popu la t ion  t h e  u n i t s  a t  t h a t  s t a g e  a r e  drawn from i n  

o r d e r  t h a t  v a r i a n c e  e s t i m a t e s  may be formed. This  has  n o t  

been done w i t h  t h e  c u r r e n t  sample. A t  t h e  f i r s t  s t a g e ,  

on ly  one " s t r a t u m "  was s e l e c t e d  from each " s u p e r ~ t r a t u m . ~ '  

I f  t h e  supers t ra tum con ta ined  on ly  one s t r a t u m ,  t h i s  i s  

a c c e p t a b l e ,  b u t  when t h e  s u p e r s t r a t u m  con ta ined  s e v e r a l  

s t r a t a ,  t h i s  seems t o  p rec lude  e s t i m a t i o n  of  t h a t  com- 

ponent  of t h e  va r i ance .  

A f u r t h e r  f e a t u r e  of t h e  c u r r e n t  p l a n  i s  t h a t  a t  t h e  

f i r s t  s t a g e ,  s t r a t a ,  which were geograph ica l  i n  n a t u r e ,  were 

s e l e c t e d  wi th  p r o b a b i l i t i e s  p r o p o r t i o n a l  t o  popu la t ion .  A t  

t h e  second s t a g e ,  i n s t i t u t i o n s  were sampled wi th  probabi-  

l i t i e s  p r o p o r t i o n a l  t o  t h e  number of ER v i s i t s ,  S ince  t h e  

number of ER v i s i t s  would be  h i g h l y  c o r r e l a t e d  w i t h  t h e  s i z e  

of t h e  i n s t i t u t i o n  and w i t h  t h e  popu la t ion  of t h e  surround- 

i n g  a r e a ,  t h e  popu la t ion  seems t o  have been taken i n t o  

account  twice .  While sampling on a  popu la t ion  p r o p o r t i o n a l  

b a s i s  i s  w e l l  accepted  and i s  a  v a l i d  method of e n s u r i n g  



t h a t  t h e  sample c o n c e n t r a t e s  on h i g h  p o p u l a t i o n  d e n s i t y  

a r e a s ,  where presumably t h e  l a r g e r  numbers o f  a c c i d e n t s  

o c c u r ,  t h i s  may have r e s u l t e d  i n  more t h a n  i n t e n d e d  

emphasis on h i g h  p o p u l a t i o n  a r e a s .  

w i t h i n  t h e  1 3  geograph ica l  s t r a t a  formed from t h e  

2,300 i n s t i t u t i o n s  remaining a f t e r  t h e  f i r s t  s t a g e  

s e l e c t i o n ,  i n s t i t u t i o n s  were s t r a t i f i e d  acco rd ing  t o  s i z e  

a s  d e f i n e d  by number of E R  v i s i t s ,  This  s t r a t i f i c a t i o n ,  

however, was p e c u l i a r  t o  each  geograph ica l  s t r a t u m ,  s i n c e  

t h e  l a r g e s t - i n s t i t u t i o n  s t r a t a  c o n s i s t e d  o f  t h o s e  in -  

s t i t u t i o n s  which, taken  t o g e t h e r ,  comprised 50% of t h e  ER 

v i s i t s  i n  t h a t  s t r a tum.  Thus t h e  a c t u a l  s i z e s  of  t h e  i n -  

s t i t u t i o n s  used i n  t h e  d i f f e r e n t  geograph ica l  r e g i o n s  was 

d i f f e r e n t .  This  i s  probably  n o t  a major problem, b u t  it 

does make i n t e r p r e t a t i o n  of  t h e  i n s t i t u t i o n  s i z e  a s  a  

s t r a t i f y i n g  v a r i a b l e  r a t h e r  d i f f i c u l t .  

The a c t u a l  p r o b a b i l i t i e s  w i t h  which each  i n s t i t u t i o n  

(o f  t h e  2,300 l e f t  i n  t h e  s u b s e t  of  t h e  U.S. t o  be  sampled) 

was s e l e c t e d  a r e  ex t remely  compl ica ted  and can o n l y  be com- 

pu ted  w i t h  a  g r e a t  d e a l  of e f f o r t  and computer t i m e .  One 

s e v e r e  drawback of  t h i s  i s  t h a t  r e v i s i o n  o f  t h e s e  probabi -  

l i t i e s  becomes ve ry  d i f f i c u l t .  I n  t h e  des ign  o f  t h e  sampl- 

i n g  p l an  no c o n s i d e r a t i o n  was g iven  t o  t h e  p r a c t i c a l  problem 

t h a t  n o t  a l l  o f  t h e  i n s t i t u t i o n s  s e l e c t e d  might a g r e e  t o  

p a r t i c i p a t e ,  o r  t h a t  some o f  t h e  i n s t i t u t i o n s  might subse-  

q u e n t l y  drop o u t .  I n  a c t u a l  p r a c t i c e ,  on ly  abou t  6 0 %  of  t h e  



h o s p i t a l s  s e l e c t e d  by t h e  sample agreed  t o  p a r t i c i p a t e .  

The o t h e r  4 0 %  r e p r e s e n t  second,  t h i r d ,  o r  f u r t h e r  c h o i c e  

replacements .  F u r t h e r ,  a  number of i n s i t i t u t i o n s  have 

dropped o u t ,  r educ ing  t h e  p r o p o r t i o n  of t h e  o r i g i n a l  Sam- 

p l e .  The r e s u l t  of  t h e  n o n p a r t i c i p a t i o n  problem i s  t h a t  

t h e  we igh t s  c a l c u l a t e d  f o r  t h e  i n s t i t u t i o n s  i n  t h e  sample 

a r e  n o t  c o r r e c t .  This  does n o t  seem t o  have been r e a l i z e d  

by t h e  CPSC. F u r t h e r ,  t h e r e  seems no way o f  c a l c u l a t i n g  

t h e  c o r r e c t  weights .  A s  a  r e s u l t ,  a l l  o f  t h e  p r o j e c t i o n s  

t o  n a t i o n a l  e s t i m a t e s  a r e  i n  e r r o r .  The magnitude of t h e  

e r r o r s  i s  unknown,although they  a r e  n o t  l i k e l y  t o  be ex- 

t remely  l a r g e .  However, b a s i n g  p o l i c y  d e c i s i o n s  on d a t a  

which a r e  known t o  be  e r roneous ,  wi thou t  a s o l i d  e s t i m a t e  

of t h e  amount o r  d i r e c t i o n  of  e r r o r ,  i s  c e r t a i n l y  undes i r -  

a b l e  and should  be c o r r e c t e d .  

B.  Data Management 

Even i f  t h e  sampling p l a n  used by NEISS were sound, 

t h e  c o l l e c t i o n  and management of t h e  d a t a  l e a v e s  much t o  be 

d e s i r e d .  The b a s i c  d a t a  a r e  o b t a i n e d  from t h e  i n d i v i d u a l  

E R  r e c o r d s .  Although t h i s  does e n t a i l  t h e  use  o f  s e v e r a l  

d i f f e r e n t  forms,  t h i s  i s  n o t  a  s e r i o u s  problem s o  long  a s  

a l l  of t h e  forms c o n t a i n  t h e  necessa ry  in fo rmat ion  and s o  

long a s  a l l  a r e  a c c u r a t e l y  recorded.  However, t h e  person 

who i s  r e s p o n s i b l e  f o r  o b t a i n i n g  t h e  d a t a  i s  u s u a l l y  t h e  

a d m i t t i n g  c l e r k  i n  t h e  ER.  This  i s  a  l o w - s k i l l  p o s i t i o n  



w i t h  a  l a r g e  tu rnover  r a t e .  F u r t h e r ,  t h e s e  persons have 

had l i t t l e  i f  any i n s t r u c t i o n  from NEISS. Yet a l l  t h e  

d a t a  t o  be  ob ta ined  depend upon them, The d a t a  t h a t  

they  r e c o r d  on t h e  E R  form a r e  t h e  only  d a t a  a v a i l a b l e  

t o  code and send t o  t h e  NEISS computer. 

E R  pe r sonne l  i n  g e n e r a l  tend t o  b e  p r i m a r i l y  i n t e r -  

e s t e d  i n  t r e a t i n g  t h e  p a t i e n t s ,  p a r t i c u l a r l y  i f  t h e  i n j u r y  

i s  a t  a l l  s e r i o u s .  Consequently,  it i s  easy  t o  imagine 

t h a t  i f  t h e r e  i s  any rush  a t  a l l ,  t h e  de te rmina t ion  of 

product  information--which does n o t  appear  t o  be  imrne- 

d i a t e l y  r e l a t e d  t o  t h e  treatment--may be s l i g h t e d .  To 

t h e  e x t e n t  t h a t  t h i s  o c c u r s ,  d a t a  a r e  of poor ,  perhaps 

unusable ,  q u a l i t y .  

I t  i s  a l s o  p o s s i b l e  f o r  v a r i o u s  b i a s e s  t o  a r i s e  

through t h i s  method of  d a t a  genera t ion .  The CPSC has  over  

900  c a t e g o r i e s  of products .  Few persons could  remember 

a l l  of t h e s e  w i t h  equa l  f a c i l i t y .  The p roduc t s  which a r e  

most f a m i l i a r  w i l l  g e t  t h e  most a t t e n t i o n  i n  de termining 

whether an i n j u r y  was p roduc t -assoc ia ted ;  a l s o ,  any pro- 

d u c t s  i d e n t i f i e d  by NEISS f o r  s p e c i a l  c o n s i d e r a t i o n  w i l l  

l i k e l y  t u r n  up more f r e q u e n t l y  than  they  would had they  

n o t  been s i n g l e d  o u t  f o r  a t t e n t i o n .  

A r a t h e r  d i f f e r e n t  s e t  of d a t a  would be genera ted  a s  

a r e s u l t  of a sk ing  i n  t h e  emergency room, "How d i d  t h i s  

i n j u r y  occur?"  o r  a sk ing  "Was t h e r e  a  product  involved i n  

t h i s  i n j u r y ? "  than  would be ob ta ined  from a s e r i e s  o f  



q u e s t i o n s :  "Was a  r e f r i g e r a t o r  invo lved  i n  t h i s  i n j u r y ?  

Was a  b i c y c l e  invo lved  i n  t h i s  i n j u r y ? ,  Was a f l i g h t  of 

s t a i r s  invo lved  i n  t h i s  i n j u r y ? ,  ..." which would cover  a l l  

900-odd p roduc t s  o f  i n t e r e s t .  I f  d i f f e r e n t  methods o f  

a s k i n g  t h e  q u e s t i o n s  were used a t  d i f f e r e n t  h o s p i t a l s ,  

t h e r e  would be some d i f f e r e n c e s  observed.  More impor- 

t a n t l y ,  t h e  q u e s t i o n  of  how t h e  product  i d e n t i f i c a t i o n  

should  be o b t a i n e d  remains. 

Assuming t h a t  t h e r e  a r e  no conscious  b i a s e s  on t h e  

p a r t  of t h o s e  who f i l l  o u t  t h e  ER r e c o r d s ,  t h e r e  s t i l l  re -  

mains t h e  s t r o n g  p o s s i b i l i t y  of unconscious b i a s  t o  r e c o r d  

some produc t s  more f r e q u e n t l y  than  o t h e r s .  A t  t h e  ve ry  

b e s t ,  t h e  b a s i c ,  pr imary d a t a  c o l l e c t i o n  seems i n a d e q u a t e l y  

c o n t r o l l e d  and can be expected  t o  r e s u l t  i n  d i f f e r e n t  

p r a c t i c e s  a t  t h e  d i f f e r e n t  i n s t i t u t i o n s .  

Once t h e  ER r ecords  have been completed,  once a  day,  

a  p e r s o n - - d i f f e r e n t  from t h e  one who f i l l e d  o u t  t h e  r e c o r d s  

i n i t i a l l y - - c o d e s  them and p r e p a r e s  them f o r  t r a n s m i s s i o n  t o  

t h e  computer i n  Bethesda. The p o s i t i o n  of  t h e  person who 

does t h e  coding v a r i e s  from i n s t i t u t i o n  t o  i n s t i t u t i o n ,  from 

a j u n i o r  c l e r k  t o  a  h o s p i t a l  a d m i n i s t r a t o r .  The q u a l i t y  o f  

t h e  p r e p a r a t i o n  i s  n o t  i n  q u e s t i o n .  However, i n  t h e  c a s e  

of  s e v e r e ,  l i f e - t h r e a t e n i n g  i n j u r i e s ,  t h e  person doing t h e  

coding may r e c a l l  t h e  outcome of a  case  whose s t a t u s  h a s  

changed from t h e  ER. For  example, a  s e v e r e l y  i n j u r e d  per-  

son may have d i e d ,  o r  some one who was t r e a t e d  and r e l e a s e d  



may have r e t u r n e d  and been admi t t ed .  I f  such knowledge i s  

used i n  t h e  cod ing ,  t h e  d a t a  on i n  j u r y  s e v e r i t y  w i l l  be  

changed. 

The i n t e r a c t i v e  d a t a  management v i a  computer messages 

a p p e a r s  t o  b e  q u i t e  good. However, t h i s  merely p r e v e n t s  

i n a c c u r a c i e s  from e n t e r i n g  t h e  d a t a  d u r i n g  t h e  cod ing  o r  

compu te r i z ing  s t a g e s .  I t  cannot  improve d a t a  which were 

wrong o r  mi s s ing  t o  beg in  w i t h .  

The se t  of d a t a  e l emen t s  which i s  c o l l e c t e d  i s  q u i t e  

s h o r t .  Consequent ly  it does  n o t  i n c l u d e  a s  much i n f o r m a t i o n  

a s  would be  d e s i r a b l e .  One such major gap i s  i n  t h e  d e t a i l s  

o f  t h e  i n j u r y .  I n j u r y  i s  coded o n l y  i n  t h e  NEISS m a t r i x  

(see Appendix B), F u r t h e r ,  o n l y  such i n j u r y  i n f o r m a t i o n  

a s  i s  a v a i l a b l e  i n  t h e  ER i s  u s u a l l y  i nc luded .  L a t e r  

d i agnoses  o r  developments a r e  n o t  i n c l u d e d  i n  t h e  r e c o r d  

u n l e s s  by chance t h e  code r  happens t o  know o f  t h a t  par -  

t i c u l a r  c a s e  and changes t h e  E R  r e c o r d .  This  makes it i m -  

p o s s i b l e  t o  de t e rmine  how a p roduc t  may have caused  an in -  

j u r y ,  o r  which i n j u r i e s  were a s s o c i a t e d  w i t h  which p r o d u c t s  

i n  t h e  c a s e  of m u l t i p l e  p roduc t  involvement .  

The most c r u c i a l  gap i n  t h e  i n f o r m a t i o n ,  however, i s  

t h e  complete  absence  of any i n f o r m a t i o n  on how t h e  p roduc t  

was r e l a t e d  t o  t h e  i n j u r y .  I f  such i n j u r y  in fo rma t ion  i s  

t o  b e  used t o  de te rmine  t h e  r e l a t i v e  s a f e t y  of  a  p r o d u c t ,  

t h e n ,  l o g i c a l l y ,  t h e  i n j u r i e s  t o  look a t  a r e  t h o s e  which 

a r e  i n  some way product -caused .  I n j u r i e s  caused  by d e f e c t s  



i n  d e s i g n  o r  c o n s t r u c t i o n  would c l e a r l y  c a l l  f o r  remedia l  

a c t i o n  on t h e  p a r t  of t h e  manufacturer .  I n j u r i e s  caused by 

misuse ,  o r  improper u s e ,  o r  inadequa te  maintenance might  

have been p reven ted  by s a f e t y  in fo rmat ion  warning a g a i n s t  

t h e  haza rds  o f  such misuse o r  mis-maintenance, There i s  a 

need f o r  d a t a  which would r e l a t e  an i n j u r y  t o  t h e  mechanism 

which caused i t ,  s o  t h a t  p r e v e n t i v e  measures might be de- 

v i s e d .  

A f i n a l  c r u c i a l  e lement  miss ing  from t h e  d a t a  set  i s  

in fo rmat ion  on exposure.  The more persons  who use  a p r o d u c t ,  

and t h e  more t h a t  they  use  it, t h e  more persons  who w i l l  

have a c c i d e n t s  whi le  u s i n g  t h a t  product .  Thus, t h e  more 

popular  and u s e f u l  a  p roduc t ,  t h e  h i g h e r  i t s  raw frequency 

of " a s s o c i a t e d "  i n j u r i e s  w i l l  be. An i n v e s t i g a t i o n  would 

probably  show t h a t  8 0 %  o r  more of  a l l  i n j u r i e s  a r e  

" a s s o c i a t e d "  w i t h  t h e  underwear of t h e  i n j u r e d  person,  

s i n c e  probably a t  l e a s t  t h i s  h i g h  a p r o p o r t i o n  of  i n d i v i -  

d u a l s  were wearing underwear a t  t h e  time of  t h e i r  a c c i d e n t .  

I n  o r d e r  f o r  meaningful  comparisons t o  be made, a  measure 

of r i s k  i n c o r p o r a t i n g  exposure  must be  used i n  a d d i t i o n  t o  

t h e  f r e q u e n c i e s  and s e v e r i t i e s  o f  i n j u r i e s  a s s o c i a t e d  w i t h  

p roduc t s .  F u r t h e r ,  t h e  a s s o c i a t i o n  must n o t  s imply  b e  a  

t r i v i a l  one. 

One o t h e r  p o t e n t i a l  b i a s  i n  t h e  d a t a  c o l l e c t i o n  methods 

needs t o  be p o i n t e d  o u t .  For  a  g iven i n j u r y ,  young 

c h i l d r e n  a r e  more l i k e l y  t o  be  brought  t o  an ER f o r  t r e a t m e n t  



than a r e  o l d e r  c h i l d r e n  o r  a d u l t s .  F u r t h e r ,  a p a r e n t  o r  

guardian b r i n g i n g  a  smal l  c h i l d  i n  f o r  t r ea tment  i s  more 

l i k e l y  t o  g ive  adequate informat ion  on t h e  toy  o r  product  

a s s o c i a t e d  wi th  an i n j u r y  than i s  an i n j u r e d  person him- 

s e l f .  Consequently,  u n l e s s  some measures have been taken 

t o  c o r r e c t  f o r  o r  remove t h e s e  b i a s e s ,  one would tend t o  

f i n d  young c h i l d r e n  over- represented  i n  t h e  E R  popula t ion .  

Also,  i f  t h i s  i s  t r u e ,  one could  expec t  t h e  product  

a s s o c i a t i o n  t o  be more r e l i a b l e  f o r  t h e  younger c h i l d r e n .  

One would tend t o  s e e  fewer product  a s s o c i a t i o n s  among 

o l d e r  persons .  One would a l s o  s e e  a  more severe  d i s t r i -  

b u t i o n  of i n j u r i e s  among o l d e r  persons.  

C. In-Depth S tud ies  

No d e c i s i o n s  a s  t o  r e g u l a t o r y  a c t i o n s  t h e  commission 

i s  empowered t o  t a k e  would be j u s t i f i a b l e  on t h e  b a s i s  of 

NEISS d a t a  a lone .  NEISS has t h e  func t ion  of s e n s i t i z i n g  t h e  

commission s t a f f  t o  problems which may e x i s t .  F u r t h e r  

s t e p s  taken be fo re  t h e  i n s t i t u t i o n  of  any r e g u l a t o r y  a c t i -  

v i t y  inc lude :  (1) product  t e s t i n g  i n  e i t h e r  t h e i r  own o r  

independently opera ted  l a b o r a t o r i e s ;  ( 2 )  c o n s u l t a t i o n  and 

d i s c u s s i o n  wi th  t h e  product  manufacturers ,  and ( 3 )  more 

d e t a i l e d  s t u d i e s  of s p e c i f i c  c a s e s  i d e n t i f i e d  by NEISS a s  

p o t e n t i a l l y  impor tant .  

The l a s t  of t h e s e ,  t h e  s o - c a l l e d  "In-Depth" s t u d i e s ,  

s i n c e  they  a r e  a  s u b s e t  of t h e  cases  o c c u r r i n g  i n  t h e  NEISS 



d a t a  se t ,  a r e  r e s t r i c t e d  i n  t h e i r  e f f i c i e n c y  by t h e  

l i m i t a t i o n s  of NEISS i t s e l f .  They a r e  cons ide red  n e c e s s a r y ,  

however, because  only  by such s t u d i e s  can t h e  a c t u a l  

causes  of  a c c i d e n t s  can be  determined. Among t h e  causes  

o f  p roduc t -assoc ia ted  a c c i d e n t s  a r e  d e f e c t s  i n  des ign  o r  

manufacture,  inadequa te  o r  mis lead ing  in fo rmat ion  on p roduc t  

u s e ,  improper o r  non-intended use  of t h e  p roduc t ,  o r  merely 

t h e  proximi ty  of t h e  p roduc t  a t  t h e  t ime of t h e  a c c i d e n t .  

Each of  t h e s e  p o s s i b i l i t i e s ,  o r  a  combination of  them, i m -  

p l i e s  a  d i f f e r e n t  type  of a c t i o n  t o  be cons ide red  on t h e  

p a r t  of t h e  commission, and t h i s  in fo rmat ion  a s  t o  c a u s a l i t y  

i s  v i t a l  t o  t h e i r  d e l i b e r a t i o n s .  

Any evidence  acqu i red  through in-depth  s t u d i e s  o f  

NEISS c a s e s ,  w h i l e  u s e f u l  f o r  producing i n s i g h t s  i n t o  

p o s s i b l e  problems, must a t  t h i s  time be  viewed a s  r a t h e r  

weak from t h e  s t a t i s t i c a l  p o i n t  of view. The reason  f o r  

t h i s  i s ,  first  of a l l ,  t h e  sampling d e f i c i e n c i e s  o f  t h e  

NEISS system i t s e l f .  Beyond t h a t ,  however, t h e r e  appears  

t o  be no s y s t e m a t i c  procedure d e f i n e d  f o r  t h e  s e l e c t i o n  of  

c a s e s  t o  be  s t u d i e d  in-depth ,  and t h e  s t u d i e s  a r e  r e s t r i c t e d  

t o  those  where t h e  v o l u n t a r y  coopera t ion  of  t h e  a c c i d e n t  

v i c t i m s  i s  r e a d i l y  a v a i l a b l e .  T i m e  and budget  c o n s t r a i n t s  

make it d i f f i c u l t  f o r  CPSC t o  do o the rwise  a t  t h i s  t i m e ,  

b u t  if t h i s  c l a s s  of  a c t i v i t y  i s  t o  a t t a i n  a  s t a t u s  o t h e r  

than  a s  a  s t i m u l a t o r  t o  i n t u i t i o n ,  c o n s i d e r a b l e  though t  

must be  g iven t o  i t s  p roper  d e s i g n  and execu t ion .  



The Commission has  r e c e n t l y  i n s t i t u t e d  a  t r a i n i n g  pro- 

gram f o r  t h e  f i e l d  i n v e s t i g a t o r s  who w i l l  be engaged i n  

t h i s  phase of t h e i r  work. This  w i l l  add a  g r e a t  d e a l  t o  

ma in ta in ing  cons i s t ency  of d a t a  q u a l i t y  among l o c a t i o n s ,  

With some assurance  i n  t h i s  dimension of t h e  problem, t h e  

n e x t  s t e p  would be t o  i n s t i t u t e  a  v a l i d  sampling p lan  

w i t h i n  t h e  in-depth i n v e s t i g a t i o n  process .  l This  would 

a l low some s t a t i s t i c a l  conclus ions  t o  be drawn about  t h e  

c a u s a t i v e  r e l a t i o n s h i p s  between product  des ign  and use 

and t h e  a c c i d e n t s  a s s o c i a t e d  wi th  them. 

'since t h e  o r i g i n a l  d r a f t  o f  t h i s  r e p o r t ,  t h e  Commission 
has awarded a  c o n t r a c t  f o r  t h e  des ign  of t h e  in-depth i n -  
v e s t i g a t i o n s  and t h e  des ign  of t h e  method of s e l e c t i o n  
of cases  f o r  in-depth i n v e s t i g a t i o n s .  The study p lan  
c a l l s  f o r  demonstrat ion of  t h e  procedures by a p p l i c a t i o n  
t o  t h r e e  products--power mowers, b a t h  tubs, and a r c h i -  
t e c t u r a l  g l a s s .  The r e s u l t s  of t h e  s tudy  should l e a d  t o  
a  major improvement of t h i s  a r e a  of t h e  Commission's 
a c t i v i t i e s .  



I V .  USE OF NEISS DATA 

Two p r i n c i p a l  uses  f o r  t h e  d a t a  g e n e r a t e d  by t h e  NEISS 

have been env i s ioned .  The f i r s t  i s  a  r e a l - t i m e  epidemio- 

l o g i c a l  s u r v e i l l a n c e  t o  i d e n t i f y  haza rds  a s  they  o c c u r ,  and 

t h e  second i s  a  decision-making t o o l  t o  i d e n t i f y  p roduc t s  

f o r  more in-depth  s t u d i e s  t o  l e a d  t o  a  s t a n d a r d  o r  o t h e r  

p r e v e n t i v e  procedure .  A t h i r d ,  somewhat i n c i d e n t a l  use  of 

t h e  d a t a  i s  t o  p rov ide  a n a t i o n a l  e s t i m a t e  o f  t h e  emergency 

room a c c i d e n t  popu la t ion  f o r  in-scope p roduc t s .  I 

The s u r v e i l l a n c e  use  of t h e  NEISS d a t a  i s  somewhat 

dubious.  I t  must be  remembered t h a t  f o r  s u r v e i l l a n c e ,  t h e  

NEISS d a t a  a r e  t o  be supplemented by consumer r e p o r t e d  

p roduc t  i n j u r i e s  o r  p roduc t  d e f e c t s ,  a s  w e l l  a s  manufac- 

t u r e r ' s  r e p o r t s  of d e f e c t s ,  e t c .  However, w i t h  on ly  120 

p a r t i c i p a t i n g  h o s p i t a l s  it seems r a t h e r  u n l i k e l y  t h a t  t h e  

system would be capab le  of q u i c k l y  i d e n t i f y i n g  a  newly 

in t roduced  product  wi th  a  d e f i n i t e  hazard .  For example, a  

d e f e c t i v e  ba tch  of  e l e c t r i c  t o a s t e r s  could  e a s i l y  a l l  be  

shipped t o  one p a r t i c u l a r  geograph ica l  r e g i o n ,  which might 

n o t  i n c l u d e  a  h o s p i t a l  i n  t h e  NEISS. Even i f  t h e  hazardous 

product  was in t roduced  i n  an a r e a  covered ,  it seems u n l i k e l y  

t h a t  t h e r e  would be  enough i n j u r i e s  t o  b r i n g  it t o  a t t e n t i o n ,  

I n  f a c t ,  d ramat ic  d i f f e r e n c e s  i n  r e p o r t e d  i n j u r i e s  f o r  a  

'" 1n-scope1' p roduc t s  r e f e r s  t o  consumer p roduc t s  f o r  which 
t h e  CPSC has  r e g u l a t o r y  j u r i s d i c t i o n .  



given product  ( e . g . ,  gas space h e a t e r s ) *  have been ob- 

se rved  among r e p o r t i n g  h o s p i t a l s ,  b u t  t h i s  has n o t  been 

t r e a t e d  a s  a "p roduc t -assoc ia ted  epidemic.  " I t  d i d ,  how- 

e v e r ,  l e a d  t o  c o l l e c t i o n  of in-depth r e p o r t s  on t h e  pro- 

d u c t s .  The f a c t  t h a t  t h e  NEISS d e a l s  on ly  wi th  e x i s t i n g  

E R  r e c o r d s  s e r i o u s l y  l i m i t s  i t s  r a p i d  response  c a p a b i l i t y .  

Such c r u c i a l  informat ion  a s  year  of manufacture,  c a u s a t i o n  

of i n j u r y ,  and model o r  brand of  product  i s  n o t  a v a i l a b l e ,  

which would seem t o  p rec lude  i d e n t i f i c a t i o n  of a new 

hazardous product .  

I n  terms of  e s t i m a t i n g  and d e s c r i b i n g  a n a t i o n a l  

a c c i d e n t  p o p u l a t i o n ,  excluding automobile and i n d u s t r i a l  

i n j u r i e s ,  t h e  NEISS i s  t h e  b e s t  source  of d a t a  e x t a n t  i n  

t h e  United S t a t e s  today f o r  emergency room v i s i t s .  The 

d a t a  a r e  s t i l l  l i m i t e d  t o  e x i s t i n g  r e c o r d s  and s u b j e c t  t o  

t h e i r  incomple teness ,  non-coverage, and v a r i a b i l i t y  by in -  

s t i t u t i o n .  The sample des ign  was such a s  t o  make v a r i a b i -  

l i t y  e s t i m a t e s  very  tenuous.  These two a reas - -con t ro l  o f  

b a s i c  d a t a  c o l l e c t i o n  and improvement of c a p a b i l i t y  t o  

e s t i m a t e  va r i ances - - represen t  t h e  a r e a s  f o r  g r e a t e s t  i m -  

provement i n  the NEISS. Hopeful ly,  bo th  would be much 

improved i f  a new sample i s  s e l e c t e d  when t h e  popu la t ion  

f i g u r e s  from t h e  1980 census become a v a i l a b l e .  Neverthe- 

l e s s ,  t h e  n a t i o n a l  e s t i m a t e s  based on t h e  NEISS are t h e  

~ G A M A  ~ n a i y s i s  of  CPSC Data on Gas Space Hea te r s ,  Gas 
Applicance Manufacturers  Assoc ia t ion ,  February 1 4 ,  1965.  



b e s t  c u r r e n t l y  a v a i l a b l e  and r e p r e s e n t  a  u s e f u l  r e s o u r c e  

which should  f i n d  i n c r e a s i n g  u t i l i z a t i o n  a s  more re -  

s e a r c h e r s  become aware of  t h e i r  a v a i l a b i l i t y ,  

The major use which h a s  a c t u a l l y  been made of  t h e  

d a t a  has  been t o  o r d e r  p roduc t s  f o r  a t t e n t i o n  by t h e  CPSC. 

Th i s  h a s  r e s u l t e d  i n  t h e  "Consumer Product  Hazard Index" 

pub l i shed  a t  v a r i o u s  t imes .  The i n t e n t  of  t h i s  index was 

t o  a i d  t h e  CPSC i n  de te rmin ing  where t o  a l l o c a t e  e f f o r t  f o r  

t h e  more d e t a i l e d  ep idemio log ica l  ( in-depth)  i n v e s t i g a t i o n s  

t o  de termine  whether an unreasonable  hazard  e x i s t e d ,  and ,  if 

s o  of what n a t u r e .  Based on t h e  r e s u l t s  of  t h i s  i n v e s t i -  

g a t i o n , a p p r o p r i a t e  remedia l  a c t i o n  would be sugges ted .  Such 

a c t i o n  could  be  an o u t r i g h t  ban f o r  a  dangerous p r o d u c t ,  a  

s a f e t y  des ign  s t a n d a r d  t o  improve t h e  s a f e t y  and u t i l i t y  o f  

a  p roduc t ,  an e d u c a t i o n a l  campaign t o  reduce  misuses o f  

t h e  p roduc t ,  e t c .  

Unfor tuna te ly ,  t h e  "hazard  index"  has  been widely  

p u b l i c i z e d  by v a r i o u s  media wi th  t h e  resu l t an t - - though  un- 

j u s t i f i e d - - c o n c l u s i o n  t h a t  t h o s e  p roduc t s  r ank ing  h igh  on 

t h e  l i s t  a r e  somehow dangerous o r  unreasonably  hazardous 

t o  t h e  u s e r s .  Adding t o  t h e  confus ion  i s  t h e  f a c t  t h a t  

t h e  c a l c u l a t i o n  of  t h e  index has  involved a t  l e a s t  f o u r  

major changes,  each of  which makes t h e  index noncomparable 

a t  d i f f e r e n t  t imes .  The changes have g e n e r a l l y  made pro- 

d u c t s  appear  t o  be becoming more hazardous wi th  t i m e .  How- 

e v e r ,  t h i s  impress ion  i s  an a r t i f a c t  of  t h e  d i f f e r e n t  



hazard  i n d i c e s .  Based on comparable v a l u e s ,  most p roduc t s  

(o f  t e n  cons ide red)  a c t u a l l y  have q u i t e  f l a t  p r o f i l e s .  

That  i s ,  no apparen t  changes have occur red  e x c e p t  f o r  

year- to-year  v a r i a t i o n .  

S ince  t h e  hazard  index h a s  been widely  p u b l i c i z e d  and 

no doubt  w i l l  con t inue  t o  be  widely  p u b l i c i z e d ,  it i s  i m -  

p o r t a n t  t o  unders tand i t s  c a l c u l a t i o n .  This  h a s  changed 

a t  d i f f e r e n t  t imes  and w i l l  p robably  con t inue  t o  change. 

B r i e f l y ,  i n j u r i e s  a r e  c l a s s i f i e d  accord ing  t o  a  s u b j e c t i v e  

s e v e r i t y  s c a l e  i n t o  seven d i f f e r e n t  c l a s s e s .  A s e v e r i t y  

s c o r e  f o r  each c l a s s  h s  been s u b j e c t i v e l y  determined by 

t h e  CPSC. These a r e :  

S e v e r i t y  c l a s s  1 2 3 4 5  6 7 

S e v e r i t y  s c o r e  1 0  1 2  17 31 81  340 2516 

O r i g i n a l l y  t h e  haza rd  index was t o  be  c a l c u l a t e d  by m u l t i -  

p l y i n g  each of t h e s e  s c o r e s  by t h e  observed number of in -  

j u r i e s  i n  each c l a s s ,  and doubl ing  i f  t h e  i n j u r y  occur red  

t o  a  person under t e n  o r  over  65. Subsequently t h e  doub- 

l i n g  f o r  t h e  over-65 group was e l i m i n a t e d .  (The doubl ing  

f o r  young ages  i s  r e f e r r e d  t o  by t h e  CPSC a s  an "age ad- 

jus tment ." )  Following t h i s  method of  c a l c u l a t i o n ,  t h e  

index  was r e p o r t e d  s e p a r a t e l y  by t h e  Commerce C l e a r i n g  

House ( n o t  t h e  CPSC) f o r :  (1) c h i l d r e n  under f i v e ,  ( 2 )  

c h i l d r e n  under 16 ,  ( 3 )  women over  1 6 ,  and ( 4 )  men over  16. 

P roduc t s  were ranked s e p a r a t e l y  i n  t h e  f o u r  groups.  



Recently o t h e r  changes have been made. The age adjus tment  

i s  now t o  m u l t i p l y  by 2 .5  f o r  i n j u r i e s  o c c u r r i n g  t o  

c h i l d r e n  under 15 y e a r s  o f  age. F u r t h e r ,  t h e  number of i n -  

j u r i e s  i n  each s e v e r i t y  ca tegory  i s  no l o n g e r  t h e  observed 

number of  i n j u r i e s ,  b u t  i s  now t h e  e s t i m a t e d  n a t i o n a l  

t o t a l  of such i n j u r i e s .  Consequently,  c u r r e n t  numer ica l  

v a l u e s  of t h e  hazard  index d i f f e r  by s e v e r a l  o r d e r s  of 

magnitude from e a r l i e r  ones.  

CPSC deemed i t  n e c e s s a r y ,  f o r  purposes  o f  c r o s s -  

product  comparisons,  t o  have a  s i n g l e  number r e p r e s e n t  t h e  

degree  t o  which a  s p e c i f i c  p roduc t  was r e s p o n s i b l e  f o r  t h e  

cause  of  i n j u r y  i n  t h e  p o p u l a t i o n ,  The r e s u l t  of  t h i s  

assumption i s  t h e  p roduc t ion  of a  f r equency-sever i ty  index-- 

t h a t  i s ,  t h e  sum f o r  each p roduc t  of t h e  number of i n j u r i e s ,  

each m u l t i p l i e d  by i t s  s e v e r i t y .  Expressed i n  mathe- 

m a t i c a l  terms : 

where I i s  t h e  f requency-sever i ty  index f o r  a  s p e c i f i c  FS 
t h  product .  Si i s  t h e  s e v e r i t y  a t t a c h e d  t o  t h e  i i n j u r y ,  

and n  i s  t h e  number of r e p o r t e d  i n j u r i e s  f o r  t h e  product .  

While having a  c o n s i d e r a b l e  amount of f a c e  v a l i d i t y ,  

such an index has  obvious l i m i t a t i o n s .  F i r s t ,  t h e  frequency 



involved was merely t h e  number of observed i n j u r i e s .  Th i s  

i g n o r e s  t h e  sampling =heme by g i v i n g  e q u a l  weights  t o  a l l  

h o s p i t a l s .  Secondly, if a s  i s  c u r r e n t l y  t h e  c a s e ,  t h e  f r e -  

quenc ies  a r e  used t o  g e n e r a t e  an e s t i m a t e  of t h e  na t ion-  

wide index f o r  t h e  occurrence  of such i n j u r i e s ,  t h e  e s t i -  

mate i s  s u b j e c t  t o  t h e  e f f e c t i v e n e s s  o f  t h e  sampling p l a n  

i n  ach iev ing  r e p r e s e n t a t i v e n e s s .  This  has  been d i s c u s s e d  

above. T h i r d l y ,  a s  w i l l  be  d i s c u s s e d  below, t h e  s e v e r i t y  

index i t s e l f  i s  a  s u b j e c t i v e ,  a r b i t r a r y  one ,  and t h e r e  i s  

no apparen t  j u s t i f i c a t i o n  i n  combining t h e s e  i n j u r y  d a t a  

i n  t h e  form o f  a  l i n e a r  additive.mode1. The presumption,  

f o r  example, t h a t  an i n j u r y  a t  l e v e l  4 i s  t h r e e  times a s  

bad a s  an i n j u r y  a t  l e v e l  1 cannot  be accep ted  wi thou t  some 

r a t i o n a l e  i n  terms o f  such v a r i a b l e s  a s  c o s t ,  d i scomfor t ,  

d i s a b i l i t y  o v e r  d e f i n e d  t ime p e r i o d s ,  days o f  l o s t  work o r  

l e s s e n e d  e f f i c i e n c y ,  and t h e  l i k e .  Toward t h e  h i g h e r  end 

of t h e  i n j u r y  spectrum, t h e  l i n e a r  a d d i t i v e  assumption i n  

combining t h e  d a t a  e lements  appears  even more tenuous.  

S e v e r a l  f a c t o r s  need t o  be  i n c o r p o r a t e d  i n t o  t h e  index. 

The frequency of  t h e  i n j u r y  needs t o  be  cons ide red  s i n c e  

more f r e q u e n t  i n j u r i e s  a r e  of g r e a t e r  i n t e r e s t  f o r  pre-  

v e n t i v e  measures.  The s e v e r i t y  of t h e  i n j u r y  must a l s o  be  

c o n s i d e r e d ,  s i n c e  it i s  more impor tan t  t o  p r e v e n t  l i f e -  

t h r e a t e n i n g  i n j u r i e s  o r  d i s a b l i n g  i n j u r i e s  than  minor i n -  

j u r i e s .  I n j u r i e s  which occur  predominantly t o  s p e c i a l  

groups ( t h e  ve ry  young, t h e  ve ry  o l d ,  predominantly t o  



women, e t c . )  might be of s p e c i a l  i n t e r e s t .  F i n a l l y  expo- 

s u r e  should  be  cons ide red .  An i n j u r y  which occurs  once 

every  1,000,000 uses  of  a  p roduc t ,  on t h e  average ,  should  be 

less impor tant  than  one which occurs  once every  100 uses  

of t h e  p r o d u c t ,  on t h e  average ,  even though t h e  former might 

r e s u l t  i n  more t o t a l  i n j u r i e s  annua l ly  due t o  much g r e a t e r  

use  of one product  than  ano the r .  

B, A q e  "Adiustment" 

The CPSC, f e e l i n g ,  and probably c o r r e c t l y  s o ,  t h a t  

i n j u r i e s  t o  d i f f e r e n t  age groups were of d i f f e r e n t  impor- 

t a n c e ,  thought  it wise t h a t  t h e  i n d i c e s  produced by NEISS 

be a d j u s t e d  o r  weighted f o r  age. The o r i g i n a l  d e c i s i o n  

was t o  g i v e  a  weight ing  f a c t o r  of two t o  i n j u r i e s  occur- 

r i n g  t o  i n d i v i d u a l s  t e n  y e a r s  o l d  o r  younger and t o  t h o s e  

s i x t y - f i v e  y e a r s  of age and o l d e r .  The weight ing  has  sub- 

sequen t ly  been removed from t h e  d a t a  p e r t a i n i n g  t o  t h e  

e l d e r  of t h e s e  two groups. 

This  weight ing  scheme i s  s u b j e c t i v e ;  no r a t i o n a l e  i s  

given f o r  us ing  it o t h e r  than  some obvious common-sense 

c r i t e r i a ,  A s  t o  t h e  younger group, i t  i s  assumed t h a t  

CPSC i s  concerned,  a s  i s  our  s o c i e t y  i n  g e n e r a l ,  w i th  ade- 

q u a t e l y  p r o t e c t i n g  c h i l d r e n .  The weight  then  i s  p r e s e n t  

t o  h e l p  i d e n t i f i c a t i o n  of p roduc t s  which are more dangerous 

t o  c h i l d r e n .  I t  i s  w e l l  known, however, t h a t  t h e  younger 

group w i l l  s u f f e r  l e s s  i n j u r y  and recover  f a s t e r  from t h e  



same trauma than  w i l l  an o l d e r  group,  and it  i s  nowhere 

e v i d e n t  t h a t  a  weight  based on age a l o n e ,  r a t h e r  than  a  

combinat ion of age and type  of i n j u r y ,  w i l l  do any th ing  

toward making a  u s e f u l  adjus tment .  I n  t h e  c a s e  of  t h e  

o l d e r  v i c t i m s ,  t h e  r e v e r s e  i s  t r u e .  The same trauma may 

w e l l  produce i n j u r i e s  which a r e  bo th  more s e v e r e  and more 

c o s t l y  t o  t h e  i n d i v i d u a l  and t o  s o c i e t y ,  and y e t  t h e  a t -  

tempt t o  g e t  a t  t h i s  phenomenon by an i n c r e a s e d  weight  was 

d i s c a r d e d .  

C u r r e n t l y  t h e  "age adjus tment"  i s  t o  m u l t i p l y  t h e  

s e v e r i t y  s c o r e  by 2.5 i f  t h e  i n j u r y  i s  t o  an i n d i v i d u a l  

under  15. The r a t i o n a l e  f o r  t h e  number 2.5 (more a c c u r a t e l y  

2.52) i s  t h a t  t h e r e  a r e  approximate ly  2.5 times a s  many 

persons  i n  t h e  U.S. who a r e  o l d e r  than  15 a s  who a r e  under 

15. Thus t h e  f a c t o r  of 2.5 i s  in tended  t o  make t h e  t o t a l i t y  

of  a c c i d e n t s  t o  persons  under 15 comparable t o  t h e  t o t a l i t y  

of  a c c i d e n t s  t o  persons  over  15. I m p l i c i t  i n  t h i s  i s  a  

v a l u e  judgment t h a t  i n j u r i e s  t o  pe r sons  under 15 a r e  more 

impor tan t  than  a r e  i n j u r i e s  t o  persons  over  15. A l t e r n a t e l y  

it may r e f l e c t  t h e  judgment t h a t  i n j u r i e s  t o  a d u l t s  a r e  n o t  

very  impor tan t .  This  remains a  s u b j e c t i v e  judgment by t h e  

CPSC t h a t  it i s  more impor tan t  t o  p r o t e c t  c h i l d r e n  and t h a t  

t h e  weight ing  of 2.5 f o r  persons  under 15 w i l l  adequa te ly  

accomplish t h i s .  I t  i s  our  op in ion  t h a t  such an age a d j u s t -  

ment i s  o v e r l y  s i m p l i s t i c ;  we b e l i e v e  t h a t  it i s  more use- 

f u l  t o  c o n s i d e r  v a r i o u s  age groups s e p a r a t e l y ,  because t h e y  

t e n d  t o  use  d i f f e r e n t  p roduc t s .  



The use  of t h e  term "age adjustment" may mis lead  some 

persons.  This  term i s  g e n e r a l l y  used i n  comparisons of  

groups t o  ensure  t h a t  observed d i f f e r e n c e s  a r e  n o t  due 

simply t o  d i f f e r e n t  age d i s t r i b u t i o n s  i n  t h e  two groups. 

I n  t h i s  c o n t e x t  it i s  a l s o  r e f e r r e d  t o  a s  a  s t a n d a r d i z a t i o n  

f o r  age o r  a s  t h e  c a l c u l a t i o n  of  an a g e s t a n d a r d i z e d  r a t e .  

When used t o  make t h e  morbidi ty  o r  m o r t a l i t y  exper ience  of 

two o r  more popu la t ions  comparable (wi th  r e s p e c t  t o  a g e ) ,  

an age adjus tment  proceeds a s  fo l lows.  The a g e s p e c i f i c  

r a t e s  a r e  e s t i m a t e d  f o r  each of s e v e r a l  age groups i n  each 

popula t ion .  These a g e - s p e c i f i c  r a t e s  a r e  then  a p p l i e d  t o  

a  s t a n d a r d  popu la t ion  t o  determine how t h e  r a t e s  would com- 

pa re  i f  a l l  popu la t ions  had t h e  same age d i s t r i b u t i o n  a s  t h e  

s t andard .  The s e l e c t i o n  of t h e  s t a n d a r d  d i s t r i b u t i o n  can 

a f f e c t  t h e  comparisons, p a r t i c u l a r l y  i f  t h e  a g e - s p e c i f i c  

r a t e s  a r e  much d i f f e r e n t .  However, i f  t h e  s t a n d a r d  age 

d i s t r i b u t i o n  i s  meaningful ( e .g ,  t h a t  of t h e  U.S.)  , corn- 

p a r i s o n s  of  t h e  a d j u s t e d  r a t e s  may be more meaningful than  

comparisons of t h e  o r i g i n a l  c rude  r a t e s .  

No such adjustment  i s  meant by t h e  "age-adjustment" i n  

t h e  hazard  index--the age-adjus ted  frequency s e v e r i t y  index 

( A F S I ) .  I n s t e a d ,  it might more p roper ly  be r e f e r r e d  t o  a s  

an age weight ing .  I n  e f f e c t ,  d i f f e r e n t  i n j u r y  s e v e r i t y  

s c o r e s  a r e  used f o r  d i f f e r e n t  age groups because of t h e  sub- 

j e c t i v e  judgment t h a t  t h e  d i f f e r e n t  age groups a r e  of vary- 

i n g  importance. This  judgment of t h e  d i f f e r i n g  importance 



of t h e  age groups i s  open t o  ques t ion .  The d i f f e r e n t  

weights  app l i ed  t o  t h e  age groups a r e  even more open t o  

ques t ion .  Since d i f f e r e n t  choices  of t h e  weights  r e s u l t  

i n  d i f f e r e n t  product  o r d e r s ,  a  p a r t i c u l a r  s e l e c t i o n  must 

invar  i a b  ly--consciously o r  unconsciousl.y--result  i n  an un- 

f avorab le  comparison f o r  those  products  which have h igher  

age d i s t r i b u t i o n s  i n  t h e  age groups which g e t  t h e  h igher  

weights .  

If  an age weighting o r  adjustment  i s  t o  be a p p l i e d  t o  

a l l  products  uniformly,  it would seem l o g i c a l  f o r  t h i s  t o  

r e f l e c t  e i t h e r  a  concern f o r  p r o t e c t i n g  i n d i v i d u a l s  more 

l i k e l y  t o  be s e r i o u s l y  i n j u r e d  by an acc iden t  o r  p r o t e c t -  

ing  i n d i v i d u a l s  who a r e  more l i k e l y  t o  become involved i n  

an a c c i d e n t ,  o r  both.  Whichever reason i s  used, it i s  n o t  

necessary  t o  base t h e  adjustment  pure ly  on a s u b j e c t i v e  de- 

t e rmina t ion .  I f  over-involvement i s  t h e  r a t i o n a l e ,  t h e  

a p p r o p r i a t e  adjustment  can be es t imated  from d a t a  on age 

d i s t r i b u t i o n s  of acc iden t  v ic t ims compared t o  age d i s t r i -  

b u t i o n s  f o r  t h e  populat ion a s  a  whole. I f  s u s c e p t i b i l i t y  

t o  i n j u r y  i s  a  c r i t e r i o n ,  an age adjustment  can be based 

on age-spec i f i c  t o l e r a n c e s  t o  a  s p e c i f i e d  i n j u r y  o r  t o  a  

cruve of t h e  same genera l  shape as  a  s p e c i f i c  m o r t a l i t y  

curve.  I f  both a r e  t o  be cons idered ,  an a d d i t i v e  o r  mul t i -  

p l i c a t i v e  combination of them could be considered.  

I t  i s  p o s s i b l e ,  of course ,  t h a t  t h e  var ious  p o s s i b i l i -  

t ies  f o r  age adjustment  might make l i t t l e  o r  no d i f f e r e n c e  



i n  t h e  r e l a t i v e  ranking of t h e  products .  I f  t h a t  were t h e  

case  it would n o t  m a t t e r  which was used o r  i f  any were used 

a t  a l l .  However, it t u r n s  o u t  t h a t  t h e  ranking of t h e  pro- 

d u c t s  does depend h e a v i l y  on which s o r t  of adjus tment  i s  

used. Consequently t h e  adjus tment  should be based on a s  

widely accep tab le  a  r a t i o n a l e  a s  p o s s i b l e ,  This  impl ies  

t h a t  some degree of o b j e c t i v i t y  should be incorpora ted .  

C, Scheme f o r  weighting S e v e r i t y  

The o p e r a t o r s  of NEISS a r e  a l s o  t h e  prime u s e r s  of  t h e  

system, and one of t h e i r  c h i e f  o b j e c t i v e s  i s  t o  d e t e c t  prob- 

lems wi th  s p e c i f i c  products .  The frequency of  a s s o c i -  

a t i o n s  of products  wi th  i n j u r i e s  i s  n o t  cons idered  a lone  

t o  be a  good enough i n d i c a t o r  of a  problem a r e a .  The 

s e v e r i t y  of i n j u r y  would a f f e c t  t h e i r  c o n s i d e r a t i o n ,  and 

s i n c e  more severe  i n j u r i e s  would i n d i c a t e  more s e v e r e  pro- 

blems, it was decided t o  weight  t h e  severe  i n j u r i e s  more 

h e a v i l y  than  l e s s  severe  ones.  The weight ing  scheme used 

i s  s u b j e c t i v e ,  and t h e  NEISS people a r e  quoted a s  say ing  

t h a t  it "has an a l g e b r a i c  r a t i o n a l e  b u t  n o t  a  r e a l - l i f e  

r a t i o n a l "  I t  seems u n l i k e l y  t h a t  an a r b i t r a r y  weight ing  

scheme can be s a i d  t o  have an " a l g e b r a i c  r a t i o n a l e , "  b u t  

what t h i s  i s  in tended t o  imply i s  t h a t  t h e  formula f o r  c a l -  

c u l a t i n g  t h e  weights  i s  c o n s t a n t .  A f t e r  a r b i t r a r i l y  

a s s i g n i n g  a  weight  of t e n  t o  a  s e v e r i t y  d e s i g n a t i o n  of 1, 

t h e  o t h e r  weights  a r e  c a l c u l a t e d  by: 



where Wi i s  t h e  weight  of t h e  ith s e v e r i t y  index .  Th i s  

formula produces t h e  fo l lowing  t a b l e :  

The l a s t  e n t r y  i n  t h e  t a b l e  h a s  r e c e n t l y  been r e v i s e d ,  and 

t h e  we igh t  f o r  t h e  h i g h e s t  s e v e r i t y  index  has  been a s s i g n e d  

t h e  v a l u e  of  2516. 

Again, t h e  p a r t i c u l a r  s e v e r i t y  s c a l e  which i s  used 

may n o t  a f f e c t  t h e  hazard  index .  I f  t h e  r e l a t i v e  r ank ing  

of p r o d u c t s  i s  n o t  s e n s i t i v e  t o  which s c a l e  i s  used ,  it 

would make l i t t l e  d i f f e r e n c e  which was used. However, w e  

have found t h a t  d i f f e r e n t  s e v e r i t y  s c o r e s  a f f e c t  t h e  rank- 

i n g s  of t h e  p roduc t s .  Again,  t h i s  means t h a t  t h e  index  i s  

s e n s i t i v e  t o  which p a r t i c u l a r  s c a l e  i s  used. Consequent ly,  

t h e  s c a l e  should  be c a r e f u l l y  developed and d e f e n s i b l e .  



Tables  1-14 p r e s e n t  t h e  r ank ings  of t e n  s e l e c t e d  pro-  

d u c t s  based  on s e v e r a l  d i f f e r e n t  s e v e r i t y  s c a l e s  and age  

a d j u s t m e n t s ,  f o r  t h r e e  c a l e n d a r  y e a r s ,  1972, 1973, and 

1974. Within a  p a r t i c u l a r  s c a l e ,  r a n k i n g s  v a r y  somewhat 

by y e a r .  Also  p r e s e n t e d  i s  a  t h r e e  y e a r  p r o f i l e  f o r  each  

p roduc t  i l l u s t r a t i n g  t h e  t r e n d  i n  t h a t  i n j u r y  s c a l e  f o r  

t h a t  p roduc t .  I n  a d d i t i o n  t o  t h e  v a r i o u s  s e v e r i t y  weight-  

i n g s  used ,  s e v e r a l  age  ad jus tmen t s  have been cons ide red ,  

One of t h e s e  i s  an involvement  measure developed by form- 

i n g  t h e  r a t i o  of  t h e  p e r c e n t  i n j u r e d  by age  ( i n  a  s e t  o f  

s e v e r e  burn i n j u r i e s )  t o  t h e  p e r c e n t  of t h e  p o p u l a t i o n  i n  

t h a t  age group.  Two measures o f  s u s c e p t i b i l i t y  t o  i n j u r y  

were used. One i s  based  on t h e  t o l e r a n c e  t o  burn  i n j u r i e s 1  

by age ,  and t h e  o t h e r  i s  based  on t h e  a g e - s p e c i f i c  m o r t a l i t y  

r a t e s  f o r  t h e  U .  S .  Graphs of  t h e  v a r i o u s  age ad jus tmen t  

c u r v e s  a r e  p r e s e n t e d  i n  F i g u r e  1-3. 

Tables  1 - 1 4  g i v e  t h e  r e s u l t i n g  r ank ings  of t h e  t e n  

p roduc t  groups ( d e s c r i b e d  i n  Table  15 )  f o r  t h e  t h r e e  ca l en -  

d a r  y e a r s .  The age we igh t ings  used a r e  i l l u s t r a t e d  i n  

F i g u r e s  1-3. For some o f  t h e  t a b l e s  ( 9 ,  11, and 1 4 )  no 

d i f f e r e n t  we igh t ings  f o r  d i f f e r e n t  age groups were used ,  

' F e l l e r ,  I . ,  F l o r a ,  J . ,  and Bawol, R e  ( 1 9 7 5 ) .  B a s e l i n e  
S u r v i v a l  Curves f o r  Burn I n j u r i e s ,  submi t t ed  t o  t h e  
J o u r n a l  of  t h e  ~ r n e r i c a n  Medical ~ s s o c i a t i o n .  

' shyrock and S i e g e l ,  "The M a t e r i a l s  and Methods of Demo- 
graphy" ,  Bureau of t h e  Census (1973) .  













TABLE 6 .  UNIFORM INJURY SCORE - AGE-ADJUSTED FOR PROBABILITY O F  INVOLVEWUZNT 

E s t i m a t e d  N a t i o n a l  P ro jec t ions  O b s e r v e d  I n  j u r i e s  
P r o d u c t  R a n k  Product  T r e n d  P r o d u c t  R a n k  P roduc t  T r e n d  

1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 g 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  
\ 

B i c y c l e s  1 2  2  /-\ 2  2  2  W 

S t a i r s  2 1 1 / 1 1 1 7 

D o o r s  3 

S w i n g s ,  S l ides  5 

L i q u i d  F u e l s  9 

6 

O Architectural G l a s s  4 

P o w e r  L a w n m o w e r s  8 

B a s e b a l l  E q u i p m e n t  6 

B a t h s  7 

Ska t e s ,  Skateboards, 1 0  
Scooters 
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TABLE 11. NOMINAL-SQUARED INJURY SCORE 

E s t i m a t e d  N a t i o n a l  P r o j e c t i o n s  Observed ~ n j u r i e s  
P r o d u c t  Rank p r o d u c t  T r e n d  P r o d u c t  Rank P r o d u c t  T r e n d  

1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  

B i c y c l e s  1 1 1 / 2  2  2  - - 

S t a i r s  2 2 2  ./-' 1 1 1 / 

D o o r s  5 5 5 /--'--- 5 4  4  /-------.- - 

S w i n g s ,  S l i d e s  4  4  4  A 4 5 5 / . . 

L i q u i d  F u e l s  9  8 8 _c___ 1 0  9  8 / 
rP 
Vl  

A r c h i t e c t u r a l  G l a s s  6 6 6 ------\ 6 6 6 ,-------- --- -~.. 

Power  Lawnmowers 8 9  1 0  8 8 1 0  P -\ -- -. 

B a s e b a l l  E q u i p m e n t  3  3 3 3  3  3 -/ 

B a t h s  7  7 7  7 7  7  - - 
S k a t e s ,  S k a t e b o a r d s ,  1 0  1 0  9  7 9 1 0  9 

S c o o t e r s  
- 





TABLE 13. ABBREVIATED INJURY SCALE-EQUIVALENT INJUR'J  SCORE - AGE-ADJUSTED FOR 
S U S C E P T I B I L I T Y  TO TRAUMA 

E s t i m a t e d  N a t i o n a l  P r o j e c t i o n s  O b s e r v e d  ~ n j u r i e s  
Product R a n k  Product  T r e n d  P r o d u c t  R a n k  Product  T r e n d  

1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  

B i c y c l e s  1 1 1 /- 2  2  1 .------- 
-- 

S t a i r s  2  2 2  ./- 1 1 2  7 

D o o r s  5 5 5 r/-b 5 4 4 0 

S w i n g s ,  S l ides  4  4  4  .jL------- 4 5 5 ---. 

L i q u i d  F u e l s  7 6 6 .-------- /-- 7 7 7 -I---- 
rP 
4 

A r c h i t e c t u r a l  G l a s s  6 7 7  E----- ----- 6 6 6 --- 

P o w e r  L a w n m o w e r s  1 0  1 0  1 0  ,--- \--- _ . - 1 0  1 0  1 0  _-- -1. 
_--- - 

B a s e b a l l  E q u i p m e n t  3 3 3 ./ 3 3 3 +- Y 

B a t h s  8 8 8 C-.----A-. 8 8 8 ------------- 

Ska tes ,  S k a t e b o a r d s ,  9  9  9  YC------- . 9  9  9  ------ 
Scooters 



Table  1 4  d i f f e r s  from t h e  o t h e r  t a b l e s  i n  t h a t  it  

a d d r e s s e s  more c l e a r l y  t h e  r i s k  of s e r i o u s  i n j u r y .  A s  

such it needs  some a d d i t i o n a l  e x p l a n a t i o n  t o  be  unders tood .  

t h e  combined i n j u r y  d i s t r i b u t i o n  f o r  t h e  t e n  p r o d u c t  

groups  i s  t a k e n  a s  a  s t a n d a r d  o r  r e f e r e n c e  d i s t r i b u t i o n ,  

t h e n  one may a sk  whether a  b i c y c l e  i n j u r y  i s  l i k e l y  t o  be  

more s e v e r e  o r  less s e v e r e  t h a n  t h i s  s t a n d a r d .  Th i s  

q u e s t i o n  may be addres sed  by c a l c u l a t i n g  f o r  each  p roduc t  

a s t a t i s t i c  c a l l e d  t h e  mean r i d i t . 1 2  The i n t e r p r e t a t i o n  of  

t h i s  s t a t i s t i c  i s  t h a t  it p r o v i d e s  an e s t i m a t e  o f  t h e  pro- 

b a b i l i t y  t h a t  a  person  invo lved  i n  a  b i c y c l e  a c c i d e n t  w i l l  

be  less s e r i o u s l y  i n j u r e d  t h a n  one invo lved  i n  . a c c i d e n t s  

i n  g e n e r a l .  Thus p roduc t s  f o r  which t h i s  p r o b a b i l i t y  i s  

s m a l l  t e n d  t o  r e s u l t  i n  s e r i o u s  i n j u r i e s  from a c c i d e n t s ;  

p roduc t s  f o r  which t h i s  p r o b a b i l i t y  i s  l a r g e  t e n d  t o  r e s u l t  

less s e r i o u s  i n  j u r i e s .  I n  c o n t r a s t  t o  t h e  o t h e r  haza rd  

i n d i c e s ,  t h i s  measure i s  d i r e c t l y  i n t e r p r e t a b l e .  Conse- 

q u e n t l y ,  it h a s  been r e p o r t e d  i n  Table  14a. The numbers 

i n  t h i s  t a b l e  may be i n t e r p r e t e d  a s  t h e  p r o b a b i l i t y  t h a t  an  

i n j u r y  a s s o c i a t e d  w i t h  t h e  s t a t e d  p r o d u c t  group i s  of  less 

than  average  s e v e r i t y .  Here t h e  "average  s e v e r i t y "  i s  

r e l a t i v e  t o  t h e  combined d i s t r i b u t i o n  of s e v e r i t i e s  pro- 

j e c t e d  f o r  t h e  combined a c c i d e n t s  of  t h e  t e n  p roduc t  groups.  

l ~ r o s s ,  I . D . J .  ( 1958) .  "How t o  Use R i d i t  A n a l y s i s " ,  
Biometries. 

2 ~ l o r a ,  J . D .  ( 1974) .  " R i d i t s :  A New Look a t  an Old Tech- 
n ique  f o r  t h e  Ana lys i s  of Accident  I n j u r y  Data ,  HIT LAB 
Repor ts  5 ,  No. 3. 



TABLE 1 4 .  MEAN RIDIT INJURY SCORE 

E s t i m a t e d  N a t i o n a l  P r o j e c t i o n s  O b s e r v e d  I n  j u r i e s  
P r o d u c t  Rank P r o d u c t  T r e n d  P r o d u c t  Rank  P r o d u c t  T r e n d  

1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 2  1 9 7 3  1 9 7 4  

B i c y c l e s  4  4 4  4  4 4  

S t a i r s  6 6 6 

7  7  7  D o o r s  

S w i n g s ,  S l i d e s  3  

L i q u i d  F u e l s  

IP 
w 

A r c h i t e c t u r a l  G l a s s  1 0  9  

Power  Lawnmowers 6 6 C_L_ 5 5 5 

B a s e b a l l  E q u i p m e n t  8 8 9  8 - 8 - 

2  2 2  2  2  B a t h s  

S k a t e s ,  S k a t e b o a r d s ,  9 1 0  1 0  1 0  1 0  1 0  
S c o o t e r s  











TABLE 15. PRODUCTS AND CODES USED IN ANALYSIS 

CPSC Codes Used 
Product Identification Rank 1972,1973 1974 on 

Bicycles 1 1202 1202 

Stairs 2 1801,1840 1840,1842,1843 

Doors 

Swings, Slides 8 1201,1241,1242,1243,1244 1201,1241,1242,1243,1244 

Liquid Fuels 9 0910,0911,0940,1247 0910,0911,0940,1247 
ul 
&. 

Architectural Glass 10 1815,1823,1824,1825,1835 1815,1823,1824,1825,1835 
1836,1837 1836,1837 

Power Lawnmowers 

Baseball Equipment 12 1204,1341 1204,1341 

Baths 14 0611 0611 

Skates, Skateboards, 42 1308,1329,1333 1308,1329,1333 



~ l t h o u g h  b i c y c l e s  rank f o u r t h  w o r s t ,  t h e  a s s o c i a t e d  prob- 

a b i l i t y  i s  q u i t e  c l o s e  t o  one-hal f ,  i n d i c a t i n g  t h a t  

b i c y c l e  i n j u r i e s  a r e  about  of median s e v e r i t y  r e l a t i v e  t o  

t h i s  group. This  c o n t r a s t s ,  f o r  example wi th  t h e  a c c i d e n t s  

a s s o c i a t e d  wi th  l i q u i d  f u e l s  o r  ba th  t u b s ,  which a r e  very  

l i k e l y  t o  be more severe .  Most of t h e  o t h e r s ,  e .g . ,  

s k a t e s - a s s o c i a t e d  i n j u r i e s , a r e  n o t  a  g r e a t  d e a l  more l i k e l y  

t o  be l e s s  than  of median s e v e r i t y  than a r e  those  a s s o c i a t e d  

wi th  b i c y c l e s .  

Whatever scheme i s  used t o  determine an index,  it i s  

c l e a r  t h a t  i t  should be based on t h e  n a t i o n a l  p r o j e c t i o n s  

o f  annual  i n j u r i e s .  To base it only on t h e  i n j u r i e s  

a c t u a l l y  r e p o r t e d  ignores  t h e  f a c t  t h a t  a  p r o b a b i l i t y  Sam- 

p l e  has been used and t r e a t s  t h e  h o s p i t a l s  a s  i f  they  had 

been i n i t i a l l y  s e l e c t e d  wi th  equal  p r o b a b i l i t i e s .  I t  i s  

a l s o  c e r t a i n l y  t h e  case  t h a t  t h e  numerical  va lue  of t h e  

hazard index w i l l  be a  meaningless number. The measure- 

ments a r e  only  on an o r d i n a l  s c a l e ,  n o t  an a r i t h m e t i c  

s c a l e  o r  a  r a t i o  s c a l e .  Consequently,  t h e  only  informat ion  

t o  be obta ined i s  t h e  r e l a t i v e  ranking of t h e  products  and 

only those  r a n k s - - f i r s t ,  second, e t c . ,  should be repor ted .  

I t  i s  c l e a r  t h a t  t h e  c a l c u l a t i o n s  used t o  a r r i v e  a t  t h e  

ranks must a l s o  be exp la ined  and t h e  numerical va lues  f o r  

each product  must be a v a i l a b l e .  However, t h e  numerical  

va lues  of t h e  hazard index should be r e s c a l e d  ( e . g . ,  by 

d i v i s i o n  by a p o s i t i v e  c o n s t a n t )  s o  t h a t  t h e r e  i s  l i t t l e  



danger t h a t  someone would m i s i n t e r p r e t  them a s  t h e  observed 

number of i n j u r i e s  o r  t h e  p r o j e c t e d  number of  i n j u r i e s  o r  

g iven them some i n t e r p r e t a t i o n  o t h e r  than  simply a nume- 

r i c a l  s c o r e  used t o  rank o r d e r  p roduc t s ,  1 

The AFSI ,  whether  c a l c u l a t e d  under t h e  1973 o r  t h e  1975 

method, i s  a  s u b j e c t i v e  s c a l e  f o r  i n j u r i e s  r e s u l t i n g  from 

produc t -assoc ia ted  a c c i d e n t s  which l e d  t o  emergency room 

v i s i t s .  A s  such ,  t h e  numer ica l  v a l u e s  c a l c u l a t e d  f o r  pro- 

d u c t s  i n  t h e  s c a l e  have no i n t r i n s i c  meaning. They a r e  n o t  

on an a r i t h m e t i c  o r  a  r a t i o  s c a l e ,  s o  t h a t  it i s  meaning- 

less t o  compare two p roduc t s  by s u b t r a c t i n g  t h e i r  AFSIs o r  

by t a k i n g  t h e  r a t i o  of t h e i r  AFSIs. The only  p roper  use  of  

t h e  numbers i s  t o  rank-order  t h e  p roduc t s .  This  r ank ing  o f  

t h e  p roduc t s  i s  p a r t i c u l a r  t o  t h i s  s u b j e c t i v e  s c a l e .  We 

have used o t h e r  s c a l e s  f o r  r ank ing  p roduc t s  accord ing  t o  

p r o j e c t e d  i n j u r y - s e v e r i t y  combinat ions and observed r a t h e r  

d i f f e r e n t  r ank ings .  For example, t h e  p roduc t  o r i g i n a l l y  

ranked 42nd ( i n  1973) ranks  a s  h igh  a s  seven th  on some of  

t h e s e  s c a l e s .  S h i f t s  from t h i r d  t o  e i g h t h  among t h e  t e n  

p roduc t s  a r e  common. The p o i n t  i s  t h a t  t h e  on ly  use  o f  t h e  

AFSI i s  t o  rank t h e  p r o d u c t s ,  and t h a t  t h i s  r ank ing  depends 

f a i r l y  s t r o n g l y  on t h e  p a r t i c u l a r  s u b j e c t i v e  combination of 

i n j u r y - s e v e r i t y  weights  and "age adjus tment"  weights  used. 

comparison of t h e  1973 AF'SI t o  t h e  1975 AFSI can h a r d l y  

f a i l  t o  be mis lead ing  s i n c e  both  t h e  weights  have changed 

'while t h i s  r e p o r t  was i n  p r e s s ,  t h e  CPSC agreed t o  r e s c a l e  
t h e  Hazard Index a t t h e  s u g g e s t i o n  of t h e  a u t h o r s  and h a s  
s i n c e  done s o  by d i v i d i n g  t h e  p r o j e c t e d  AFSI by one m i l l i o n .  



and t h e  se t  of i n j u r i e s  used t o  c a l c u l a t e  t h e  i ndex  have 

changed,  Obviously i f  one forms a  weighted  sum o v e r  

458,000 e s t i m a t e d  i n j u r i e s  r a t h e r  t h a n  20,177 observed  i n -  

j u r i e s ,  one w i l l  a r r i v e  a t  a  much l a r g e r  number. This  i s  

t h e  main s o u r c e  of d i f f e r e n c e  between t h e  1973 and 1975 

AFSIs, a l t hough  t h e  1975 a l s o  u s e s  l a r g e r  we igh t s .  

I n  view o f  t h e  p o t e n t i a l  m i s i n t e r p r e t a t i o n  of t h e  

numer ica l  v a l u e s  f o r  t h e  1973 and 1975 A F S I s ,  it i s  o u r  

o p i n i o n  t h a t  t h e y  shou ld  n o t  be  p u b l i s h e d  f o r  comparison,  

Th i s  may be  e q u i v a l e n t  t o  a t t e m p t i n g  t o  p r e v e n t  a  f o r e s e e -  

a b l e  misuse of a  p roduct - -da ta  i n  t h i s  c a s e .  We would r e -  

commend t h a t  t h e  most meaningful  i n f o r m a t i o n  t o  be  p u b l i s h e d  

would c o n s i s t  of t h e  f o l l o w i n g  items f o r  each  p roduc t :  

(1) Ac tua l  number of p r o d u c t - a s s o c i a t e d  

i n j u r i e s  r e p o r t e d  th rough  NEISS. 

( 2 )  P r o j e c t e d  annual  number of p roduct -  

a s s o c i a t e d  i n j u r i e s  f o r  t h e  U.S. 

( 3 )  R e l a t i v e  r a n k i n g  o f  p r o d u c t s  on t h e  

AFSI s c a l e ,  b u t  n o t  t h e  numer ica l  

v a l u e s  u n l e s s  t h e s e  a r e  r e s c a l e d  t o  

p r e c l u d e  m i s i n t e r p r e t a t i o n .  

( 4 )  D e s c r i p t i o n  of  how t h e  annua l  t o t a l  i s  

e s t i m a t e d ,  t o g e t h e r  w i t h  a  d e s c r i p t i o n  

of  t h e  s c a l i n g  procedure  used t o  rank  

t h e  p r o d u c t s .  



( 5 )  E r r o r  e s t i m a t e s  f o r  t h e  p r o j e c t e d  

annual  number of product -  

a s s o c i a t e d  i n j u r i e s ,  t o g e t h e r  wi th  a  

s t a t e m e n t  of  what changes i n  t h e  rank- 

i n g  of p roduc t s  could  occur  a s  a  r e s u l t  

of t h e s e  e r r o r s .  

The new method of c a l c u l a t i n g  t h e  AFSI on t h e  b a s i s  

o f  t h e  n a t i o n a l  p r o j e c t i o n s  of i n j u r i e s  i s  c l e a r l y  p r e f e r -  

a b l e  t o  t h e  d d  method of b a s i n g  it on ly  on observed i n -  

j u r i e s ,  I t  seemed r a t h e r  n o n s e n s i c a l  t o  have an  e l a b o r a t e  

sample d e s i g n  r e s u l t i n g  i n  weights  f o r  h o s p i t a l s  r ang ing  

from 1 .5  t o  514.4 and then  t o  perform c a l c u l a t i o n s  u s i n g  

e q u a l  we igh t s  f o r  a l l  h o s p i t a l s ,  I n  t h a t  s e n s e  t h e  new 

method i s  t h e  more sound one. However, it s t i l l  should  

have some e s t i m a t e  of  e r r o r  v a r i a b i l i t y  r e p o r t e d .  

F i n a l l y ,  some measure of exposure  should  be  incorpor-  

a t e d  i n t o  t h e  index.  The d e f i n i t i o n  of  exposure  i s  a d i f -  

f i c u l t  problem. Measuring it  may be e v e r  h a r d e r ,  However, 

some very  approximate b u t  s t i l l  p o t e n t i a l l y  u s e f u l  measures 

could  be  i n c o r p o r a t e d  q u i t e  e a s i l y .  D i f f e r e n t  measures o f  

exposure might be more a p p r o p r i a t e  f o r  d i f f e r e n t  p roduc t s .  

For example, t h e  number of r e f r i g e r a t o r s  i n  use i s  probably 

t h e  most a p p r o p r i a t e  measure f o r  r e f r i g e r a t o r s ,  On t h e  

o t h e r  hand,  exposure  f o r  b i c y c l e s  would be b e t t e r  measured 

i n  terms of m i l e s  r i d d e n ,  t ime s p e n t  b i k i n g ,  o r  number of  



t r i p s  t h a n  s imply  by b i c y c l e s  i n  use .  Such measures would 

be  very  d i f f i c u l t  t o  o b t a i n ,  of  c o u r s e ,  b u t  t h e  f i r s t  

approximat ion  of  number of  p r o d u c t s  i n  use  shou ld  be  

r e a d i l y  e s t i m a b l e .  A measure such a s  i n j u r i e s  p e r  pro- 

d u c t  i n  u s e ,  o r  i n j u r i e s  weighted  by s e v e r i t y  p e r  p r o d u c t  

i n  u s e ,  might  be q u i t e  u s e f u l .  

The CPSC i s  aware o f  t h e  need f o r  exposure  d a t a .  Re-  

p o r t e d l y  t h e y  a r e  d e s i g n i n g  a su rvey  t o  e s t i m a t e  exposure  

a t  l e a s t  f o r  some of t h e  more impor t an t  p roduc t s .  This  

exposure  survey  i s  planned t o  become a p a r t  o f  t h e  N a t i o n a l  

H e a l t h  Survey conducted by t h e  N a t i o n a l  Cen te r  f o r  Hea l th  

S t a t i s t i c s .  I t  i s  hoped t h a t  development of t h e  exposure  

measures  and t h e  su rvey  w i l l  p roceed  a s  r a p i d l y  a s  p o s s i b l e .  

I t  seems h i g h l y  l i k e l y  t h a t  a h a z a r d  index  which has  some 

s o r t  of a measure o f  exposure  a s  a denominator w i l l  r e s u l t  

i n  a r a t h e r  d i f f e r e n t  rank  o r d e r i n g  of  p r o d u c t s  i n  terms 

o f  r i s k .  I t  i s  c e r t a i n  t h a t  v a l i d  exposure  d a t a  would 

enhance t h e  u s e f u l n e s s  of  t h e  NEISS d a t a .  

The development of u s e f u l  exposure d a t a  w i l l  be  a 

d i f f i c u l t  t a s k .  I t  i s  n o t  c l e a r  a t  t h e  o n s e t  j u s t  which 

measure w i l l  be  most meaningful .  I t  i s  l i k e l y  t h a t  d i f -  

f e r e n t  measures may be  a p p r o p r i a t e  f o r  d i f f e r e n t  p r o d u c t s .  

I f  s o ,  p r o d u c t s  canno t  be d i r e c t l y  compared e x c e p t  i n  terms 

o f  some concep t  of  r i s k .  For  example,  some p r o d u c t s  such  

a s  r e f r i g e r a t o r s ,  c a r p e t s ,  e t c . ,  may have a s  t h e  most 

r e a s o n a b l e  exposure  measure t h e  number of  p r o d u c t s  i n  use .  



The assumption would be t h a t  everyone uses  a  r e f r i g e r a t o r  

i n  about  t h e  same way and about  t h e  same amount. On t h e  

o t h e r  hand, p roduc t s  such a s  lawn mowers o r  b i c y c l e s  might 

be b e t t e r  r e l a t e d  t o  exposure i n  terms of hours  of  use  o r  

times used.  I n  t h e  case  of b i c y c l e s ,  t h e  use--whether a s  

a  t o y ,  r i d i n g  f o r  r e c r e a t i o n ,  o r  a s  a  v e h i c l e  of t r a n s -  

por ta t ion- -as  w e l l  a s  t h e  t i m e ,  mi leage ,  o r  number of uses  

might be impor tant .  I t  i s  a l s o  c l e a r  t h a t  exposure f o r  

many p roduc t s  w i l l  be s e a s o n a l l y  r e l a t e d .  F u r t h e r ,  t h e  

type  of exposure which it proves p o s s i b l e  t o  g a t h e r  may n o t  

be t h e  d a t a  which one would d e s i r e  under i d e a l  c o n d i t i o n s .  

S t i l l ,  f o r  each p roduc t ,  t h e  exposure measures which would 

be d e s i r a b l e  should be determined and o rde red  by u s e f u l -  

ness .  A s  t h e  survey i s  des igned,  and informat ion  on which 

measures can be ob ta ined  a t  a  r easonab le  c o s t  and wi th  

a c c e p t a b l e  accuracy,  a  compromise d e c i s i o n  can be  reached 

on which exposure measure w i l l  be used f o r  each product .  

D .  Variance ~ s t i m a t i o n  

Whenever an e s t i m a t e  of a  popu la t ion  mean o r  t o t a l  i s  

made from a sample it i s  impor tant  t o  provide  some e s t i m a t e  

of t h e  v a r i a b i l i t y  of t h e  e s t i m a t e  o r  some measure of t h e  

r e l i a b i l i t y  of t h e  e s t i m a t e .  I n  sampling s i t u a t i o n s  t h i s  

measure i s  u s u a l l y  t h e  mean square  e r r o r  o r  t h e  r o o t  mean 

square  e r r o r .  I f  t h e  e s t i m a t e s  a r e  known t o  be  unbiased ,  

t h i s  reduces  t o  t h e  sampling v a r i a n c e  o r  t o  t h e  sampling 



s t a n d a r d  d e v i a t i o n ,  r e s p e c t i v e l y .  This  p r a c t i c e  should 

a l s o  be fol lowed by t h e  CPSC i n  e s t i m a t i n g  t h e  n a t i o n a l  

t o t a l s  of i n j u r i e s  of v a r i o u s  types .  To d a t e ,  t h e  CPSC 

does n o t  seem t o  have done t h i s .  Variance e s t i m a t e s  a r e  

n o t  c u r r e n t l y  p a r t  of t h e  NEISS News, publ ished by t h e  U.S. 

Consumer Product  S a f e t y  Commission. 

The sampling p lan  used by t h e  NEISS i s  d e s c r i b e d  by 

t h e  CPSC a s  a  "two s t a g e "  sampling p lan .  The d e t a i l e d  

d e s c r i p t i o n  of t h e  sampling p lan  and e s t i m a t i o n  equa t ions  

a r e  p resen ted  i n  Appendix A. I n  two-stage sampling,  t h e r e  

a r e  t y p i c a l l y  two components i n  formulas f o r  t h e  v a r i a n c e  

e s t i m a t e s .  One term comes from each s t a g e  of t h e  sampling. 1 

I n  t h e  sampling p lan  used by t h e  NEISS, t h e r e  i s  no w i t h i n  

h o s p i t a l  v a r i a t i o n ,  s i n c e  a census of in-scope emergency 

room r e p o r t s  i s  c o l l e c t e d .  (There could  e x i s t  some minor 

e r r o r s  a s s o c i a t e d  wi th  censuses ,  such a s  omission o r  incom- 

p l e t e  coverage,  however.) There should s t i l l  be  two com- 

ponents  t o  t h e  v a r i a n c e ,  however, one term a r i s i n g  from 

t h e  sampling of t h e  h o s p i t a l s  w i t h i n  t h e  s e l e c t e d  s t r a t a  and 

one term a r i s i n g  from t h e  sampling of t h e  s t r a t a  from t h e  

s u p e r - s t r a t a .  This  does n o t  appear  t o  have been r e a l i z e d .  

I n  f a c t ,  t h e  f i r s t  s tage-- the  sampling of t h e  s t r a t a  from 

t h e  super-strata--seems t o  prec lude  t h e  e s t i m a t i o n  of t h a t  

component, s i n c e  only one s t r a t u m  was s e l e c t e d  from each 

l ~ o c h r a n ,  W.G. (1963) . Sampling Techniques, pp. 2 7 6  f f .  



superstratum, It is, of course, impossible to form any 

estimate of variability from a sample of size one, This 

is an aspect of the sample design which we would hope to 

see altered as soon as a new sample is implemented, Our 

recommendation would be that that should be done as soon 

after the 1980 census as practicable, 

As stated, it appears that one component of the sampl- 

ing variance is not estimable. Thus, the estimate presented 

in Appendix   represents the variability among the second 

stage only. Further, the expressions presented there are 

unnecessarily complex. Apparently the author neglected to 

realize that while the variability of the numbers 

' might be less than that of the numbers i i qsi jyhi j j  
when calculating a variance of numbers multiplied by a con- 

stant, the variance is nultiplied by the square of that 

constant. Thus any supposed gain in reduced variability 

would be eliminated. As is shown in Appendix B, the 

formula presented for the variance should be: 

and 



Thus, t h e  v a r i a n c e  e s t i m a t e  i s  t h e  sum of  t h e  w i t h i n -  

s t r a t a  v a r i a n c e s .  The w i t h i n - s t r a t u m  v a r i a n c e  e s t i m a t e  i s  

g iven  above i n  (1) . It  i s  perhaps  s i m p l e s t  t o  c o n s i d e r  

t h e  w i t h i n - s t r a t u m  v a r i a n c e  a s  a r i s i n g  from s imply  form- 

t h  
i n g  rhi numbers f o r  t h e  ( h i )  s t r a t u m ,  c o n s i s t i n g  of  

I and t h e n  s imply computing t h e  sample v a r i a n c e  \ N h i j Y h i j j .  

among t h a t  sample of rhi numbers. 

A s  mentioned b e f o r e ,  t h e  e s t i m a t e  of e r r o r  most o f t e n  

used  i n  sampling work i s  t h e  mean s q u a r e  e r r o r  ( o r  r o o t  

mean s q u a r e  e r r o r ) .  The mean s q u a r e  e r r o r  i s  composed of 

two te rms:  

MSE = Var i ance  + ~ i a s '  

The e s t i m a t i o n  of t h e  b i a s  i s  q u i t e  d i f f i c u l t .  C o n t r i -  

b u t i o n s  t o  t h e  b i a s  t e rm  come from t h e  a g i n g  of t h e  sample ,  

m i s s i n g  d a t a ,  incomple te  cove rage ,  b i a s e s  r e s u l t i n g  from 

d i f f e r e n t i a l  r e c o r d i n g  of  a s s o c i a t e d  p roduc t s  on t h e  E R  

r e c o r d ,  e t c .  I t  i s  u n c e r t a i n  t o  what e x t e n t  t h e  CPSC h a s  

c o n s i d e r e d  t h e s e  a s  s o u r c e s  of  e r r o r .  The a g i n g  of t h e  

h o s p i t a l  sample has  been c o n s i d e r e d  by CPSC and though t  t o  

i n t r o d u c e  on ly  a  minor amount of e r ro r - -2  t o  3%--but i t  i s  

n o t  c l e a r  whether  t h e  p e r c e n t  r e f e r s  t o  p e r c e n t  of t h e  

v a r i a n c e ,  p e r c e n t  o f  t h e  s t a n d a r d  d e v i a t i o n ,  o r , - m o s t  

l i k e l y ,  t o  p e r c e n t  of t h e  annua l  t o t a l .  

Sample d e s i g n s  which a r e  p r i m a r i l y  concerned w i t h  t h e  

sampling v a r i a n c e  may r e s u l t  i n  l a r g e  b i a s  e r r o r s  i f  t h e y  

a r e  d i f f i c u l t  t o  implement. Thus it i s  i m p o r t a n t  t o  



c o n s i d e r  b o t h  types  of  e r r o r .  C e r t a i n l y  i f  t h e  b i a s  became 

a s  l a r g e  a s  t h e  v a r i a n c e ,  more e f f o r t  should  be s p e n t  on 

t h e  implementat ion t o  reduce  t h e  s u b s t i t u t i o n  r a t e ,  improve 

b a s i c  d a t a  c o n t r o l ,  e t c . ,  t o  reduce t h e  b i a s .  I n  t h i s  

s e n s e ,  a  b i a s  term approximately t h e  same a s  t h e  v a r i a n c e  

might be  a  r easonab le  compromise between sampling e f f i c i e n c y  

and p r a c t i c a l  implementat ion.  I f  t h i s  i s  assumed, then  t h e  

MSE would be about  two t imes  t h e  v a r i a n c e ,  and t h e  r o o t  mean 

square  e r r o r  would be  i n c r e a s e d  (over  t h e  s t a n d a r d  d e v i a t i o n )  

by a  f a c t o r  of 1 . 4 1 4 .  

AS p a r t  of  t h e  s t a n d a r d  summary a n a l y s i s  which we have 

developed and which i s  p r e s e n t e d  i n  S e c t i o n  V ,  w e  have used 

t h e  formulas p r e s e n t e d  above t o  e s t i m a t e  t h e  v a r i a n c e  of  

t h e  e s t i m a t e d  t o t a l  number of i n j u r i e s  per  yea r .  These 

va lues  a r e  underes t ima tes  of  t h e  a c t u a l  e r r o r s ,  s i n c e  they  

do n o t  t a k e  t h e  two-stage n a t u r e  of t h e  sample i n t o  accoun t ,  

and perhaps  more i m p o r t a n t l y ,  t h e y  do n o t  i n c l u d e  any con- 

t r i b u t i o n  f o r  t h e  b i a s  term. N e v e r t h e l e s s ,  t h e y  a r e  u s e f u l  

t o  g i v e  some i d e a  of t h e  magnitude of  sampling e r r o r s  a r i s -  

i n g  i n  t h e  e s t i m a t i o n  of  t h e  n a t i o n a l  t o t a l s  f o r  a  product .  

For b i c y c l e s  t h e  s t a n d a r d  d e v i a t i o n s  a r e  e s t i m a t e d  t o  be 

about  2 2 , 0 0 0  f o r  each y e a r ' s  t o t a l .  This  compares t o  an 

e s t i m a t e d  t o t a l  of  abou t  450,000. This  g i v e s  a  c o e f f i c i e n t  

of  v a r i a t i o n  of about  5 % .  I f  + 2 a i s  used f o r  a  95% con- - 
f i d e n c e  i n t e r v a l ,  then  t h e  i n t e r v a l  f o r  b i c y c l e  i n j u r i e s  

i s  t h u s  approximately from 4 0 0 , 0 0 0  t o  500,000 i n j u r i e s  p e r  

y e a r .  



I f  s t andard  d e v i a t i o n s  f o r  t h e  hazard  index numbers 

were a l s o  c a l c u l a t e d ,  they  would tend t o  be  even l a r g e r ,  

s i n c e  m u l t i p l y i n g  a  va lue  by a  p o s i t i v e  c o n s t a n t  a l s o  

m u l t i p l i e s  t h e  e s t i m a t e d  s t a n d a r d  d e v i a t i o n  by t h a t  same 

c o n s t a n t .  And t h e  hazard  index i s  e s s e n t i a l l y  a  weighted 

sum of c o n s t a n t s  t imes  t h e  e s t i m a t e d  t o t a l  i n j u r i e s  i n  each 

of s e v e r a l  c l a s s e s .  I t  seems l i k e l y  t h a t  t h e  r e s u l t i n g  

conf idence  i n t e r v a l s  would g e n e r a l l y  o v e r l a p  f o r  s e v e r a l  

p roduc t s .  Thus, it might w e l l  be t h a t  t e n  o r  f i f t e e n  pro- 

d u c t s  would have hazard i n t e r v a l s  t h a t  over lapped,  and i n  

t h a t  sense  should  be grouped t o g e t h e r .  I n  p o i n t  of f a c t  

such a  grouping of products  might b e t t e r  s u i t  t h e  aims of 

t h e  CPSC than t h e  c u r r e n t  l i s t  does. The groupings might 

a l s o  be l e s s  s u c e p t i b l e  t o  mis repor t ing  o r  misuses by t h e  

media. The a c t u a l  v a r i a n c e  and s t a n d a r d  d e v i a t i o n  e s t i -  

mates f o r  b i c y c l e s  a r e  r e p o r t e d  i n  Table 18, a long wi th  

o t h e r  a s p e c t s  of t h e  b i c y c l e  i n j u r y  d i s t r i b u t i o n .  

E .  Product  Comparisons 

The use of t h e  NEISS t o  make product  comparisons 

i m p l i c i t  i n  t h e  hazard  index i s  c u r r e n t l y  s t i l l  on a  some- 

what shaky b a s i s .  I n  p a r t  t h i s  i s  due t o  t h e  l a c k  of ex- 

posure informat ion  which would a l low t h e  development of a  

hazard  index based on r i s k  r a t h e r  than  simply on t h e  type  

and e x t e n t  of use of a product .  Current  comparisons among 

p roduc t s  c o n t a i n  t o  a  l a r g e  e x t e n t  t h e  d i f f e r e n c e s  i n  t h e  



numbers of  persons  us ing  t h e  product  and d i f f e r e n c e s  i n  

t h e  amount of use by i n d i v i d u a l s  of t h e  products .  Conse- 

q u e n t l y ,  t h e  d i f f e r e n c e s  i n  t h e  hazard  index may be a s  

much a f u n c t i o n  of d i f f e r e n t  p a t t e r n s  of use  and d i f f e r e n t  

persons  who use  a  product  a s  of d i f f e r e n t  hazards .  

To some e x t e n t  products  w i l l  always remain noncom- 

p a r a b l e .  I t  w i l l  probably never  be  completely p o s s i b l e  t o  

meaningful ly  compare b a t h  t u b s  wi th  b i c y c l e s  o r  b o t t l e  

s t e r i l i z e r s  wi th  s l i d i n g  g l a s s  doors .  The uses  of  t h e  

p roduc t s  a r e  simply t o o  d i f f e r e n t .  What must be k e p t  i n  

mind is  t h e  a l t e r n a t i v e  t o  any g iven product .  I f  a  b i c y c l e  

i s  used a s  a  means of pe r sona l  t r a n s p o r t a t i o n ,  t h e  a l t e r -  

n a t i v e  may be a  motor s c o o t e r ,  motorcycle ,  o r  c a r .  Aside 

from energy c o n s i d e r a t i o n s ,  t h e  a l t e r n a t i v e s  may be  more 

dangerous o r  i l l e g a l .  I f  a  b i c y c l e  i s  used simply a s  a  

t o y ,  t h e  a l t e r n a t i v e  would be some o t h e r  type  of  play-- 

e i t h e r  wi th  a n o t h e r  t o y  o r  some o t h e r  form of p l a y  a c t i v i t y  

such a s  c l imbing t r e e s  o r  p l a y i n g  i n  a  c o n s t r u c t i o n  a r e a .  

In  o r d e r  t o  adequa te ly  de termine  whether  a  p a r t i c u l a r  pro- 

d u c t  poses an unreasonable r i s k ,  t h e  r i s k  of t h e  a l t e r -  

n a t i v e  a c t i v i t y  must a l s o  be cons idered .  

F o r t u n a t e l y ,  it i s  n o t  necessa ry  o r  even d e s i r a b l e  t o  

compare products  of va ry ing  uses .  What i s  in tended  i s  t o  

f i r s t  i d e n t i f y  products  where l a r g e  numbers of  a c c i d e n t a l  

i n j u r i e s  occur--whether through e x c e s s i v e  r i s k  o r  merely 

through widespread use--and then determine through in-depth 



i n v e s t i g a t i o n s  t o  what e x t e n t  t h e  a c c i d e n t a l  i n j u r i e s  

could  have been prevented  by b e t t e r  product  d e s i g n ,  b e t t e r  

maintenance,  o r  more c a r e f u l  use .  When t h i s  has  been de- 

te rmined,  a p p r o p r i a t e  remedia l  a c t i o n  may be  taken  t o  i m -  

prove t h e  s a f e t y  of t h e  p a r t i c u l a r  product .  

One s e r i o u s  problem i n  t h e  p rocess  t h a t  has  a r i s e n  i s  

t h a t  t h e  product  hazard  index  has  been widely p u b l i c i z e d  by 

t h e  media. Even though a p a r t i c u l a r  product  has  had a  

l a r g e  number of in-depth i n v e s t i g a t i o n s  conducted by t h e  

CPSC and may no longer  be of primary i n t e r e s t  ( a s  measured 

by t h e  a c t u a l  number of in-depth i n v e s t i g a t i o n s  sought  by 

t h e  C P S C ) ,  t h e  media con t inue  t o  r e p o r t  t h e  product  a s  

be ing  t h e  most hazardous.  This  i s  a  most r e g r e t t a b l e  m i s -  

use  of t h e  NEISS d a t a ,  which cannot  be prevented  by t h e  

CPSC. The e f f e c t  on t h e  i n d u s t r i e s  involved  could  pro- 

bab ly  be a l l e v i a t e d ,  however, i f  t h e  CPSC were t o  r e p o r t  

p u b l i c l y  t h a t  t h e  p roduc t s  r ank ing  h igh  on t h e  hazard  in -  

dex had been i n v e s t i g a t e d  in-depth and what c o r r e c t i v e  

ac t ion - - i f  any--had been found necessa ry  and was be ing  

implemented. Such a  s t a t e m e n t ,  t o g e t h e r  wi th  a  s t a t e m e n t  

t h a t  t h e  products  would be r e - i n v e s t i g a t e d  a t  a l a t e r  d a t e  

t o  e v a l u a t e  t h e  e f f e c t  of t h e  remedial  a c t i o n  and t o  ensu re  

t h a t  t h e  problem had been solved, could  a l l e v i a t e  t h e  adve r se  

p u b l i c i t y  which c u r r e n t l y  a t t e n d s  t h e  p roduc t s  on t h e  t o p  

of t h e  hazard  index .  Such an a t t e m p t  by t h e  CPSC would be 



p a r t i c u l a r l y  u s e f u l  s i n c e  a t  p r e s e n t  t h e  haza rd  index is 

s o  c l o s e l y  t i e d  t o  t h e  degree  of use  of  t h e  product .  

One of t h e  c u r r e n t  problems w i t h  t h e  hazard  index i n  

i t s  p r e s e n t  form i s  i t s  misuse by t h e  media. This  i s  

p a r t i c u l a r l y  of concern t o  manufacturers  s i n c e  t h e  rank ing  

of t h e  p roduc t s  depends t o  a  c o n s i d e r a b l e  e x t e n t  on t h e  

p a r t i c u l a r  s e v e r i t y  s c o r e s  and "age adjus tment"  used.  

From t h e  p o i n t  of view of  t h e  CPSC and i n  terms o f  t h e  pro- 

p e r  use  of t h e  hazard  index ,  s h i f t s  i n  r ank ings  of  s e v e r a l  

p l a c e s  a r e  minor. Products  a r e  viewed a s  groups and 

s e l e c t e d  f o r  e v a l u a t i o n  n o t  only  from t h e i r  rank on t h e  

hazard  index ,  b u t  a l s o  from t h e  r e s u l t s  of p rev ious  i n -  

depth  i n v e s t i g a t i o n s ,  consumer compla in t s ,  and o t h e r  sources .  

However, from t h e  p o i n t  of view of  t h e  a f f e c t e d  i n d u s t r i e s ,  

changes i n  rank can be q u i t e  impor tant .  The media t e n d  t o  

focus on " p u b l i c  enemy number one" o r  t h e  f i v e  w o r s t ,  e t c .  

Thus a  s h i f t  of a  few p l a c e s  i n  rank may r e s u l t  i n  an 

e n t i r e l y  d i f f e r e n t  p u b l i c  r e l a t i o n s  image of a  product .  

An a d d i t i o n a l  a s p e c t  of product  comparisons r e l a t e s  t o  

t ime.  The hazard  index h a s  changed cons ide rab ly  i n  t h e  p a s t  

t h r e e  y e a r s  and w i l l  i n  a l l  p r o b a b i l i t y  con t inue  t o  evolve.  

I t  w i l l  c e r t a i n l y  change markedly when exposure d a t a  a r e  

brought  i n t o  c o n s i d e r a t i o n  a s  a  denominator.  These changes 

i n  g e n e r a l  t e n d  t o  improve t h e  u t i l i t y  of t h e  index.  How- 

e v e r ,  they  do cause  a  problem i n  t h a t  a  p a r t i c u l a r  product  

cannot  be compared over  t i m e  s i n c e  t h e  index is  r a d i c a l l y  



different from year to year. One of the major uses of the 

NEISS data should be to develop the potential to determine 

time trends in the injuries associated with a product, 

These, if properly corrected for seasonal effects and 

population changes, etc., can aid in determining whether a 

product is becoming safer, remaining about the same, or 

whether it has become more hazardous through some change in 

design or construction. Such time trend information is 

also of crucial importance in evaluating the effect of 

product safety standards developed and implemented by the 

CPSC. There is clearly a responsibility implied to deter- 

mine whether a standard was sufficiently efficacious to 

justify any increased cost or inconvenience--or to deter- 

mine whether additional steps for product safety are 

necessary. 

Consequently, whenever the hazard index is changed, 

the new version should be used to re-calculate the index 

for the data from the previous years. It would also be 

useful for the CPSC to publish such year-to-year com- 

parisons to provide the public with a meaningful comparison 

and to provide industry with information as to whether their 

attempts to improve the safety and usefulness of their pro- 

duct were being successful. 

The CPSC Bureau of Epidemiology maintains that the 

data resulting from the NEISS collection system is used 

only as a guide in establishing their priorities for the 



conduct of in-depth i n v e s t i g a t i o n s .  The h igher  ranking 

products  on t h e  hazard index genera ted  by NEISS d a t a  would 

be more l i k e l y  cand ida tes  f o r  f u r t h e r  s tudy i n t o  t h e  

s p e c i f i c  causes  of a c c i d e n t s  and whether they  a r e  product  

r e l a t e d  or n o t .  The e s t a b l i s h i n g  of p r i o r i t i e s  f o r  a s s ign-  

ment of in-depth i n v e s t i g a t i o n s  w i l l ,  o f  course ,  depend on 

o t h e r  f a c t o r s :  how many c a s e s  f o r  a  product  a r e  a l r e a d y  

on f i l e ,  how o l d  t h e  informat ion  i s ,  and whether t h e  c a s e s  

have i n d i c a t e d  t h a t  product  d e f e c t s  have been i d e n t i f i e d  

a s  a  s i g n i f i c a n t  f a c t o r  i n  a c c i d e n t  causa t ion .  

The rank ing  of products  by t h e  NEISS hazard index i s  

o f t e n ,  however, p resen ted  t o  t h e  p u b l i c  a s  an i n d i c a t i o n  

of t h e  r e l a t i v e  dangers  i n h e r e n t  i n  v a r i o u s  consumer pro- 

d u c t s .  I t  must be mentioned t h a t  t h i s  p r e s e n t a t i o n  i s  

done n o t  by CPSC b u t  by independent  j o u r n a l i s t s  who have 

f r e e  access  t o  t h e  Commission's d a t a  under t h e i r  open- 

door p o l i c y .  A d i f f e r e n t  index might be c r e a t e d  which re- 

f l e c t s  t h e  Commission's r e source  a l l o c a t i o n  d e c i s i o n s  more 

d i r e c t l y  than  t h e  s i n g l e  i n p u t  t o  t h a t  p rocess  r e p r e s e n t e d  

by t h e  NEISS rank ing  of products .  This  index would rank 

products  according t o  t h e  number of c a s e s  a s s igned  by CPSC 

f o r  in-depth i n v e s t i g a t i o n ,  the reby  ranking t h e  Commission's 

concern over  t h e  r e l a t i v e  dangers  of t h e  va r ious  products .  

Such an index should be used wi th  t h e  same c a u t i o n  a s  t h e  

NEISS hazard rankings  remembering t h a t  it r e p r e s e n t s  on ly  

a  p a r t i a l  exp lana t ion  of CPSC's behavior .  I t  r e p r e s e n t s  a  



combination of presently construed dangers as indicated by 

current information, with the status of investigative data 

already available in the Commission's files. 

With regard to indices in general, a statement made 

about mathematical models would apply equally well: They 

are to be used, not to be believed. Unfortunately some 

people, for whatever reason, may like to attribute more 

meaning to an index than it deserves in light of the basic 

data from which it is constructed. It should be incum- 

bent on the agencies which generate indices, therefore, 

to prevent insofar as possible, misinterpretations the 

general public might make of the numerical quantities in- 

volved. We applaud the recent decision of CPSC to rescale 

its hazard index. A number such as 863,200 might reason- 

ably be assumed to be a report of the number of injuries 

resulting from a particular product on the basis of NEISS 

investigations. The value 86.32, while having the same 

utility for the Commission, is less likely to lead to such 

misinterpretations. 



V. BICYCLE ASSOCIATED ACCIDENTS 

A. Subse t  o f  C a u s a l i t y  F a c t o r s  

S e v e r a l  d e f i c i e n c i e s  i n  t h e  sample d e s i g n  and t h e  

d a t a  c o l l e c t i o n  and management o f  NEISS by t h e  CPSC have 

been d i s c u s s e d  i n  t h e  p r e c e d i n g  s e c t i o n s .  A number of  

t h e s e  d e f i c i e n c i e s  seem t o  a p p l y  w i t h  p a r t i c u l a r  f o r c e  t o  

u s e s  o f  t h e  NEISS d a t a  i n  c o n s i d e r i n g  b i c y c l e  a c c i d e n t s .  

A s  mentioned b e f o r e ,  t h e  e r r o r  i n  t h e  sampling scheme 

r e s u l t e d  i n  t h e  s e l e c t i o n  of a  compl i ca t ed  g e o g r a p h i c a l  

s u b s e t  of  t h e  U.S. a s  t h e  p o p u l a t i o n  t h a t  was i n  f a c t  

sampled. T h i s  s u b s e t  i s  rough ly  t h e  drawing a r e a s  f o r  t h e  

2 , 3 0 0  h o s p i t a l s  which were n o t  e l i m i n a t e d  a t  t h e  f i r s t  

s t a g e .  S i n c e  t h e  e l i m i n a t i o n  was based on p r o b a b i l i t i e s  

which were p r o p o r t i o n a l  t o  p o p u l a t i o n ,  t h e  chosen s u b s e t  i s  

presumably of  h i g h e r  p o p u l a t i o n  d e n s i t y  t h a n  t h a t  o f  t h e  

U.S. a s  a whole.  I n  v iewing  a  map w i t h  t h e  NEISS h o s p i t a l s  

l o c a t e d  on it ( F i g u r e  6 )  i t  can  be seen  t h a t  l a r g e  r e g i o n s  

of  t h e  Midwest and West ( o t h e r  t h a n  t h e  West Coas t )  have 

been exc luded .  Thus t h e  r e g i o n s  which were i n  f a c t  sampled 

would have been t h o s e  w i t h  h i g h  t r a f f i c  d e n s i t y ,  and c o u l d  

be  expec ted  t o  have r a t h e r  more b i c y c l e - t r a f f i c  a c c i d e n t s  

t h a n  t h e  more r u r a l ,  small-town a r e a s .  

A g r e a t  d e a l  o f  t h e  b i c y c l e  u s e  i n  t h i s  c o u n t r y  i s  by 

c h i l d r e n .  Acc iden t s  which r e s u l t  i n  minor i n j u r i e s  t o  





c h i l d r e n  a r e  more l i k e l y  t o  r e s u l t  i n  medical  a t t e n t i o n  

t h a n  a r e  t h e  same i n j u r i e s  t o  a d u l t s .  A s  a  consequence t h e  

E R  r a t e s  w i l l  t y p i c a l l y  be more complete f o r  younger 

c h i l d r e n  t h a n  f o r  a d u l t s .  Hence p roduc t s  which a r e  used 

more by c h i l d r e n  than  by a d u l t s  may be expected  t o  appear  

i n  somewhat e x c e s s i v e  p r o p o r t i o n s .  When coupled w i t h  t h e  

'age-adjustment '  t o  s e v e r i t y  sugges ted  by CPSC, t h i s  

appears  t o  p r e s e n t  a  s t r o n g  b i a s  toward o v e r - r e p r e s e n t a t i o n  

of young groups.  

The c a l c u l a t i o n  of t h e  s o - c a l l e d  "consumer p roduc t  

hazard  index"  and i t s  p u b l i c a t i o n  by t h e  CPSC does n o t  

appear  t o  be  an  a p p r o p r i a t e  use  of t h e  s u r v e i l l a n c e  d a t a  

from NEISS, F i r s t ,  t h e  NEISS d a t a  do n o t  appear  t o  be  

s u f f i c i e n t l y  r e l i a b l e  f o r  such use  t o  be  made of them, due 

t o  t h e  sampling and d a t a  c o l l e c t i o n  inadequacies .  Second, 

t h e  index i s  based on an  e n t i r e l y  a r b i t r a r y  i n j u r y  s e v e r i t y  

s c a l e .  T h i r d ,  t h e  index i s  based on mere a s s o c i a t i o n - -  

t h e r e  a r e  n o t  d a t a  t o  i n d i c a t e  t h e  p resence  o r  degree  of 

p roduc t  f a u l t  i n  any of t h e  i n j u r i e s .  Four th ,  t h e  index 

i s  simply a  sum of  raw d a t a ;  t h e  more popu la r  and widely  

used a p roduc t  i s ,  t h e  l a r g e r  i t s  s c o r e  on t h i s  index  w i l l  

be. I n  o r d e r  t o  c o n s t r u c t  a  "hazard  index" t h a t  i n d i c a t e s  

t h e  r e l a t i v e  r i s k  of p roduc t s ,  one must have and i n c o r p o r a t e  

some t y p e  of exposure  d a t a .  

An index of t h e  k i n d  used by t h e  CPSC can be u s e f u l  a s  

an i n t e r n a l  d e v i c e  t o  a l e r t  t h e  CPSC t o  a r e a s  where t h e r e  



a r e  s u b s t a n t i a l  numbers of  a c c i d e n t a l  i n j u r i e s .  However, 

t o  some e x t e n t  it does t h i s  by p i n p o i n t i n g  p roduc t s  which 

a r e  widely  used.  I t  does  n o t  p i n p o i n t  p roduc t s  which a r e  

p a r t i c u l a r l y  hazardous t o  t h e  u s e r .  In  o r d e r  t o  a s s e s s  

t h e  hazard  of a  p roduc t ,  more in fo rmat ion  i s  needed. 

F i r s t ,  t h e r e  i s  a  need f o r  exposure  d a t a .  This  need seems 

t o  have been somewhat s l i g h t e d  by CPSC i n  t h e  p a s t ,  b u t  

t h e i r  f u t u r e  p l a n s  appear  t o  i n c l u d e  a  s e r i o u s  e f f o r t  i n  

t h i s  d i r e c t i o n .  Secondly,  t h e r e  i s  a  need f o r  a d d i t i o n a l  

in fo rmat ion  on t h e  types  of i n j u r i e s  and t h e i r  r e l a t i o n  t o  

t h e  product  i n  q u e s t i o n .  I t  i s  c r u c i a l  t o  de termine  whether  

t h e  a c c i d e n t  and/or r e s u l t i n g  i n j u r i e s  were t h e  r e s u l t  of 

some cause  u n r e l a t e d  t o  t h e  product  i n  q u e s t i o n ,  o r  were i n  

f a c t  t h e  r e s u l t  of t h e  product .  I f  they  were a c t u a l l y  r e -  

l a t e d  t o  t h e  p roduc t ,  then  t h e  p o s s i b i l i t y  of some a c t i o n  

t o  reduce  t h e  r i s k  o r  s e v e r i t y  of such i n j u r i e s  i s  p r e s e n t .  

However, t h e r e  i s  a  need f o r  s u f f i c i e n t  in fo rmat ion  t o  de- 

te rmine  whether t h e  cause  was due t o  a  d e f e c t  i n  des ign  o r  

c o n s t r u c t i o n ,  which would c a l l  f o r  a  c o n s t r u c t i o n  s t a n d a r d ;  

o r  t o  inadequa te  maintenance,  which might c a l l  f o r  an 

e d u c a t i o n a l  s t a n d a r d ;  o r  due t o  i n t e n t i o n a l  misuse of t h e  

p roduc t ,  which n i g h t  c a l l  f o r  a  warning s t a n d a r d ,  o r  per -  

haps f o r  l e g i s l a t i o n  d e a l i n g  wi th  t h e  use of t h e  product  

( e n f o r c e  t h e  p r o h i b i t i o n  a g a i n s t  r i d i n g  a  b i c y c l e  t h e  wrong 

way on a  one-way s t r e e t ,  f o r  example) .  



In  o r d e r  t o  o b t a i n  d a t a  of s u f f i c i e n t  d e t a i l  t o  use  i n  

t h e s e  a s p e c t s  of t h e  CPSC, in-depth i n v e s t i g a t i o n s  a r e  

necessa ry .  The c a s e s  f o r  such i n v e s t i g a t i o n s  must be 

s e l e c t e d  and pursued i n  such a  manner t h a t  t h e  r e s u l t s  can 

be r e l a t e d  t o  t h e  frequency e s t i m a t e s  f o r  t h e  whole s e t  of 

a c c i d e n t s .  Thus, i n  o r d e r  t o  recommend a  b i c y c l e  s t a n d a r d ,  

informat ion  should be a v a i l a b l e  t o  i n d i c a t e  how it would 

h e l p  p reven t  i n j u r i e s  i n  c e r t a i n  t y p e s  of a c c i d e n t s ,  and 

a l s o  what t h e  frequency of such a c c i d e n t s  i s .  I t  i s  

i m p r a c t i c a l  t o  w r i t e  a  s t a n d a r d  which could  app ly  on t h e  

average ,  t o  on ly  one a c c i d e n t  a  y e a r .  

B.  Motor Veh ic le  a s  Second Product  

Table 16 shows t h e  NEISS d a t a  f o r  ca lendar  1 9 7 4  

broken down by i n j u r y  ca tegory  and by o t h e r  product  i n -  

volvement. The s e p a r a t i o n  of o t h e r  p roduc t s  h a s  been made 

by s e g r e g a t i n g  motor v e h i c l e s  and a l l  o t h e r s .  We n o t e  

t h a t  i n  on ly  2 . 7 %  of t h e  r e p o r t e d  c a s e s  i s  a  motor v e h i c l e  

found t o  be t h e  second product  invo lved ,  and conclude t h a t  

motor v e h i c l e / b i c y c l e  a c c i d e n t s  do n o t  comprise a  s i g n i f i -  

c a n t  p r o p o r t i o n  of a l l  b i c y c l e  a c c i d e n t s .  Furthermore t h e  

motor -veh ic le - re la ted  a c c i d e n t s  w i t h i n  t h e  b i c y c l e  group 

do n o t  appear  t o  be any more s e r i o u s  than  t h o s e  i n v o l v i n g  

e i t h e r  b i c y c l e s  a lone  o r  o t h e r  products .  

I n  pursuing t h i s  conc lus ion  w e  have looked a t  t h e  

computer f i l e s  mainta ined by H S R I  c o n t a i n i n g  motor v e h i c l e  
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a c c i d e n t  d a t a .  I n  none of t h e  e i g h t  f i l e s  examined d i d  

t h e  frequency of b i c y c l e  a c c i d e n t s  even approach t h a t  found 

i n  t h e  NEISS d a t a .  The Texas 1974 5 %  sample f i l e ,  f o r  

example, i d e n t i f i e s  1 4 4  b i c y c l e  a c c i d e n t s  o u t  of a  t o t a l  

of 21,058r o r  0 . 6 8 % *  

The comparison between t h e  automobile  a c c i d e n t  d a t a  

banks and t h e  NEISS r e p o r t i n g  system i s  made more d i f f i -  

c u l t  by t h e  i n c o m p a t i b i l i t y  of  t h e  i n j u r y  s c a l e s  used ,  I n  

none of  t h e  H S R I  f i l e s  was t h e  i n j u r y  r e p o r t i n g  scheme 

s u f f i c i e n t l y  d e t a i l e d  t o  be comparable w i t h  t h a t  of  t h e  

NEISS. Most of t h e  r e p o r t i n g  s c a l e s  used a r e  b e s t  approxi -  

mated by t h e  5-2oint  " p o l i c e  s c a l e "  ( k i l l e d ,  A ,  B, C ,  and 

None). One s c a l e  approximates t h e  9-point  "Abbreviated 

I n j u r y  S c a l e . "  I n j u r i e s  i n  most c a s e s ,  however, a r e  grouped 

and it i s  d i f f i c u l t  ( i f  n o t  imposs ib le )  t o  a s s i g n  s p e c i f i c  

i n j u r i e s  o r  t h e i r  s e v e r i t y  t o  a  p a r t i c u l a r  p a r t i c i p a n t  i n  

t h e  a c c i d e n t ,  e s p e c i a l l y  t o  a  b i c y c l i s t .  



V I  . A STANDARD SUMMARY OF DATA 

Although t h e  NEISS d a t a  l a c k  s e v e r a l  d a t a  elements  

which would be  u s e f u l ,  they  n e v e r t h e l e s s  r e p r e s e n t  t h e  most 

n e a r l y  n a t i o n a l l y  r e p r e s e n t a t i v e  source  of d a t a  e x t a n t  i n  

t h e  U.S. which d e a l  wi th  in-scope product  a s s o c i a t e d  in -  

j u r i e s  t r e a t e d  a t  emergency rooms. A s  such it i s  appro- 

p r i a t e  t h a t  they  be u t i l i z e d  t o  t h e  f u l l e s t  e x t e n t  p o s s i b l e .  

I n  l i n e  w i t h  t h i s ,  w e  have developed a  s t andard  summary o r  

a n a l y s i s  of t h e  d a t a  which can be ob ta ined  f o r  a  s p e c i f i c  

product  code o r  f o r  a  s e l e c t e d  grouping of product  codes.  

This  a n a l y s i s  i s  based on t h e  n a t i o n a l  e s t i m a t e s  a v a i l a b l e  

from weighting t h e  observed i n j u r i e s  wi th  t h e  h o s p i t a l  

weights .  N a t u r a l l y  t h e  summaries must p e r f o r c e  use  t h e  

i n j u r y  d e f i n i t i o n s  s e t  by t h e  CPSC a s  w e l l  a s  t h e  d e t e r -  

minat ions  of product  a s s o c i a t i o n .  This  summary i s  p resen ted  

f o r  b i c y c l e s  (code 1 2 0 2 )  , s i n c e  t h a t  i s  t h e  primary focus  

of t h i s  r e s e a r c h .  However, it may a l s o  be cons idered  an 

example of t h e  a n a l y s i s  which could be done f o r  o t h e r  pro- 

d u c t s ,  f o r  example, power mowers of s p e c i f i c  types  o r  of  

a l l  types  combined. 

The s i n g l e  most i n t e r e s t i n g  p i e c e  of informat ion  i s  

probably t h e  p r o j e c t e d  annual i n j u r i e s  a s s o c i a t e d  wi th  a  

given p roduc t ,  t o g e t h e r  w i t h  an e s t i m a t e  of t h e  sampling 

e r r o r  a s s o c i a t e d  wi th  t h a t  e s t i m a t e .  The e s t i m a t e d  t o t a l  



number of  b i c y c l e - a s s o c i a t e d  i n j u r y  a c c i d e n t s  t r e a t e d  i n  

emergency rooms i n  t h e  U.S. f o r  t h e  t h r e e  c a l e n d a r  y e a r s  

1972,  1973,  and 1974 a r e  p r e s e n t e d  below, w i t h  t h e  est i-  

mated s t a n d a r d  d e v i a t i o n  o f  t h e  t o t a l ,  e s t i m a t e d  accord-  

i n g  t o  t h e  formula  p r e s e n t e d  i n  Appendix R. ( I t  i s  t o  

be  r e c a l l e d  t h a t  t h i s  e s t i m a t e  i s  p robab ly  on t h e  low 

s i d e  and does  n o t  i n c l u d e  any e s t i m a t e  o f  t h e  b i a s  e r r o r . )  

TABLE 22. ESTIMATED NATIONAL TOTAL BICYCLE- 
ASSOCIATED I N  JURIES 

Es t ima ted  
T o t a l  334,100 419,920 457,380 

Es t ima ted  
S t a n d a r d  
D e v i a t i o n  17,649 20,810 23,296 

I t  w i l l  be  n o t i c e d  t h a t  t h e r e  i s  an i n c r e a s e  i n  t h e  

t o t a l  f o r  e a c h  y e a r .  This  i s  t h o u g h t  t o  b e  due t o  a com- 

b i n a t i o n  o f  f a c t o r s :  p o p u l a t i o n  i n c r e a s e  and p o p u l a t i o n  

s h i f t  t o  younger  a g e s ,  i n c r e a s e d  use  o f  b i c y c l e s  a s  a means 

o f  t r a n s p o r t a t i o n ,  more g e n e r a l  a c c e p t a n c e  o f  t h e  b i c y c l e  

a s  a  v e h i c l e  f o r  r e c r e a t i o n  among o l d e r  age  g roups ,  more 

i n t e r e s t  and i n c r e a s e d  r e p o r t i n g  o f  b i c y c l e  a s s o c i a t i o n ,  

e tc .  Although no  f i r m  c o n c l u s i o n s  can  be  drawn from t h r e e  

y e a r s ,  t h e  i n c r e a s e  from 1972 t o  1973 seems u n u s u a l l y  

l a r g e  and may be due t o  a  r e p o r t i n g  a r t i f a c t  i n  t h e  NEISS 

caused  by t h e  f i r s t  y e a r  o f  d a t a  c o l l e c t i o n  r e s u l t i n g  i n  an 

u n u s u a l l y  low e s t i m a t e  f o r  1972. A l t e r n a t i v e l y ,  it c o u l d  

r e f l e c t  a  boom i n  b i c y c l e  s a l e s  and use  i n  1973. Probably  



some combination of t h e s e  two f a c t o r s  p l u s  some o t h e r  i s  

r e s p o n s i b l e .  

The i n j u r i e s  r e p o r t e d  t o  t h e  NEISS a r e  c l a s s i f i e d  by 

body p a r t  and by d i a g n o s i s  according t o  t h e  codes p resen ted  

i n  Table 17a.  Table 17 p r e s e n t s  t h e  e s t i m a t e d  number of 

each i n j u r y  d i a g n o s i s  and boyd p a r t  combination f o r  b i c y c l e -  

a s s o c i a t e d  i n j u r i e s  f o r  c a l e n d a r  1974. I n s p e c t i o n  of  Table 

17 r e v e a l s  t h a t  f o u r  d iagnoses  accounted f o r  about  93% of  

t h e  i n j u r i e s .  These were: con tus ion  o r  a b r a s i o n  ( 3 4 % ) ,  

f r a c t u r e  ( 1 4 % ) ,  l a c e r a t i o n  ( 3 6 % ) ,  and s t r a i n  o r  s p r a i n  ( 9 % ) .  

S i m i l a r l y ,  f o u r  g e n e r a l  body reg ions  accounted f o r  about  86% 

o f  t h e  i n j u r i e s .  These were: head ( 1 3 % ) ,  f a c e  ( 2 1 % ) ,  lower 

arms, hands,  and f i n g e r s  ( 2 4 % ) ,  and lower l e g s ,  f e e t ,  and 

t o e s  ( 2 8 % ) .  

Some i n d i c a t i o n  of t h e  popu la t ion  i n j u r e d  may be  had by 

c o n s i d e r i n g  t h e  age and sex  d i s t r i b u t i o n  of t h e  i n j u r e d  per-  

sons.  The e s t i m a t e d  number of i n d i v i d u a l s  i n j u r e d  i n  each 

age and s e x  ca tegory  i s  p r e s e n t e d  i n  Table 1 9 .  Approximately 

twice  a s  many males were involved a s  females ,  whi le  about  77% 

of t h e  i n j u r i e s  occur red  t o  persons  under t h e  age of 15 y e a r s .  

The age and sex  d i s t r i b u t i o n  of b i c y c l e - a s s o c i a t e d  i n j u r i e s  

i n  1974 i s  shown i n  F igure  7. 

The CPSC has developed a  s e v e r i t y  s c a l e  f o r  i n j u r i e s  

which c o n s i s t s  of c o l l e c t i n g  each of t h e  p o s s i b l e  body p a r t  

and d i a g n o s i s  c a t e g o r i e s  i n t o  one of n i n e  c a t e g o r i e s  accord- 

i n g  t o  s e v e r i t y .  These s e v e r i t y  c l a s s i f i c a t i o n s  a r e  used 

by t h e  CPSC i n  de termining a  f requency-sever i ty- index upon 



Under 2 

F I G U R E  7 .  AGE AND SEX DISTRIBUTION 
OF BICYCLE ASSOCIATED 
INJURIES 1974 

MALES FEMALES 

AGE 



TABLE 17a. BODY PART AND I N J U R Y  DIAGNOSIS 

( ~ n c l u d i n y ,  nose )  

3 tlOU?'II ( I n c l u d i l ~ g  l i p s ,  tongue, 
t e e t h )  

IFPER TRUNK ( ~ n c l u d i n g  should 

T,OWEEI AN4 ( ~ n c l u d i n ~  wrist 
and elbow) 

UPPER 

LOVER LEG ( ~ n c l u d i n ~  
and ankle) 

knee 

b ' h  2 TOE 

INJURY D1AG:;OSTS - CODE BODY PPBT - COnE 

Amputat i o n  50 
Anoxia 6 5 
/ ivu l s ion  7 2 
Burns (113t s p e c i f i e d )  4 7' 

Burns ( s c n l d  fro11 h o t  
l i q u i d s )  4 8 

Burris ( t h e r ~ a l  ) 5 1 
Burns ( c h c n i c a l ,  c a u s t i c s ,  

e t c . )  49 
C e l l  damsee ky r a d i e t i o n ,  - 

e x c e p t  t21clmcl ( r a d i a t i o n  
b u r n s  by u l t r a v i o l e t ,  x - r a y s ,  
r n d i o a c t i v c  m a t c r i r t l s ,  e t c .  ) 73 

Concussion 5 2 
~ontus io! : s /Abras ions  5 3  
C ~ u s j ~ i  r~c 5 14 
D c r m o t i t i s ,  C o n j u n t i v i t i s  7 I{ 
D i ~ l o c n t i c n  5 5  
E l c c t r i c  Shock 6'1 
F o r e i g n  Bcdy ', 6 
EYac t u r  e  57 
liemat omrr r 5 8 
I n t c r n n l  Orenrl I n j u r y  6 2  
I a c c r o t  i o n  5 9 
Ncrvc ntunii~e 61 
P o l  ~ o n i  nc 6 0 
1bnctul .c  6 3  
S t r a i n  o r  S p r a i n  04 
Submersion ( i ~ c l u d i n ~  drowning ) 69 

licad 75  
Ear 9 4 
E l c b a l l  77 
Pnce ( i n c l u t i n e  n o s e )  7 6 
Mouth ( l j p s ,  t o n p e ,  t e e t h )  8 8 
Neck 89 
Uppcr t r u n k  ( i n c l u 2 i n g  si-ou!dcrs) 78 
Lower trunk ( i n c l u & i n G  h i p s )  'i 9 

Upper arm -- - 80 
I a v e r  n < ( i n c l u d i n g  w r i s t  clnd e lbow)90  
~ ~ n d  82 
F i n g e r  92 

Upper l e g  8 1 
Lowcr Ice, ( i n c l u d i n ~ ,  knee  and unk1.c) 9 1  
~ o o t  8 3 
Toe 93 

25-50$ of Body 
A 1 1  p e r t s  o f  body 
Other  
Not s t n t c d  

O t h e r  71 
Not s tc l t cd  7 0 
I n c c n t c d  f o r e i r n  o b j c r t  4100 
Acpirfrtctl f o r r i  r:r: o t$J  c c t  112~0 
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TABLE 1 8 .  ESTIMATED TOTAL BICYCLE INJURIES 
BY MONTH 

Month 1 9 7 2  1 9 7 3  1 9 7 4  

J a n u a r y  3 , 5 8 0  7 , 1 5 8  1 5 , 7 0 0  

F e b r u a r y  3 , 9 4 0  7 , 3 7 1  1 4 , 3 5 3  

March 1 0 , 5 1 0  1 8 , 9 0 9  24 ,356  

A p r i l  2 8 , 8 9 9  3 2 , 6 1 1  43 ,180  

May 4 0 , 4 4 3  45 ,540  5 5 , 0 1 0  

J u n e  47 ,100  6 3 , 8 8 7  64 ,245  

J u l y  56 ,016  72 ,666  7 3 , 3 2 3  

A u g u s t  63 ,496  6 9 , 7 9 7  69 ,210  

S e p t e m b e r  4 6 , 6 9 7  5 1 , 8 9 7  48 ,732  

O c t o b e r  2 1 , 1 9 4  3 1 , 0 5 8  26 ,053  

November 8 , 4 3 9  1 1 , 2 3 3  1 5 , 1 8 8  

December 6 , 7 8 1  7 ,794  8 , 0 3 4  
- 

T o t a l  337 ,095  4 1 9 , 9 2 1  457 ,384  

E s t i m a t e d  
S t a n d a r d  
D e v i a t i o n  
of T o t a l  1 7 , 6 5 0  20 ,810  2 3 , 3 0 0  



TABLE 1 9 .  ESTIMATED NUMBER OF BICYCLE INJURIES BY 
AGE AND SEX FOR THE UNITED STATES, 1 9 7 4  

Age Males F e m a l e s  T o t a l  Row % 

U n d e r  2  2 , 0 1 9  1 , 1 9 3  3 , 2 1 2  .70  

2-4 2 7 , 0 1 6  1 7 , 0 7 7  4 4 , 0 9 3  9 . 6 7  

5-9 9 2 , 0 6 1  5 4 , 7 2 0  1 4 7 , 7 8 1  3 2 . 4 2  

10-14  1 1 0 , 8 7 1  4 5 , 6 5 8  1 5 6 , 5 2 9  34 .34  

15-19  3 7 , 5 7 6  1 3 , 8 0 0  5 1 , 3 7 6  1 1 . 2 7  

20-29 1 7 , 0 4 2  1 1 , 1 8 7  2 8 , 2 2 9  6 . 1 9  

30-39 6 , 5 0 5  4 , 2 1 8  1 0 , 7 2 3  2 .35  

40-49 3 , 6 6 2  2 , 6 5 8  6 , 3 2 0  1 . 3 9  

50-59 1 , 6 6 5  2 , 7 1 9  4 , 3 8 4  .96  

60-64 4 9 3  5 5 8  1 , 0 5 1  . 2 3  

65-69 410  837  1 , 2 4 7  . 2 7  

7 0 t  500  3 9 1  89 1 - 2 0  

T o t a l  3 0 0 , 8 2 0  1 5 5 , 0 1 6  4 5 5 , 8 3 6  

Cblumn % 6 5 . 9 9  3 4 . 0 1  1 0  0  % 



TABLE 20.  ESTIMATED NUMBER OF BICYCLE I N J U R I E S  
BY N E I S S  SEVERITY CATEGORY FOR 1 9 7 2 -  
1 9 7 4  

S e v e r i t y  1 9 7 2  1 9 7 3  1 9 7 4  
% % % 

T o t a l  338 ,884  419 ,284  455 ,834  





which t h e  p roduc t  hazard  index i s  based.  These s e v e r i t y  

c l a s s e s  a r e  p r e s e n t e d  i n  Table 21. Each of t h e  s e v e r i t y  

c l a s s e s  i s  ass igned  a weight  accord ing  t o  t h e  scheme des- 

c r i b e d  i n  S e c t i o n  V. The p roduc t  of t h i s  weight  wi th  t h e  

e s t i m a t e d  number of i n j u r i e s  i s  then  summed over  a l l  c a t e -  

g o r i e s  t o  o b t a i n  t h e  f requency-sever i ty  index.  (The hazard  

index a l s o  i n c o r p o r a t e s  a  weight ing  f a c t o r  of  2.5 f o r  a c c i -  

d e n t s  t o  pe r sons  under 1 5 . )  By r e f e r r i n g  t o  Table 20, one 

can determine  t h e  i n j u r y  s e v e r i t y  d i s t r i b u t i o n  of b i c y c l e -  

a s s o c i a t e d  a c c i d e n t s  f o r  t h e  t h r e e  yea r s .  This  d i s t r i b u t i o n  

can be combined wi th  any d e s i r e d  we igh t ing  scheme t o  p rov ide  

a  summary o f  a l i n e a r  combination of frequency and s e v e r i t y .  

Thus one i s  n o t  r e s t r i c t e d  t o  t h e  scheme used by t h e  CPSC 

and d e s c r i b e d  i n  S e c t i o n  V ,  b u t  one can c a l c u l a t e  a  s i m i l a r  

f i g u r e  based on a d i f f e r e n t  s e l e c t i o n  of  t h e  weights .  Fur- 

t h e r ,  more meaningful  summaries may be  made i n  terms of t h e  

p r o p o r t i o n  of a c c i d e n t s  of a  g iven s e v e r i t y  o r  less. A s  an 

example, one f i n d s  t h a t  n e a r l y  h a l f  (45.7% i n  1974) of t h e  

i n j u r i e s  were of s e v e r i t y  c a t e g o r y  two o r  less. I t  shou ld  

be no ted  t h a t  s e v e r i t y  ca tegory  ze ro  c o n s i s t s  of persons  

w i t h  no i n j u r y  b u t  who were seen  i n  an emergency room-- 

presumably f o r  examinat ion t o  see whether  they  had been i n -  

jured.  This  group i s  q u i t e  smal l .  I t  ranges  from 1 .8% i n  

1 9 7 2  t o  .6% i n  1973 and .8% i n  1974. For 1974, t h e  d i s t r i -  

b u t i o n  of  b i c y c l e - a s s o c i a t e d  i n j u r i e s  by s e v e r i t y  c l a s s  i s  

shown i n  F igure  8. 

Many p roduc t s  a r e  used more e x t e n s i v e l y  d u r i n g  some 

months of t h e  y e a r  than  d u r i n g  o t h e r s .  This  i s  p a r t i c u l a r l y  





t r u e  of  b i c y c l e s  a s  w e l l  a s  o f  many o t h e r  t y p e s  o f  re- 

c r e a t i o n a l  equipment .  Table  18  p r e s e n t s  t h e  e s t i m a t e d  

t o t a l  b i c y c l e - a s s o c i a t e d  i n j u r i e s  by month f o r  t h e  t h r e e  

y e a r  p e r i o d  1972 t o  1974. Th i s  a l l o w s  one t o  c o n s i d e r  a  

t i m e  series a n a l y s i s  t o  e s t i m a t e  t h e  s e a s o n a l  component 

a s  well  a s  a  l i n e a r  t r e n d  i n  t h e  e s t i m a t e d  t o t a l  number o f  

i n j u r i e s .  Two s imple  time series models have been f i t t e d  t o  

t h e  d a t a  o f  Table  18. The f i r s t  model u s e s  a  s i n e  f u n c t i o n  

t o  r e p r e s e n t  t h e  s e a s o n a l  v a r i a t i o n  and a  l i n e a r  term t o  

r e p r e s e n t  t h e  s e c u l a r  t r e n d .  Th i s  s e c u l a r  t r e n d  i s  t h e  

g r a d u a l  i n c r e a s e  due t o  i n c r e a s i n g  p o p u l a t i o n ,  g r a d u a l  

i n c r e a s e  i n  t r a f f i c ,  and g e n e r a l  i n c r e a s e  i n  exposure .  

Using t h i s  model r e s u l t s  i n  an e x p l a n a t i o n  o f  93.7% o f  

t h e  v a r i a t i o n  i n  t h e  monthly i n j u r y  p r o j e c t i o n s  o v e r  t h e  

t h r e e  y e a r s .  A p l o t  of  t h e  i n j u r i e s  p r e d i c t e d  by t h e  

model t o g e t h e r  w i t h  t h e  p r o j e c t e d  i n j u r i e s  f o r  t h e  t h r e e  

y e a r  p e r i o d  i s  p r e s e n t e d  i n  F i g u r e  4 .  The model h a s  a l s o  

been e x t r a p o l a t e d  t o  p r e d i c t  f o r  t h e  c a l e n d a r  y e a r  1975. 

The model used i s  g iven  by t h e  e q u a t i o n  

where X i s  t h e  number of t h e  month, s t a r t i n g  w i t h  J anua ry ,  

1972 a s  1, c o n t i n u i n g  on t o  December of  1974 a s  36, 

and where Y i s  t h e  p r e d i c t e d  n a t i o n a l  t o t a l ' o f  i n j u r i e s  f o r  

t h e  g iven  month. S e v e r a l  p o i n t s  may b e  n o t i c e d  a b o u t  
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t h e  model. The f i r s t  i s  t h a t  t h e  s i n e  cu rve  seems t o  be  

s l i g h t l y  o u t  of phase f o r  1972. To some e x t e n t  t h i s  might  

be c o r r e c t e d  by u s i n g  t h e  d a t a  t o  e s t i m a t e  t h e  phase of 

t h e  s i n e  f u n c t i o n  r a t h e r  than  u s i n g  t h e  n e a r e s t  i n t e g e r .  

However, it appea r s  t h a t  t h e  d a t a  f o r  1972 d i f f e r  from 

t h o s e  of t h e  o t h e r  two y e a r s  i n  t h a t  a  s u b s t a n t i a l l y  

s m a l l e r  t o t a l  of i n j u r i e s  were e s t i m a t e d  and t h e  

peak came i n  a  d i f f e r e n t  month. I n j u r i e s  seemed t o  be  

u n u s u a l l y  low f o r  t h e  f i r s t  s i x  months of 1972. Th i s  i s  

probably  a  p e c u l a r i a r i t y  of  1972 and n o t  a  r e g u l a r  f e a t u r e  

of t h e  d a t a .  I t  cou ld ,  i n  p a r t i c u l a r ,  be due t o  under- 

r e p o r t i n g  i n  t h e  s t a r t u p  of c o l l e c t i o n  of d a t a  by t h e  

NEISS. Secondly,  t h e  model t e n d s  t o  underes t ima te  t h e  

peak i n  t h e  summer months, wh i l e  a l s o  underes t ima t ing  t h e  

i n j u r i e s  i n  January .  The p r o j e c t e d  i n j u r i e s  show a  s m a l l  

"bump" i n  January ,  which i s  probably  due t o  t h e  l a r g e  

number of  b i c y c l e s  which a r e  r e c e i v e d  a s  Chris tmas p r e s e n t s  

and which a r e  then  t r i e d  o u t  a t  t h e  f i r s t  o p p o r t u n i t y  even 

though t h e  weather  i s  n o t  i d e a l  f o r  f i r s t  r i d i n g  a  b i c y c l e  

o r  f i r s t  r i d i n g  a  new and l a r g e r  b i c y c l e .  There may a l s o  

be  a  s i m i l a r  bump a f t e r  s choo l  g e t s  o u t  i n  t h e  summer-- 

u s u a l l y  t h e  middle t o  l a t t e r  p a r t  of June. This  may 

account  f o r  t h e  f a i l u r e  of t h e  model t o  e s t i m a t e  q u i t e  

enough i n j u r i e s  a t  t h e s e  two t imes .  A t h i r d  p o i n t  i s  t h a t  

t h e  model e s t i m a t e d  a n e g a t i v e  number of i n j u r i e s  f o r  

January  of 1972. This  p o i n t s  o u t  t h a t  t h e  model should  n o t  



be used t o  e x t r a p o l a t e  backwards i n  t ime.  I t  may a l s o  be 

due somewhat t o  t h e  r e l a t i v e  low number i n  i n j u r i e s  i n  

1 9 7 2 , r e s u l t i n g  i n  a  somewhat t o o  l a r g e  va lue  f o r  t h e  co- 

e f f i c i e n t  of t h e  s i n e  term. The one n e g a t i v e  e s t i m a t e  i s  

n o t  regarded a s  a  p a r t i c u l a r l y  s e r i o u s  d e f e c t  i n  t h e  model 

b u t  it does p o i n t  o u t  t h a t  t h e  model cannot  be used un- 

c r i t i c a l l y .  

A second model was f i t t e d  us ing  monthly means t o  es t i -  

mate t h e  seasona l  component and a l i n e a r  term t o  r e p r e s e n t  

t h e  s e c u l a r  t r e n d .  A p l o t  of t h e  va lues  e s t i m a t e d  by t h i s  

model t o g e t h e r  wi th  t h e  d a t a  i s  p resen ted  i n  F igure  5 .  The 

model i s  a l s o  used t o  e x t r a p o l a t e  t o  1975. The p e r c e n t  of 

t h e  v a r i a t i o n  i n  t h e  monthly i n j u r y  p r o j e c t i o n s  exp la ined  

by t h i s  model i s  97.9%, s o  it i s  s l i g h t l y  b e t t e r  than  t h e  

previous  one i n  t h i s  r ega rd .  On t h e  o t h e r  hand, t h e  pre-  

v ious  model e s t i m a t e d  only  t h r e e  parameters  from t h e  36 

d a t a  p o i n t s ,  whereas t h i s  one e s t i m a t e s  1 4  parameters  from 

t h e  36 d a t a  p o i n t s .  Thus t h e  model i s  approaching 

s a t u r a t i o n  and l i t t l e  i s  gained i n  t h e  second model over  

t h e  f i r s t  i n  terms of accuracy of p r e d i c t i o n .  The second 

model does i n c o r p o r a t e  t h e  Chris tmas g i f t  phenomonen and 

it does p r e d i c t  t h e  summer peak somewhat b e t t e r  than  t h e  

s imple r  model. This  second model may be r e p r e s e n t e d  by 

t h e  equa t ion  
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where Y i s  t h e  p r e d i c t e d  number of  i n j u r i e s  f o r  t h e  month, 

X i s  t h e  number of  t h e  month, beg inn ing  w i t h  1 f o r  J a n u a r y ,  

1972, and Mi r e p r e s e n t s  t h e  monthly ad jus tmen t  a s  g iven  

below. 

January  
February  
March 
A p r i l  
May 
June  
J u l y  
August 
September 
October  
November 
December 

These a r e  n o t  t h e  on ly  models which cou ld  be  f i t t e d .  

They p r o v i d e  examples o f  models which p r e d i c t  t h e  i n j u r i e s  

r e a s o n a b l y  w e l l .  Some k i n d  of  models l i k e  t h e s e  would need 

t o  b e  used  t o  e s t i m a t e  t h e  e f f e c t  o f  any new s t a n d a r d s  

which were i n t r o d u c e d ,  o r  t o  conclude  t h a t  a  change of some 

s o r t  had s i g n i f i c a n t l y  changed t h e  i n j u r y  p i c t u r e .  Th i s  i s  

t o  s a y  t h a t  an i n c r e a s e  i n  i n j u r i e s  a s s o c i a t e d  w i t h  any 

p r o d u c t  s h o u l d  n o t  be  viewed a s  an i n c r e a s e  i n  t h e  r i s k  

a s s o c i a t e d  w i t h  t h a t  p r o d u c t  u n l e s s  it r e p r e s e n t s  a  marked 

d e p a r t u r e  from t h e ' g e n e r a l  t r e n d  a s  r e p r e s e n t e d  by some 

t y p e  of  a  t ime series model. 



V I I .  LITERATURE SURVEY 

S e v e r a l  s t u d i e s  i n  t h e  l a s t  f i v e  t o  s i x  y e a r s  have 

a t t emp ted  t o  draw c o n c l u s i o n s  abou t  t h e  n a t u r e  of b i c y c l e  

a c c i d e n t s  o c c u r r i n g ,  t h e  c h a r a c t e r i s t i c s  o f  t h e  p o p u l a t i o n  

t o  which t h e y  o c c u r ,  and/or  t h e  p r o p e r t i e s  of b i c y c l e s  

i nvo lved  i n  a c c i d e n t s .  They have ranged  i n  scope  from a  

s i n g l e  c i t y ' s  c h i l d r e n  t o  a  s t a t e ' s  b icyc le -motor  v e h i c l e  

a c c i d e n t s  o v e r  t h r e e  y e a r s  t o  a  su rvey  i n v o l v i n g  c h i l d r e n  

i n  120 n a t i o n a l l y  d i s t r i b u t e d  s c h o o l  d i s t r i c t s .  I n  t h e  

l a s t  y e a r  t h e r e  has  been an a p p a r e n t  s u r g e  of i n t e r e s t  i n  

t h e  b i c y c l e  w i t h  a co r r e spond ing  r ise  i n  r e p o r t  p roduc t ion .  

Even t h e  E.P.A. h a s  i s s u e d  an overview.  

F. J .  V i l a r d o  and J .  H .  Anderson (1969)  g a t h e r e d  

exposure  and a c c i d e n t  d a t a  on 20,000-plus c h i l d r e n  i n  

g r a d e s  2  th rough  8 i n  A r l i n g t o n  H e i g h t s ,  I l l i n o i s ;  Ann 

Arbor ,  Michigan;  E a s t  Baton Rouge P a r i s h ,  Lou i s i ana ;  Los 

Angeles ,  C a l i f o r n i a ;  and t h e  S t a t e  of Delaware.  The s e x  

and age d i s t r i b u t i o n s  of a l l  b i c y c l i s t s  and t h e  app rox i -  

mate ly  4,000 e x p e r i e n c e r s  of  b i c y c l e  a c c i d e n t s  were f a i r l y  

s i m i l a r .  The p e r c e n t  d i s t r i b u t i o n  of o s t e n s i b l e  a c c i d e n t  

c a u s e s  i s  shown i n  Tab le  ( a ) - 2 .  V i l a r d o  and Anderson 

observed  t h a t  boys had more motor -veh ic le - involved  a c c i -  

d e n t s  and g i r l s  more f a l l s  ( r i d e r s  o f  g i r l ' s  b i c y c l e s  

e x p e r i e n c e d  " s i g n i f i c a n t l y  more knee i n j u r i e s " ) .  I n  



approx ima te ly  70 p e r c e n t  o f  t h e  a c c i d e n t s  t h e  b i c y c l e  had 

been used a s  a  t o y ,  i n  23 p e r c e n t  a s  a  g e n e r a l  t r a n s p o r -  

t a t i o n  v e h i c l e ,  and i n  s even  p e r c e n t  a s  a  t r a n s p o r t a t i o n  

v e h i c l e  s p e c i f i c a l l y  t o  o r  from s c h o o l .  While 38 p e r c e n t  

o f  exposu re  r e s p o n d e n t s  c l a imed  n i g h t - t i m e  r i d i n g ,  t h r e e  

p e r c e n t  of  a c c i d e n t s  o c c u r r e d  t h e n .  

E.  B r e z i n a  and M. Kramer (Oc tobe r ,  1970) looked  a t  

275 b i c y c l i s t s  (5-14 y e a r s ,  93 p e r c e n t  ma le s )  i n  r e p o r t a b l e  

b i c y c l e / m o t o r - v e h i c l e  c o l l i s i o n s  i n  t h e  ten-month s c h o o l  

y e a r  1969-70 and a  randomly chosen  comparison group  o f  

1 ,000-p lus  e i g h t -  t o  13-year -o ld  male b i c y c l e  owners. 

According t o  t h e  i n v e s t i g a t o r s ,  r i s k  f a c t o r s  " r e l a t e d  p r i -  

m a r i l y  t o  t h e  b i c y c l i s t ' s  comprehension o f  r i s k  i n h e r e n t  

i n  d i f f e r e n t  roadway env i ronmen t s ,  p r e d i c t i o n  o f  t r a f f i c  

movement, and c o n t r o l  o f  t h e  b i c y c l e  ... Among t h e  b i c y c l e  

f a c t o r s  examined, t h e  a d j u s t m e n t  of t h e  b i c y c l e  t o  t h e  

r i d e r  has  t h e  most s i g n i f i c a n t  i n f l u e n c e  on t h e  r i s k  o f  

c o l l i s i o n ,  e s p e c i a l l y  among young r i d e r s . "  R e l a t i v e  r i s k  

of c o l l i s i o n  mvolvement i n c r e a s e d  a s  b i c y c l i s t  ground- 

l e v e l  c l e a r a n c e  i n c r e a s e d .  Approximately h a l f  t h e  c o l -  

l i s i o n s  i n v o l v e d  s t a n d a r d  c o n f i g u r a t i o n  b i c y c l e s ,  w h i l e  35 

p e r c e n t  of t h e  comparison group  owned such  b i c y c l e s .  The 

i n v e s t i g a t o r s ,  l a c k i n g  u s e  i n f o r m a t i o n  by c o n f i g u r a t i o n  

t y p e ,  were r e l u c t a n t  t o  draw f i r m  c o n c l u s i o n s  r e g a r d i n g  

r e l a t i v e  r i s k  b u t  t h e y  s u g g e s t e d  "among 11- t o  13-year-  

o l d s  a  lower  c o l l i s i o n  involvement  r a t e . . . i s  found f o r  



h i g h - r i s e  b i c y c l e s "  compared w i t h  s t a n d a r d  c o n f i g u r a t i o n  

b i c y c l e s .  F u r t h e r ,  t hey  sugges t ed  younger r i d e r s  o f  hand- 

brake-equipped b i c y c l e s  a r e  more a t  r i s k  t h a n  t h o s e  of 

b i c y c l e s  w i t h  f o o t  b r akes  ( n o t e  t h a t   ice and Roland ( ~ p r i l ,  

1 9 7 0 ) ,  s t u d y i n g  t h e  dynamics of b i c y c l e  d e s i g n ,  s u g g e s t  

f r o n t  (hand) b rakes  have "hazard  p o t e n t i a l " ) .  ~ i f t y - f i v e  

p e r c e n t  of 259  c o l l i s i o n s  involved  b i c y c l e s  c r o s s i n g  some 

f low of  t r a f f i c ;  57 p e r c e n t  occu r r ed  w i t h i n  one b lock  of  

home. 

I n  February ,  1969, P .  A. Wal le r  and D. W.  R e i n f u r t  

p u b l i s h e d  an i n v e s t i g a t i o n  of some 2,400 f a t a l  and non- 

f a t a l  b i cyc l e /mo to r -veh ic l e  a c c i d e n t s  r e p o r t e d  i n  North  

C a r o l i n a ,  J u l y ,  1965 , to  June ,  1968, r e l a t i v e  t o  1966 motor 

v e h i c l e  a c c i d e n t s .  They ana lyzed  t h e  p h y s i c a l  circum- 

s t a n c e s  su r round ing  t h e  a c c i d e n t ,  d r i v e r  and b i c y c l i s t  

c h a r a c t e r i s t i c s ,  and v e h i c l e  ( c a r )  and road  c h a r a c t e r i s t i c s .  

The a u t h o r s  summarize: " I t  appea r s  t h a t  t h e  t y p i c a l  

b i c y c l e  a c c i d e n t  o c c u r s  i n  c l e a r  d r y  wea ther  d u r i n g  day- 

l i g h t  hours . . .The c y c l i s t  i s  u s u a l l y  a  young male between 

10 and 1 4  y e a r s  of age who a p p a r e n t l y  emerges unexpec ted ly  

from ... ( a n )  i n t e r s e c t i o n  of some s o r t .  F a t a l  b i c y c l e  a c c i -  

d e n t s  appea r  t o  be  a s s o c i a t e d  w i t h  t h e  o l d e r  b i c y c l e  r i d e r . "  

~ b o u t  25 p e r c e n t  of b i c y c l e  f a t a l i t i e s  o c c u r r e d  a t  n i g h t  on 

u n l i g h t e d  r o a d s ,  b u t  on ly  s i x  p e r c e n t  o f  a l l  b i c y c l e  a c c i -  

d e n t s  occu r r ed  under such c o n d i t i o n s ,  



A four-month s t u d y  o f  ownersh ip ,  u s e ,  and i n j u r y  

p a t t e r n s  among t h r e e -  t o  12-year -o lds  i n  t h e  B u r l i n g t o n ,  

Vermont a r e a  (J .  A. W a l l e r ,  1 9 7 0 )  was i n t e n d e d  t o  de t e rmine  

i f  s t a n d a r d  and h i g h - r i s e  b i c y c l e s  d i f f e r  i n  a s s o c i a t e d  

r a t e  and/or  s e v e r i t y  o f  i n j u r i e s .  With 104 i n j u r i e s  (97 

p e r c e n t  of a l l  o c c u r r i n g )  and 6,200 comparison cases, no 

d i f f e r e n c e s  were observed  between t h e  two b i c y c l e  s t y l e s .  

A p e r c e n t  d i s t r i b u t i o n  o f  a c c i d e n t  c a u s e s  i s  shown i n  

Tab le  23-4. While about  30 p e r c e n t  of owners s t a t e d  t h e y  

rode  a f t e r  d a r k ,  no a c c i d e n t s  o c c u r r e d  t h e n ,  ~ i g h t  a c c i -  

d e n t s  i nvo lved  c o n t a c t  w i t h  an au tomobi le ;  69 p e r c e n t  

o c c u r r e d  w i t h i n  one b lock  of  home. I n  t h e  range  o f  f i v e  

t o  1 2  y e a r s ,  o f  6 ,185 owners a  four-month i n j u r y  ra te  o f  

11.2 p e r  1 ,000  owners (based  on a t o t a l  o f  69 i n j u r i e s )  was 

c a l c u l a t e d ,  

During approx ima te ly  t h e  same p e r i o d  a s  t h e  Vermont 

s t u d y ,  exposure  and a c c i d e n t  d a t a  ( t h e  former from a s c h o o l  

sample ,  t h e  l a t t e r  f r o m t h e  sample p l u s  emergency room and 

p o l i c e  depar tment  r e c o r d s )  f o r  c h i l d r e n  f i v e  t o  1 8  were 

g a t h e r e d  i n  R a l e i g h ,  North C a r o l i n a .  E ,  A. P a s c a r e l l a  

(1971)  found no r e a l  d i f f e r e n c e s  i n  f requency  o r  c a t e g o r y  

o f  a c c i d e n t  a s s o c i a t e d  w i t h  b i c y c l e  s t y l e  ( a  breakdown o f  

t h e  l a t t e r  may be  found i n  Table  23-1. Accident  s u b j e c t s  

t ended  t o  be  p u n g e r  and t o  have fewer y e a r s  r i d i n g  

e x p e r i e n c e  than  t h o s e  w i t h o u t  a c c i d e n t s .  B i c y c l e  age and 

c o n d i t i o n  and p a s s e n g e r - c a r r y i n g  s t a t u s  d i d  n o t  appear  t o  





i n f l u e n c e  r i sk . . .An  o v e r a l l  a c c i d e n t  r a t e  o f  1 .58  p e r  

1 ,000  miles (based  on 60,109 miles, 95 a c c i d e n t s  and 397 

owners)  was c a l c u l a t e d .  I t  was f u r t h e r  e s t i m a t e d  t h a t  

15.7 p e r c e n t  o f  a c c i d e n t s  would r e s u l t  i n  no i n j u r y ,  76.3 

p e r c e n t  i n  m i l d  i n j u r y  ( f i r s t  a i d  o n l y ) ,  and e i g h t  p e r c e n t  

i n  p h y s i c i a n - ,  emergency room-, o r  o t h e r  h o s p i t a l - t r e a t e d  

i n j u r y .  ( C o n t r a s t  t h i s  d i s t r i b u t i o n  t o  t h e  Market F a c t s ,  

I n c .  su rvey  (1970)  c i t e d  by NEISS t h a t  s a y s  82 p e r c e n t  o f  

i n j u r i e s  a r e  t r e a t e d  p r o f e s s i o n a l l y . )  P a s c a r e l l a  u s e s  

ownersh ip ,  m i l e a g e ,  and a c c i d e n t  r a t e s  t o  p r o j e c t  app rox i -  

ma te ly  9 . 4 6  m i l l i o n  a c c i d e n t s  o c c u r r i n g  a n n u a l l y  i n  t h e  

Un i t ed  S t a t e s ,  w i t h  a b o u t  760,000 r e q u i r i n g  m e d i c a l  

a t t e n t i o n .  Note t h a t  t h i s  e s t i m a t e ,  made i n  1971,  i s  

n e a r l y  t w i c e  t h a t  made by NEISS (453,000)  i n  1973. 

NEISS c o n c l u s i o n s  a b o u t  t h e  a s s o c i a t i o n  o f  a c c i d e n t s  

w i t h  any p a r t i c u l a r  a s p e c t  o f  b i c y c l e  s t y l e ,  s t r u c t u r e ,  o r  

c o n d i t i o n  a r e  made p r i m a r i l y  f rom t h e i r  " i n - d e p t h "  i n v e s t i -  

g a t i o n s  r a t h e r  t h a n  r e p o r t s  on a l l  a c c i d e n t  c a s e s  a r r i v i n g  

a t  emergency rooms. These i n - d e p t h  c a s e s  have i n c l u d e d  

r e f e r r e d  d e a t h  c e r t i f i c a t e  i n f o r m a t i o n  a s  w e l l  as any v e r y  

s e v e r e  ( c a t e g o r y  6 ,  7, o r  8 )  i n j u r i e s  and c a s e s  t h a t  l ook  

i n t e r e s t i n g  o r  a r e  c a l l e d  t o  someone 's  a t t e n t i o n .  The s u r -  

v e i l l a n c e  d a t a  g i v e  f r e q u e n c i e s  o f  i n j u r y  t y p e s  and 

of  age  and s e x  g roups .  For  example,  o f  11 ,403  i n j u r i e s  

d u r i n g  t h e  p e r i o d  J u l y ,  1972 - March, 1973 ,  1 3  p e r c e n t  were 

f r a c t u r e s  (J .  A. W a l l e r  r e p o r t e d  20 p e r c e n t  f r a c t u r e s  o u t  



o f  104 i n j u r i e s  i n  Vermont) .  Using NEISS in -dep th  c a s e s ,  

a  p e r c e n t  d i s t r i b u t i o n  o f  a c c i d e n t  c a u s e s  i s  shown i n  

Table  23-5. The age and s e x  d i s t r i b u t i o n s  o f  n o n - f a t a l  

( i n -dep th )  c a s e s  and of  t o t a l  i n p u t  r e c o r d s  from t h e  May, 

1973,  S t a f f  A n a l y s i s  a r e  v i r t u a l l y  t h e  same. 

During 1974,  A. Wi l l iams  o f  t h e  I n s u r a n c e  I n s t i t u t e  

f o r  Highway S a f e t y  examined 888 Maryland-repor ted  i n j u r y -  

p roduc ing  b i c y c l e / m o t o r - v e h i c l e  c o l l i s i o n s  f o r  o p e r a t o r  

c h a r a c t e r i s t i c s  t h a t  might  s u g g e s t  r e s p o n s i b i l i t y .  Nine ty-  

n i n e  p e r c e n t  o f  i n v o l v e d  b i c y c l i s t s ,  8 4  p e r c e n t  ( 2 7 )  of  

t h e i r  p a s s e n g e r s , a n d  one p e r c e n t  o f  i nvo lved  m o t o r i s t s  were 

i n j u r e d .  Approximately 75 p e r c e n t  of i nvo lved  b i c y c l i s t s  

were under  15 y e a r s ;  seven  p e r c e n t  of  c o l l i s i o n s  o c c u r r e d  

a f t e r  da rk .  P robab le  r e s p o n s i b i l i t y  f o r  c o l l i s i o n  appea red  

s t r o n g l y  r e l a t e d  t o  b i c y c l i s t  age  and n o t  t o  m o t o r i s t  age .  

L i g h t  c o n d i t i o n s ,  l o c a t i o n ,  and maneuvers were r e l a t e d  t o  

b i c y c l i s t  age  a s  well  a s  t o  p r o b a b l e  r e s p o n s i b i l i t y .  Pro- 

b a b l e  r e s p o n s i b i l i t y  had been d e s i g n a t e d  a s  t h e  b i c y c l i s t ' s  

i n  78 p e r c e n t  d t h e  c o l l i s i o n s  i n v e s t i g a t e d .  

C.  L. L e f l e r  summarized t h e  r e s u l t s  of a  1973 S a n t a  

B a r b a r a ,  C a l i f o r n i a ,  s t u d y  a s  p r e s e n t e d  i n  two a n a l y s e s  

(Pop i sh  and L y t e l ,  June ,  1973 and Cross  and d e M i l l e ,  June ,  

1973) i n  a  pape r  g iven  a t  a b i c y c l e / p e d e s t r i a n  f a c i l i t i e s  

d e s i g n  confe rence  i n  1974 (MAUDEP, p . 2 7 9 ) .  F a c t o r s  iden-  

t i f i e d  a s  a c c i d e n t - r e l a t e d  b u t  n o t  merely b i ~ y c l i s t - ~ ~ l a t e d  

i n  t h e s e  a n a l y s e s  i n c l u d e d  v i s u a l  o b s t r u c t i o n  and b i c y c l i s t  



v i s i b i l i t y ,  b i c y c l i s t  age ,  b i c y c l i s t ' s  r o u t e ,  t r a f f i c  

v i o l a t i o n s ,  hazard  r e c o g n i t i o n ,  i n a t t e n t i o n ,  misjudgment, 

o p e r a t o r  and v i c t i m  a t t i t u d e s .  I n t e r e s t i n g  i n  t h i s  paper  

i s  t h e  argument f o r  a  s e t  of r u l e s  based on c h i l d r e n ' s  

c o g n i t i v e  development,  i n c l u d i n g  a  minimum age f o r  b i c y c l e  

use .  

Coincident  wi th  t h e i r  i n t r o d u c t i o n  of a  b i c y c l e  law 

enforcement  program i n  November, 1972, t h e  C a l i f o r n i a  

Highway P a t r o l  (CHP)  c a r r i e d  o u t  a  s t u d y  of  C a l i f o r n i a  

b i c y c l e  a c c i d e n t s  r e l a t i v e  t o  t h o s e  people involved and t o  

t h e  popu la t ion  o f  a l l  b i c y c l e s  r i d d e n .  I n  examining 1969- 

1 9 7 3  a c c i d e n t s  by app ly ing  r e g r e s s i o n  t echn iques  (no  

e q u a t i o n s  a r e  p r o v i d e d ) ,  t h e  CHP concluded t h e r e  was a  

s i g n i f i c a n t  drop i n  a c c i d e n t  occur rences  from 1972 t o  1973. 

Although t h e  r e l a t i o n s h i p  was s t a t i s t i c a l l y  s i g n i f i c a n t  i n  

only  one i n s t a n c e ,  s e v e r a l  r e l a t i o n s h i p s  appeared t o  h o l d  

between i n c r e a s e d  c i t a t i o n s  and d e c r e a s e s  i n  c o l l i s i o n s  

produced by t h e  corresponding v i o l a t i o n .  Repeat v i o l a t o r s  

and a l l  v i o l a t o r s  showed approximate ly  t h e  same d i s t r i -  

b u t i o n s  of  v i o l a t i o n s .  Using a sample of b i c y c l e s  found on 

schoo l  grounds and campuses a s  a  comparison group, t h e  CHP 

decided t h a t ,  on t h e  whole, acc iden t - invo lved  and a l l  

b i c y c l e s  were s i m i l a r l y  equipped,  wi th  a s l i g h t l y  g r e a t e r  

p o r t i o n  of comparison b i c y c l e s  equipped w i t h  cha in  guards.  

Approximately 6 1  p e r c e n t  of a l l  f a t a l  o r  i n j u r e d  b i c y c l i s t  

v i c t i m s  were 1 4  y e a r s  o l d  o r  under and 45  p e r c e n t  of motor 



v e h i c l e  d r i v e r s  i n v o l v e d  i n  b i c y c l e  a c c i d e n t s  were under  

30 ( v s .  5 1  p e r c e n t  o f  t h o s e  i nvo lved  i n  any a c c i d e n t ) .  of 

a  214 -acc iden t -b i cyc l e  sample ,  abou t  16 p e r c e n t  had been 

used  f o r  r i d i n g  t o  o r  from s c h o o l .  

A r e c e n t  (1975) N a t i o n a l  S a f e t y  Counci l  s u r v e y  was 

made of  23,699 e lementary-school -aged  b i c y c l i s t s  from 120 

s c h o o l s  a c r o s s  t h e  Uni ted  S t a t e s .  I t  a t t e m p t s  t o  some ex- 

t e n t  t o  g e n e r a l i z e  t h e  s t u d i e s  of V i l a r d o ,  P a s c a r e l l a ,  and 

o t h e r s  t o  t h e  n a t i o n  by s t a r t i n g  w i t h  a  n a t i o n a l  sample and 

by i n c o r p o r a t i n g  NEISS d a t a  i n t o  i t s  r e p o r t e d  a c c i d e n t  

group.  The s t r u c t u r e  of  t h e  s t u d y  i s  s i m i l a r  t o  t h a t  o f  

P a s c a r e l l a  w i t h  d a t a  g a t h e r e d  on a c c i d e n t s  i n  t h e  p r e v i o u s  

y e a r  and i n  two t o  f i v e  y e a r s  p r ev ious  ( t o  v a l i d a t e  t h e  

1969 V i l a r d o  and Anderson s t u d y ) .  One i n t e r e s t i n g  p o i n t  

was t h a t ,  o f  t h e  app rox ima te ly  16 p e r c e n t  o f  i n j u r i e s  t h a t  

were t r e a t e d  a t  a  h o s p i t a l  o r  by a  d o c t o r ,  38 p e r c e n t  were  

s c r a p e s ,  c u t s ,  b r u i s e s ,  o r  s p r a i n s  ( v s .  87 p e r c e n t  of a l l  

i n j u r i e s ) .  The a u t h o r s  p r o j e c t e d  t h a t ,  n a t i o n a l l y ,  

"336,000 b i c y c l i s t s  aged f i v e  t o  1 4  sough t  t r e a t m e n t  a t  a 

h o s p i t a l  i n c l u d i n g  t h o s e  who were a d m i t t e d  a s  i n - p a t i e n t s "  

from June ,  1971 th rough  May, 1972,  A p e r c e n t  d i s t r i b u t i o n  

of a c c i d e n t  cause  by b i c y c l e  s t y l e  i s  shown i n  Table  23-3. 

Based on t h e  s t u d y  group (N = 9,425)  , an o v e r a l l  a c c i d e n t  

r a t e  f o r  t h e  t o t a l  group of 0.72 p e r  1 ,000  miles d r i v e n  was 

c a l c u l a t e d .  Acc iden t  r a t e s  p e r  1 ,000 m i l e s  d r i v e n  were high-  

e s t  f o r  12- t o  13-year-old  males  w i t h  fewer  t h a n  two y e a r s  

e x p e r i e n c e .  



TABLE 24. BREAKDOWN OF "MECHANICAL AND 
STRUCTURAL" 

P a s c a r e l l a  NEISS C h l a p e c k a  
( 1 9 7 1 )  ( 1 9 7 3 )  ( 1 9 7 5 )  

30 20 758  
( ou t  o f  
3005)  

A l l  t y p e s  1 0 0 . 0 %  1 0 0 . 0 %  1 0 0 . 0 %  

B r a k e  F a i l u r e  20.0 35.0 2 6 . 1  

Wheel  a n d / o r  H a n d l e b a r s  5 0 . 0  35 .0  30 .9  
U n s t a b l e  o r  D i s e n g a g e d  

O t h e r  30 .0  3 0 . 0  43 .0  



V I I I .  CONCLUSIONS AND RECOMMENDATIONS 

The NEISS i s  t h e  b e s t  sou rce  of  a c c i d e n t  i n j u r y  d a t a  

( f o r  i n j u r i e s  t r e a t e d  i n  emergency rooms which a r e  

a s s o c i a t e d  w i t h  in -scope  p r o d u c t s )  f o r  t h e  Uni ted  S t a t e s  

today .  There remain some f e a t u r e s  of t h e  system which 

c o u l d  be  improved, and w e  hope t h a t  t h e  recommendations 

made h e r e  w i l l  be  u s e f u l  i n  t h e  c o n t i n u i n g  e v o l u t i o n  of  

t h e  system.  

The d a t a  which a r e  a v a i l a b l e  from t h e  NEISS shou ld  

c o n t i n u e  t o  improve i n  q u a l i t y  and u s e f u l n e s s ,  and it i s  

o u r  hope t h a t  t h e  c o n c l u s i o n s  and recommendations below 

w i l l  b e  u s e f u l  i n  improving t h e  i n f e r e n c e s  from t h e  d a t a  a t  

p r e s e n t  and i n  s u g g e s t i n g  a n a l y s e s  which may make t h e  d a t a  

more u s e f u l  and unde r s t andab le  t o  more people .  I t  i s  a l s o  

o u r  hope t h a t  a  number of  d o u b t f u l  o r  i n a p p r o p r i a t e  u s e s  

o r  i n t e r p r e t a t i o n s  of  t h e  d a t a  which have been p u b l i s h e d  

can  be  improved. 

A. .Sample Design 

The sample d e s i g n  seems u n n e c e s s a r i l y  complex and d i f -  

f i c u l t  t o  comprehend, I t  i s  t h e r e f o r e  n o t  l i k e l y  t o  g a i n  

accep tance  o r  b e l i e f  i n  t h e  manufac tur ing  community o r  among 

p r o f e s s i o n a l s .  No a t t e m p t  had been made t o  de t e rmine  t h e  

p o s s i b l e  e f f e c t s  o f  s u b s t i t u t i o n s  i n  t h e  pr imary  sampl ing  

u n i t s .  Th i s  l e a v e s  t h e  q u e s t i o n  of b i a s  e r r o r  q u i t e  open. 



The NEISS i s  a  sampling of e x i s t i n g  records .  Thus t h e r e  i s  

no c o n t r o l  over  primary d a t a  c o l l e c t i o n .  A s  a  r e s u l t ,  incon- 

s i s t e n c i e s  among i n s t i t u t i o n s  a r e  t o  be expected .  More 

s e r i o u s l y ,  t h e r e  a r e  l i k e l y  t o  be l a r g e  d i f f e r e n c e s  i n  r e -  

p o r t i n g  p roduc t  a s s o c i a t i o n  among d i f f e r e n t  p roduc t s .  The 

l a c k  of primary d a t a  c o l l e c t i o n  c o n t r o l  i s  t h e  most s e r i o u s  

d e f i c i e n c y  i n  t h e  NEISS. Popula t ion  s h i f t s  and growth have 

taken p l a c e  s i n c e  t h e  d a t a  used t o  de termine  t h e  sample ( t h e  

1960 census )  were c o l l e c t e d .  This  aging of t h e  sample w i l l  

always be somewhat of a  problem. The e r r o r  t h a t  t h i s  i n t r o -  

duces i s  n o t  l a r g e  c u r r e n t l y ,  b u t  w i l l  con t inue  t o  grow. 

I n  view of t h e  conc lus ions  above and t h e  p r a c t i c a l  con- 

s i d e r a t i o n s  of drawing a  l a r g e  sample, we recommend t h a t  a  

new sample des ign  be developed,  and t h a t  it be based on t h e  

d a t a  from t h e  1980 census and implemented a s  soon a f t e r  t h o s e  

d a t a  become a v a i l a b l e  a s  p r a c t i c a l .  We a l s o  recommend t h a t  

t h e  persons c o l l e c t i n g  t h e  primary d a t a  on each emergency 

room v i s i t  should be suppor ted  by t h e  CPSC and t r a i n e d  by 

them s o  t h a t  c o n t r o l  of t h e  primary d a t a  c o l l e c t i o n  can be 

e s t a b l i s h e d .  The assumption of t h i s  primary d a t a  c o l l e c t i o n  

r e s p o n s i b i l i t y  by t h e  CPSC could  be implemented i n  t h e  p r e s e n t  

system and would r e s u l t  i n  a  marked improvement i n  t h e  NEISS. 

We recommend t h a t  it be  implemented as soon a s  p o s s i b l e .  

B.  Report ing of t h e  Data 

Any n a t i o n a l  e s t i m a t e s ,  whether  based on a  census o r  on 

a  n a t i o n a l  sample, should  be accompanied by e s t i m a t e s  of  t h e  



e r ro r - - s ampl ing  e r r o r  and bias--which may occu r .  To d a t e  

t h e  CPSC h a s  n o t  p rov ided  any e r r o r  e s t i m a t e s .  There  seems 

t o  b e  some q u e s t i o n  a s  t o  whether  t h e  sample d e s i g n  a c t u a l l y  

implemented admi t s  t o  e x a c t  v a r i a n c e  e s t i m a t i o n .  The e s t i -  

mat ion  of  v a r i a n c e  and t h e  c o n t r o l  o f  b i a s  e r r o r s  a r e  two 

a s p e c t s  o f  t h e  sampl ing  d e s i g n  which shou ld  be  c a r e f u l l y  con- 

s i d e r e d  i n  r e d e s i g n i n g  t h e  sample.  I n  t h e  p a s t ,  a  number of  

summaries have  been  p r e p a r e d  on t h e  observed  d a t a  o n l y .  Th i s  

i g n o r e s  t h e  p r o b a b i l i t y  sampl ing  t h a t  was used and t r e a t s  

t h e  d a t a  a s  i f  a l l  h o s p i t a l s  had been s e l e c t e d  w i t h  e q u a l  

p r o b a b i l i t y .  I t  i s  c l e a r  t h a t  r e p o r t i n g  of d a t a  from t h e  

NEISS shou ld  b e  based  on t h e  n a t i o n a l  e s t i m a t e s  r a t h e r  t h a n  

on obse rved  c a s e  f r e q u e n c i e s ,  a  change which i s  c u r r e n t l y  

b e i n g  p a r t i a l l y  implemented by t h e  CPSC. 

The summaries o f  t h e  d a t a  w i l l  c o n t i n u e  t o  e v o l v e  and 

improve. However, it i s  i m p o r t a n t  t o  b e  a b l e  t o  i n v e s t i -  

g a t e  t r e n d s  i n  t h e  d a t a .  Consequent ly ,  whenever a  new sum- 

mary o r  i ndex  i s  i n s t i t u t e d ,  it shou ld  a l s o  be  c a l c u l a t e d  

on p r e v i o u s  y e a r s '  d a t a  s o  t h a t  comparisons  o v e r  time can 

be made. T h i s  i s  p a r t i c u l a r l y  i m p o r t a n t  t o  t h e  e v a l u a t i o n  

of s t a n d a r d s  o r  e d u c a t i o n a l  e f f o r t s  o f  t h e  CPSC. Care 

s h o u l d  b e  t aken  i n  r e p o r t i n g  i n d i c e s  which a r e  based  on an 

a r b i t r a r y  s c a l e  t o  e n s u r e  t h a t  t h e  i n d i c e s  a r e  used o n l y  

f o r  r ank ing .  To do t h i s ,  one shou ld  make c e r t a i n  t h a t  t h e  

scale i s  such  t h a t  i t  canno t  be confused  w i t h  t h e  e s t i m a t e d  

t o t a l  number o f  i n j u r i e s  o r  some o t h e r  i n t e r p r e t a b l e  f i g u r e .  



C .  The Hazard Index 

The hazard  index  has  been wide ly  p u b l i c i z e d  by t h e  

media and g iven  a  s t a t u s  which it does n o t  d e s e r v e .  I n  

p a r t i c u l a r ,  p roduc t s  on it have been viewed a s  consumer 

h a z a r d s ,  a  t i t l e  which t h e y  may n o t  dese rve .  Excess  

a t t e n t i o n  has  been g iven  t o  t h e  p roduc t  a t  t h e  t o p  of  t h e  

l i s t  o r  t o  t h e  few p r o d u c t s  a t  t h e  t o p  of t h e  l i s t .  The 

CPSC canno t  c o n t r o l  what i s  p u b l i s h e d .  However, a f t e r  a  

p roduc t  has  been h igh  on t h e  haza rd  index  and has  conse- 

q u e n t l y  had a  number of in -dep th  s t u d i e s  done t o  de te rmine  

t h e  a c t u a l  r o l e  i n  t h e  i n j u r i e s ,  a  p u b l i c a t i o n  of t h e  r e -  

s u l t s  and conc lus ions  by t h e  CPSC would be u s e f u l .  I n  pa r -  

t i c u l a r ,  it  may f i n d  t h a t  t h e  p roduc t  r anks  h igh  on t h e  l i s t  

s o l e l y  due t o  e x t e n s i v e  use of t h e  p roduc t  and t h a t  no 

undue r i s k s  a r e  a s s o c i a t e d  w i t h  t h e  p roduc t .   his f i n d -  

i n g  would b e  r e f l e c t e d  i n  t h e  ass ignment  of new in-depth  

s t u d i e s .  S i n c e  t h e  hazard  index  c u r r e n t l y  does  n o t  incor -  

p o r a t e  any exposure  o r  r i s k  d a t a ,  t h e  s h i f t  i n  emphasis 

from one group of  p roduc t s  t o  a n o t h e r  might be impor tan t  

bo th  t o  t h e  manufac turer  and t o  t h e  CPSC. The manufac tu re r s  

would l i k e  t h e  p u b l i c  t o  know t h a t  t h e i r  p roduc t  r anks  h i g h  

on ly  because  it i s  p o p u l a r ,  n o t  because  it i s  hazardous ,  

and it i s  t o  t h e  CPSC's advantage t o  be a b l e  t o  answer 

c r i t i c s  who c l a im i n a c t i o n  on t h e  p a r t  of t h e  commission 

because  t h e  same p roduc t  r anks  h igh  o r  a t  t h e  t o p  f o r  

s e v e r a l  y e a r s .  



The i n j u r y  c a t e g o r i e s  and t h e  s e v e r i t y  c a t e g o r i e s  

a t t a c h e d  t o  t h e  i n j u r i e s  a r e  s u b j e c t i v e .  A s  a  r e s u l t ,  

many peop le  w i l l  n o t  t o t a l l y  a g r e e  w i t h  them. ~ e v e l o p m e n t  

o f  an adequa t e  i n j u r y  s e v e r i t y  s c a l e  i s  f a r  i n  t h e  f u t u r e ,  

i f  e v e r ,  b u t  it might  be  more u s e f u l  i f  t h e  s c a l e  used by 

t h e  CPSC c o u l d  b e  c o o r d i n a t e d  w i t h  t h e  t rauma s c a l e s  

deve loped  by t h e  American Medical  A s s o c i a t i o n  such  a s  t h e  

Abbrev i a t ed  I n j u r y  S c a l e  o r  t h e  comprehensive 1 n j u r y  S c a l e .  

C o o r d i n a t i o n  of t h e s e  s c a l e s  would make t h e  d a t a  a c a e p t a b l e  

t o  more p r o f e s s i o n a l s  i n  t h e  medica l  a r e a s .  The s e v e r i t y  

w e i g h t s  a t t a c h e d  t o  t h e  c a t e g o r i e s  a r e  q u i t e  a r b i t r a r y ,  

and t h e  o r d e r i n g s  of t h e  p r o d u c t s  on t h e  r e s u l t a n t  s c a l e  

depend q u i t e  h e a v i l y  on t h e  p a r t i c u l a r  numer i ca l  s c a l e  

u sed .  Consequent ly ,  t h e  r e s u l t a n t  i ndex  i s  u s e f u l  o n l y  

f o r  r a n k i n g  t h e  p r o d u c t s  and a  consensus  should  b e  sough t  

f o r  t h e  numer ica l  s c a l e  t o  b e  used .  

The age  a d j u s t m e n t s  used  by t h e  CPSC ( r e a l l y  age 

w e i g h t i n g s  r a t h e r  t h a n  a d j u s t m e n t s )  a r e  h i g h l y  c o n t r o v e r -  

s i a l .  I t  i s  a v e r y  s u b j e c t i v e  judgment t h a t  c o l l e c t i v e l y  

a l l  p e r s o n s  o v e r  1 5  a r e  o n l y  a s  i m p o r t a n t  a s  t h o s e  under  

15  even though t h e r e  a r e  2 . 5  times a s  many o f  them. Yet 

t h i s  i s  t h e  r a t i o n a l e  beh ind  t h e  c u r r e n t  age  a d j u s t m e n t .  

I t  seems t o o  s i m p l i s t i c  t o  e x p e c t  a  s i n g l e  a g e  w e i g h t i n g  

t o  make a l l  p r o d u c t s  comparable .  A r a n k i n g  of p r o d u c t s  

w i t h i n  age g roup ings  seems p r e f e r a b l e .  I f  an age  w e i g h t i n g  

i s  t o  b e  u sed ,  accoun t  should  be  t aken  of  s u s c e p t i b i l i t y  



by age b o t h  t o  a c c i d e n t s ,  and t o  i n j u r y  i f  an a c c i d e n t  

o c c u r s .  S i n c e  t h i s  w i l l  be h i g h l y  d e b a t a b l e ,  such  a  

we igh t ing  should  b e  based  on e m p i r i c a l  d a t a  t o  t h e  e x t e n t  

p o s s i b l e .  S i n c e  o n l y  t h e  r e l a t i v e  magnitudes o f  t h e  d i f -  

f e r e n t  ages  a r e  i m p o r t a n t - - t h a t  i s ,  o n l y  t h e  shape  of  t h e  

c u r v e - - t h i s  i s  a  r e a s o n a b l y  s t r a i g h t f o r w a r d  p rocedure .  

Although t h e  c a l c u l a t i o n  of t h e  haza rd  index  shou ld  

and w i l l  c o n t i n u e  t o  e v o l v e ,  when a change i s  made, t h e  new 

index  should  be  computed f o r  e a r l i e r  d a t a  s o  t h a t  t r e n d s  

o v e r  time can  be  observed .  A measure o f  r i s k  o r  h a z a r d  

based  on exposure  shou ld  b e  developed.  T h i s  w i l l  b e  d i f -  

f i c u l t ,  and w i l l  p robab ly  need t o  b e  somewhat p roduc t -  

s p e c i f i c ,  b u t  shou ld  be  i n c o r p o r a t e d  a s  soon a s  p o s s i b l e ,  

s i n c e  t h i s  may be expec ted  t o  change t h e  r e l a t i v e  r a n k i n g  

of  t h e  p r o d u c t s  s u b s t a n t i a l l y .  A t  l e a s t  u n t i l  t h e  haza rd  

index  can  i n c o r p o r a t e  exposure  d a t a  and be  based  on r i s k ,  

t h e  c u r r e n t  p r i o r i t i e s  f o r  i n v e s t i g a t i o n  of  p r o d u c t s  as 

measured by t h e  number of  in -dep th  i n v e s t i g a t i o n s  sough t  

shou ld  b e  r e p o r t e d .  Conclus ions  r e s u l t i n g  from t h e  in-  

dep th  i n v e s t i g a t i o n s  should  a l s o  be  r e p o r t e d  by t h e  Com- 

miss ion .  The h a z a r d  index  shou ld  b e  s o  s c a l e d  a s  t o  

p r e c l u d e  m i s i n t e r p r e t a t i o n  of t h e  index  v a l u e  a s  t h e  number 

of  i n j u r i e s  obse rved  o r  p r o j e c t e d  o r  some o t h e r  i n t e r p r e -  

t a b l e  f i g u r e .  

For  t h e  p r o d u c t s  s t u d i e d  i n  t h i s  a n a l y s i s ,  when mea- 

s u r e d  on a  c o n s i s t e n t  b a s i s  o v e r  t i m e ,  l i t t l e  change i n  t h e  



i n j u r y  a s s o c i a t i o n  over  t h e  three-year  pe r iod  i s  e x h i b i t e d .  

For b i c y c l e s ,  t h e r e  i s  a  very  s t r o n g  seasona l  component 

i n  t h e  es t ima ted  number of b icyc le -assoc ia ted  i n j u r i e s ,  

t o g e t h e r  wi th  a  c o n s i s t e n t  l i n e a r  i n c r e a s e  over  t ime,  which 

i s  of much smal le r  magnitude. The t r e n d  over  t ime of 

a s s o c i a t e d  i n j u r i e s  must be e s t a b l i s h e d  i n  o r d e r  t o  e s t i -  

mate t h e  e f f e c t  of a  s t andard  o r  o t h e r  a c t i o n  by t h e  

Commission on t h e  a c c i d e n t a l  i n j u r i e s  a s s o c i a t e d  wi th  any 

product  . 
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NEISS SYSTEM A ESTIMATOR EQUATIONS 

1. INTRODUCTION 

Purpose. The purpose of t h i s  document i s  t o  p o r t r a y  t h e  mathemat ical  

equa t ions  f o r  n a t i o n a l  e s t i m a t e s  of consumer product  i n j u r i e s ,  based on 

NEISS System A d a t a .  

The primary r e s p o n s i b i l i t y  f o  t h e  D i v i s i o n  of Consumer Product  S a f e t y  i s  

t o  p r o t e c t  t h e  h e r i c a n  consumer a g a i n s t  unduly hazardous o r  p o t e n t i a l l y  

hazardous products  used i n  and around t h e  home o r  i n  r e c r e a t i o n a l  a r e a s .  

To f u l f i l l  t h i s  r e s p o n s i b i l i t y  t h e  D i v i s i o n  of Consumer Product  S a f e t y  

must f i r s t .  determine how many of such i n j u r i e s  occur ,  t h e  s e v e r i t i e s  of 

t h e s e  i n j u r i e s ,  and t h e  types  of p roduc t s  involved.  The e s t i m a t o r  equa- 

t i o n s  permit  n a t i o n a l  e s t i m a t e s  of v a r i o u s  items of i n t e r e s t ,  such  a s  t h e  

u m b e r  of i n j u r i e s  of a s p e c i r i c  n a t u r e .  These n a t i o n a l  e s t i m a t e s ,  i n  

t u r n ,  may be  used t o  p rov ide  program d i r e c t i o n ,  such as: 

1. . I d e n t i f y  t h e  magnitudes of t h e s e  i n j u r y  problems. 

2. I d e n t i f y  s p e c i f i c  consumer p roduc t s  d i r e c t l y  r e l a t e d  

t o  such i n j u r i e s .  

3. Suggest  t h e  need f o r  s t a n d a r d s ,  s a f e t y  a c t i o n s ,  o r  

remedf a1 a c t i o n s .  

4. Provide necessa ry  d a t a  f o r  e v a l u a t i n g  t h e  e f  f e c t i v e n s s  

of t h o s e  items. i n  3 ,  where a c t i o n  h a s  been taken.  

5 ,  Assist i n  planning f u t u r e  improvements t o  t h e  NEISS 

System A. 

Background. The D i v i s i o n  of Consumer Product  S a f e t y  is c u r r e n t l y  imple- 

menting a Na t iona l  E l e c t r o n i c  I n j u r y  S u r v e i l l a n c e  System (NEISS). The 

d a t a  c o l l e c t i o n  of i n j u r i e s  by means of querying a p r o b a b i l i t y  sample of 
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hospital emergency units is designated as System A within NEISS. The 

sampling plan used is eimilar to that for the Health Interview Survey 

(HIS), which itself is similar to that of the Current Population Survey 

(cPs)~. -* 

For sampling purposes the CPS constructed the following hierarchical 

structure for the United States: There are some 3100 counties and 

independent cities in the U.S.  These were combined in various ways to 

form 1900 contiguous units called primary sampling units. These 1900 

were subsequently combined to form 357 strata, Finally, the 357 strata 

were combined to fonn 100 superstrata. The sampling plan of the CPS (and 

also the HIS) is built around this hiearchical structure. A schematic 

representation of the structure is given below: 
--,-r.-,-- .. . .r. -. . .rr..."- 

3100 counties and independent cities , 

5.32 psulsfs (or) 8.63 counties or 
cities/s 

t -- 

1900 primary sampling units 

100 superstrata 3.57s/ss or 3/counties or citieslss 

1.63 counties or cities/psu 

- 
1 U.S. Bureau of the Census: The Current Population Survey-- 

A Report on Methodology. Technical Paper No. 7. Washington, D. C. 
U.S. Government Printing Office, 1963. 

T 
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Of t h e  4906 h o s p i t a l s  i n  t h e  sampling frame, 2606 appear  i n  t h e  257 s t r a t a  

e l imina ted  by 'S tagc  I ,  and t h e  remaining 2300 appear  i n  t h e  100 s t r a t a  

determined by S tage  I. Subsequent sampling (Stage XI) is  conf ined  t o  Sam- 

p l i n g  from t h e s e  2300 h o g p i t a l s .  A schemat ic  p r e s e n t a t i o n  of S t a g e  I i s  

g iven  below: 

100 s u p e r s t r a t a  
w i t h  4906 h o s p i t a l s  \ 

4 

100 s t r a t a  (one from each supers t ra tum)  
w i t h  2300 h o s p i t a l s  . 

NEISS: S tage  11. Stage  11 c o n s i s t s  of sampling,  from t h e  2300 h o s p i t a l s  

determined by S tage  I ,  t h e  a c t u a l  i n d i v i d u a l  h o s p i t a l s  t o  be inc luded  i n  

the survey.  

A u a e f u l  method of i n c r e a s i n g  t h e  p r e c i s i o n  of i n j u r y  e s t i m a t e s  i s  t o  , 

e t r a t i f y  t h e  h o s p i t a l s  i n  t h e  sample frame i n t o  homogeneous-units c a l l e d  

s t r a t a ,  Then a t  l e a s t  two h o s p i t a l s  a r e  sampled from each s t r a t u m ,  For 

NEISS System A s t r a t i f i c a t i o n  was done on a geograph ica l  and h o s p i t a l -  

s i z e  b a s i s .  This  p rocess  y i e l d e d  39 s t r a t a  i n t e r Q a l l y  homogeneous w i t h  

regard  t o  geograph ica l  l o c a t i o n  and h o s p i t a l  s i z e .  

The geograph ica l  p o r t i o n  of t h e  s t r a t i f i c a t i o n  was done by combining t h e  

100 s t r a t a  determined by S tage  I i n t o  1 3  Blocks of approximately  e q u a l  - 
human popula t ion .  The Blocks a r e  r e l a t i v e l y  homogeneous geograph ica l ly .  

Each Block i s  completely con ta ined  i n  one of t h e  f o u r  r e g i o n s  o f  t h e  U.S. 

(Northeast ,  North C e n t r a l ,  South,  o r  West). 
' ' 

The s t r a t i f i c a t i o n  by h o s p i t a l - s i z e  was done by us ing  t h e  number of emer- 

gency room v i s i t s  (ERV's) i n  1968 a c r o s s  h o s p i t a l s .  To t h i s  end,  t h e  

1 2 0  



2. THE SAMPLING PLAN 

The NEISS System A sampling frame consists of those hospitals in the U.S. 

which had emergency units in 1968, as determined by the American Hospital 

Association at that time. Long-term hospitals and federal penal hospitals 

are excluded from the frame, After these exclusions, there remain 4906 

hospitals with emergency units, and it is from these 4906 that the sample 

o'f hospitals is to be drawn. 

The sampling occurs in 2 stages. Stage I consists of selecting one stra- 

tum from each of the 100 superstrata. This yields 100 strata, and Stage I1 

consists of sampling from within these 100 strata the actual individual 

hospitals to be included in the survey. 

NEISS: Stage I. For each of the 100 superstrata, the stratum chosen to 

represevt it by Stsze I is sc:xixd at random on a population proportional 

a basis. The probability of selecting a particular stratum within a super- 

stratum is equal to 

human population* of the particular stratum. 
human population* of the superstratum 

For example, if a superstratum consists of 3 strata whose populations are 

1000, 2000, and 3000, then the probabilities that the first, second, or 

third of these would be selected to represent the superstratum would be 

116, 216, and 316, respectively. 

* Human population is based on the 1960 U.S. Census 



The number of ERV's for each cf the 2300 hospitals during 1968 was determined 

from existing records. When these were not reported the number of ERV1s 

was estimated according to defined rules. Then the hospitals within each 

of the 13 Blocks were ranked by their determined number of 1968 ERVts. 

Next each Block was decomposed into Subblocks 1, 2, and 3 as follows: 

For each Block, Subblock 1 for that Block was defined as the initial 

group of hospitals on the rank ordered listing accounting for 50% of the 

total number of ERV1s within the Block, The group of hospitals account- 

ing for the next 30% was denoted as Subblock 2. The group of smallest 

hospitals, accounting for the remaining. 20X, was called Subblock 3, This 

process yielded the 39~13 x 3 strata. 

As an example of Subblock determinations, suppose a Block had 10 hospi- 

tale within it, as determined by Stage I, arid the rank ordering of these 

hospitals by number of ERV's was as follows: 

Hospital H 
Hl '3 H4 H5 '6  H7 9 '10 Total 

Subblock 1 2 3 

Subblock 1 consists of the largest hospitals accounting for 25 ERV's (50% 

of 50), Subblock 2 accounts for 15 ERV's (30% of 50), and Subblock 3 

accounts for 10 (20% of 50). 

The actual distribution of the 2300 hospitals determined in Stage I, by 

Block and Subblock, is given below (Table 1). 



Distribution of the 2300 Hospitals determined i n  Stage I ,  

by Block and Subblock 

Subblock 
Block 1 2 3 Total 

Total 286 498 1516 2300 



The 39 cells i n  Table 1 a r e  t h e  f i n a l  , s t r a t a  used f o r  NEISS System A. 

A l l  es t ima te s  a r e  based on t h e s e  39 s t r a t a .  

' 

It remains t o  determine the  number of h o s p i t a l s  t o  be sampled w i t h i n  each 

s t ra tum, and t o  spec i fy  t h e  methods f i r  s e l e c t i n g  them. The sampling 

rates are, f o r  each block, about  18% f o r  Subblock 1, 7X f o r  Subblock 2, 
' 

and 2% f o r  Subblock 3. Subblocks wi th  l a r g e r  h o s p i t a l s  a r e  sampled a t  

g r e a t e r  r a t e s  because t h e  l a r g e r  h o s p i t a l s  have more v a r i a t i o n .  

The t o t a l  number of h o s p i t a l s  sampled is  119, and t h e i r  d i s t r i b u t i o n ,  by 

Block and Subblock, i s  given i n  Table  2. 

The 5 h o s p i t a l s  shown i n  Table 2 f o r  Subblock 1, Block 1, f o r  i n s t ance ,  

are randomly s e l e c t e d  without  replacement from t h e  28 h o s p i t a l s  f o r  t h e  

. same s t ra tum i n  Table 1. Roughly speaking,  t h e  p r o b a b i l i t i e s  of se lec-  

t i o n  a r e  popula t ion  p ropor t i ona l  on a 1968 ERV b a s i s .  



TABLE 2 

.Distribution of  the 119 Hospitals  sampled i n  Stage 11, 

by Block and Subblock 

Subblock 
Block 1 2 3 Total 

Total 51 35 . 33 119 



Data Required. Consider an a r b i t r a r y  c e l l  from the  39 c e l l s  i n  Table 2, 

and an a r b i t r a r y  h o s p i t a l ,  Hx, i n  t h a t  c e l l .  A genera l  expression w i l l  

be derived fo r  the p robab i l i t y ,  . P ( H , ) ,  t h a t  t h i s  h o s p i t a l  i s  included i n  

the sample of 119 hosp i t a l s .  Thfa genera l  expression may then be used, 

a t  l e a s t  i n  theory,  t o  c a l c u l a t e  such p r o b a b i l i t i e s  f o r  each of t he  119 

h o s p i t a l s  i n  t he  sample. To c a l c u l a t e  P(%) we r equ i r e :  

1) s= the  1960 human populat ion of t he  CPS Stratum conta in ing  H 
x ' 

2) S=the 1960 human populat ion of the  CPS superstratum conta in ing  Hx. 

3) m-the number of h o s p i t a l s  (Table 1)  i n  t h e  c e l l  conta in ing  s. 
4) &the  number of h o s p i t a l s  sampled (Table 2) i n  t h e  c e l l  

containing H , 
X 

5) A rank ordering of the m h o s p i t a l s  hy number' of ERVtz: 

Hospital :  

No. of E R V t s :  

Items 30, 40 and 50 a r e  common t o  every h o s p i t a l  i n  t he  same c e l l  of 

Table 2, bu t  items 1 )  and 2) a r e  not  neces sa r i l y  s'o. 

P robab i l i t y  Formulas. With the  above no ta t ion ,  r h o s p i t a l s  a r e  randomly 

se l ec t ed ,  without replacement, from the  m h o s p i t a l s  i n  t h e  c e l l ,  t he se  

m h o s p i t a l s  being determined by Stage I. The p r o b a b i l i t y  t h a t  Hx is 

se l ec t ed  is the  product of a )  t he  e r o b a b i l i t y  t h a t  t h e  CPS stratum con- 

t a i n i n g  Hx ' is se l ec t ed  i n  Stage I ,  and b) t h e  p r o b a b i l i t y  t h a t  % is  

r e l ec t ed  a s  one of t he  r h o s p i t a l s  i n  Stage 11, given t h a t  t h e  CPS s t ra tum 

containing % was s e l e c t e d  i n  Stage I, 



The p r o b a b i l i t y  i n  a )  i s  simply s/S. For b ) ,  Hx can be s e l e c t e d  f i r s t ,  

second, . . . , o r  l a s t .  Let p  be t h e  p r o b a b i l i t y  t h a t  H is  s c l e c t e d  
1 X 

f i r s t ,  p2 t h e  p r o b a b i l i t y  H i s  s e l e c t e d  second, e t c ,  t o  P being x r 

t h e  p r o b a b i l i t y  Hx i s  s e l e c t e d  l a s t .  The p r o b a b i l i t y  f o r  b) i s  then 

p1+p2+. . . t P r  , and thus  

- + (p1+p2+. *+Pr) 

Let n=nl+n2 . . .% be t h e  t o t a l  number o i  ERV's f o r  t h e  m h o s p i t a l s  

i n  t he  c e l l .  Then t h e  p r o b a b i l i t y  t h a t  Y, is  chosen f i r s t  i s  p a i n .  
1 x 

The p r o b a b i l i t y  t h a t  % is  chosen second is  
* 

P = z ~ ( n  d i f f e r e n t  h o s p i t a l  f i r s t )  P(H second, given t h e  f i r s t  
X 

h o s p i t a l ) ,  

where t h e  * i n d i c a t e s  t h e  summation i s  t o  be  done over a l l  h o s p i t a l s  

except K,, s i n c e  H is  t o  be chosen second and samuling is  done without  
X 

replacement.  Thus 

t h e  summation being over t h e  (m-1) i t s  d i f f e r e n t  from x. This  l a s t  

equat ion may be r e w r i t t e n  a s  

S imi l a r ly ,  t h e  p r o b a b i l i t y  t h a t  Ho is chosen t h i r d  is 

thC stinmation being over a l l  i and j -(from 1 t o  m) f o r  which i#x, j{~, 

and #j, Thus t h e r e  a r e  (m-1) (m-2) terms t o  be summed, no two of t h e  

i n d i c e s  i, j ,x being equal  i n  any term. 

According t o  Table 2  r is  a t  most 6, so  only p P2, w e 9 ,  P r e q u i r e  
6 

, mathematical expression.  These formulas a r e :  



each summation being over all possible permutations of the indices. 

Thus p has 1 term, p has m-1 
1 2 ' P3 has m l m - 2  p4 has (m-1) (m-2) 

(m-3), p5 has (m-1) (m-2) (m-3) (m-4) , and p6 has (m-1) (m-2) (m-3) (m-4) (m-5) 

terms. Equations (2) through (6) above hold for every cell of Table 2 ,  

regardless of what r is. For any part5cular cell of Table 2 though, 

where r hospitals are sampled, only pl through pr need be calculated, 

as per equation (0). 



Example. Suppose for  simplicity that there are m=4 hospitals  i n  a cer- 

tain c e l l ,  and r-3 of them are to be  sampled, Suppose the data for the 

4 hospitals  are a s  follows: 

Hospital 

. , 

We shal l  find the probability, P that $ i s  i n  the sample when x.4: 

I 
f,' +: w lo 



Conputer Calcu ld t ions .  The number of terms summed i n  t h e  c a l c u l a t i o n  of 

pr, f o r  a h o s p i t a l  Hx i n  a c e l l  o f  Table 1 wi th  m h o s p i t a l s ,  is (m-l)(m-2) 

, . , , ( m - 1  . This  i s  t h e  number of permutat ions of m-1 t h i n g s  taken  r-1 

a t  a time, and i s  approximately m t o  t he  power r-1. This  number can be 

reduced by a f a c t o r  o f  (r-I)@-2). . .3 .2 .1  by expressing formulas (1) 

through (6) a s  summations over combinations r a t h e r  than permutat ions.  The 

I 
app rop r i a t e  formulas,  (I.') through (6  ) a r e  given below, and t h e i r  d e r i -  

va t i ons  appear i n  t he  appendix. A computer program was w r i t t e n  t o  calcu-  

l a t e  pl through pr and t h i s ,  toge ther  wi th  a documentation f o r  i t ,  a l s o  

appears  i n  t h e  appendix, The computer program was checked on a hypothet- 

' i c a l  c e l l  of Table 2 where ms20, r=6 ,  and t h e  numbers of ERV;s f o r  t h e  20 

h o e p i t a l s  were i n  t h e  r a t i o s  

A second check was done wi th  m=20 and r=6  a l s o ,  but wi th  t h e  h o s p i t a l  

ERV's now i n  t h e  r a t i o s  

. The program was w r i t t e n  i n  Fo r t r an  I V  and r an  on a Sigma Five  d i g i t a l  com- 

puter .  T o t a l  computation time f o r  t h e  two checks was s l i g h t l y  under one 

minute, o r  s l i g h t l y  under h a l f  a minute f o r  each. 

  he b igges t  computational problems w i l l  occur i n  Block 2,  Subblock 1 where 

m is about 40 and r i s  6 ,  and in  Block 12,  Subblock 3 were m is about  200 

5 
, and r is 4. The f i r s t  of t he se  r e q u i r e s  about  405, o r  2 times a s  many 

terms a s  t h e  check run. S ince  25=32 t h e  p r o b a b i l i t i e s  f o r  t h i s  c e l l  can 

be ca l cu l a t ed  i n  about 15  minutes on a computer comparable t o  a Sigma Five. 

The aecond r e q u i r e s  about zoo3, o r  about twice a s  many terms a s  t h e  check 

run,  and should only taka about one minute. A l l  r equ i r ed  p r o b a b i l i t i e s  

can be ca l cu l a t ed  i n  a n  hour o r  two. 

1 3 0  



The combinatorial formulae for p through p are: 
1 6 

9, - n,/n 

where 

and 

the sum being over all (mil) combinations- of indides i . . .,i taken from 
1' k 

the first m integers but excluding x.' 



Notnt ion.  Let :;omc c l ~ ~ l r a c t c r i s t i c  of i n t e r e s t ,  C ,  bc  givcn.  For --- 

example, C might be 

C = a male between 40 and 50 y e a r s  of age  
going t o  a  h o s p i t a l  emergency u n i t  t o  
o b t a i n  t r ea tment  f o r  an a c c i d e n t a l  
i n j u r y  c i s s o ~ i ~ i i e d  w i ~ ! i  a power lawn mower. 

I t  is assumed t h a t  each ERV inc luded  i n  t h e  sample can be  c l a s s i f i e d  as 

e i t h e r  having,  o r  n o t  il.!ving, tile c t a r a c t e r i s t i c  C ,  Le t  

Y t o t a l  number of ERV's i n  t h e  U . S .  over  
a one year  pe r iod  which have t h e  char-  
a c t e r i s t i c  C .  

Y is  t h e  .quan t i ty  t o  be e s t i m a t e d .  Let 

h=1,.  . . , 13  deno te  Block s u b s c r i p t  (Table  1 )  ; 

i = 1 , 2 , 3 ,  deno te  Subblock s u b s c r i p t  (Table  1 )  ; 

j l  r ' d e n o t e  sampled h o s p i t a l  w i t h i n  t h e  h i  
( h i ) t h  c e l l  o,£ Tab le  1, where 

'hi = number of h o s p i t a l s  sampled i n  t h e  ( h i ) t h  c e l l  
(Table  2)  ; 

I , 

nhij=number of ERV;s w i t h i n  t h e  j f h  h o s p i t a l  of 
t h e  ( h i ) t h  c e l l  f o r  t h e  one y e a r  p e r i o d  i n  
q u e s t i o n ;  

W h i j  = r e c i p r o c a l  of t h e  p r o b a b i l i t y ,  (p l t . .  .+pr h i  ) /S ,  

t h a t  t h e  j th  h o s p i t a l  of t h e  ( h i ) t h  c e l l  w i l l  
b e ,  8incl.uded i n  t h e  sample; 

(Ihij 
= r e c i p r o c a l  ( l / p l )  of t h e  p r o b a b i l i t y ,  pl, t h a t  

t h i s  h o s p i t a l  was s e l e c t e d  f i r s t  f o r  t h e  ( h i ) t h  
c e l l  i n  S t a g e  11. 

, F i n a l l y ,  l e t  

, i f  t h e  kth ERV f o r  t h e  j th 
v h o s p i t a l  of t h e  ( h i )  t l l  c e l l  h a s  



Tllc Estimator E ( ~ L I ; I ~  ions, 'rllr: 11unlber of E R V ' s  hnvix~g tile c h a r a c t i r i s t i c  

C For the j hosp i t a l  of the ( h i )  "' c e l l  is 
A O A *  * .  

'hii Kt I Y h i j r ;  1 

and the estimated number of ERV's with C f o r  the  ( h i ) t h  c e l l  i ~ .  a  weighted 

sum of t hese  across  the rhi hosp i t a l s  sampled i n  the  c e l l ,  t he  weights . 

being the r ec ip roca l s ,  w L J 2 :  

t - 
Fina l ly ,  the e s t i x a t e  Y of  Y i s  the  sum of the  

Combining the  l a s t  two equat ions,  t he  es t imate  

h 
Yhi over 

A *  
Y of the  

a l l  c e l l s :  

t o t a l  number of 

ERV1s i n  t he  U.S, over a  one year period which have the  c h a r a c t e r i s t i c  C 
8 .  

is given by 
/s 3 v '  A 

? f : I  Z ( s t ,  2 J:/ 'hij Yki j  , '  

A 
This is the  equation f o r  a c t u a l  ca l cu la t ion  of Y. . I t  i s  ca l cu la t ed  from 

2 s e t s  of 119 numbers each. The f i r s t  s e t ,  w c o n s i s t s  of the  r,ecip- 
h i j  '8 

r o ca l s  of the  p r o b a b i l i t i e s  of s e l e c t i o n  f o r  t h e  hosp i t a l s .  The second 

A 
s e t ,  Y 

h i j '  
cons i s t s  of the t o t a l  counts of E R V ' s  having the  c h a r a c t e r i s t i c  

C ,  by h o s p i t a l .  

Variance Estimation. Sampling of hosp i t a l s  wi th in  a given c e l l  is  inde- 

Is 
pendent of sampling wi th in  o ther  c e l l s ,  so the  var iance  of Y i s  the sum 

A A 
of t he  variances of  t he  Yhi a c ros s  a l l  39 c e l l s .  The var iance  of Yhi 

depends only on between h o s p i t a l  v a r i a t i o n  wi th in  ;he (h i ) th  c e l l .  There 

. - is  no within-hospi tal  v a r i a t i o n  because sampling i s  complete wi th in  

hosp i t a l s .  



A 
The v a r i a t i o n  i n  the s c t  q Y may be expected t o  be less  than the 

l i i j  h i j  
A 

va r i a t ion  in the  se t  i i l i j ,  s i l ~ c e  i f  h i s to ry  repcats  i t s c l i  arid thc nunibcr 

of EKV1s w i t h  C i:.; ~ r o p o r t i o i ~ ; l l  to the t o t a l  1968 ERV1s f o r  each hosl. i t a l ,  

f i  
the set c w i l l  have zero variance.  Thus 

A 

Now l e t  (vlIi!* be defined by 

Mh 1 )  
(9) 

( v h i ) "  r, 
" ?? i s  estimated by The variance o q h i j  

h i j  y .  
A I A 2  
~4;;): r n [ f l ( f h ; i  J Z  1 Y ~ i j )  i 

Then, f o r  example, 95% confidence limits f o r  Y a r e  given 

? 136 i x  (11) 

The variance est imate i s  based on 3 s e t s  of numbers: 

2 39 of the  , (Vhi) , 
h 

I 119 Of the qhij Yhij ' .  I 

39 of t he  rhi. 

2 The (Vhi) a r e  constant  whatever t he  c h a r a c t e r i s t i c  C - only the  Phil change 

when C changes. - .- - - 

h 
Regional es t imates ,  9 and var  ( Y ) ,  can be obtained from equations (8) 

and (10) by summing o n l y  over the  Blocks h contained i n  the  region,  



Derivation of jGqu,i~ i o n s  (1') till-ough ( 6 ' ) .  For what Follows l e t  

EJi. n-n; , ~4'; n - n i - n j  , ctc.,  

"li' "tn; b ; j & ~  + ~ j  + h g ,  CIC,, 

and l e t  
a. a 

11; I I ;  ad , e t c q l  (A 2,' 
$&; N; Nt'j ~ ; j e  

where t h e  sums a r e  t l n d l c e s  exc lud ing  x. 

Then from e q u a t i o n s  (il), and (1) t :~rougb  (6), yinx/n i n d  

6 8  

Next d e f i n e  
4 

74- & * n; 
' 8  ' 5  N i j  1 Sg 

- , eft, (4 9 
f l l i *  

Where t h e  sums h e r e  a r e  a l s o  over  a l l  pe rmuta t ions  of t h e ' i n d i c e s  

exc lud ing  x. F i n a l l y ,  d e f i n e  

a s  denoted by t h e  c i r c l e s  above t h e  summation s i g n s .  Denote by ~6 t h e  

number of permutat ionc of  a  t h i n g s  taken b  a t  a t ime: 

PS" - - . ! / ( & - A ) !  . 
The d e r i v a t i o n  of ( 1 ' )  - ( 6 ' )  c o n s i s t s  of showing t h a t  

m-f  
/ 7 S3 - P 5 ,  



and sliowing tlla t 

S - (K-2) ! Ck7 K - 2 ,  . . . , 6 .  
k- (A7 1 

Substituting (A&) in vquaeions (A6) , multiplying each side of the 

resulting equations by p / n ,  and using (A)) yields tlic desired equations 

* .  
(1') through (6' 1. 

The derivation of equations (A6) will be limited to showing that 

T =S -pm-2 S2. The oi!l.rs are derived similarly. Tllus, using the f a c t  
3 3  1 

# 

J) 

t Sam(*.g)  f $ - ( m - z ) s 3  r s8 h o t  
L - P, s, . 

To show ( ~ 7 )  with K.4, for example, note that by symmetry 
dr 

t l l '  k Ire 
q ;  Sl - = - a 2 L  

' I# IJ;;Y j(iL Nijy . i j y  so that 
4 , 

3Sa *.z - 4i;g 
J 

I .  

*, N;j* 
and the &m is over all permutations of i, j ,k excluding x. But for 

fixed i,j ,k the quantity nijk/Nijk is invariant under the 3 permutations of 

i,j,k. Hence 

* 
H ; ; u  , n i j r  35,. Z - = 3 ,  - C 

ijr N i ~ u  i j l ~  NGIC - 3! C*, 

so that S =(4-2)!C4. The general case is similarly show. This 
4 

completes the derivation of equations (1') through (6'). 



APPENDIX B 

VARIANCE ESTIMATES 

Let 9 denote the  estimate of the na t ional  yearly t o t a l  

of bicycle-associated i n j u r i e s .  Because of the  s t r a t i f i -  

ca t ion  the estimate of variance of 9 i s  given by 

where 

', i i s  the  estimate from the ( h i )  th 'stratum. That i s ,  

'hi 

'h i = j=1 1 w h i j  G h i j t  

where . , rhi i s  the- numb_er of hosp i t a l s  sampled i n  the  ( h i )  t h  
h 

stratum and Y h i j  i s  the  number of bicycle-associated i n j u r i e s  

observed i n  the jth hospi ta l  i n  the  ( h i )  th, stratum. 

Then the estimated variance of ?hi i s  given by 

This may, of course, be written as 



" h i  I 

s i n c e  t h e  qhij  c a n c e l  o u t .  There seems t o  be no advantage  

t o  t h e  i n t r o d u c t i o n  of  t h e  qhi j ,  however. 

The e s t i m a t e  of t h e  v a r i a n c e  w i t h i n  each s t r a t u m  may be 

found simply by t a k i n g  t h e  observed number of  i n j u r i e s  (of  

' ' a  p a r t i c u l a r  type  - e . g , ,  b i c y c l e - a s s o c i a t e d )  i n  each 

h o s p i t a l ,  m u l t i p l y i n g  by t h e  h o s p i t a l  weight ,  and t h e n  c a l -  

c u l a t i n g  t h e  u s u a l  sample v a r i a n c e  among ' t h e  r e s u l t i n g  rhi 

purnbers i n  each s t r a tum.  Aside from a number of  obvious 

typograph ica l  e r r o r s  i n  t h e  o r i g i n a l  v a r i a n c e  e q u a t i o n s  

(reproduced i n  Appendix A ) ,  t h e r e  i s  a b a s i c  e r r o r  i n  t h e  

sugges ted  coppu ta t ions .  - - The e s t i m a t e d  v a r i a n c e  of ?hi i s  

found by c a l c u l a t i n g  a sample v a r i a n c e  among t h e  nunbers  

• r i n  each s t r a t u m ,  n o t  a s  

The l a t t e r  form would be  a p p r o p r i a t e  i f  t h e r e  were a l s o  a 

w i t h i n - h o s p i t a l  component s o  t h a t  t h e  thij would themselves  

be s u b j e c t  t o  sampling v a r i a t i o n .  However, s i n c e  a census  

.of emergency room v i s i t s  for in-scope p roduc t s  i s  o b t a i n e d  

f o r  each h o s p i t a l ,  t h i s  term i s  n o t  p r e s e n t .  















ORIGINAL NEISS HOSPITALS 

Block- Hospital Number Index Scquence 
Subblock Number Sampled Number Plumber Hospital Name 

9- 1 (2) 
1-01-13-024 1 370 Fort nenning, Columbus, Georgia 
1-01-12-004 3 375 Jackson Memorial, Miami, Florida 

9- 2 (2) 
1-01-13-017 1 380 Medical Center, Columbus, Georgia 
1-01-12-002 11 385 Hialeah, Florida 

(2) 
1-01-45-010 2 3 90 Tuomey, Sumter, South 'Carolina 
1-01-12-003 7 395 Parkway, North Miami, Florida 

1 400 Fort Campbell, Kentucky 
6 405 St. Joscph's Infirmary, Louisville, Ky. 

14 410 St. Mary's, Huntington, West Virginia 

Prob. of Prob. of 
Selection Selection Covhined 
1st Stage 2nd Stage Prob. 

3 415 University of Tennessee, Knoxville, Tenn. .26060794 -09309032 -02427869 
13 420 Fort Sanders, Knoxville, Tennessee .26080794 -06719384 -01752469 

37 425 Metropolitan General/Pineallas Park, Fla. .57871064 .02255684 -01305388 
68 430 Campbellton-Graceville, Florida .29731590 -01131428 ,00336391 
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ORIGINAL NEISS HOSPITALS 

Block- Hospital Number Index 
Subblock Number Sampled Number 

Scquerlcc 
Number Hospital  Name 

Prob. of Prob. of 
Se lec t ion  Se lcc t ion  
1st Stage 2nd Stage 

Santa Clara Mcdical, San Jose,  Cal i forn ia  -40839695 -27653953 
1larl)orvicw Medical, Sc.attle,  Washington 1.00000000 . lS32G809 
Univcrsity of  Orenon-North, Port land,  Ore,. .62892119 ,17695229 
Holy Family, Spokane, Washington ,20991132 -13826733 
McKay-Dee, Ogden, Utah .30216020 -12818635 

B i l l i n g s  Deaconess, Montana 
Simi Valley, Ca l i fo rn i a  
Parkview, Riverside,  Ca l i fo rn i a  

Swedish, S e a t t l e ,  Washington 1. OOOOOGOO .06805927 
Gcneral of Evere t t ,  Washington 1.00000000 .06758111 
Dispensary, Marine Corps, 29 Palms, Cal i f  4 .61832061 .04859038 

Corbined 
Frob. 








