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EXECUTIVE SUMMARY 

The number o f  i n j u r i e s  caused by f i r e s  annua l l y  i n  t he  Un i t ed  

States i s  q u i t e  uncer ta in .  The purpose o f  t h i s  1976-1977 s tudy was 

t o  eva lua te  e x i s t i n g  data sources r e l e v a n t  t o  t h i s  problem, develop 

and implement methods f o r  combining these e x i s t i n g  data, and recom- 

mend methods t o  improve t h e  data f o r  t h e  f u t u r e .  I n  t he  process of 

do ing t h i s ,  concensus est imates o f  f i r e  i n j u r i e s  i n  t he  U.S. were 

developed, toge ther  w i t h  some bounds on t h e  e r r o r s  assoc ia ted w i t h  

these est imates.  

E x i s t i n g  data sources were reviewed and eva luated for t h e i r  use 

i n  es t ima t i ng  t he  number o f  f i re -caused  i n j u r i e s  i n  t he  U.S. These 

data sources i nc l uded  n a t i o n a l  samples o f  h o s p i t a l  d ischarge records,  

n a t i o n a l  samples of h o s p i t a l  emergency room v i s i t s ,  death c e r t i f i -  

cates,  f i r e  department records,  burn r e g i s t r y  in fo rmat ion ,  and o t h e r  

spec ia l i zed  sources. Several aspects o f  t he  e x i s t i n g  data made them 

somewhat unsu i t ab l e  f o r  making p rec i se  n a t i o n a l  es t imates o f  t he  num- 

be r  o f  f i re-caused i n j u r i e s  i n  t h e  U.S. These d i f f i c u l t i e s  a re  

l i s  t e d  be1 ow: 

1 )  None o f  t he  n a t i o n a l  r ep resen ta t i ve  samples conta ined su f -  

f i c i e n t l y  d e t a i l e d  i n f o r m a t i o n  t o  i d e n t i f y  i n j u r i e s  as 

caused by f i r e s .  Rather, i n j u r i e s  were c l a s s i f i e d  by 

d iagnos is .  

2 )  The d i f f e r e n t  data sources used d i f f e r e n t  d e f i n i t i o n s  o f  

" i n j u r y . "  That i s ,  some sources repo r t ed  more minor i n -  

j u r i e s  than o thers .  

3)  The d i f f e r e n t  data sources were i n c o n s i s t e n t  i n  t h e i r  r e -  

p o r t i n g  o f  s e v e r i t y  o f  i n j u r y - - i f  any s e v e r i t y  was repor ted.  

For example, one source n i g h t  r e p o r t  t h a t  a  person was 



" taken t o  a  h o s p i t a l  ," w h i l e  another  r epo r t ed  t h a t  a  per -  

son was " h o s p i t a l  i zed "  , i . e. , admi t ted.  

4 )  Data sources which had s u f f i c i e n t  d e t a i l  t o  determine t h e  

n a t u r e  and e x t e n t  o f  t h e  i n j u r y  and whether o r  n o t  i t  was 

caused by f i r e  were a p p l i c a b l e  o n l y  t o  spec ia l  popu la t ions  

and would p resen t  a  b iased  es t imate  o f  t he  n a t i o n  as a  whole. 

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

e s t i m a t i o n  were used. A su r roga te  v a r i a b l e  f o r  " f i r e - caused "  i n j u r y  

was found among t he  diagnoses. Th is  was taken as t h e  d iagnos is  o f  

"burn" o r  "burn and anoxia."  Then t he  p r o p o r t i o n  o f  such diagnoses 

which were caused by f i r e s  was es t imated  f rom t h e  spec ia l  s t ud ies  

where these data were a v a i l a b l e .  Data sources which i d e n t i f i e d  a  s e t  

o f  f i re -caused  i n j u r i e s  and i nc l uded  t h e  na tu re  of i n j u r y  were used 

t o  es t imate  t he  p r o p o r t i o n  of f i re -caused  i n j u r i e s  which were n o t  

burns o r  anoxia.  F i n a l l y  these est imated c o r r e c t i o n  f a c t o r s  were 

a p p l i e d  t o  t he  n a t i o n a l  es t imates  of h o s p i t a l i z e d  burn  i n j u r i e s  t o  

o b t a i n  an es t imate  o f  t he  number of h o s p i t a l i z a t i o n s  f o r  f i r e - caused  

i n j u r i e s .  

To i l l u s t r a t e  t he  process, cons ider  the  a p p l i c a t i o n  t o  one 

p a r t i c u l a r  s e t  o f  data.  The Na t i ona l  Center f o r  Hea l th  S t a t i s t i c s  

uses a  n a t i o n a l  sample o f  h o s p i t a l s  t o  es t imate  t he  u t i l i z a t i o n  o f  

h o s p i t a l s .  One r e s u l t  o f  t h i s  s tudy was the  es t imate  t h a t  93,000 

h o s p i t a l  d ischarges ( i n  1972) had t he  p r imary  d iagnos is  of burns. The 

sampl ing e r r o r  assoc ia ted  w i t h  t h i s  f i g u r e  i s  about - + 5000 discharges. 

I n  a d d i t i o n ,  some discharges a l s o  had secondary diagnoses of  burns.  

The t o t a l  es t imated  p r imary  and secondary diagnoses was 117,000. 

However, t h i s  may i n c l u d e  some double-count ing i f  some persons had 

"burns" as bo th  t he  p r imary  and secondary d iagnos is .  ~ h e s e  da ta  can be 

compared t o  da ta  f r o m  a sample o f  emergency room v i s i t s .  Among p a t i e n t s  

t r e a t e d  f o r  burns i n  h o s p i t a l  emergency rooms, and then admi t ted,  

4476 of the  burns were caused by f i r e s  (as es t imated  from t h e  data on 

emergency room v i s i t s  from the  Nat iona l  E l e c t r o n i c  I n j u r y  Surve i  1  lance  

System). The combinat ion would r e s u i t  i n  an es t imate  o f  40,900 
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h o s p i t a l  d ischarges f o r  f i re -caused  burns,  Several da ta  sources i n -  

d i c a t e d  t h a t  about 85% o f  f i r e - i n j u r i e s  were burns,  Thsu, app l y i ng  

a  c o r r e c t i o n  f o r  t h e  f a c t  t h a t  n o t  a l l  f i r e - i n j u r i e s  a r e  burns,  an 

es t imate  o f  48,100 f i re-caused h o s p i t a l  d ischarges i s  ob ta ined  (48,100 = 

40,900 i 0,85).  Wi th  t h e  est imated e r r o r s  i n  t h e  percentages i n c o r -  

porated, an e r r o r  o f  - + 5500 h o s p i t a l  d ischarges would be assoc ia ted  

w i t h  t h i s  f i n a l  es t imate .  

Combining t he  a v a i l a b l e  data, a  concensus es t imate  o f  t h e  annual 

number of f a t a l i t i e s  caused by f i r e s  i n  t h e  U.S. i s  7300 deaths. 

Th is  i s  s u b j e c t  t o  an es t imated  sampling e r r o r  o f  about 100 deaths. 

The number o f  h o s p i t a l  d ischarges (exc l ud ing  deaths) f rom f i  re-caused 

i n j u r i e s  i s  est imated t o  be 52,400, w i t h  an assoc ia ted e r r o r  es t imate  

o f  - + 5000. The number o f  f i re-caused i n j u r i e s  n o t  r e q u i r i n g  i n - p a t i e n t  

h o s p i t a l i z a t i o n  i s  much l e s s  c e r t a i n .  The data sources which conta ined 

i n f o r m a t i o n  on non-hospi t a l  i z e d  f i re-caused i n j u r i e s  were q u i t e  incon- 

s i s t e n t .  A range o f  f rom 225,000 t o  400,000 seems t h e  most reasonable 

es t imate .  However, i f  very  minor i n j u r i e s  were t o  be inc luded ,  t he  

upper l i m i t  m igh t  be low by a t  l e a s t  a  f a c t o r  of two, 

The number o f  h o s p i t a l i z a t i o n s  caused by f i r e s  as es t imated  above 

was p r i m a r i l y  der i ved  from h o s p i t a l  d ischarge s tud ies .  The data cur -  

r e n t l y  be ing  c o l l e c t e d  by  f i r e  departments i n  some s t a t e s  do no t  i n -  

d i c a t e  h o s p i t a l i z a t i o n ,  b u t  r a t h e r  " taken t o  h o s p i t a l " .  Presumably 

some o f  the  persons taken t o  a  h o s p i t a l  a re  t r e a t e d  and re leased,  so 

t h e  number taken t o  t he  h o s p i t a l  should be g rea te r  than t he  number of 

h o s p i t a l i z a t i o n s .  However, e x t r a ~ o l a t i n g  t he  da ta  from fdichigan, one 

ob ta i ns  an es t imate  o f  o n l y  30,300 persons taken t o  a  h o s p i t a l  f o r  f i r e -  

caused i n j u r i e s .  Th is  i s  cons iderab ly  lower  than t h e  es t imate  a r r i v e d  

a t  from o t h e r  sources. 

Several exp lana t ion  a re  poss ib le .  The c o r r e c t i o n  f a c t o r s  used 

w i t h  h o s p i t a l  d ischarge data may be wrong. The e x t r a p o l a t i o n  from 

the  l i m i t e d  f i r e  departments data may be i n  e r r o r .  Or the  est imates 

f rom f i r e  department data may be b iased by non - i nc l us i on  o f  some i n -  

j u r i e s .  Probably some combinat ion o f  a l l  t h ree  occurred.  However, 

i t  seems 1 i k e l y  t h a t  f i r e  d e p a r t ~ e n t  data underest imate t he  number 

1 
'See T a b l e  1 -2 .  



of f i r e  injur ies .  They can only include injuries from f i r e s  to  which 

they are called. Thus, an injury from clothing ignition from a stove 

or fireplace might result  in a very severe injury, b u t  n o t  in a f i r e  
department ca l l .  Even a t  f i r e s  where the f i r e  department i s  present, 

the i r  immediate task i s  rescue of persons and extinguishing the f i r e .  
I t  i s  easily possible that  they might not note a l l  injuries.  

Several steps could be taken t o  improve the data and the e s t i -  
mates of f i r e  injuries in the U.S. 

1 ) An injury severity scale or c lassif icat ion system appropriate 
to  f i r e  injuries needs t o  be developed and used. This would 

define "injury" . . and enable meaningful estjmates of injuries 
oy class to be made. 

2 )  The cause of the injury should be added t o  existing studies 

of hospital discharges for accidental injuries.  This would 
make i t  possible to  identify fire-caused injur ies .  I t  would 

also be helpful i f  an injury scale could be incorporated. 

3) The injury data collected by f i r e  departments should be made 

compatible with other injury data. I t  could aiso use more 
detai 1 , and needs a t  leas t  an injury scale compatible with 
injury records f r o m  other sources. 

One conclusion resulting from the study i s  that the injury infor- 
mation t o  be obtained from the National Fire Incident Reporting 
System (NFIRs) will need t o  be supplemented by other injury data 
sources t o  provide a check on i t s  validity and to provide for coverage 
for a l l  f i r e  injuries.  Unless interest  i s  to be restr ic ted t o  injuries 
which occur in f i r e s  to which f i r e  departments are summoned, even i f  
a l l  s ta tes  were ful ly  participating in the NFIRS, the injury data 

from the NFIRS would be incomplete. A second conclusion i s  that  an 
injury severity scale for fire-caused injuries needs t o  be developed 
and applied so that the number of injuries can be estimated by 

severity. 7lithout such severity information, there i s  a risk that the 
consequences of  a few carefully studied severe injuries will be extra- 
polated t o  a large number of more minor injuries.  Finally, there i s  
some need t o  define the term fire-caused. 



Cur ren t  da ta  sources have been found inadequate t o  a c c u r a t e l y  

es t imate  t h e  number o f  f i r e - caused  i n j u r i e s  annua l l y  i n  t he  U.S.  

Several  improvements t o  e x i s t i n g  da ta  sources as we1 1 as developnent 

o f  new ones a re  suggested t o  p rov i de  meaningful es t imates o f  the  i n -  

j u r i e s  caused by f i r e s  i n  the  U.S. E x i s t i n g  data suggest t h a t  about 

7,300 (+  - 100) persons a re  k i l l e d  as a  r e s u l t  o f  f i r e s  annua l l y  i n  t h e  

U.S . ,  about 52,400 (+  - 5000) persons a re  h o s p i t a l i z e d  f o r  f i r e  i n j u r i e s ,  

and from 225,000 t o  400,000 o t h e r  persons a re  i n j u r e d  by f i r e s  b u t  a re  

n o t  h o s p i t a l  i zed .  

The s imp les t  and most c o s t - e f f e c t i v e  a c t i o n  which cou ld  be taken 

t o  improve t he  i n f o r m a t i o n  a v a i l a b l e  about f i ~ e - c a u s e d  in ju ; * ies  i n  :?e 

Un i t ed  S ta tes  would be t o  i n c l u d e  two a d d i t i o n a l  data i tems on t h e  hos- 

p i  t a l  r eco rd  s tudy conducted by t h e  Nat iona l  Center f o r  Hea l t h  S t a t i s t i c s .  

For  h o s p i t a l  d ischarges which r e s u l t e d  f rom i n j u r i e s ,  t he  cause o f  t h e  

i n j u r y - - e .  g. , f i r e ,  c a r  acc iden t ,  home acc iden t - -shou ld  be recorded. The 

second da ta  element would be "Acc iden ta l  i n j u r y  r epo r t ed  t o  ( po l  i c e ,  

f i r e  department, e t c . ) "  w i t h  a  d e f i n i t e  code f o r  n o t  repor ted .  Th i s  would 

make i t  p o s s i b l e  t o  o b t a i n  good i n f o r m a t i o n  about f i r e - caused  i n j u r i e s  

r e q u i r i n g  i n - p a t i e n t  h o s p i t a l i z a t i o n  and a l s o  t o  es t imate  t h e  completeness 

of such i n j u r y  da ta  as r epo r t ed  f rom f i r e  departments. A s i d e  b e n e f i t  

would be t h a t  such da ta  would a l s o  be use fu l  t o  acc i den t  i n v e s t i g a t o r s ,  

o r  persons concerned w i t h  p roduc t  o r  home s a f e t y ,  





1. INTRODUCTION 

Es t ima t i ng  t h e  number o f  i n j u r i e s  caused by f i r e s  i n  t h e  U n i t e d  

S ta tes  i s  d i f f i c u l t .  No data sources t a b u l a t e  t h e  number o f  i n j u r i e s  

by  t he  t ype  o f  acc iden t  and cover  a l l  l e v e l s  o f  i n j u r y  f rom minor  t o  

f a t a l .  Most c u r r e n t  da ta  sources t a b u l a t e  i n j u r y  data by t h e  d iagnos is  

o r  t ype  o f  i n j u r y  r a t h e r  than t h e  na tu re  o f  t h e  acc iden t  caus ing t h e  

i n j u r y .  Fur ther ,  no one data source addresses a l l  l e v e l s  o f  i n j u r y .  

Thus, f o r  d i f f e r e n t  s e v e r i t i e s  o f  i n j u r y ,  and d i f f e r e n t  t rea tment  

m o d a l i t i e s ,  one i s  faced w i t h  data se ts  which a re  o n l y  p a r t i a l l y  

compat ib le,  which sometimes over1 ap and sometimes 1  eave gaps, and 

which a re  s u b j e c t  t o  d i f f e r e n t  types o f  sampl ing and b i a s  e r r o r s .  

Th is  r e p o r t  eva lua tes  a  number o f  da ta  sources f o r  t h e i r  use- 

f u l ness  i n  fo rm ing  est imates o f  t h e  number o f  f i r e  i n j u r i e s  i n  t h e  

U.S. i n  1975. I t  combines es t imates  f rom t h e  most r e l i a b l e  da ta  sources 

i n t o  a  concensus and p rov ides  an e v a l u a t i o n  o f  t he  e r r o r s  o f  the  r e -  

su l  t a n t  es t imate .  

Comparison o f  p r e l  im ina ry  data f rom s t a t e  f i r e  i n c i d e n t  r e p o r t -  

i n g  systems i n d i c a t e s  t h a t  these c o n s i s t e n t l y  under - repor t  t he  num- 

b e r  of f i r e  i n j u r i e s  o f  a l l  s e v e r i t i e s ,  b u t  p a r t i c u l a r l y  t he  minor  

i n j u r i e s .  Even the  f i r e  i n j u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n  a re  

s e r i o u s l y  under-reported. Improvement o f  t h e  da ta  c o l  1  e c t i o n  system 

cou ld  improve t he  r e p o r t i n g  of f i r e  i n j u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n  f rom 

f i r e  departments, b u t  t h e r e  w i l l  be a  con t inued  b i a s  toward t h e  low s i d e  

caused by the  f a c t  t h a t  many f i r e  i n j u r i e s  occur  f rom a  smal l  o r  

con ta ined  f i r e  f o r  which t he  f i r e  department i s  n o t  c a l l e d .  It 

seems u n l i k e l y  t h a t  complete r e p o r t i n g  o f  t h e  minor  i n j u r i e s  even 

f rom i n c i d e n t s  f o r  which t he  f i r e  department i s  summoned can be 

ob ta ined  a t  a  reasonable expend i tu re  of e f f o r t  f r om  t h e  f i r e  depar t -  

ments. 



Many data  sources were eva lua ted  and used i n  t h i s  r e p o r t .  Tab le  

1-1 p rov ides  a  g l o s s a r y  o f  t h e  o r g a n i z a t i o n s  and/or  d a t a  source names, 

which a r e  r e f e r r e d  t o  i n  t h e  t e x t  by  a b b r e v i a t i o n s .  Tab le  1-2 sum- 

mar izes  t h e  m a j o r  data  sources used i n  forming n a t i o n a l  e s t i m a t e s  o f  

t h e  number of  d i f f e r e n t  t ypes  o f  f i r e  i n j u r i e s  i n  t h e  U.S. i n  1975. 

The t a b l e  i s  annota ted so t h a t  some o f  t h e  p a r t i c u l a r  f e a t u r e s  o f  

methods used w i t h  each da ta  source can be determined.  

A b r i e f  summary of methods used may be h e l p f u l .  S t r a i g h t  popu- 

l a t i o n  expansion was used w i t h  t h e  (MFIRSPdata.  T h i s  appears t o  work 

we1 1 f o r  t h e  number o f  deaths. However, i t  does n o t  work so we1 1  f o r  

t h e  number o f  h o s p i t a l i z e d  i n j u r i e s  i n  t h e  sense t h a t  t h e  e s t i m a t e  so 

d e r i v e d  does n o t  agree w e l l  w i t h  t h e  es t ima tes  d e r i l e d  f rom CPHA, NCHS, 

o r  NEISS data.  T h i s  may i n d i c a t e  t h a t  i n j u r i e s  which r e q u i r e  h o s p i t a l -  

i z a t i o n  a r e  under - repo r ted  i n  t h e  f i r e  department records ,  o r  t h a t  many 

o f  these i n j u r i e s  r e s u l t  from f i r e s  w i t h  no f i r e  department c a l l .  

The f o l l o w i n g  procedure was used t o : e s t i m a t e  t h e  number o f  f i r e  i n -  

J u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n  f r o m  t h e  h o s p i t a l  d i scha rge  r e c o r d s .  

F i r s t  t h e  percentage of  persons h o s p i t a l i z e d  f o r  t r e a t m e n t  o f  burns  who 

were i n j u r e d  i n  a  f i r e  was es t ima ted ,  Severa l  da ta  s e t s  p r o v i d e d  es t ima tes  

o f  t h i s  percentage,  These i n d i v i d u a l  es t ima tes  were combined u s i n g  a  

we ighted average.  The we igh ts  were somewhat s u b j e c t i v e l y  determined.  The 

d e t e r m i n a t i o ~  o f  t h e  we igh ts  i n c l u d e s  some o b j e c t i v e  c r i t e r i a  such as t h e  

number o f  cases on which  t h e  e s t i m a t e  was based, b u t  a l s o  some r a t h e r  sub- 

j e c t i v e  e v a l u a t i o n s  o f  t h e  sampl ing  methods, t h e  p o p u l a t i o n s  sampled, t h e  

suspected b i a s  f rom incomp le te  da ta ,  and o t h e r  f a c t o r s .  T h i s  r e s u l t e d  i n  

t h e  e s t i m a t e  t h a t  5 5 2  o f  h o s p i t a l i z e d  burns  were t h e  r e s u l t  o f  f i r e s .  The 

s tandard  e r r o r  e s t i m a t e d  f o r  t h i s  percentage i s  6.8%.  Other  w e i g h t i n g s  o f  

t h e  es t ima tes  d i d  n o t  v a r y  t h i s  much. They r e s u l t e d  i n  va lues  r a n g i n g  f rom 

50% t o  61%, even when v e r y  u n r e l i a b l e  es t ima tes  (some as l ow  as 13%)  were 

i n c l  uded. 

* 
See Tab le  1-1. 



Not a l i  i n j u r i e s  f rom f i r e s  a r e  burns.  To a d j u s t  f o r  t h i s  f a c t ,  t h e  

percentage o f  non-burn f i r e  i n j u r i e s  (among i n j u r i e s  r e q u i r i n g  h o s p i t a l  i z a t i o n )  

was es t imated  f rom severa l  sources, These es t imates  were combined i n  t h e  

manner descr ibed  above. The percentage o f  non-burn f i r e  i n j u r i e s  v a r i e d  

ve ry  l i t t l e  among t h e  da ta  se ts ,  r ang ing  from 83% t o  86%. The percentage 

was es t imated  t o  be 85% w i t h  an assoc ia ted  es t imated  s tandard e r r o r  o f  0.7%. 

Th is  s e r i e s  o f  c o r r e c t i o n  f a c t o r s  was a p p l i e d  t o  t he  h o s p i t a l  records  

da ta  t o  o b t a i n  an es t ima te  o f  t h e  number o f  f i r e - i n j u r i e s  r e q u i r i n g  h o s p i t a l -  

i z a t i o n .  For example, t h e  NCHS h o s p i t a l  records  s tudy  es t imates  93,000 

h o s p i t a l i z a t i o n s  from burns. Assuming t h a t  55% o f  these were caused from 

f i r e s  r e s u l  t s  i n  an es t imated  57,150 f i r e - caused  burns r e q u i r i n g  h o s p i t a l  i z a t i o n .  

Burns a re  assumed t o  r ep resen t  o n l y  85% o f  f i r e - caused  i n j u r i e s .  Thus, 

d i v i d i n g  51,150 by  0.85, t he  es t imate  o f  60,176 i s  ob ta ined  f o r  t h e  number 

of f i re-caused i n j u r i e s  r e q u i r i n g  h o s p i t a l  i z a t i o n .  Some measure o f  t h e  

p r e c i s i o n  o f  t h i s  can be ob ta ined  by f o l l o w i n g  t h e  same procedure b u t  va r y i ng  

t h e  two c o r r e c t i o n  f a c t o r s .  I f  a  lower  va lue  f o r  t h e  f i r s t  and then a  h i gne r  

va lue  f o r  t h e  second i s  used, a  lower  bound w i l l  r e s u l t ,  w h i l e  us ing  t h e  

h i ghe r  va lue  f o r  t h e  f i r s t  c o r r e c t i o n  f o l l owed  by t h e  lower  va lue  f o r  t h e  

second f a c t o r  w i l l  r e s u l t  i n  an upper bound. For example, a  lower  bound 

f o r  t h e  h o s p i t a l i z e d  f i r e  i n j u r i e s  de r i ved  i n  t h i s  way f o r  t h e  NCHS da ta  

i s  52,305 (93,000 x 0,482 + 0.857 = 52,305). S i m i l a r l y ,  t h e  upper bound 

f o r  t h e  NCHS data i s  68,178. Thus, t h e  es t imate  o f  f i r e - caused  i n j u r i e s  

r e q u i r i n g  h o s p i t a l i z a t i o n  based on t h e  NCHS h o s p i t a l  records  s tudy  i n  round 

numbers i s  60,200 - + 8000. 

The same s o r t s  o f  c o r r e c t i o n s  were a p p l i e d  t o  t h e  va r i ous  da ta  sources 

as app rop r i a t e  t o  a r r i v e  a t  an es t imate  and an es t ima te  e r r o r  assoc ia ted  

w i t h  i t  as above. These es t imates  were then  averaged t o  a r r i v e  a t  an e s t i -  

mate o f  about 52,400 f i r e  i n j u r i e s  r e s u l t i n g  i n  h o s p i t a l i z a t i o n  w i t h  an 

es t imated  s tandard e r r o r  o f  about 5000, 

Several  data  sources (NEISS, NBIE, & G u i l f u y )  p rov ided  es t imates  o f  

t he  percentage of deaths among persons h o s p i t a l i z e d  f o r  burns r ece i ved  i n  

f i r e s .  These averaged 14.5% o f  t h e  v i c t i m s ,  Apply ing t h i s  percentage t o  

t he  es t imated  number o f  h o s p i t a l i z a t i o n s  r e s u l t s  i n  an es t imate  o f  t h e  



national number of  f a t a l i t i e s .  These are a1 so reported i n  Table 1 - 2 .  
These estimates were a l l  rather consistent, ranging from 6,300 t o  7,400. 

The NEISS data are a sample of  emergency room records, b u t  only 
about 20% of such records--which deal w i t h  injuries which are product- 
associated--are sampled. I f  the estimates from the NEISS are magnified 
by a factor of f ive,  then they agree closely with the other estimates 

for hospitalized injuries.  I f  the same series of correction factors are 
applied t o  the estimate of hospitalized injuries from the NEISS t o  e s t i -  

mate the number of deaths as was done with the NCHS and CPHA data, then 
the number of deaths agrees reasonably well w i t h  the number from the 
vital  s t a t i s t i c s ,  which may be regarded as a standard. 

The number of f i r e  injuries which do n o t  require hospitalization 
i s  an open question. I t  seems somewhat to depend on the definition of 
"injury." Even i f  3 threshold of professional treatment i s  used, the 
estimates very widely from the different sources. In the MFIRS, s l ight ly 

fewer injuries were reported which did not resul t  in hospitalization thah 
did. This must clearly be a case of under-reporting, b u t  the extent of 
the under-reporting i s  u n k n o w n .  Amonq the NEISS data, approximately ten 

times as many burn injuries d i d  n o t  result  in hospitalization as did, b u t  

among the injuries w i t h  f i r e  recorded, s l ight ly over five times as many 
did n o t  resul t  in hospitalization as did. The study by Suilfoy e t  al. 

reported that  58% of the flame burns (over 5% body surface so as t o  be 
reportable under Massachusetts law) resulted in hospitalization. Thus, 

the estimated number of non-hospitalized f i r e  injuries runs from about 
27,000 from extrapolation of MFIRS injury reports, t o  about 500,000 i f  a 
factor of ten times the number of hospitalized injuries i s  used. This 

suggests a figure in the 250,000 t o  300,000 range as representing the 
non-trivial non-hospitalized f i r e  injur ies .  

As a summary, an  estimate about 7,300 deaths (+ - loo) ,  about 52,400 
(+  - 5000) hospitalized injur ies ,  and from 225,000 t o  400,000 non- 
hospitalized injuries from f i r e s  seems the best from the available data. 

I t  seems evident that n o t  a l l  f i r e  injuries will be included i n  

data from f i r e  department records, no matter how the system is  improved. 
There are simply too many f i r e  injuries :vhich occur i n  instances when  



t h e  f i r e  department i s  n o t  c a l l e d .  As a consequence, t h e  t o t a l  p i c t u r e  

o f  f i r e  i n j u r i e s  can be ob ta ined  o n l y  w i t h  some a u x i l i a r y  sampl ing method 

which w i l l  i d e n t i f y  f i r e  i n j u r i e s  n o t  i d e n t i f i e d  through f i r e  depar t -  

ments. A sampling system based on h o s p i t a l  records,  o r  h o s p i t a l  emer- 

gency room v i s i t s ,  seems most promis ing f o r  t h e  se r ious  i n j u r i e s .  Th is  

m igh t  a l s o  be augmented by a survey of p r i v a t e  phys ic ians .  I n  any event 

i t  w i l l  be necessary t o  c a r e f u l l y  determine t h e  na tu re  o f  t h e  i n c i d e n t  

which caused the  i n j u r y  and t o  determine whether t h e  i n j u r y  was a l s o  

r epo r t ed  i n  the  f i re-department-based sys ten.  



TABLE 1-1 

GLOSSARY OF ACRONYIIS FOR DATA SOURCES AND ORGANIZATIONS 

Acronym o r  
Abbrev ia t ion  F u l l  name 

CPHA Commission on Pro fess iona l  and Hosp i t a l  A c t i v i t i e s  

CPSC 

FAA 

Consumer Product Sa fe ty  Commission 

Federal A v i a t i o n  Adm in i s t r a t i on  

F  RA Federal Ra i l r oad  Adm in i s t r a t i on  

H- I CDA Hosp i t a l  Adaptat ion o f  t he  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  
o f  Diseases: A  system o f  cod ing diseases and i n j u r i e s  
used by t h e  CPHA, t h e  NCHS, and o thers  

MAMCS Michigan Ambulatory Care Survey 

MFIRS Michigan F i r e  I n c i d e n t  Repor t ing System 

NAMC S Na t iona l  Ambulatory Care Survey 

MB I E Nat iona l  Burn I n fo rma t i on  Exchange--a da ta  r e g i s t r y  
on burned p a t i e n t s  operated by the  Nat iona l  I n s t i t u t e  
f o r  Burn Medicine 

NCHS Nat iona l  Center f o r  Hea l th  S t a t i s t i c s  

NEISS Nat iona l  E l e c t r o n i c  I n j u r y  Su rve i l l ance  System (Run 
by t he  Bureau o f  Epidemiology of the  CPSC) 

MFIRS Nat iona l  F i r e  I n c i d e n t  Repor t ing  System 

NFPA Nat iona l  F i r e  P r o t e c t i o n  Assoc ia t ion  

NFPCA Na t i ona l  F i r e  Prevent ion and Cont ro l  Adm in i s t r a t i on  

NTSB Nat iona l  T ranspo r t a t i on  Safety Board 

PAS Pro fess iona l  A c t i v i t y  Study - (concluded by CPHA) 



TABLE 1-2. MAJOR l A T A  SSURCES 

1  G ~ i l f u y ,  Brarson,  M ich igan  
Data Element   FIRS' Y E I S S  YCdS CPHA Y B I E  e t . a l .  e t . a l .  d o r t n a n  ' s  Conp. 

F A T A L I T I E S  

F i r e  ( d e a t h  --- --- 7,232 --- - - -  --- --- - - -  
c e r t i f i c a t e )  

F i r e  ( e s t i -  7,390 1,360 VR' 7,400' 6,300' --- --- --- --- 
n a t e d )  

. o f  h o s p l -  - - -  :6,780) --- 
a1 i z e d  burns 

Y O S P I T A L I Z E D  C i v  F i r e  Sev 
!SJIIR! ES ( t o  Cospi t a i  

Burns f r o m  
f i r e  

T o t a l  F i r e  

O the r  1n :u r i es  9,400 16,250 

26,550 

Y i s c e l  ianeous 85;: 3 f  c i v i l i a n  
, n f o r m a t i a n  f i r e  i n j u r i e s  

a r e  bu rns .  19" 
o f  f i r e  s e r i o u s  
i n j u r i e s  a r e  
3k rns  

l ~ o p ~ ~ l a ? i o n  
:actor 3f 23 .23  
used t o  e x t r a -  
p o l a t e  t o  U . S .  

5,700-27,900 

6,700-33,500 
44' i l o s p ' d .  

burns 
75': nosp 'd .  

thermal  
bu rns  due 
t o  f i r e  

51,'IOO o f  > d m 5  a r e  54: o f  5urns --- 
I;" o f  f r c a  f i r e  a re  f r o m  f i r e  

b o s p ' .  
bu rns  
due t o  
f i r e  

22,384 ( f i r e )  
-225,200 
i05.000* the rma l  513,000' 263 ,300~  
b u r l s  

-145,300 f i r e  
injuries 

2 3 . 5 -  o f  
t he rma l  
Durns abe t 3  
f i r e  

36' o f  f i r e  i n -  ---  - - -  
juries a r e  
bu rns  

 resc scene 3 f  
Ci r ?  dnaer re -  
p o r t e d  by a  
f a c t o r  o f  2 .  

% n i y  20' o f  
EPV's a r e  
coded. A 
f a c t o r , o f  5  
u j e d  f 3 r  
expans ion .  

' ~ s ? i m a t e d  
deatns f rom 
da ta  on h o s p ' d .  
bu rn  i n j u r i e s .  

 ire-relation 
e s t i m a t e d  as 
55: o f  bu rns .  

3 t 4 0 n - ~ o s ~ ' d .  f i r e  
i n j d r i e s  5 .1  
t 1 w s  h o s p ' c .  

2:: :  o f  su rns  - - -  22' o f  burns 
dbe t o  f i r e  due t o  f i r e  

- - -  - - -  8 3 b f  h o s o ' a .  65. s f  f i r e  
burns reca rced  i n j u r j e s  a r e  
i n  i . 2 .  r eco ras  b u r r s  

Y o r t a i  i t y  ' ~ o p u l a t i l 3 n  .I n o t a t j c n  o f  ' i X "  q f t e r  
r a t e s  5 o t h e r  f a c t o r  o f  an e n t r y  jwans t ? a t  t he  
consequences 35.72 f o r  Y A S S  e n t r j  i s  rega raed  a s  un re -  
b v  s e v e r i t y  ~ s e d .  J n r e -  l i a b l e  4 t h a t  rzasons f o r  
r,f bu rn .  : i d b l e  r e s b i t s  t h i s  have been i d e n r i f i e c .  

based on o n l y  
611 cases i n  
l e s s  than  1  
) e a r .  

43ased o ~  number 
o f  p a t i e n t s  x i t h  
E coaes-se,/ere 
i n d e ~ r e o c r t i  ng.  



2 .  DATA SOURCE EVALUATION 

One approach t o  t h e  problem o f  e s t i m a t i n g  t h e  number o f  f i r e  

i n j u r i e s  and f a t a l i t i e s  i n  t he  Un i t ed  States i s  t o  i n v e s t i g a t e  

e x i s t i n g  da ta  sources which have compi led i n j u r i e s  and deaths by  

cause. Several o f  these data sources a re  eva luated i n  t h i s  sec t ion .  

Most o f  these sources s u f f e r  f rom some d e f e c t  as a source f o r  e s t i -  

mat ing t he  n a t i o n a l  t o t a l  o f  f i r e  i n j u r i e s .  The most common reason 

f o r  t h i s  i s  t h a t  these data sources c l a s s i f y  p a t i e n t s  ( o r  deaths) 

by the  na tu re  o f  t he  in ju ry - -e .g . ,  bu rns - - ra ther  than by t h e  under- 

l y i n g  cause o f  t h e  in ju ry - -e .g . ,  f i r e s .  As a consequence, i t  i s  i n  

general  n o t  poss ib l e  t o  determine what p r o p o r t i o n  of t h e  burn  i n -  

j u r i e s  were i n  f a c t  due t o  f i r e s .  Ne i t he r  i s  i t  poss ib l e  t o  de te r -  

mine how many o t h e r  i n j u r i e s ,  such as f r a c t u r e s ,  were caused by 

f i r e s .  Each o f  these da ta  sources i s  a va luab le  source f o r  t he  

purpose f o r  which i t  was devised. However, none o f  them was 

designed t o  i n v e s t i g a t e  the  problem o f  f i r e  i n j u r i e s .  As a conse- 

quence, each has drawbacks d e t a i l e d  below. 

I n  a d d i t i o n  t o  t h e  eva lua t i ons  summarized f o r  each p a r t i c u l a r  

data source, t he re  e x i s t s  t h e  problem o f  coverage and over lap .  That 

i s ,  each data source i s  p a r t i c u l a r  t o  one type  o f  p a t i e n t  as def ined 

by type o f  medical  care. Thus, t h e  CPHA*and NCH4 h o s p i t a l  records 

s t ud ies  deal w i t h  p a t i e n t s  admi t ted  t o  a h o s p i t a l  f o r  t reatment .  

The NBIE*considers p a t i e n t s  admi t ted  f o r  t reatment  a t  spec ia l  i z e d  

burn centers .  The NCHS Ambulatory Care Survey deals w i t h  t rea tment  

i n  p h y s i c i a n ' s  o f f i c e s .  And the  NEISS deals w i t h  care rece ived  i n  

h o s p i t a l  emergency rooms. There a re  some connect ions.  The NEISS 

notes when a p a t i e n t  was admi t ted  t o  the  h o s p i t a l ,  as does t he  

Ambulatory Care Study. However, a s tudy i n  Rhode I s l a n d  i n d i c a t e s  

t h a t  many burn p a t i e n t s  do n o t  pass through t he  emergency rooms. 

*See Tab le  1-1 f o r  abbrev ia t ions .  



Of these sources, the NEISS i s  the most direct ly  relatable t o  f ires-- 
a1 though i t  would not include industrial or special property (grass 
or forest)  f i res .  The NEISS data for January, 1975 through June, 

1976 are analyzed i n  Section 3. 

2 .1  Use o f  a Surrogate Variable 

Since most of the existing data sources do n o t  c lass i f iy  
patients by the cause of the i r  injury, i t  i s  not possible t o  re late  
injuries directly to f i r e s .  Thus, while good samples of hospital re- 

cords are available," these do not indicate how an injured person was 
injured. As a resul t ,  some surrogate variable must be used in place 
of identification with f i r e s ,  which i s  lacking. 

A number of variables could possibly be combined t o  produce a 
useful surrogate for fire-association. The injury diagnosis i s  the 
most imediately obvious choice. That i s ,  the diagnosis of burns i s  
used as a surrogate for  an injury due to f i r e .  Another possibil i ty 
would be asphyxiation. I t  i s  clear that  no diagnosis will be a per- 
fect  surrogate for f i  re-associated injuries.  Many burns--such as 
scalds from cooking--are n o t  caused by f i r e s .  Similarly i t  i s  
possible that  many injuries which resul t  from f i r e s  are neither burns 
nor asphyxiation. As an example, fractures or concussions could re- 
sul t from parts of a building collapsing during a f i r e .  

In spi te  of the drawbacks, i t  appears that the diagnosis of 
burns, or  thermal burns, i s  the best surrogate for fire-related in- 
jury to use in dealing with records which classify patients by 

diagnosis only. Data published by the NBIE indicate that about two- 

thirds of patients hospitalized for treatment of severe burns 

were burned as a resul t  of f i r e s .  On the other hand, data from the 

*"Inpatient Unil ization of Short Stay Hospitals by Diagnosis," 
Vital and Health S ta t i s t ics  Series 13, No. 20, National Center for 
Health S ta t i s t i c s ,  U.S. Department of Health, Education a n d  
We1 fare. 
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NEISS i n d i c a t e  t h a t  o n l y  about 252 o f  burns a re  r e l a t e d  t o  f i r e s - -  

see Sect ion 3. Th is  l a t t e r  data source i s  a sample of records o f  

persons t r e a t e d  i n  h o s p i t a l  emergency rooms f o r  product -assoc ia ted 

i n j u r i e s .  Th is  es t imate  i s  thought t o  be low because of  incomplete 

r e p o r t i n g  o f  f i r e  assoc ia t i on  i n  the NEISS. However, t h e  degree of  

t h i s  poss ib l e  b i as  i s  unknown. 

Data f rom a s tudy o f  611 burn i n j u r i e s  i n  t he  s t a t e  o f  

Massachusetts* i n d i c a t e  t h a t  28% o f  those burns were caused by 

flame. O f  t he  group o f  burns studied--which should i nc l ude  a1 1 

burns o f  5% body sur face  o r  more i n  Massachusetts f o r  t h e  six-month 

p e r i o d  October, 1975 through March, 1976--only 30% o f  t h e  v i c t i m s  

requ i red  h o s p i t a l  i z a t i o n .  O f  those hosp i t a l i zed ,  54% o f  t h e  cases 

were caused by flame, 36% by  scalds, and the remaining 10% by a 

v a r i e t y  of causes such as e l e c t r i c i t y ,  r a d i a t i o n ,  contact ,  e tc .  

Data f rom the  Workmen ' s Compensation Insurance c la ims i n  

Michigan a l s o  i n d i c a t e  a f i g u r e  o f  about 22% of burns be ing  caused 

by f i r e s .  These data appear r e l i a b l e ,  b u t  deal w i t h  o n l y  a spec ia l  

c l ass  o f  i n j u r i es - - t hose  which a re  employment-related. Thus o n l y  

persons whose jobs  a re  covered under workmen's compensation a re  i n -  

c luded and o n l y  i n j u r i e s  t o  those persons which occurred as a 

r e s u l t  o f  t h e i r  jobs are included. 

Thus, severa l  sources o f  data i n d i c a t e  t h a t  among a l l  burn 

i n j u r i e s ,  o n l y  about 25% are  d i r e c t l y  caused by  f i r e s .  However the 

p ropo r t i on  which a re  caused by  f i r e s  a re  more severe. Among persons 

h o s p i t a l i z e d  f o r  burns t he  p ropo r t i on  caused by f i r e s  appears t o  be 

between 54% and 67%. As a consequence, use o f  burns as a surrogate 

f o r  f i r e  i n j u r i e s  would over-est imate t h e  number o f  i n j u r i e s  bjl a 

*Gui l f o y ,  V., e t  -a1 . , Burn I n j u r i e s :  Causes, Consequences, and 
Behavior - Phase I of t h e  Burn I n j u r y  Educat ion Demonstration 
P ro jec t ,  Massachusetts General Hosp i t a l  , Boston, June 1976. 



f ac to r  o f  about two o r  f ou r ,  depending on whether the i n j u r i e s  were 

h o s p i t a l i z e d  burns o r  a l l  burns t rea ted .  

Other i n j u r i e s  may r e s u l t  f rom f i r e s ,  however, which cou ld  

o f f s e t  the  overes t imat ion  mentioned above. Data from t h e  NEISS and 

from the Michigan Workmen's Compensation Insurance i n d i c a t e  t h a t  about 

85% o f  t he  i n j u r i e s  caused by f i r e s  are burns. Data from the  Michigan 

F i r e  I n c i d e n t  Repor t ing System show t h a t  59% of c i v i l i a n  i n j u r i e s  r e -  

s u l  t i n g  from f i r e  i n c i d e n t s  a re  burns. However, the  M F I R S  data a l so  show 

t h a t  among persons i n j u r e d  s e r i o u s l y  enough t o  be taken t o  a  h o s p i t a l  o r  

o the r  medical f a c i  1 i t y  f o r  t reatment  ( n o t  necessar i  1  y h o s p i t a l  i zed, how- 

ever )  th'e p ropo r t i on  of burn i n j u r i e s  i s  82%. Among the  f i r e  se rv i ce  

personnel i n j u r e d  i n  f i r e  i nc i den t s ,  burns were o n l y  17.8% o f  t he  t o t a l  

i n j u r i e s .  The r w i n d e r  were s t r a t n s  , spra ins ,  f r a c t u r e ,  e t c .  (see Tab1 e  

4-3 f o r  d e t a i l s ) ,  

As a  r e s u l t  of these comparisons, one can est imate t h a t  among 

persons h o s p i t a l  i z e d  w i t h  burns as the d iagnosis ,  probably  about 60% 

had t h e i r  i n j u r i e s  caused by f i r e .  I n  add i t i on ,  t he re  would be 

p a t i e n t s  h o s p i t a l  i z e d  f o r  non-burn i n j u r i e s  caused by f i r e s .  The 
number o f  these would be about 20% of t he  h o s p i t a l i z e d  persons w i t h  

f i re-caused burns. 

Among a l l  persons t r e a t e d  f o r  burns i t  appears t h a t  a  f i g u r e  o f  

about 25% o f  these were f i r e - r e l a t e d .  However, i n  t h i s  case the  

number of non-burn i n j u r i e s  caused by f i r e s  i s  a l so  l a r g e r .  This 

number i s  q u i t e  uncer ta in .  It might  be as low as 15% as i n d i c a t e d  by 
the  NEISS, as much as 40% as est imated by Michigan f i r e  i n c i d e n t  

i n j u r y  data f o r  c i v i l i a n s ,  o r  even as h i gh  as 80% t o  f i r e  se rv i ce  

personnel as est imated by Michigan f i r e  i n c i d e n t  i n j u r y  data. 

Thus, a l though the  use o f  d iagnosis  of burns as a  surrogate f o r  

f i r e  i n j u r i e s  appears t he  bes t  c u r r e n t  surrogate,  i t  i s  n o t  par-  

t i c u l a r l y  good. I t  i s  reasonably va l  i d  among h o s p i t a l i z e d  p a t i e n t s ,  

b u t  i s  q u i t e  unstab le  among a l l  burn i n j u r i e s .  I t  i s  c e r t a i n l y  
c l e a r  t h a t  the  s e v e r i t y  o f  t he  i n j u r y - - h o s p i t a l i z e d  o r  not--must 

a l so  be repor ted.  



Another p o i n t  t o  cons ider  i s  t he  p rec i se  d e f i n i t i o n  o f  ' i n j u r y . '  

The frequency o f  i n j u r i e s  rece ived  i n  f i r e s  va r i es  i n v e r s e l y  w i t h  t he  

s e v e r i t y  o f  the  i n j u r y .  That i s ,  t he  most se r ious  i n j u r i e s  a r e  re -  

l a t i v e l y  ra re ,  w h i l e  minor  i n j u r i e s  such as cu ts ,  b ru ises ,  o r  s t r a i n s  

a re  q u i t e  f requent.  Th is  seems t o  be a  general  phenomenon assoc ia ted  

w i t h  acc iden ta l  i n j u r i e s .  It can r e s u l t  i n  some mis lead ing  est imates 

i f  i t  i s  n o t  recognized. For  example, i n j u r i e s  which have been i n -  

ves t i ga ted  i n  d e t a i l  are n e a r l y  always t h e  most ser ious,  w i t h  a  re -  

s u l t i n g  l ong  h o s p i t a l i z a t i o n ,  h i g h  cost ,  l o s s  o f  t ime,  t h r e a t  o f  d i s -  

a b i l i t y  o r  death, e t c .  The t o t a l  number o f  a l l  i n j u r i e s ,  however 

minor, i s  ext remely  l a rge .  I f  t h e  f a c t  t h a t  t h e  ser ious  i n j u r i e s  a re  

r e l a t i v e l y  r a r e  i s  n o t  recognized, one may erroneously  combine t he  

l a r g e  number o f  minor  i n j u r i e s  w i t h  t h e  ser ious  consequences o f  the  

severe i n j u r i e s  and o b t a i n  a  q u i t e  m is lead ing  p i c t u r e  o f  t h e  ac tua l  

s i t u a t i o n .  Such combinat ions dramatize a  problem, b u t  do n o t  p rov ide  

a  bas is  f o r  a t tempt ing  t o  remedy t h e  problem on a  r a t i o n a l  bas i s .  

The d iscuss ion  i n  terms o f  f a t a l i t i e s ,  h o s p i t a l i z e d  i n j u r i e s ,  and 

o t h e r  i n j u r i e s  i s  a  very  crude s c a l i n g  of i n j u r i e s  i n  terms o f  

s e v e r i t y .  What i s  needed i s  a  d e f i n i t i v e  s e v e r i t y  sca le  f o r  i n j u r i e s  

rece ived  f rom f i r e s ,  t oge the r  w i t h  est imates o f  t h e  number of each 

i n j u r i e s  o f  each s e v e r i t y .  However, no app ro rp r i a te  i n j u r y  sca le  cur -  

r e n t l y  e x i s t s .  W i th i n  h o s p i t a l i z e d  burns, a  s e v e r i t y  sca le  based on 

p r o b a b i l i t y  o f  s u r v i v a l  cou ld  be developed* i n  a  s t r a i gh t f o rwa rd  

manner. However, s u r v i v a l  may n o t  be t h e  o n l y  app rop r i a te  measure-- 

m o r b i d i t y  and t h r e a t  o f  d is f igu rement  o r  d i s a b i l i t y  should a l s o  be 

considered. I n  a d d i t i o n ,  a s u b s t a n t i a l  p o r t i o n  o f  f i r e  burns do n o t  

r e q u i r e  h o s p i t a l  i z a t i o n ,  and an a d d i t i o n a l  p o r t i o n  a re  n o t  burns. 

These i n j u r i e s  should a l s o  be inc luded  i n  a  s e v e r i t y  scale.  

E x i s t i n g  i n j u r y  s e v e r i t y  sca les a re  n o t  adequate f o r  t he  problem 

o f  s c a l i n g  f i r e  i n j u r i e s .  To some e x t e n t  t h i s  stems from the  f a c t  

*See f o r  example, F e l l e r ,  F lo ra ,  and Bawol, "Basel ine Resu l ts  o f  
Therapy f o r  Burned pa t i en t s , "  j ou rna l  o f  t h e  Aner i  can Nedi c a l  
Assoc ia t ion  236: 17 pp. 1943-1947 (October 25, 1976). 



that  they were developed for sets  of injuries which rarely included 

burns. As a resul t ,  burns are inadequately scaled. Since a large 

fraction of f i r e  injuries are burns, any severity scale which deals 
with f i r e  injuries must include burns as a major injury category. 
The severity scale used with the NEISS data* would essentially class 
a l l  burns as e i ther  hospitalized or not, which would seem t o  be too 
crude a classification. Similarly, the abbreviated injury scale or 

even the comprehensive injury scale of the American Medical 
Association** deals mostly with trauma other than burns, and does n o t  
adequately scale burn injur ies .  The problem of developing an adequate 
severity scale for f i r e  injuries i s  a d i f f i cu l t  one which needs much 
additional effor t .  However, i t  i s  a problem which needs to  be re- 
solved i f  reasonable estimates of the national to ta l s  of the conse- 
quences of f i r e  injuries are ever to be obtained. 

*See for  example, "The National Electronic Injury Surveillance System 
and Bicycle-Associated Accidents" by J.D. Flora, R .  J .  Kaplan, E .  
?~largosches, and P.D.  Ward. UM-HSRI-SA-75-18, October 1975, p 32ff. 
(Available from NTIS). 

**See "Rating of Severity of Tissue Damage", Committee on Medical 
Aspects of Automotive Safety, J.A.M.A. 215:2 (January 11, 1 9 7 1 ) .  



2.2 CPHA Hosp i t a l  Discharge Data 

The Comnission on Pro fess iona l  and Hosp i t a l  A c t i v i t i e s  (CPHA) 

c o l  1  ec t s  and t abu la tes  data on t he  discharges o f  approx imate ly  40% 

of t h e  shor t - te rm non- federa l  h o s p i t a l s  i n  the  Un i t ed  States.  A 

s t r a t i f i e d  random sample o f  these discharges i s  se lec ted  each 

q u a r t e r  and used t o  make n a t i o n a l  est imates o f  t he  d ischarge d iag-  

noses, t h e  treatments,  and t he  leng ths  of  stay.  Each q u a r t e r  a  new 

sample o f  100,000 records i s  drawn. The est imates a r e  repo r ted  as 

cumulat ive f o r  t he  yea r  t o  date. Thus, the  est imates repor ted  f o r  

t h e  four th  q u a r t e r  a re  f o r  t he  e n t i r e  yea r  and a re  based on a s t r a -  

t i  f i e d  sample of 400,000 h o s p i t a l  d ischarge records.  

These da ta  a re  based on h o s p i t a l  d ischarges, us ing  the  Un i t ed  

States adap ta t ion  o f  t h e  ti-ICDA (Hosp i t a l  - I n t e r n a t i o n a l  C l a s s i f i -  

c a t i o n  o f  Diseases) codes. As a consequence o f  t h i s ,  o n l y  i n j u r i e s  

severe enough t o  r e s u l t  i n  admission t o  a  h o s p i t a l  a re  inc luded .  I n  

add i t i on ,  us i ng  the  H-ICDA codes alone, i t  i s  n o t  poss ib l e  t o  de te r -  

mine whether a  burn  i n j u r y  r e s u l t e d  from a f i r e  o r  f rom con tac t  w i t h  

a  h o t  stove. It i s  a l s o  n o t  poss ib l e  t o  determine t h a t  o t h e r  

i n j u r i e s - - e .  g. , asphyxia f rom carbon monoxide--resul t e d  f rom a f i r e .  

The combined est imates a re  pub l i shed  q u a r t e r l y  by IMS America 

Ltd., Amblen, Pennsylvania. The pub1 i c a t i o n ,  e n t i t l e d  "Hosp i ta l  

Record Study," a l s o  inc ludes  a b r i e f  d e s c r i p t i o n  of the  sampl ing 

methods and est imates o f  the  sampling e r r o r s .  For codes which have 

a t  l e a s t  30,000 discharges, separate est imates a r e  presented f o r  

geographic regions, sex, age, and l eng th  o f  s tay .  

For  1975, est imates i n d i c a t e  t h a t  79,120 hospi  t a1  discharges 

were f o r  burns as t h e  p r imary  d iagnosis .  A 95% conf idence i n t e r v a l  

f o r  t h i s  t o t a l  i s  f rom 74,135 t o  84,105. I n  a d d i t i o n ,  66,260 d i s -  

charges had burns l i s t e d  as a secondary d iagnosis .  Since many 

v i c t ims  o f  f i r e s  have severa l  burns, i t  i s  l i k e l y  t h a t  many of t he  

secondary diagnoses o f  burns were a l s o  pr imary diagnoses of burns. 

However, t h e  e x t e n t  o f  the  over lap  i s  unknown. Thus t h e  t r u e  number 



o f  p a t i e n t s  w i t h  burns i s  more than t he  79,000 w i t h  burn as p r imary  

d iagnosis ,  b u t  i s  probably  l e s s  than t he  t o t a l  o f  t he  p r imary  and 

secondary diagnoses. 

As mentioned, t h e r e  i s  a l s o  the  d i f f i c u l t y  o f  i d e n t i f y i n g  i n -  

j u r i e s  w i t h  f i r e s .  Data on burned p a t i e n t s  t r e a t e d  i n  severa l  burn 

cen te rs  i n d i c a t e  t h a t  o n l y  about 65% o f  such burns a re  due t o  flame. 

The remainder a re  due t o  scalds,  con tac t  w i t h  h o t  sur faces,  o r  a re  

e l e c t r i c a l  o r  chemical i n  nature.  Only t h e  flame burns would be 

1 i k e l y  t o  be assoc ia ted w i t h  f i r e s ,  and perhaps n o t  a1 1 o f  them. 

Thus, the  burn i n j u r i e s  due t o  f i r e s  migh t  be o n l y  about two - th i r ds  

of  t he  burn i n j u r i e s .  

There a re  codes i n  t h e  H-ICDA coding system which i n d i c a t e  the  

cause o f  t he  i n j u r y - - t h e  ex te rna l  source. These are preceded by 

an " E . "  I n  the  CPHA data, these a re  . n o t  used t o  any g r e a t  ex- 

t e n t .  I n  the  1975 data, t he  code "E899"--accident caused by f i r e - -  

i s  es t imated  t o  be a f a c t o r  i n  o n l y  14,000 o f  t h e  discharges. Th is  

i s  so low due t o  ser ious  under - repor t ing .  That i s ,  use o f  the  "E- 

codes" i s  op t i ona l  and many h o s p i t a l s  do n o t  use them. The re -  

po r t ed  t o t a l  i s  merely a  sum o f  those repor ted.  It seems incon- 

ce i vab le  e i t h e r  t h a t  over  79,000 discharges cou ld  r e s u l t  f rom o n l y  

14,000 acc idents ,  o r  t h a t  more than 65,000 burns d i d  n o t  i n v o l v e  

f i r e .  However, t h e  CPHA cou ld  n o t  p rov ide  any accurate es t imate  o f  

t h e  degree o f  under - repor t ing  o f  t he  "E"  codes w i t h o u t  ex tens ive  

computer work. 

The p resen t  t a b u l a t i o n s  seem t o  be about the  b e s t  t h a t  can be 

done w i t h  CPHA data i n  i t s  present  form. To i d e n t i f y  the  discharges 

w i t h  f i r e s  accu ra te l y  would r e q u i r e  i n t r o d u c t i o n  o f  cons i s ten t  use 

of the  "E-codes" o r  some o the r  a d d i t i o n a l  da ta  c o l l e c t i o n  by the  

CPHA. This  would r e q u i r e  a  major e f f o r t  and would be q u i t e  exten- 

s i ve .  Conversations w i t h  CPHA i n d i c a t e d  t h a t  est imates o f  t h e  num- 

b e r  of p a t i e n t s  burned could be ob ta ined  from the  annual sample f o r  

about $1,000. This  would remove the  ques t ion  o f  how many o f  t h e  



65,000 secondary diagnoses o f  burns represented p a t i e n t s  who were 

n o t  inc luded  i n  t h e  p r imary  d iagnosis  group. I d e n t i f i c a t i o n  o f  "burn" 

w i t h  f i r e  as t he  cause would r e q u i r e  data c o l l e c t i o n  agreements w i t h  

each h o s p i t a l  and does n o t  seem f e a s i b l e  a t  t h i s  p o i n t .  

2.3 NCHS Hosp i t a l  Discharge Survey 

The Nat iona l  Center f o r  Hea l th  S t a t i s t i c s  conducts t he  Nat iona l  

Heal th  Survey. As p a r t  o f  t h i s  survey, s t a t i s t i c s  a r e  presented on 

t h e  u t i  1  i z a t i o n  o f  non-federal sho r t - s tay  h o s p i t a l s  based on data 

abs t rac ted  f rom the  Hosp i t a l  Discharge Survey from a  n a t i o n a l  sample 

o f  h o s p i t a l  records o f  discharged p a t i e n t s .  The l a t e s t  data pub- 

l i s h e d  a re  f o r  the yea r  1972 and were pub1 ished i n  November o f  1975.* 

The sampling i s  based on approx imate ly  225,000 discharges from 

424 hosp i t a l s .  The sample i s  s t r a t i f i e d  by h o s p i t a l  s i z e  and geo- 

graphic  r eg ion  i n  a  manner s i m i l a r  t o  t he  sample used by the  CPHA. 

Two d i f f e rences  i n  the  sampling technique should be noted. F i r s t ,  

t he  CPHA s t r a t i f i e s  by number o f  discharges i n  prev ious years as the  

measure o f  the s i z e  o f  t he  h o s p i t a l ,  w h i l e  NCHS s t r a t i f i e s  by t he  

number o f  beds as t he  measure of  the  s i z e  o f  t he  h o s p i t a l .  Secondly, 

t h e  CPHA samples from the  h o s p i t a l s  w i t h i n  i t s  system, w h i l e  t h e  

NCHS samples f rom t h e  t o t a l  popu la t i on  o f  t h e  U.S. h o s p i t a l s .  The 

NCHS method i s  t o  be prefer red,  n a t u r a l l y ,  b u t  they  obta ined par-  

t i c i p a t i o n  o f  424 o u t  o f  t he  497 h o s p i t a l s  i n  the  sample f o r  a  miss- 

i n g  r a t e  o f  14.7%. On the  o the r  hand, CPHA uses as the  popu la t ion  

t he  s e t  o f  h o s p i t a l s  a l ready  supp ly ing  data, so i t  does n o t  have any 

miss ing data from the  sample se lected.  It does, however, have a  

noncoverage problem. The e r r o r s  in t roduced by t he  two pncedu res  arE 

probably  about the  same order  o f  magnitude. The number o f  records 

sampled by the  CPHA i n  a year  i s  n e a r l y  tw i ce  as l a r g e  as the number 

i n  the  NCHS sample. As a  r e s u l t ,  t he  sampling e r r o r  bounds s ta ted  by 

* " I n p a t i e n t  U t i l  i z a t i o n  o f  Short-Stay Hosp i t a l s  by Diagnosis,"  
V i t a l  and Hea l th  S t a t i s t i c s  Ser ies 13, No. 20, Na t iona l  Center f o r  
Heal th  S t a t i s t i c s ,  U.S. Department o f  Heal th ,  Education and Wel- 
fare. 



t he  CPHA a re  somewhat sma l le r .  The est imates a r r i v e d  a t  bv  eqch scurce 
a r e  reasonably cons i s t en t ,  so a re  presumabl v accurate .  

The NCHS a l s o  uses t h e  ICDS codes f o r  d iagnos is ,  exc lud ing  t he  

"E-codes ," which i d e n t i f y  ex te rna l  cause o f  acc ident .  Unfortu- 

na te l y ,  t h e  "E-codes" a re  those which would i d e n t i f y  f i r e s  as t he  

cause o f  t h e  i n j u r y .  Consequently, t he  NCHS est imates s u f f e r  f rom 

the  same d e f i c i e n c y  t h a t  t he  CPHA est imates have - - t he  i n a b i l i t y  t o  

i d e n t i f y  f i r e  as t h e  cause o f  t h e  i n j u r y .  Th i s  same d e f e c t  w i l l  be 

found i n  any data source which uses ICDA codes unless t he re  i s  s t r i c t  

adherence t o  use o f  t h e  "E-codes" f o r  a l l  diagnoses. 

There a re  probably  some data a v a i l a b l e  d i r e c t l y  f rom t h e  NCHS 

f o r  l a t e r  years  than 1972, which a re  n o t  y e t  publ ished.  It migh t  

a l s o  be poss ib l e  t o  supplement t h e  h o s p i t a l  d ischarge survey by 

adding t he  "E-codes" t o  the  survey i n  t he  f u t u r e .  We would recom- 

mend the  NCHS survey as t he  b e t t e r  v e h i c l e  f o r  adding the  i n -  

fo rmat ion  on acc i den ta l  causes. There a re  two reasons f o r  t h i s .  

F i r s t ,  even w i t h  a  few o f  t h e  h o s p i t a l s  d e c l i n i n g  t o  p a r t i c i p a t e ,  t h e  

represen ta t i veness  o f  t h e  sample seems t o  be on more s o l i d  ground 

than t h a t  of t he  CPHA. Secondly, i t  seems l i k e l y  t o  be more e f f i c i e n t  

and l e s s  c o s t l y  t o  work through the  NCHS than t he  CPHA, On t h e  o t h e r  

hand, t he re  i s  g e n e r a l l y  a  cons iderab le  de lay i n  g e t t i n g  t he  da ta  

f rom the  NCHS, The est imates based on t h e  PAS s tudy  o f  t he  CPHA and 

pub l i shed  j o i n t l y  by CPHA and IMS, Americii, a re  publ i shed  more 

r a p i d l y .  Th is  speed i s  ob ta ined  a t  t h e  c o s t  o f  l e s s  "c lean ing"  of 

t he  data, however. 

2.4 NBIE H o s p i t a l i z e d  Pa t i en t s  

The NBIE ma in ta ins  p a t i e n t  and t reatment  data on burn admissions 

t o  burn t reatment  f a c i l i t i e s  i n  the  U.S .  and some f o r e i g n  i n s t i t u t i o n s .  

The t o t a l  data s e t  con ta ins  32,000 cases from a  t o t a l  o f  119 

h o s p i t a l s .  The c u r r e n t  c o l l e c t i o n  r a t e  i s  approx imate ly  5,000 new 

cases per  year .  



One des i rab le  use o f  these data would be t o  est imate the  

n a t i o n a l  inc idence  o f  burn i n j u r i e s  due t o  f i r e .  The s e v e r i t y  o f  

the  i n j u r y ,  s u r v i v a l  r a tes ,  t reatment,  l eng th  of s t a y  and o t h e r  

va r i ab les  connected w i t h  these i n j u r i e s  and t h e i r  t reatment  cou ld  

a l s o  be i nves t i ga ted .  Three major  problems l i m i t  t h e  f e a s i b i l i t y  o f  

such n a t i o n a l  est imates:  

1. Minor burns t r e a t e d  by p r i v a t e  phys ic ians and n o t  r e q u i r i n g  
admission t o  a  s p e c i a l i z e d  burn care f a c i l i t y  and catas- 
t r o p h i c  burns which r e s u l t  i n  death on t he  scene o r  on 
a r r i v a l  a t  a  medical f a c i l i t y  would n o t  be inc luded  i n  t h i s  
data set .  

2. The p a r t i c i p a t i o n  o f  an i n s t i t u t i o n  and submission o f  data 
i s  o f  a  vo lun ta r y  na tu re  w i t h  the  pr imary mo t i va t i on  be ing  
the  i n f o r m a t i o n  feedback from t h e  NBIE t o  t h e  i n s t i t u t i o n s .  
Th is  vo lun ta r y  na tu re  o f  the p a r t i c i p a t i o n  leads t o  doubt- 
f u l  da ta  qua1 i t y - - p a r t i c u l a r l y  i n  terms o f  the  completeness 
o f  r epo r t i ng .  

The i n s t i t u t i o n s  r e p o r t i n g  t o  the  NBIE c o n s t i t u t e  n e i t h e r  a  
complete census o f  i n s t i t u t i o n s  n o r  a  r ep resen ta t i ve  sample 
o f  burn t reatment  f a c i l i t i e s .  I n  p a r t i c u l a r ,  one o f  t he  
requirements f o r  membership i s  t h a t  t h e  i n s t i t u t i o n  must 
have t r e a t e d  a t  l e a s t  50 p a t i e n t s  admi t ted f o r  burns. As a  
r e s u l t ,  the p a r t i c i p a n t s  tend t o  be l a r g e  i n s t i t u t i o n s  w i t h  
s p e c i a l i z e d  burn care  u n i t s .  There i s  no reason t o  be1 i e v e  
t h a t  n a t i o n a l  p r o j e c t i o n s  f rom the  p a r t i c i p a t i n g  h o s p i t a l s  
would have a p p r ~ x i m a t e  v a l i d i t y .  Indeed, t he re  i s  no 
c l e a r  method t o  make such n a t i o n a l  p r o j e c t i o n s  o f  t h e  i n -  
c idence of  f i r e  i n j u r i e s .  

The NBIE data cou ld  be used i n  i n v e s t i g a t i o n  of subs id i a r y  

quest ions of importance, such as t he  r e l a t i o n  of burn s e v e r i t y  t o  

m o r t a l i t y  when good medical t reatment  i s  ava i l ab le ,  and f o r  t h e  medical 

costs  and leng ths  o f  s t a y  f o r  severe burns. Also, t h e  data p r i o r  t o  

1973--and f o r  two i n s t i t u t i o n s  s ince  then--conta in  ex tens ive  i n f o r -  

mat ion on the  e t i o l o g y  o f  t he  i n j u r y ,  which would a l l o w  the  e s t i -  

mat ion o f  such q u a n t i t i e s  as the  percentage o f  se r ious  burn i n j u r i e s  

which a re  f i r e  re la ted--even f o r  va r ious  types o f  f i r e s .  Th is  com- 

p r i s e s  about 16,000 cases, o f  which 67.5% were flame burns. 



This may represent an approximate adjustment factor for other informhtion 
on burn injuries.  I t  i s  s t i l l  approximate, since one could get a 

flame burn from a source which would not be classed as accidental 
f i r e  or which would not be recorded as a f i r e  incident. 

I n  summary, the NBIE data are of l i t t l e  use in obtaining direct  

national estimates of f i r e  injury incidence. They are of use in 

investigation of subsidiary burn injury questions. They could aid 

in compiling a complete f i r e  problem picture for  some geographic 
areas, such as the State of Michigan. 

2 . 5  CPSC/NEISS Emergency Room Records 

The U .  S. Consuwr Product Safety Commission operates the NEISS. 

This data system collects data on emergency room records from a 

probability sample of 119 hospitals throughout the U.S. The data 
are restr ic ted to records of patients treated in hospital emergency 
rooms--patients admitted directly to a hospital without passing 

through the emergency room would be omitted. Also, the data are 
restr ic ted to  injuries resulting from accidents which are "product- 
associatea." Excluded from th i s  are products which are n o t  in the 
purview of the CPSC, such as motor vehicles. Also excluded are i n -  

dustrial accidents. Informal conversations with CPSC off i  cia1 s 
indicated that  the cases coded amounted t o  about 20% of the emer- 
gency room vis i t s .  The rest  are no t  in-scope. That i s ,  they are 
sudden i 1 lnesses, motor vehicle trauma, accidents without a consumer 
product involvement, or injuries for which no consumer product was 
noted. 

In addition to the primary product codes, the variable "second 
product" 'has a special code value for " f i r e  involvement. " This 

should make i t  possible t o  identify those injuries resulting from 

f i res .  I f  so, then this  source would provide nationally representa- 
t ive data on f ire-related injuries which were treated in emergency 

rooms and related t o  a consumer product. This would not include ? I 1  

f i re-related injur ies .  Some victims are admitted directly t o  tne 



hospital without passing through the emergency room. This i s  particularly 
true of severely injured patients in areas where there i s  an Emergency 

Medical Care System wi'th a direct  radio link to the Rospital. I t  i s  also 
true in a number of burn centers, I t  would also miss the minor injur ies  
which are treated by private physicians, I t  i s  no t  clear a t  th i s  time t o  
what extent residential f i r e s  would qualify as "in-scopeH--i . e . ,  consumer- 

product-related. They would appear t o  be in-scope from the coding manual, 
b u t  that may not be the case in practice. It i s  clear that  industrial 
f i r e s  or injuries t o  f i r e  fighters would not be in-scope. The amount of 
non-coverage due t o  direct  admission has been estimated a t  about 17% * 
(Branson, Darl i ng , and Branson). 

The NEISS would also f a i l  to account for f a t a l i t i e s  which 

occurred on the scene. The best source o f  data on f a t a l i t i e s  s t i l l  
appears to be the death cer t i f ica tes .  In this  regard tt should be 

noted that  the CPSC has recently begun a study of death cer t i f ica tes  
which involve accidental deaths. This may be a more intensive study 

of accidental deaths than i s  currently available from the NCHS vital  
s t a t i s t i c s .  

National estimates based on the NEISS data are presented i n  

Section 3.  A discussion of a comparison of NEISS records and hos- 

pital  admission records from the burn center a t  Buffalo Emergency 
Hospital i s  also presented. This provides additional information 

about the coverage of f i r e  injuries from the NEISS and the patient 
records from a hospital . 

2 .6  Fatal i t ies  

The best current source of information on f i r e  deaths seems to 

be the vita1 s t a t i s t i c s  sumnaries of death cer t i f ica tes  provided by 

the National Center for Health S ta t i s t i c s .  The main problem with 

*"Methods of Estimating Incidence of Burn I n  juries! ' ,  D . M .  Branson, 
P . H .  Darling, and M . H .  Branson. University of Rhode Island. 



est imates f rom these death c e r t i f i c a t e s  i s  probably  w i t h  t he  com- 

p l e t i o n  o f  the  c e r t i f i c a t e s  a t  t he  l o c a l  l e v e l .  Th is  i s  t h e  bas i c  

source o f  a1 1  data qua1 i ty  o r  l a c k  o f  i t .  To t he  e x t e n t  t h a t  the  

causes o f  death and c o n t r i b u t i n g  c i  rcumstances a re  accu ra te l y  r e -  

por ted,  t h e  death c e r t i f i c a t e  data w i l l  be accurate.  I f  the  bas i c  

data a re  n o t  adequately recorded on t he  death c e r t i f i c a t e s ,  l i t t l e  

can be done t o  improve the  n a t i o n a l  est imates immediately.  I t  i s  

poss ib l e  t h a t  n o t  a l l  the  i n f o r m a t i o n  r e l e v a n t  t o  es t ima t i ng  t he  

number o f  f i r e  deaths may be coded i n  computer format  f rom the  

death c e r t i f i c a t e s .  I n  t h i s  case, t h e  s tudy of deaths due t o  acc i -  

den ta l  causes t h a t  the  CPSC has begun may improve t h e  est imates o f  

f a t a l i t i e s .  

2.7 NAMCS/MAMCS Phvs ic ian V i s i t s  

Data have been c o l l e c t e d  by t he  Michigan Ambulatory Medical Care 

Survey (MAMCS) and t he  Nat iona l  Ambulatory Medical Care Survey 

(NAMCS) from May, 1973, t o  A p r i l ,  1976. These data may be used t o  

compute burn est imates f o r  t he  U.S.  and f o r  Michigan. I n h a l a t i o n  i n -  

j u r i e s  r e l a t e d  t o  f i r e  a r e  c l a s s i f i e d  t h e  same as those o f  o t h e r  

o r i g i n  and thus cannot be es t imated  separa te ly  f rom o t h e r  i n h a l a t i o n  

i n j u r i e s  from these data. There a re  non - f i r e - re l a ted  burns, such as 

scalds,  which may be a  s i g n i f i c a n t  p o r t i o n  o f  a l l  burns. The r a t i o  

of  f i r e - t o  n o n - f i r e - r e l a t e d  burns would be est imated f rom NBIE data 

i f  t he  r a t i o  i s  assumed the  same f o r  ambulatory care p a t i e n t s  as f o r  

t h e  l e a s t  se r ious  cases i n  MBIE f i l e s .  

The NAMCS cons i s t s  o f  a  p r o b a b i l i t y  sample o f  p r imary  s t a t i s t i -  

c a l  u n i t s  (PSU's) w i t h  p r o b a b i l i t y  p r o p o r t i o n a l  t o  s ize .  (PSU's a re  

s tandard metropol  i tan  s t a t i s t i c a l  areas (SMSA's) o r  count ies.  ) I n  

Michigan add i t i ona l  PSU's were chosen i n  a  manner cons i s ten t  w i t h  t he  

NAMCS and very  l a r g e  PSU's were se lec ted  w i t h  p r o b a b i l i t y  1 - -Det ro i  t 

SMSA, Grand Rapids SMSA, F l i n t  SMSA, Washtenaw SIISA, and Lansing SMSA. 

Phys ic ians were sampled f rom the  se lec ted  PSU's w i t h  s t r a t i f i c a t i o n  



on f o u r  ca tegor ies  o f  s p e c i a l t i e s  and p r o p o r t i o n a l  a l l o c a t i o n  among 

t h e  s t r a t a .  Each phys i c i an  was randomly assigned a one-week p e r i o d  

du r i ng  which t o  c o l l e c t  data. If phys ic ians  expected t o  see more 

than 50 p a t i e n t s  a week, a sample of  50 p a t i e n t s  was sought.* 

Those phys ic ians  who p a r t i c i p a t e d  i n  t he  MAMCS d i d  a thorough 

and consc ien t ious  job .  There was very  l i t t l e  m iss ing  data- - less than 

2% on each v a r i a b l e  except co lo r / race ,  which had 5% miss ing.  How- 

ever ,  o f  265 phys ic ians  contacted, o n l y  130 p a r t i c i p a t e d  f u l l y .  

There a re  t h ree  f a c t o r s  which i n d i c a t e  t h a t  t h e  data may underrepre- 

sen t  t h e  t r u e  t o t a l s :  

1. The YAMCS/NAMCS was based on l i s t s  o f  phys ic ians  c l a s s i f i e d  
by t h e  American Medical Assoc ia t ion  (AMA) and t h e  American 
Osteopathic Assoc ia t ion  (AOA) . There a re  some phys ic ians  
n o t  on these l i s t s  who met the c r i t e r i a  f o r  c l a s s i f i c a t i o n  
a t  t he  t ime of t h e  survey. 

2 .  The n o n - p a r t i c i p a t i n g  phys ic ians  may be b u s i e r  than the  
p a r t i c i p a n t s  on t he  average. 

3. A few p a t i e n t s  may have been l e f t  o f f  t he  P a t i e n t  Logs, 
on which t he  phys ic ians  were t o  i n c f  ude every pa t ien t . * *  

Besides t he  burn d iagnosis  t he re  a r e  fo l low-up  and r e f e r r a l  

va r iab les .  Pa t i en t s  who have been p r e v i o u s l y  seen by a phys i c i an  

about a burn can be f i l t e r e d  ou t .  One v a r i a b l e  i s  "admi t  t o  

h o s p i t a l "  so t he  ove r l ap  between these data and h o s p i t a l  data cou ld  

be est imated. Other va r i ab les  which may be r e l e v a n t  a re  age, sex, 

race, and ser iousness o f  cond i t i on .  

Data were coded accord ing t o  a m o d i f i c a t i o n  o f  t he  H-ICDA codes 

expanded f o r  t h i s  p r o j e c t .  Many reasons f o r  v i s i t i n g  a phys i c i an  

"Cornel l ,  R.G. and T.J. Tomberl in, 1974. The sampling p l a n  f o r  t he  
M i  c h i  gan Ambulatory Medical Care Survey. M i  chigan Department o f  
Publ i c  Heal th .  

**Cornel l ,  R.G., F.H. Ozgoren, and J.A. Ruther ford,  1976. The 1973 
Michigan Ambulatory Medical  Care Survey. M C H I S  Reports, Michigan 
Department o f  Publ i c  Heal th .  



do n o t  i n v o l v e  i l l n e s s ,  so t he  ICDA codes were n o t  i n c l u s i v e  enough. 

The coding system used i s  descr ibed  i n  t h e  Nat iona l  Ambulatory 

Medical Care Survey Sympton C l a s s i f i c a t i o n . *  

Formulas f o r  Michigan est imates and t h e i r  s tandard e r r o r s  a re  

g iven i n  t h e  paper by Cornel 1  and Tomberlin.** The NAMCS data f o r  

Michigan a re  p a r t  o f  t he  MAMCS data, which were c o l l e c t e d  i n  a  man- 

n e r  c o n s i s t e n t  w i t h  t h e  NAMCS. Thus t h e  formulas f o r  es t ima t i on  and 

s tandard e r r o r s  f o r  t h e  NAMCS would be s i m i l a r  t o  those f o r  t he  

MAMCS. Est imates a re  on a phys i c i an  bas is ,  r a t h e r  than a popu- 

l a t i o n  bas is ,  corresponding t o  t he  c o l l e c t i o n  of  data as a sample of 

phys ic ians.  Th is  i s  a  d i f f e r e n t  sampling bas is  than t he  NCHS 

( p a t i e n t  records)  o r  t h e  NEISS (hospi  t a l  emergency rooms). 

Since burns comprise o n l y  a  smal l  subgroup o f  t h e  t o t a l  data 

c o l  lec ted ,  burn est imates may have unacceptably l a r g e  s tandard 

e r r o r s .  Few i f  any ambulatory burn p a t i e n t s  go d i r e c t l y  t o  

s p e c i a l i s t s  o f  any k ind .  Hence i t  may be reasonable t o  r e s t r i c t  

a t t e n t i o n  t o  general o r  f a m i l y  p r a c t i t i o n e r s .  Th i s  r e s t r i c t i o n  

might  reduce t he  var iance o f  t he  est imates.  There i s  t h e  general  

ques t ion  o f  how use fu l  burn data a re  f o r  f i r e  est imates.  Burn 

p a t i e n t s  i n  t he  MAMCSINAMCS would be expected t o  come f rom f i r e s  i n  

which o n l y  one person was i n j u r e d ,  as v i c t i m s  o f  more ser ious  f i r e s  

would l i k e l y  be taken t o  h o s p i t a l s .  

2.8 Workman's Compensation: S ta te  Data 

The workman's compensation records f o r  each s t a t e  may p rov ide  

data on t h e  number o f  i n j u r i e s  f rom f i r e s  of an i n d u s t r i a l  o r  com- 

merc ia l  na tu re  t o  ~ n d i v i d u a l s  i n  t he  work fo rce .  E f f o r t s  t o  

*The Nat iona l  Ambulatory Medical Care Survey Sympton C l a s s i f i c a t i o n  
U.S. V i t a l  and Hea l th  S t a t i s t i c s  Ser ies 2 No. 63, DHEW P u b l i c a t i o n  
No. (HRA) 74-1 337. Heal t h  Researches Admin is t ra t ion ,  Washington, 
. U.S .  P r i n t i n g  O f f i c e ,  May, 1974. 

**Cornel l ,  R.G. and T.J. Tomberl in, 1974. The sampling p l an  f o r  the 
Michigan Arnbul a t o r y  Medical Care Survey. M i  c h i  gan Department o f  
Pub1 i c Heal th .  



determine t he  accessi  b i  1 i ty  o f  these data f o r  M i  c h i  gan a re  underway 

b u t  have n o t  been successfu l  as y e t .  The u t i l i t y  o f  these data w i l l  

l a r g e l y  be determined by whether t he  i n j u r i e s  a re  recorded by cause 

( i  .e., f i r e )  and by d iagnosis .  The usefulness of these data may be 

reduced i f - - a s  appears t o  be the  case i n  Michigan, a t  l eas t - - t he  

q u a l i f y i n g  types o f  i n j u r i e s  have changed f requent l y .  It i s  a l s o  

l i k e l y  t h a t  t he  d e f i n i t i o n  o f  q u a l i f y i n g  i n j u r i e s  w i l l  va ry  f rom 

s t a t e  t o  s t a t e .  If so, i t  would be necessary t o  t ry  t o  d e f i n e  a 

common s e t  o f  i n j u r i e s  f o r  combination. It i s  probable t h a t  some 

s t a t e s '  data w i l l  n o t  be usable o r  access ib le .  

The S ta te  o f  Michigan has computerized data on workmen's com- 

pensat ion which i nc l ude  type o f  i n j u r y  and cause o f  i n j u r y .  Pre- 

l i m i n a r y  con tac ts  i n d i c a t e  t h a t  these data w i l l  be a v a i l a b l e  f o r  use 

i f  des i red.  Fu r the r  d e t a i l e d  i n f o r m a t i o n  on t he  va r i ab les  recorded 

and t he  method o f  coding w i  11 be forthcoming. The data f i l e  has t he  

c a p a b i l i t y  o f  s e l e c t i n g  a subgroup of i n j u r i e s - - e . g . ,  those caused 

by f i r e - -and  then o b t a i n i n g  copies of t h e  o r i g i n a l  r epo r t s .  Thus i t  

appears t h a t  these data may be more use fu l  than o r i g i n a l l y  thought.  

One drawback i s  t h a t  t h e  data a re  n o t  cu r ren t .  Data a re  a v a i l a b l e  

f o r  the  years 1970-1974 a t  t he  p resen t  t ime. No d e f i n i t e  date f o r  

a v a i l a b i l i t y  o f  t h e  1975 data would be obtained. 

2.9 NCHS Hea l th  I n t e r v i e w  Survey 

The Hea l th  I n t e r v i e w  Survey conducted by t he  NHCS i s  a n a t i o n a l  

household i n t e r v i e w  survey. Respondents a re  asked about seeking 

medical a i d  f o r  whatever reason. Acc identa l  i n j u r i e s  a re  inc luded.  

However, i n j u r i e s  r e s u l t i n g  f rom f i r e s  have n o t  

appeared i n  pub1 i shed  t abu la t i ons .  These data a re  presumably ava i  1 - 
ab le  a t  t he  NCHS. However, i t  i s  l i k e l y  t h a t  i n j u r i e s  r e s u l t i n g  

from f i r e s  a re  so r a r e  as t o  n o t  have appeared i n  t h e  sample w i t h  

s u f f i c i e n t  f requency t o  g i ve  v a l i d  est imates.  



2.10 Burn Data from the  S ta te  o f  F l o r i d a  

A s e r i e s  o f  papers presented r e c e n t l y  r e p o r t  on data on burn i n -  

j u r i e s  co1 l e c t e d  from records a t  75 o f  t he  s t a t &  220 h o s p i t a l s .  *-*** 
The a n a l y t i c a l  methods and t he  data repo r ted  i n  t h e  papers leave much 

t o  be des i red.  However, t he  authors  i n d i c a t e  t h a t  some p o t e n t i a l l y  

use fu l  data have been co l l ec ted .  These data i nc l ude  both emergency 

room v i s i t s  and admissions, fac ts  about the  h o s p i t a l  s  , demographic 

va r i ab les  about t he  pa t i en t s ,  and burn h i s t o r y  in fo rmat ion- -acc iden t  

l o c a t i o n ,  cause o f  burn, e tc .  --as we1 1  as medical t reatment.  

The data a re  from a  re t rospec t i ve ,  one-year study. Consequently, 

i t  i s  somewhat quest ionable how much miss ing  data t h e r e  i s  o r  how 

accu ra te l y  some va r i ab les  were recorded. There i s  a l s o  a  p rospec t i ve  

s tudy ongoing c o l l e c t i n g  s i m i l a r  data, It may be use fu l  t o  ask t h e  

authors  f o r  the use o f  t h e i r  data. 

2.11 S ta te  Data from NFIRS 

The data t o  be ob ta ined  f rom the  severa l  s t a tes  v i a  the NFIRS 

w i l l  p r i m a r i l y  be use fu l  i n  es t ima t i ng  t he  inc idence  o f  f i r e s .  How- 

ever, t h e  i n j u r y  r e p o r t s  w i l l  be a  use fu l  ad junc t  t o  t he  o t h e r  i n j u r y  

in fo rmat ion .  I n  p a r t i c u l a r ,  they w i l l  be one of t he  few sources 

where the  i n j u r y  can be d i r e c t l y  r e l a t e d  t o  t he  f i r e  i n c i d e n t .  It 

i s  t o  be expected t h a t  n o t  a l l  f i r e  i n j u r i e s  w i l l  r e s u l t  f rom f i r e  

*Linn, B.S. ; Stephenson, S. E.,  J r .  ; Smith, J. "The Assessment o f  
Needs f o r  Burn Care" Report f rom a  F l o r i d a  Medical Program, I nc .  
grant .  (Contact B.S. Linn, M.D., Associate Ch ie f  of S t a f f  f o r  
Education, Veterans Admini s t r a t i o n  Hosp i t a l  , Associate Professor 
o f  Survey, U n i v e r s i t y  o f  Miami, School o f  Medicine, Miami , F l o r i d a  
November, 1976. ) 

**Linn, B.S.; Stephenson, S.E., J r ;  Bergst resser ,  P.R., and Smith, 
J. "Are Burn Un i t s  t he  Best Places t o  T rea t  Burn Pa t i en t s? "  Pre- 
sented a t  Assoc ia t ion  f o r  Academic Surgery, November 5, 1976, 
Key B i  scayne, F l  o r i  da. *** "Do D o l l a r s  Spent Relate t o  Outcomes i n  Burn Care." 
presented a t  Southern Medical Assoc ia t ion  Meeting, November 9 ,  
1976. (Correspondence t o  B.S. L inn,  M.D.,  Veterans Admin i s t r a t i on  
Hosp i t a l ,  1201 Northwest 16 th  S t ree t ,  Miami, F l o r i d a  33125. ) 



i n c i d e n t s  which a re  repo r tab le  through t h e  NFIRS, Fur ther ,  t h e r e  

may be some under-reporting--particul a r l y  o f  minor i n  j u r i e s  du r i ng  

t he  i n i t i a l  per iods of r epo r t i ng .  Comparison of i n j u r i e s  repo r ted  

through NFIRS w i t h  those f rom h o s p i t a l  o r  emergency room records w i l l  

be impor tan t  t o  i d e n t i f y  the  commonality o f  r e p o r t i n g  as w e l l  as 

segments repo r ted  o n l y  through one source. These comparisons w i  11 

be d i f f i c u l t ,  s i nce  t h e  NEISS i s  o n l y  aimed a t  n a t i o n a l  t o t a l s ,  w h i l e  

t h e  h o s p i t a l  record  data from NCHS i s  n a t i o n a l ,  and four  geographica l  

reg ions,  w h i l e  NFIRS w i l l  be f o r  se lec ted  s ta tes .  Comparisons may 

have t o  be r e s t r i c t e d  t o  c e r t a i n  c i t i e s .  

The i n j u r y  data from the  NFIRS may be ex t rapo la ted  t o  the  U.S. 

i n  two ways. Each s t a t e ' s  t o t a l  may be expanded t o  the  U.S. by 

s imply  us ing  a  popu la t i on  expansion f a c t o r :  

Na t iona l  e x t r a p o l a t i o n  = Number f o r  s t a t e  

US popu la t i on  
Statek popu la t i on  

This  would be done f o r  each s t a t e  and t he  r e s u l t s  compared w i t h  

those from o t h e r  data and from o t h e r  s ta tes .  A second method i s  t o  

use demographic va r i ab les  by county o r  census t r a c t  i n  a model t o  

p r e d i c t  t h e  f i r e  i n j u r i e s .  Th is  est imated model would then be used 

w i t h  the  n a t i o n a l  census data t o  o b t a i n  n a t i o n a l  est imates.  These 

methods a re  discussed i n  more d e t a i l  i n  Appendix A. 

2.12 Publ ished Est imates 

These i n c l u d e  t h e  S ta te  F i r e  Marshal 1 ' s  r epo r t s  and t he  e s t i -  

mates pub l i shed  by  the  NFPA, A l l  es t imates should be compared and 

i ncons i s tenc ies  noted. Attempts t o  reso lve  o r  e x p l a i n  i ncons i s -  

tenc ies  i n  pub l i shed  r e p o r t s  should be made. Some suggested methods 

are discussed i n  Sect ion 3.1. 



2.13 Est imates o f  F i r e  I n c i d e n t s  

There appear t o  be two p r imary  sources o f  informat ion--NFIRS 

and t h e  f i r e  department survey t h a t  t h e  NFPA conducts--and one 

secondary source--State F i r e  Marshal 1  ' s  r e p o r t s .  

The sample o f  f i r e  departments u t i l i z e d  by t h e  NFPA t o  fo rm 

n a t i o n a l  es t imates  i s  p o t e n t i a l l y  a  ve ry  sound source. Assuming t h a t  

a v a l i d  p r o b a b i l i t y  sample has been se lected,  t h e r e  a r e  o n l y  t h ree  

f a c t o r s  which l i m i t  t h e  p r e c i s i o n  and accuracy o f  t h e  es t imates  de- 

r i v e d  f rom t h e  survey data.  

The f i r s t  i s  sample s i ze .  Th is  i s  r e f l e c t e d  i n  t h e  es t imated  

s tandard e r r o r s  o f  t h e  est imates.  The l a r g e r  t h e  sample s i ze ,  t h e  

smal l e r  t h e  sampl ing e r r o r .  However, s i nce  t h e  s tandard e r r o r  de- 

creases by  a f a c t o r  o f  (n-'), d i m i n i s h i n g  r e t u r n s  1  i m i t  t h e  sample 

s i ze .  That i s ,  because o f  t h e  square r o o t  o f  t h e  sample s i ze ,  t h e r e  

comes a p o i n t  beyond which i t  becomes economica l ly  i n f e a s i b l e  t o  i n -  

crease t h e  sample s ize.  Th i s  f a c t o r  i s  w e l l  known and c o n t r o l l e d .  

The s i z e  o f  t h e  s tandard e r r o r  can be ca l cu l a ted .  

The second f a c t o r  i s  t he  percen t  o f  t h e  f i r e  departments i n  t h e  

sample which do n o t  respond, o r  which do n o t  supply  adequate data.  

Th is  non-response i s  always a problem i n  sample surveys. It i n t r o -  

duces a b i a s  i n t o  t he  r e s u l t s - - a  b i a s  which i s  unknown. Th i s  b i a s  

adds t o  t h e  r o o t  mean square e r r o r  (RMS), which i s  g e n e r a l l y  t h e  

app rop r i a t e  f o r m u l a t i o n  o f  s tandard e r r o r  o r  p r e c i s i o n  i n  sampl i n g  

problems. The RMS i s  g i ven  by (Var iance + ~ias') ' .  I f  a p ropo r t i on ,  

P, o f  t he  sample u n i t s  ( f i r e  departments) do n o t  supp ly  data,  and 

t h e  d i f fe rence  on some var iab le ,  X, between those u n i t s  surveyed and 

those n o t  i s  A, then t h e  b i a s  i s  equal t o  P. Note t h a t  A i s  unknown, 

s i nce  A represents  t he  d i f f e r e n c e  between t he  values o f  X observed 

and t h e  unknown values o f  X f c r  u n i t s  which were n o t  observed. Thus 

t h e  b i a s  i s  g e n e r a l l y  unknown. Sometimes i t  i s  p o s s i b l e  t o  f i n d  a 

reasonable upper bound f o r  a so t h a t  t h e  b i a s  can be est imated.  

Sometimes fo l low-up e f f o r t s  can o b t a i n  values f o r  some o f  t he  u n i t s  



o r i g i n a l l y  missing, a l l o w i n g  A t o  be est imated. I n  any event,  t h e  

sma l l e r  t he  p r o p o r t i o n  o f  m iss ing  data (p), t h e  sma l l e r  t h e  b i as .  

The t h i r d  and most se r ious  l i m i t a t i o n  on t h e  NFPA survey da ta  

i s  the  f a c t  t h a t  i t  i s  a  survey o f  records k e p t  by t h e  f i r e  depar t -  

ments. Thus, i t  i s  s u b j e c t  t o  d i f f e r e n t  record  systems. For  ex- 

ample, one department may have complete records on each i n c i d e n t ,  

f a l s e  alarm, f i r e  o r  whatever, w h i l e  another  may o n l y  record  f i r e  

runs. Th is  a l s o  i m p l i e s  t h a t  des i r ed  d e t a i l  may be l ack i ng .  Fur-  

t he r ,  the  survey des igner  has l i t t l e  c o n t r o l  over  t h e  q u a l i t y  and 

accuracy of t he  o r i g i n a l  data  c o l l e c t e d .  It may be d i f f i c u l t  t o  

assess t he  q u a l i t y  o f  data  f rom any g iven  f i r e  department. Thus an 

a d d i t i o n a l  source of b i a s  i s  under - repor t ing  o r  e r r o r s  i n  t h e  bas i c  

data a t  t h e  sampled f i r e  departments. It i s  probably  n o t  f e a s i b l e ,  

b u t  t he  b e s t  i n t e r i m  n a t i o n a l  es t imates would probably  be ob ta ined  

from a  n a t i o n a l  sample o f  f i r e  departments which were a11 us ing  

s tandard f i r e  i n c i d e n t  r e p o r t i n g  forms, had been t r a i n e d  i n  t h e i r  

use, and which submi t ted the  forms d i r e c t l y  t o  t he  NFPCA on a  regu- 

l a r  bas is  (perhaps weekly) .  The NFIRS data should  be used t o  v a l i -  

da te  t he  data ob ta ined  f rom the  NFPA survey sample whenever poss ib le .  

The NFIRS data w i l l  have t he  most d e t a i l  on f i r e  i nc i den t s .  

They a l s o  appear t o  o f f e r  t he  b e s t  source o f  i n f o r m a t i o n  about such 

quest ions as what p r o p o r t i o n  o f  f i r e s  r e s u l t  i n  i n j u r i e s ,  what t h e  

d i s t r i b u t i o n  o f  t ype  o f  p rope r t y  i n v o l v e d  i n  f i r e s  i s ,  what t he  d i s -  

t r i b u t i o n  o f  type o f  i n j u r i e s  i s .  One d i f f i c u l t y  i s  t h a t  t h e  NFIRS 

data con ta i n  o n l y  i n c i d e n t s  r epo r t ed  by f i r e  departments, Thus, 

these data wi 11 n o t  con ta i n  cases where an i n j u r y  r e s u l t e d  f rom a  

f i r e  which was n o t  r epo r t ed  t o  t h e  f i r e  department. Many o f  t h e  i n -  

j u r i e s  r epo r t ed  through t h e  NEISS may be o f  t h i s  type.  Comparison 

o f  NEISS and NFIRS data i n  j o i n t l y  covered communities w i l l  a l l o w  

t h i s  t o  be est imated. 

The NFIRS da ta  are n o t  a  n a t i o n a l  sample. Some m e t h ~ d  of e x t r a -  

p o l a t i o n  t o  t he  n a t i o n  must be used. (Suggested methods a re  



discussed in Appendix A. ) For certain classes of f i r e  incidents or 

in juries independent national estimates may be avai 1 able. Examples 

of th i s  are consumer product-associated f i r e  injuries and automotive 
f i r e  injuries.  The degree of correspondence between the national 
extrapolation from the NFIRS for these cases and the other national 
estimates will provide a possible measure of the adequacy of the 
extrapolation. I t  may also suggest which method of extrapolating i s  
preferred. 

The State Fire Marshall's Reports provide summary s t a t i s t i c s  of 
varying accuracy for  a subset of the s ta tes .  To the extent that the 
modeling approach to extrapol ation permits making s t a t e  estimates, 
these can be cross-val idated with the Fire Marshall's reports. The 
State Fire Marshal 1 ' s  reports can be cross-checked directly for the 
s ta tes  from which NFIRS data are available. If the Fire Marshall's 
reports are done independently this  would give some idea of the 
accuracy. If the Fire Marshal 1 ' s  reports use the NFIRS data, then 
comparison with previous year 's  reports--prior t o  NFIRS--wi 11 a1 low 
estimation of the effect  of the introduction of NFIRS and conse- 
quently of the accuracy of the reports without NFIRS. 

2.14 Transportation Fires 

Fires involving people and goods in t rans i t  continue t o  be 
significant portion of the total  problem of f i r e .  Since transpor- 
tation encompasses a vast array of transportation modes and trans- 
portation vehicles, i t  i s  most d i f f i cu l t  t o  acquire these data re- 
lating t o  f i r e s  and f i r e  injuries so that  they are comparable, or 
meaningful when examined i n  to ta l .  Use of combustible fuels in 
transportation vehicles has contributed extensively to  the potential 
for f i r e ,  as well as escalating the severity of f i r e s  when they do 
occur. 

Flammable or hazardous materials in t rans i t  are also a major 
source of f i r e .  The potential for creating " f i r e  incidents" i s  



f u r t h e r  compounded by modern, complex t r a n s i t  arrangements. Sh ip  

cargo may be t r a n s f e r r e d  t o  motor c a r r i e r ,  which i s  then "piggybacked" 

by r a i l .  Th is  increases t he  hand l i ng  o f  these m a t e r i a l s  which i n  

t u r n  increases t h e  p o t e n t i a l  f o r  an acc i den t  which cou ld  r e s u l t  i n  

f i r e .  

Marine acc iden ts  i n v o l v i n g  f i r e  come w i t h i n  t he  domain o f  t h e  

U.S. Coast Guard. Large o r  ca tas t r oph i c  acc iden ts  w i t h  f i r e  a re  

r epo r t ed  i n  d e t a i l  w i t h  accuracy. However, where such i n c i d e n t s  do 

no t  i n v o l v e  any i n j u r y ,  o r  o n l y  minor  i n j u r y ,  t he  da ta  become sparse. 

Th is  i s  p a r t i c u l a r l y  t r u e  where smal l  commercial o r  p leasure boa t  acc iden ts  

a re  invo lved.  To acqu i r e  t he  necessary data t o  adequately descr ibe  

t he  problem o f  marine f i r e ,  i t  i s  recommended t h a t  t h e  NFPCA work 

d i r e c t l y  w i t h  the  U.S. Coast Guard so as t o  evo lve a  data system 

more rep resen ta t i ve  o f  marine f i r e s .  

Data on f i r e s  i n v o l v i n g  r a i l r o a d s  and r a i l - r e l a t e d  f i r e s  a re  

kep t  by t h e  Federal  Ra i l r oad  Adm in i s t r a t i on .  I n  p u b l i c a t i o n s  by the  

FRA, f i r e  and i t s  r e l a t e d  ef fec ts  a r e  noted by codes 5863-5880. Th is  

i n f o rma t i on  appears t o  be accurate  and access ib le .  But i t  a l s o  seems 

t o  be somewhat l i m i t e d .  The l a t e s t  r e p o r t  which inc ludes  such was 

pub l i shed  i n  1972.* 

The problem of r a i l r o a d  f i r e s  i s  i n t e r t w i n e d  w i t h  t h e  problem 

o f  t r a n s p o r t i n g  hazardous m a t e r i a l s .  Here, t h e  Department o f  Trans- 

p o r t a t i o n ' s  O f f i c e  o f  Hazardous M a t e r i a l s  i s  b u i l d i n g  a data system 

f o r  r e c e i p t ,  storage, and convenient accessing of data concerning flamma- 

b l e  and/or exp los i ve  m a t e r i a l s  i n  acc iden ts .  I t i s  recommended t h a t  

t he  NFPCA develop a  system f o r  accurate  r e p o r t i n g  and reco rd i ng  o f  

f i r e  i n c i d e n t s  and f i r e  i n j u r i e s  i n  con junc t i on  w i t h  t he  FRA and 

O f f i ce  o f  Hazardous M a t e r i a l s .  

A v i a t i o n  f i r e s  and f i r e - r e l a t e d  i n j u r i e s  a re  a v a i l a b l e  w i t h i n  

p u b l i c a t i o n s  o f  t he  FAA. These appear 

*Accidents B u l l e t i n  No. 141, Federal R a i l  road Adm in i s t r a t i on ,  De- 
yartrnent of T ranspor ta t ion ,  Washington, D.C., 1972. 



t o  be complete and accurate ,  and a r e  perhaps t h e  most r e l i a b l e  da ta  

a v a i l a b l e  w i t h i n  t h e  broad ca tegory  o f  t r a n s p o r t a t i o n  f i r e s .  These 

data,  however, may n o t  i n c l u d e  f i r e s  which occur  w i t h i n  a i r p o r t s  o r  

i n  hangars, which would norma l l y  be repo r t ed  through more conven- 

t i o n a l  p ro fess i ona l  f i r e  f i g h t e r  o rgan i za t i ons .  Whi le da ta  r e l a t -  

i n g  f i r e  i n c i d e n t s  i n  a v i a t i o n  appear adequate, i t  i s  

recommended t h a t  t he  NFPCA f u r t h e r  assess t h e  completeness of t h e i r  

da ta  d i r e c t l y  w i t h  t h e  FAA. 

Motor v e h i c l e  f i r e s  and f i r e - r e l a t e d  i n j u r i e s  a re  perhaps t h e  

one area i n  t r a n s p o r t a t i o n  f i r e s  w i t h  sparse and seemingly incon-  

s i s t e n t  data.  No planned o r  e s t a b l i s h e d  data system e x i s t s  which 

a c c u r a t e l y  represen ts  t h i s  problem. A t t e n t i o n  has been focussed on 

t h e  problem o f  motor v e h i c l e  crash f i r e s  by t h e  media and by consumer 

advocacy groups i n  r ecen t  years .  Th is  has r e s u l t e d  i n  a s t reng then-  

i n g  o f  t h e  v e h i c l e  sa fe ty  standard* dea l i ng  w i t h  f u e l  systems. 

F i r e s  i n  motor v e h i c l e  acc iden ts  a r e  es t imated  t o  occur  i n  

about 17,000 acc iden ts  each year, which account f o r  about 500 deaths 

r e s u l t i n g  d i r e c t l y  f rom the  f i r e . * *  Th is  represen ts  f rom 1% t o  

1.5% o f  a l l  v e h i c l e  t r a f f i c  acc i den t  deaths. Deaths which occur  i n  

acc iden ts  which a re  accompanied by  f i r e ,  o r  where f i r e  may n o t  be 

d i r e c t l y  r e l a t e d  t o  death, amount t o  about 1000 annua l l y ,  and r e -  

p resen t  between 1.7% and 2 .8% o f  our  annual t o l l  o f  v e h i c l e  crash 

deaths. 

These t o t a l s  a re  much sma l l e r  than were commonly accepted*** 

p r i o r  t o  t h e  Cooley s tudy.  While t he  Cooley s tudy d i d  dimension t h e  

*Federal Motor Veh ic le  Sa fe ty  Standard #301, "Fuel System I n t e -  
g r i t y " ,  as amended by NHTSA pub1 i shed  n o t i c e  on A p r i l  16, 1975 t o  
be e f f e c t i v e  September 1, 1975. 

* * "F i re  i n  Motor Veh ic le  Accidents,"  Pe te r  Cooley, Uni v e r s i  t y  o f  
Michigan, Highway Sa fe ty  Research I n s t i t u t e ,  Report  UM-HSRI-SA- 
74-3, A p r i l ,  1974. 

***Previous motor v e h i c l e  crash f a t a l i t y  exper iences was be l i eved  
t o  account f o r  about 3500 deaths annua l l y .  



problem more accura te ly ,  i t  never the less  i s  be1 ieved  t o  represen t  

conserva t i ve  est imates o f  f i r e  and f i r e  deaths and i n j u r i e s  i n  

motor v e h i c l e  crashes. 

Some s t a t e s  have begun t o  i n c l u d e  f i r e  i n  t h e i r  s ta tew ide  a c c i -  

dent  r e p o r t i n g  form so t h a t  est imates can be made based on mass 

acc iden t  r e p o r t i n g  data. These have been i n i t i a t e d  r e l a t i v e l y  r e -  
c e n t l y  and i t  w i l l  be some t ime be fo re  these data can be analyzed i n  

terms of t h e i r  appropr ia teness t o  n a t i o n a l  es t imates.  

Motor v e h i c l e  f i r e s  which a re  n o t  the  r e s u l t  o f  a  crash repre-  

sent  a  s i z a b l e  p o r t i o n  o f  a l l  motor v e h i c l e  f i r e s .  Data which i n -  

c lude  non-crash f i r e s  a re  d i f f i c u l t  t o  ob ta i n .  Other than t h e  con- 

ven t i ona l  f i r e  f i g h t e r  system o f  responding t o  such f i r e s  and com- 

p l e t i n g  and f i l i n g  f i r e  i n c i d e n t  repor ts , *  1  i t t l e  data a re  a v a i l a b l e .  

One area which appears t o  be most p roduc t i ve  i n  assessing t h e  pro-  

blem o f  non-crash f i r e s  i s  through s tudy ing  insurance c la ims  data. 

One such study,** a  s tudy t o  determine v e h i c l e  de fec ts  f rom i n -  

surance c la ims  data,  has i n d i c a t e d  t h a t  t h e  problem o f  non-crash 

v e h i c l e  f i r e s  t o  be t he  l a r g e s t  v e h i c l e  de fec ts  category  observed. 

Insurance c la ims  data r equ i r es  t he  coopera t ion  o f  insurance cor -  

po ra t ions .  Such cooperat ion i s  o f t e n  d i f f i c u l t  t o  o b t a i n  when 

t he re  i s  a  c o n f l i c t ,  r e a l  o r  apparent, w i t h  t h e i r  need t o  keep such 

data c o n f i d e n t i a l  f o r  reasons o f  compet i t i on .  Regardless o f  such 

obstac les,  insurance c la ims  da ta  appear as t h e  bes t  source o f  non- 

crash v e h i c l e  f i r e s  and f i r e  i n j u r i e s .  

The Bureau o f  Motor C a r r i e r  Sa fe ty  r equ i r es  t h a t  i n t e r s t a t e  

commercial c a r r i e r s  r e p o r t  on acc idents  i n  which t he re  i s  death o r  

i n j u r y ,  o r  where t o t a l  damage t o  a l l  p rope r t y  i n v o l v e d  i n  t he  a c c i -  

dent  amounts t o  an aggregate t o t a l  c~f $2,000 o r  more. BMCS data a re  

*Which o f ten  con ta ins  l i t t l e  i n f o rma t i on  o t h e r  than t h a t  a  f i r e  
occurred. 

**Conducted by t he  American Automotive Assoc ia t ion  o f  Southern 
C a l i f o r n i a  and sponsored by the  NHTSA O f f i c e  o f  Veh ic le  Defects.  



i n f o rma t i ve ,  b u t  do n o t  a c c u r a t e l y  p o r t r a y  t he  problem o f  commercial 

c a r r i e r  v e h i c l e  f i r e  and f i r e  i n j u r y .  Only i n t e r s t a t e ,  o r  regu la ted ,  

o rgan i za t i ons  a re  r e q u i r e d  t o  comply w i t h  the  acc i den t  r e p o r t i n g  

requirement.  They represen t  o n l y  a  p a r t  o f  a l l  commercial c a r r i e r  

o rgan i za t i ons ,  and tend t o  be wel l -operated companies w i t h  c o n s i s t e n t  

and es tab l i shed  p o l i c i e s  where s a f e t y  i s  invo lved .  

It seems l i k e l y  t h a t  an e f f e c t i v e  s ta tew ide  p o l i c e  r e p o r t i n g  

system f o r  acc iden ts  i n v o l v i n g  a1 1 veh i c l es  and s p e c i f i c a l  l y  n o t i n g  

t he  presence o r  absence o f  f i r e  i n  t h e  acc i den t  w i l l  be t h e  b e s t  

method o f  a c q u i r i n g  da ta  on f i r e s  and f i r e  i n j u r i e s  assoc ia ted  w i t h  

motor v e h i c l e  crashes. Non-crash c a r  f i r e s  can o n l y  be i d e n t i f i e d  

through f i r e  department records  as i n  NFIRS. Some method o f  

i d e n t i f y i n g  whether a  f i r e  assoc ia ted  w i t h  a  crash has been responded 

t o  by a  f i r e  department i s  necessary t o  avo id  double coun t i ng  o f  

c rash f i r e s  if b o t h  po l  i c e  and f i r e  department records  a re  t o  be 

used. A s imp le  way t o  accomplish t h i s  would be t o  have a  box on 

t h e  acc iden t  r e p o r t i n g  form t o  check i f  t h e  f i r e  department had been 

s  u m n e d  . 
The NTSB i s  one governmental o r g a n i z a t i o n  which i s  concerned 

w i t h  a1 1  t r a n s p o r t a t i o n  acc idents .  NTSB has t h e  r e s p o n s i b i l i t y  

of i n v e s t i g a t i n g  causes o f  such acc iden ts .  But  t o  i n v e s t i g a t e  

a1 1  such acc idents  i s  an imposs ib le  task .  They have tended t o  

concen t ra te  t h e i r  e f f o r t s  on t h e  more spec tacu la r  and ca tas -  

t r o p h i c  accidents w i t h  h i g h  p u b l i c  i n t e r e s t .  The NTSB serves an 

impo r tan t  f u n c t i o n  i n  b r i n g i n g  a t t e n t i o n  t o  acc iden ts  where a  

s tudy o f  t h e i r  causal  f a c t o r s  i n d i c a t e s  needed changes t o  ou r  t r anspo r -  

t a t i o n  system. It cannot serve as a  source of accura te  and com- 

p l e t e  data r ega rd i ng  f i r e  i nc i dence  exper ience i n  t r a n s p o r t a t i o n .  

In summary, data r e l a t i n g  t o  f i r e  i n c i d e n t s  i n  t r a n s p o r t a t i o n  i s  

s p o t t y  and spread among var ious  o rgan i za t i ons .  These data a re  d i f -  

f i c u l t  t o  i n t e r p r e t  and e x i s t  w i t h  va r y i ng  degrees o f  conf idence as 



t o  t h e i r  o r i g i n ,  accuracy, and completeness. Most o rgan iza t ions ,  

such as FAA, FRA, NTSB, e tc . ,  tend t o  regard  t h e i r  acc iden t  data 

w i t h  f i r e  i nc l uded  i n  va ry i ng  degrees o f  completeness and impor- 

tance. 

T ranspor ta t ion  f i r e s  i s  a most d i f f i c u l t  area f o r  t h e  NFPCA, 

b u t  one where b e t t e r  data can be ob ta ined  through work ing c l o s e l y  

w i t h  the  var ious  organi  za t ions  where such i n f o r m a t i o n  res ides ,  and 

work ing f o r  changes i n  data r e p o r t i n g  and hand l ing  w i t h i n  these 

o rgan iza t ions .  



3. NATIONAL ESTIMATES BASED OF1 NEISS DATA 

The NEISS da ta  system i s  one source o f  n a t i o n a l  es t imates o f  

f i  re - re1  a ted  deaths and i n j u r i e s .  NEISS da ta  a re  r e s t r i c t e d  t o  

consumer-product-related emergency room v i s i t s .  However, because 

"Home S t ruc tu re "  i s  cons idered t o  be a  consumer product ,  t he  ma jo r  

types o f  emergency room f i r e  i n j u r i e s  n o t  i nc l uded  i n  t h e  NEISS 

data appa ren t l y  a re  i n d u s t r i a l ,  f i r e  f i g h t e r ,  and motor v e h i c l e  f i r e  

i n j u r i e s . *  I n j u r i e s  w i t h  death o c c u r r i n g  a t  t he  scene, o r  n o t  

t r e a t e d  i n  a  h o s p i t a l  , o r  w i t h  d i r e c t  admission t o  a  hosp i ta l ,  would 

n o t  be i nc l uded  i n  NEISS, s i nce  these persons a re  n o t  t r e a t e d  i n  an 

emergency room. Thus when used f o r  o v e r a l l  n a t i o n a l  es t imates,  

NEISS w i l l  o f  course underest imate.  As an example o f  t h i s ,  con- 

s i d e r  t h a t  t h e r e  were 46 deaths f rom acc iden ts  i n v o l v i n g  consumer 

products  and f i r e s  d u r i n g  the  p e r i o d  January, 1975, through June, 

1976, r epo r t ed  i n  t h e  NEISS data.  Us ing t he  sampl ing weights  f o r  

t h e  h o s p i t a l s  i n  which these deaths occur red  r e s u l t s  i n  an e s t i -  

mated 865 f i r e - a s s o c i a t e d  acc i den ta l  deaths, o f  which an es t imated  

600 occur red  d u r i n g  ca lendar  1975. Th is  i s  c l e a r l y  a  gross under- 

e s t i m a t i o n  of t h e  number of f i r e - a s s o c i a t e d  deaths. Fu r t he r ,  a  

death es t imate  from NEISS appears t o  be u n r e l i a b l e ,  as examinat ion 

o f  t h e  data suggests r e p o r t i n g  d i f ferences among t h e  h o s p i t a l s  on 

deaths. 

3.1 F i re -Re la ted  Deaths and I n j u r i e s  

The n a t i o n a l  es t imates  f o r  p roduc t - r e l a ted  emergency room v i s i t s  

w i t h  f i r e  involvement i s  g iven i n  Table 3-1 f o r  t h e  p e r i o d  January, 

"Analysis o f  t he  data makes i t  appear 1  i k e l y  t h a t  most res idence 
f i r e s  a re  n o t  i nc l uded  i n  t he  NEISS. "Hone S t r u c t u r e "  i s  a general  
code used when no more s p e c i f i c  p roduc t  i s  a v a i l a b l e - - n o t  imp ly -  
i n g  the  i n t e n t  t o  code a l l  r e s i d e n t i a l  f i r e s .  



TABLE 3-1. NATIONAL ESTIMATES FROM NEISS FIRE RELATED 
E7,lERGEMCY ROOM VISITS 

1975 

F i r s t  6 months 

Jan 

Feb 

Mar 

A p r 

May 
J un 

Las t  6 months 

J u l  

Aug 

Sep 
Oct 

Nov 

De c 

1976 

F i r s t  6 months 

Jan 

Fe b 

Mar 

Apr 

May 
Jun 

F i r e  Related 

28,425 (321.3)" 

13,010 (179.6) 

1,789 (39.4) 

2,118 (60.3) 

1,728 (32.5) 

2,101 (42.0) 

2,343 (48.6) 

2,931 (60.8) 

15,415 (172.6) 

3,111 (63.8) 

2,610 (44.2) 

1,976 (34.6) 

2,641 (41.4)  

2,680 (53.4) 

2,396 (44 .7 )  

Thermal Burns 

112,525 ( 1  103.8) 

53,538 (552.9) 

6,090 (74.9) 

7,031 (98.4) 

9,157 (131.5) 

8,165 (104.7) 

9,561 (118.8) 

13,534 (201 . O )  

58,987 (603.7) 

14,131 (214.5) 

10,384 (133.1 ) 

7,825 (86.3) 

8,190 (103.8) 

7,998 (105.0) 

10,459 (175.0) 

*The number i n  parentheses i s  i n  each case t h e  s tandard e r r o r  
assoc ia ted w i t h  t h e  g iven est imate.  



1975, t o  June, 1976. For  comparison purposes a  column f o r  t h e  d iaq-  

nos i s  category  thermal burn i s  a l s o  given. The two ca tego r i es  

shoul d  have rough l y  comparable numbers because thermal burn  i n c l  udes 

a l  l flame and h o t  s o l  i d  i n j u r i e s ,  whereas f i r e - r e l a t e d  should  i n c l u d e  

a l l  f lame burns and f i r e - a s s o c i a t e d  i n j u r i e s .  The f a c t  t h a t  t h e  

es t imates  f o r  f i  r e - r e l a t e d  i n j u r i e s  a re  one- four th  t o  one- th i  r d  

t h a t  o f  t h e  es t imates  f o r  thermal burn i n j u r i e s  suggests t h a t  t he  

category  f i r e  invo lvement  i s  under- repor ted i n  N E I S S .  

The da ta  i n  Table  3-1 show an inc rease  i n  t h e  es t imated  number 

o f  f i r e - r e l a t e d  i n j u r i e s  and thermal burns i n  t h e  f i r s t  s i x  months 

o f  1976 as compared t o  t h e  f i r s t  s i x  months o f  1975. The inc rease  

i s  p a r t i c u l a r l y  n o t i c e a b l e  among t h e  fi re- re1  a ted  i n j u k f e s ,  where 

1.55 t imes as many were repo r t ed  i n  t h e  f i r s t  s i x  months of 1976 

as i n  t h e  f i r s t  s i x  months o f  1975. Among thermal burns,  1.13 

t imes as many were repo r t ed  i n  t h e  f i r s t  s i x  months of 1976 as i n  

the  f i r s t  s i x  months o f  1975. Th is  suggests t h a t  more a t t e n t i o n  i s  

b e i n g  p a i d  t o  the  de te rmina t ion  o f  whether an i n j u r y  was f i r e -  

r e l a t e d  than p r e v i o u s l y .  On t h e  o t h e r  hand, t h e  i n c r e a s i n g  t r e n d  i n  

thermal burns i n  t h e  data does n o t  have an apparent exp lana t ion .  

It may represen t  a  n a t i o n a l  i nc rease  i n  t h i s  t ype  o f  i n j u r y ,  o r  i t  

may r e f l e c t  changes i n  t h e  r e p o r t i n g  i n s t r u c t i o n s  and p r a c t i c e s  

among t he  N E I S S  h o s p i t a l s .  
Na t iona l  es t imates o f  t h e  d i s p o s i t i o n  o f  f i  r e - r e l a t e d  and 

thermal burns emergency room v i s i t s  a re  g iven  i n  Table 3-2. I f  

thermal burn i s  used as a  su r roga te  f o r  f i r e - r e l a t e d  i n j u r y ,  as 

seems t o  be t he  b e s t  i n t e r i m  procedure w i t h  c u r r e n t l y  e x i s t i n g  data, 

Table 3-2 can g i v e  some i n fo rma t i on  about t h e  r e l a t i o n  between i n -  

j u r i e s  o f  two s e v e r i t i e s :  " h o s p i t a l  i zed "  and " t r e a t e d  and re leased.  " 
Among thermal burns, 91% o f  the  cases were t r e a t e d  and re -  

leased. That i s ,  10.1 t imes as many persons d i d  n o t  r e q u i r e  hospi  - 
t a l i z a t i o n  as d i d .  Us ing t h i s  f i gu re ,  one cou ld  es t imate  t h a t  

about 10 t imes as many minor  i n j u r i e s  occur  as those r e q u i r i n g  

h o s p i t a l i z a t i o n .  Among t he  cases w i t h  f i r e - r e l a t e d  noted, 76% o f  

the  cases were released; thus t he  number re leased  was about t h r e e  

t imes t h e  number h o s p i t a l  i zed. 
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3.2 Burn I n j u r i e s  

Table  3-3 presents  NEISS n a t i o n a l  es t imates o f  t h e  number o f  

bu rn  i n j u r i e s  r e s u l t i n g  i n  emergency room v i s i t s  and t he  number o f  

burn h o s p i t a l  admissions e n t e r i n g  through t he  h o s p i t a l  emergency 

room. For  comparison purposes, CPHA and NCHS es t imates  o f  hosp i t a -  

l i z e d  burn  i n j u r i e s  a re  a l s o  presented. The NEISS es t imate  o f  t h e  

number o f  bu rn  admissions e n t e r i n g  through t he  emergency room i s  

about 17% o f  t h e  CPHA es t imate  o f  t he  number of h o s p i t a l  admissions 

w i t h  burn  i n j u r y  as t h e  p r imary  d iagnos is .  Al though no d e f i n i t i v e  

n a t i o n a l  f i g u r e s  a re  a v a i l a b l e ,  t h e  NEISS es t ima te  of h o s p i t a l i z a t i o n s  

f o r  bu rn  appears t o  be t o o  low by r ough l y  a  f a c t o r  of f i ve .  A r e -  

cen t  s tudy  i n  Rhode I s l and *  r epo r t ed  t h a t  83% o f  h o s p i t a l  admissions 

w i t h  t h e  p r imary  d iagnos is  o f  bu rn  i n j u r y  were admi t ted  through t h e  

h o s p i t a l  emergency room. Even w i t h  t h i s  c o r r e c t i o n  f a c t o r ,  t h e  

NEISS es t imate  i s  o n l y  about 20% o f  t he  CPHA o r  NCHS es t ima te  o f  

h o s p i t a l  i za t i ons  f o r  burns. 

A p o s s i b l e  exp lana t i on  f o r  t h e  d iscrepancy i s  t h a t  t h e  NEISS 

codes o n l y  about 20% o f  h o s p i t a l  emergency room v i s i t s .  The remain- 

i n g  80% are  n o t  coded because they  a r e  n o t  " in-scope."  An emergency 

room v i s i t  i s  " in-scope" if t h e  i n j u r y  i s  assoc ia ted  w i t h  an a c c i -  

dent  i n v o l v i n g  a  consumer p roduc t  over  which t h e  CPSC has j u r i s -  

d i c t i o n .  Thus, even though t he  CPSC codebook f o r  t he  NEISS i nc l udes  

var ious  home s t r u c t u r e s ,  i t  seems l i k e l y  t h a t  most o f  t he  f i r e s  a re  

n o t  d i r e c t l y  assoc ia ted  w i t h  a  consumer p roduc t  and are,  t he re fo re ,  

n o t  coded. 

Table 3-4 shows t h e  NEISS est imates sepa ra te l y  f o r  d iagnos is  

category  among t h e  f i  re -assoc ia ted  emergency room v i s i t s  and a1 so 

t h e  separate  diagnoses among a1 1 burns and anoxia. From t h i s  some 

"Branson, D.M., P.H. Dar l  i n g ,  M.H. Branson. "Methods o f  Es t ima t i ng  
Inc idence o f  Burn I n j u r i e s , "  presented a t  t he  American S t a t i s t i c a l  
Assoc ia t ion ,  August 2 5 ,  1976, Boston, Massachusetts. 



TABLE 3-3. NATIONAL ESTIMATES OF BURN INJURIES* 

Source 
CPHA (1975) - NC-72 ) NCttS (1971) 

Region Total  Rate Tota l  -- - Rate Tota l  -- - Rate NEISS (1975) NEISS (1975) 

Northeast 15,000 3.0 17,000 3.5 18,000 3.7 E.R. v i s i t s  E.R. V i s i t s  Resu l t ing  
i n  Hosp i ta l  Admission 

North 
Cen t r a  1 22,000 3.9 26,000 4.6 23,000 4.0 --- 

South 29,000 4.7 37,000 5.8 31,000 4.9 --- --- 

West -. 13,000 3.7 12,000 3.5 15,000 4.2 --- --- 
Total  79,000 3.9 93,000 - 5  86,000 4.3 267,082 13,378 

Range*" 79,000 t o  93,000 t o  

"Number o f  Pat ients  by F i r s t  L i s t e d  Diagnosis. Rates a re  number o f  discharges per 10,000 
population. 

Sources: Hospi ta l  Record Study CPHA and I M S ,  America L td .  
I npa t i en t  U t i  1 i z a t i o n  o f  Short-Stay Hosp i ta ls  by Diagnosis Nat ional  Center f o r  
Health S t a t i s t i c s  

**The range i s  on the number o f  d i s t i n c t  pa t ien ts .  The upper l i m i t  i s  the  estimates t o t a l  
number o f  burn diagnosis. Some o f  these may represent dup l i ca te  diagnoses f o r  the  same 
pat ien ts .  
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information about the .use of burns or thermal burns as a surrogate for 
f i r e  injury can be obtained. From the table, one can see that 82% of 

fire-related injuries are thermal burns, while 86% of those injuries 
are burns of some sort.  On the other hand, thermal burns make up  43% 
of a1 1 burns. (These figures are from the combined data for 18 months. ) 

Many burns are n o t  fire-related, a t  least according t o  the NEISS 
data. Only 10.5% of al l  burns were reported t o  be fire-related. 
Twenty-three percent of thermal burns were reported t o  be f i  re-re1 ated. 
The. percentage of fire-related injuries among diagnosis of anoxia i s  
even lower: 3.4%. From these data, the diagnosis of thermal burn i s  
the best surrogate for fire-injury, b u t  is  subject t o  considerable 
error. I t  seems likely that the fire-related variable is  under- 
reported i n  the data se t ,  b u t  there i s  no verification of this.  

Table 3-5 gives a tabulation of the NEISS estimates of the number 
of burn, anoxia, and fire-related deaths. There i s  a severe under- 
estimation of the number of such deaths, b u t  the proportions of diag- 
nosis may be reliable. The underestimation of deaths in the NEISS i s  

easily understood, particulady for fire-related accidents. Many deaths 
occur a t  the scene and consequently would not  reach the emergency room. 
Further, a seriously injured victim would  be hospitalized. If he were 
t o  die, the NEISS data would n o t  show his death unless i t  occurred in 
the emergency room. ( I t  appears likely that one institution in the 
sample follows a l l  patients and updates their record i f  they die, since 
this institution reported about a quarter of the deaths from the whole 
sample of 119 institutions.) 

3.3 Discussion 

Several questions have been raised regarding the extent that f i re-  
related injuries,  hospitalized burn or fire-related injuries,  and f ire-  
related deaths are represented i n  the NEISS. I n  the case of hospita- 
lized burn injuries, one facet of this question has been investigated 
by comparing data from hospitals i n  b o t h  the NEISS and  N B I E  data bases. 
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Three h o s p i t a l s  have an emergency room i n  NEISS and a  burn  u n i t  i n  NBIE: 

B u f f a l o  Emergency, Bu f f a l o ,  N. Y. ; Cook County, Chicago, ILL.  ; U n i v e r s i t y  

o f  Texas, Parkland, TEX. For these t h ree  i n s t i t u t i o n s  over  t h e  years  

1974 and 1975, h o s p i t a l i z e d  burn cases i n  t h e  NEISS data were compared 

w i t h  NBIE cases t o  o b t a i n  matches. 

Matching was done i n i t i a l l y  on age, sex, and month o f  burn.  I f  

dupl  i c a t e  matches then occurred, the  competing cases were f u r t h e r  

matched on day of bu rn  and s e v e r i t y  o f  burn so t h a t  o n l y  one match re -  

su l  ted.  

For Cook County i n  1974 and 1975 and f o r  Park land i n  1974 no NEISS 

burn cases were recorded as h o s p i t a l  ized,  thus no matches were poss ib l e .  

For  Parkland 1975 and B u f f a l o  1974, 1975, Table 3-6 g ives  t h e  matches 

which r e s u l  ted.  

Al though o n l y  one match was made f o r  Park land i n  1975 t h i s  i s  prob- 

a b l y  due t o  the  f a c t  t h a t  o n l y  31 o f  t h e  ac tua l  381 burn  u n i t  admis- 

s ions  a re  c u r r e n t l y  i n  NBIE records .  ( I f  we assume t h a t  a1 1  17 NEISS 

cases a c t u a l l y  went t o  the  burn u n i t ,  t h e  chance o f  one o r  fewer matches 

w i t h  t he  31 NBIE cases i s  -60 .  ) The number o f  matches f o r  B u f f a l o  i s  

cons i s t en t  w i t h  t he  hypothes is  t h a t  a l l  t he  NEISS cases were admi t ted  

i n  t h e  burn u n i t ,  A l toge ther ,  we c l e a r l y  have a  wide v a r i a t i o n  i n  

r e p o r t i n g  p r a c t i c e  among the  t h ree  h o s p i t a l s .  A reasonable conc lus ion  

i s  t h a t  f o r  Cook and Parkland, burn admissions a re  n o t  recorded i n  NEISS 

even i f  i n i t i a l l y  t r e a t e d  i n  t he  emergency room, whereas f o r  B u f f a l o  a11 

burn  u n i t  admissions pass through the  emergency room and a re  recorded 

i n  NEISS. 

An ana l ys i s  o f  t he  u n i f o r m i t y  o f  r eco rd i ng  by NEISS h o s p i t a l s  o f  

f i r e - r e l a t e d  and h o s p i t a l i z e d  cases i s  presented i n  Tables 3-7 and 3-8. 

For t h e  119 NEISS h o s p i t a l s ,  25.22 o f  a l l  thermal burn and anoxia cases 

were coded as f i  re - re l a ted .  However, among t h e  i n d i v i d u a l  h o s p i t a l s  

the  p r o p o r t i o n  o f  thermal burn and anox ia  cases coded as f i r e - r e l a t e d  

ranged f rom zero percen t  t o  60%. The s t a t i s t i c a l  t e s t  o f  t he  hypothes is  

t h a t  the  f i r e - r e l a t e d  p r o p o r t i o n  i s  t he  same among a l l  t h e  h o s p i t a l s  
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TABLE 3-6. COMPARISON OF NEISS AND NBIE HOSPITALIZED 
BURN CASES 

Park1 and B u f f a l o  Emergency 

1974 - 1975 - 
72 4 2 

127 (142) 88 (129) 

5 5 26 

*The number i n  parenthes is  i s  the ac tua l  number of admissions t o  
t he  g iven  burn ward f o r  t he  year .  For example, 31 cases had 
been rece ived  by the  NBIE f o r  Parkland 1975 ou t  o f  381 ac tua l  
burn u n i t  admissions a t  the  t ime t h i s  s tudy was done. 



TABLE 3-7 .  NEISS HOSPITALS 1975 

Percent  o f  Thermal Burns and Anoxia Coded 
as F i  re-Re1 a t e d  

Range o f  Percents H o s p i t a l s  

0 17 (14.5%) 

. l -10.0  18 (15.42) 

10.1-20.0 32 (27.4%) 

20.1-30.0 25 (21.49) 

30.1-40.0 16 (13.7%) 

40.1-60.0 9 (7.79) 

T o t a l  117* (100%) 

A l l  h o s p i t a l s  - 25.2% 

*This  t o t a l  exc ludes two h o s p i t a l s  t h a t  had no thermal 
burn o r  anox ia  NEISS cases i n  1975. 

TABLE 3-8. NEISS HOSPITALS 1975 

Percent  o f  Burn and Anoxia Cases Admi t ted 

Range o f  Percents H o s p i t a l s  

0 36 (30.3%) 

. l - 2 . 5  18 (15.12) 

2.6-5.0 26 (21.8%) 

5.1-7.5 13 (10.9%) 

7.6-10.0 14 (11.8%) 

10.1-22.8 12 (lO.lai) 

T o t a l  119 (100%) 

A l l  h o s p i t a l s  - 6.3% 



rejects the hypothesis of uniformity, with P less than 0.0001 ( x *  = 510, 

116 d f . ) .  
Similarly, overall, 6.3% of the NEISS burn and anoxia cases result  

in hospital ization, while the percent admitted varies among the i n -  

dividual hospital s from zero to 22.8%. This variation i s  significant;  
P < 0.0001, ( x 2  = 817, 118 d f . ) .  I t  i s  clear that  fire-related and 
hospitalized injuries are not uniformly and re1 iably reported in the 
NEISS. 

I n  summary, the overall conclusion i s  that NEISS data seriously 
underestimate the number of deaths, f i  re-related injur ies ,  and hospitalized 
cases. In part this  i s  due t o  non-uniform areporting practices among 
the inst i tut ions in the sample. A larger reason, however, i s  probably 
that only about 20% of emergency room vis i t s  are reported t o  

the system. The deaths will be seriously under-reported by any system 
keying on emergency room records, even i f  l a t e r  deaths in a hospital 
are noted. The reason for th is  i s  that many deaths occur a t  the scene. 
Fire-involvement seems particularly inconsistently reported in the 
NEISS. Consequently, the surrogate thermal burn injury seems prefer- 
able. 



4. INJURY DATA FROM MICHIGAN FIRE INCIDENTS 

The S ta te  F i r e  Marshal l  f o r  Michigan supp l i ed  HSRI w i t h  a  data 

tape con ta i n i ng  t he  f i r e  i n c i d e n t  and c a s u a l i t y  r e p o r t s  f o r  18 months 

(January, 1975 t o  June, 1976) f o r  t he  S ta te  o f  Michigan. These data 

a re  s i m i l a r  t o  data c o l l e c t e d  f rom o t h e r  s t a t e s  as p a r t  o f  t h e  NFIRS. 

The c a s u a l i t y  i n f o rma t i on  analyzed here represents  data on i n j u r i e s  

which occurred i n  connect ion w i t h  f i r e  i n c i d e n t s  f o r  which t h e  f i r e  

department was c a l l e d .  Thus, these data should i nc l ude  i n f o rma t i on  on 

a l l  i n j u r i e s  r e s u l t i n g  f rom f i r e  inc idents- -where t he  d e f i n i t i o n  o f  a  

f i r e  i n c i d e n t  i s  t h a t  t he re  was a  f i r e  and t h e  f i r e  department was 

n o t i f i e d .  I n j u r i e s  f rom f i r e s  which a re  n o t  r epo r t ed  obv ious ly  a re  n o t  

c ~ v e r e d .  I n j u r i e s  t o  f i r e  se r v i ce  personnel a re  separated i n t o  f i r e  

and n o n - f i r e  i nc i den t s .  The number of f a t a l i t i e s  was under-reported, 

s ince  persons who a re  s e r i o u s l y  i n j u r e d  i n  a f i r e  and d i e  as a  r e s u l t  

o f  these i n j u r i e s  sometime l a t e r  a re  n o t  coded as f a t a l i t i e s ,  

The q u a l i t y  o f  t he  data i n  t h e  computerized f i l e  o f  Michigan f i r e  

i n c i d e n t s  and casual t i e s  cou ld  be improved. I t  i s  perhaps t y p i c a l  o f  

computer data from s t a t e  f i l e s .  About 10% of t h e  cases seem t o  have 

some miscoded o r  m iss ing  data, a l though t h i s  va r i es  cons iderab ly  w i t h  

t he  va r i ab l e .  Some va r i ab l es ,  f o r  example, ' h c t i v i t y  a t  t ime  o f  i n j u r y "  

o r  " cond i t i ons  p reven t ing  escape," were n o t  coded du r i ng  1975. There a re  

a  number of miscodings apparen t l y  caused by t he  p r o x i m i t y  on the  form o f  

"number o f  personnel used a t  scene" and "number o f  casual i t i e s . "  These 

a re  d i f f i c u l t  t o  i d e n t i f y .  Other types o f  miscodings which a re  

apparent a re  t heUp rope r t y  t yp6  code be ing  en te red  as the  'humber o f  

c i v i l i a n  casual  t i e s .  " The data q u a l i t y  cou ld  be improved cons iderab ly  

w i t h  c a r e f u l  e d i t i n g  o f  t he  forms before keypunching and computer iz ing.  

Also,  checking o f  t h e  computer f i l e  t o  ensure t h a t  data from one l i n e  



o f  t he  form was n o t  i n c o r r e c t l y  punched on t h e  succeeding 1  i n e  would 

e l i m i n a t e  some o f  t h e  mistakes. With these s o r t  o f  qua1 i t y  c o n t r o l  

procedures, t h e  m iss ing  and i n c o r r e c t  data cou ld  be reduced t o  a few 

percent .  --- 
There a re  some d iscrepanc ies between t he  number o f  c a s u a l i t i e s  

1  i s t e d  on t he  f i r e  i n c i d e n t  r e p o r t s  and t he  number f o r  which c a s u a l i  t y  

r e p o r t s  have been submit ted.  The d e t a i l e d  in fo rmat ion  about t he  i n -  

jury--e.g. ,  age, t ype  of i n j u r y ,  a c t i v i t y  a t  t ime of i n j u r y - - a r e  o n l y  

a v a i l a b l e  from t h e  c a s u i i t y  -eports.  The type  of p rope r t y  and source 

o f  i g n i t i o n  a re  a v a i l a b l e  f rom the  i n c i d e n t  r epo r t s .  Thus, Tables 4-1 

through 4-6 a re  based on t he  data r epo r t ed  i n  t h e  casua l t y  r epo r t s ,  

w h i l e  Tables 4-7 and l a t e r  a re  based on t h e  f i r e  i n c i d e n t  r epo r t s .  

Casual ty  r e p o r t s  a re  rece ived  f o r  about 75% of t h e  cases l i s t e d  

i n  t h e  i n c i d e n t  f i l e .  For  f i r e  s e r v i c e  i n j u r i e s ,  t h e  p r o p o r t i o n  i s  

about 72%. Approximately 80% o f  t h e  c i v i l i a n  deaths r epo r t ed  i n  t h e  

i n c i d e n t  f i l e  have casua l t y  r epo r t s ,  w h i l e  the  number o f  c i v i l i a n  

deaths i n  t he  f i r e  i n c i d e n t  f i l e  appears t o  be o n l y  about 70% o f  t h e  

ac tua l  number o f  deaths. I n  p a r t  t h i s  l a s t  d iscrepancy i s  caused by 

deaths which occur l a t e  n o t  be ing  updated i n  t h e  computer f i l e .  The 

computer f i l e  f o r  f i r e  s e r v i k e  deaths had more e r r o r s  than ac tua l  deaths 

i n  it, so was of no use. 

With these r e s t r i c t i o n s ,  t h e  data may be used t o  es t imate  r e l a t i o n -  

sh ips  among types o f  i n j u r y  by t ype  o f  t rea tment  which can be used as 

adjustment f ac to r s  t o  n a t i o n a l  data on h o s p i t a l  i z a t i o n  records o r  

emergency room records.  Un fo r tuna te ly  t h e  data o n l y  spec i f y  whether 

an i n j u r e d  person was t r anspo r t ed  t o  a  h o s p i t a l  o r  t o  some o t h e r  

medical  f a c i l i t y .  It i s  n o t  poss ib l e  t o  separate  persons who were seen 

i n  the  h o s p i t a l  emergency room and t r e a t e d  and re leased f rom those who 

were a c t u a l l y  admi t ted  t o  t h e  h o s p i t a l  . 
Among the  1,163 i n j u r i e s  ( i n c l u d i n g  deaths) t o  c i  v i  1  i ans  i n  1975, 

f o r  which a  casua l t y  r e p o r t  was coded, 686 o r  59.0% were burns.  Thus, 

burns comprise about t h r e e - f i f t h s  o f  the  f i r e  i n j u r i e s  t o  c i v i l i a n s .  

Among persons taken t o  h o s p i t a l s ,  burns accounted f o r  82OL o f  the  i n -  

j u r i e s ,  w h i l e  burns were 55@; of i n j u r i e s  g iven  f i r s t  a i d  on scene, o r  



TABLE 4-1. DISTRIBUTION OF CIVILIAN FIRE INJURIES PERCENT BY NATURE AND SOURCE OF 
TREATMENT (MICHIGAN 1975) 

N a t u r e  o f  I n j u r i e s  

S t r a i n s ,  
Source o f  Sp ra ins  & 
Medical  D i s l o c a t i o n  Compla in t  
Trea t n ~ e n t  
.- -- Burns Asphxia -- L a c e r a t i o n  & F r a c t u r e  o f  P a i n  -- Other  T o t a l  
Taken t o  

H o s p i t a l  43.8 18.6 6.7 0.7 1.4 4.1 75.3 

F i r s t  A i d  
on Scene 5.3 1.9 0.9 0  

Other  Medical  
Trea tnien t 7.5 1.1 1.9 0.1 

l ie fused -- 3.1 0.3 0.2 0 0 .I 3.7 

T o t a l  59.7 21 - 9  9.7 0.8 1 .8  5.6 99.5 

M i s s i n g  Data 0.5 



TABLE 4-2. FIRE DEATHS BY NATURE OF INJURY AND YEAR 

Nature o f  I n j u r y  

Burns & D i s l o c a t i o n  
Asphyxia Burns Asphyxia Lacerat ion & F r a c t u r e  -- Shock Other Missing Tota l  

Jan-June -.-- - 1976 51 - 9  11.1 18.5 0 0 1 .2  7.4 9 .9  8  1  

% 53.5  8 . 3  22.0 0 . 4  0 . 4  0 .4  8 . 3  7 .1  



TABLE 4-3. FIRE SERVICE INJURIES BY NATURE OF IjIJURIES 

Nature o f  
I n j u r y  

1975 January- June 1976 

N Z N ?< - - - - Total  7; 

Burns & Asphyxia 37 3.1 10 1 . 4  2.4 

Burns Only 20 7 1 7 . 4  9 5 13.4  15.4 

Asphyxia Only 156 13.1 6 7 9.4 11.4 

Lacera t ions  291 24.5 1 70 23.9 23.6 

Dis loca t ion  & 
F r a c t u r e  2 4 2.0 . 1 5  2.1 2 .0  

Complaint o f  
Pain 155 13.1  126 17.7  14.4 

Shock 6 0 . 5  2 0 . 3  0.4 

S t r a i n  o r  Spra in  157 13.2  1 35 14.0 14.9 

Other  154 13.0 90 12.7  12.5 

To ta l  7 187 99.9 71 0 99.9 

Missing 37 2 1 3.0 



seek ing t h e i r  own medical  a id .  Burns were l e s s  than h a l f  (48%) of t h e  

i n j u r i e s  which re fused  t rea tment  o r  f o r  which no t rea tment  was re -  

corded. Seventy-three percen t  o f  t h e  persons r e c e i v i n g  burn  i n j u r i e s  

f rom f i r e s  were taken t o  h o s p i t a l s .  Table 4-1 g ives  t h e  d i s t r i b u t i o n  

o f  i n j u r i e s  by t ype  o f  medical  t rea tment  and t ype  o f  i n j u r y .  

There were 174 repo r t ed  f a t a l i t i e s  i n  Mich igan i n  1975 f rom f i r e s ,  

and 81 r e p o r t e d  i n  t h e  f i r s t  s i x  months o f  1976. O f  t h e  t o t a l  255 

f a t a l i  t i e s ,  53.5% were due t o  burns and asphyxia, an a d d i t i o n a l  8.3% 

were due t o  burns alone, and 22.0% were due t o  asphyx ia  alone. Table  

4-2 g i ves  t h e  d i s t r i b u t i o n  o f  t h e  deaths b y  y e a r  and n a t u r e  o f  i n j u r y .  

The i n j u r i e s  which occur red  t o  f i r e  s e r v i c e  personnel  tended t o  

be o f  a somewhat d i f f e r e n t  n a t u r e  than those t o  c i v i l i a n s .  A t a b l e  o f  

t h e i r  d i s t r i b u t i o n  i s  g iven  i n  Table  4-3. Burns ( w i t h  o r  w i t h o u t  

asphyx ia)  accounted f o r  o n l y  18.4% o f  such i n j u r i e s ,  combining t h e  data 

f o r  a11 18 months. Lacera t ions  accounted f o r  n e a r l y  a q u a r t e r  (24.3%) 

o f  t h e  i n j u r i e s ,  w h i l e  s t r a i n s  and sp ra i ns  accounted f o r  15.4%, and 

asphyxia accounted f o r  11.8%. The somewhat nebulous category  "comp la in t  

of pa in , "  accounted f o r  14.8% o f  t h e  s e r v i c e  i n j u r i e s .  Thus, burns and 

asphyxia combined accounted f o r  o n l y  30.2% o f  t h e  i n j u r i e s ,  compared t o  

53.52 among t h e  c i v i  1 i a n  i n j u r i e s .  

Among t he  c i v i l i a n s ,  69% o f  t h e  persons i n j u r e d  were males, w h i l e  

among t h e  s e r v i c e  personnel ,  98.4% o f  t h e  i n j u r i e s  occur red  t o  men. 

Table 4-4 g ives  t h e  age and sex d i s t r i b u t i o n  o f  t h e  c i v i l i a n  i n j u r i e s  

and deaths f o r  t h e  two t ime per iods .  Males a re  c o n s i s t e n t l y  about two- 

t h i r d s  of t h e  i n j u r i e s  and deaths. However, t he  age d i s t r i b u t i o n  i s  

somewhat d i f f e r e n t  f o r  i n j u r i e s  than f o r  deaths. Ch i l d ren  under t e n  

account f o r  o n l y  about 10% o f  t he  i n j u r i e s ,  b u t  f o r  about 20% o f  t h e  

deaths. S i m i l a r l y ,  persons over  60 account f o r  l e s s  than 5% of t h e  i n -  

j u r i e s ,  b u t  f o r  more than 10% o f  the deaths. Persons aged 21 t o  50 

comprise a l a r g e r  p r o p o r t i o n  o f  t he  i n j u r i e s  than they  do o f  t he  deaths. 

Thus, f i r e s  and t he  r e s u l t i n g  i n j u r i e s  a re  most dangerous t o  t h e  young 

and t h e  o l d .  

Tab le  4-5 g ives  the  d i s t r i b u t i o n  of t h e  i n j u r i e s  and deaths f o r  

c i v i l i a n  c a s u a l t i e s  by c o n d i t f o n  o f  the  i n d i v i d u a l  p r i o r  t o  t he  i n j u r y .  



About two - t h i r ds  o f  t he  persons i n j u r e d  were awake and unimpaired a t  

the  t ime o f  t h e  i n j u r y ,  and a q u a r t e r  were asleep. About 3% were r e -  

po r t ed  t o  be impai red by drugs o r  ( p r i m a r i l y )  a l coho l  a t  the  t ime  o f  

t h e i r  i n j u r y .  A q u i t e  d i f f e r e n t  p a t t e r n  i s  noted among t he  deaths. 

F o r t y - f i v e  percen t  of t h e  persons k i  1  l e d  were asleep, emphasizing t h e  

danger of f i r e s  which occur w h i l e  persons a re  s leep ing.  S l i g h t l y  over  

a  q u a r t e r  (27.8%) of  t he  persons f a t a l l y  i n j u r e d  i n  f i r e s  were awake and 

unimpaired. R e l a t i v e l y  one - t h i r d  as many (9.1%) were impai red by drugs 

o r  a lcoho l .  Ch i l d ren  t o o  young t o  a c t  (8.6% of t h e  f a t a l i t i e s )  and 

e l d e r l y  persons (3.2% o f  f a t a l  i t i e s )  and persons w i t h  handicaps (4.8% 

o f  f a t a l  i t i e s )  were o t h e r  c lasses no tab l y  h i ghe r  among the  f a t a l  i t i e s  

than among t he  i n j u r i e s  i n  general .  Again, t h i s  emphasizes t he  

danger f i r e s  pose t o  persons w i t h  reduced capac i t y  t o  a c t  t o  escape. 

Table 4-6 shows t he  t ime o f  day when t h e  i n j u r i e s  happened. If 

i n j u r i e s  occurred un i form15 about 4.2% o f  them would happen d u r i n g  

each o f  t he  24 hours i n  a  day. As can be seen i n  t h e  t ab le ,  i n j u r i e s  

a re  i a i l y  u n i f o r m l y  d i s t r i b u t e d  by  t ime  o f  day. However, f a t a l i t i e s  

occur  much more f r e q u e n t l y  d u r i n g  the  n i g h t t i m e  hours,  when most 

people a re  asleep. For example, 55.3% o f  t he  f a t a l i t i e s  occur red  

between 11 p.m. and 7 a.m., w h i l e  o n l y  29.3% o f  t h e  i n j u r i e s  occur red  dur-  

i n g  t h i s  t ime  per iod .  

Table 4-7 g ives  t h e  d i s t r i b u t i o n  o f  c i v i l i a n  i n j u r i e s  by s t r u c t u r e  

t ype  and cause o f  f i r e .  Th is  t a b l e  i s  based on 18 months o f  da ta  f rom 

Michigan. Many o f  t he  c e l l s  a re  ve ry  smal l ,  so t h a t  t h e  marg ina l  per -  

cents  may n o t  always be ob ta ined  f rom the  c e l l  t o t a l s  because o f  round- 

i n g  e r r o r s .  A l l  e n t r i e s  a re  c o r r e c t  t o  one- tenth o f  a  percent .  

From Table 4.7 i t  i s  ev i den t  t h a t  n e a r l y  60% o f  a1 1 c i v i l i a n  i n -  

j u r i e s  occur i n  r e s i d e n t i a l  f i r e s .  The cause o f  i g n i t i o n  f i r e s  l ead ing  

t o  c i v i l i a n  i n j u r i e s  i s  most o f t e n  cooking, f o l l owed  by smoking, and 

heat ing.  A t o t a l  2,065 i n j u r i e s  t o  c i v i l i a n s  were repo r t ed  i n  t h e  f i r e  

i n c i d e n t  r epo r t ,  w h i l e  the  f i l e  con ta ins  o n l y  1,547 c i v i l i a n  casual  i t y  

r epo r t s .  Thus, i f  t h e  i n j u r y  counts de r i ved  from t h e  f i r e  i n c i d e n t  

r e p o r t s  a re  accurate ,  casua l t y  r epo r t s  a re  completsd on c n l y  74.9% cf  

the  c i v i l i a n  i n j u r i e s .  There were some obvious coding e r r o r s  i n  t h e  



TABLE 4-4. AGE A N D  SEX DISTRIBUTION OF CIVILIAN FIRE INJURIES 
A N D  DEATHS IN MICHIGAN 

Age 
Sex - --------- 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 Tota l  

I n j u r i e s  in 1975 

6 .8  14.4  19.3  11.4  9.0 6 .4  2 . 3  0 .2  69.8% 

Femal e 4.0 5.5 9.0 5 .0  2 . 3  2.7 1 .5  0 . 3  30.2 

I n j u r i e s ,  January-June,  1976 

Male 6 . 3  17 .5  19.6 11.4 9.0 6 .0  1 . 8  0 . 6  72.3  

Femal e 1 . 8  5 . 7  5.4 5.1 4.2 3 . 3  1 . 5  0 . 6  27.7  

8.1 23.2 25.0 16.6 13 .3  9 . 3  3 .3  1 .2  

Deaths,  1975 

9.8 13.9 15.6 8 .2  5 .7  6.6 5 . 7  2 . 5  68.0  

Femal e 10.7 4.1 4.9 2.5 2.5 5 .7  1 .6  0 32.0 

20.5 18.0 20.5 10.7 8 .2  12.3  7 . 4  2 . 5  

Deaths,  January-June,  1976 

13 .2  9 .4  13.2 9 .4  5 . 7  3.8 9 . 4  5 . 7  6 9 . 8  

Fema 1 e 9 . 4  7 .5  1.9 3 .8  1 .9  0 5.7 0 30.2 





TABLE 4-6. INJURIES BY TIME OF DAY (1975) 

Civil ian Civilian Servi ce Service 
T i  me - In jur ies  (%)  Deaths ( % )  In jur ies  ( % )  Deaths ( I )  
Midnight 
t o  1 am 6.2 9.8 6.2 23.8 

1-2 3.0 5.2 4.6 0 

2-3 2.3 8.0 5.5 0 

3-4 3.3 8.6 4.7 4.8 

11-12 noon 4.2 2.9 2.9 0 



c i v i l i a n  i n j u r y  counts de r i ved  from t h e  i n c i d e n t  r epo r t s ,  which were 

co r rec ted .  However, t h e r e  remains t h e  1  i k e l  i hood t h a t  t h e  count  d e r i  ved 

f rom t h e  i n c i d e n t  r e p o r t s  i s  s l i g h t l y  t oo  h igh .  

O f  t he  i n j u r i e s  from r e s i d e n t i a l  f i r e s ,  845 o r  68.4% were o n e  o r  

two- fami l y  dwe l l i ngs .  Apartment f i r e s  accounted f o r  285 o r  23.1% o f  

t h e  i n j u r i e s ,  w h i l e  mob i le  homes accounted f o r  60 o r  4.9% o f  t h e  i n -  

j u r i e s .  Hote ls ,  motels,  do rm i t o r i es ,  and o t h e r  res idences accounted 

f o r  21, 4, 4, and 16 i n j u r i e s  o r  1.7%, 0.3%, 0.3%, and 1.3%, respec- 

t i v e l y .  Among r e s i d e n t i a l  f i r e  i n j u r i e s ,  smoking was t h e  p r imary  cause 

of  t h e  f i r e ,  account ing f o r  20.8% of t h e  f i r e s .  Th is  was f o l l owed  by  

cook ing (15%) and h e a t i n g  (14%). The o t h e r  causes accounted f o r  o n l y  

2  t o  6% each. 

Table 4-8 g ives  t h e  d i s t r i b u t i o n  of i n j u r i e s  t o  f i r e  s e r v i c e  per -  

sonnel by p rope r t y  c l a s s  and cause of f i r e .  A t o t a l  o f  2,731 f i r e  

s e r v i c e  i n j u r i e s  were recorded on t he  f i r e  i n c i d e n t  r epo r t s ,  w h i l e  o n l y  

1,954 had casua l t y  r e p o r t s .  Again, i t  i s  suspected t h a t  cod ing e r r o r s  

have somewhat i n f l a t e d  the  count  o f  s e r v i c e  casua l t i e s .  However, i f  

t h a t  count i s  regarded as accurate,  o n l y  71.5% o f  t h e  s e r v i c e  i n j u r i e s  

were accompanied by casual  t y  r e p o r t s .  

S l i g h t l y  over  h a l f  (53.3%) o f  t h e  s e r v i c e  i n j u r i e s  occur red  w h i l e  

f i g h t i n g  r e s i d e n t i a l  f i r e s .  M e r c a n t i l e  shops and o f f i c e  f i r e s  ranked 

second i n  f requency (9.16) and warehouses and s torage (8.7%) ranked 

t h i r d .  Open f lame o r  sparks was t h e  most f r equen t  source o f  i g n i t i o n  

(12.7%), fo l lowed by h e a t i n g  ( 1  1. ZX), e l e c t r i c a l  d i s t r i b u t i o n  (7 .8%) ,  

o t h e r  hea t  sources (7.7%), and smoking (7 .0%).  

There were 218 r e p o r t s  o f  c i v i l i a n  f i r e  deaths i n  t h e  computer 

f i l e .  The Michigan S ta te  F i r e  M a r s h a l l ' s  o f f i c e  r epo r t ed  312 c i v i l i a n  

f i r e  deaths f o r  1975, w h i l e  t he  casua l t y  f i l e  con ta ined  174 r e p o r t s  o f  

deaths. Thus, i t  apoears t h a t  o n l y  about 80% o f  t he  deaths r epo r t ed  on 

t h e  i n c i d e n t  r e p o r t  a r e  f o l l owed  up w i t h  s c a s u a l t y  r e p o r t .  However, 

o n l y  about 70;; o f  t he  deaths a re  l i s t e d  i n  t he  i n c i d e n t  r e p o r t s .  The 

remain ing 30% o f  t h e  f i v e  deaths a re  l a t e  deaths, f o r  which t he re  was 

no f i r e  department c e i l  (e .g . ,  c l o t h i n g  i g n i t i o n ) ,  o r  deaths which were 
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missed i n  t he  i n c i d e n t  r e p o r t .  Genera l l y  these a r e  found from death 

c e r t i f i c a t e s .  The d i f f e r e n c e  i n  t h e  t o t a l  number o f  r epo r t ed  deaths i n  

t h e  computer f i l e  and t h e  number f i n a l l y  r epo r t ed  f o r  t h e  s t a t e  i s  due 

p r i m a r i l y  t o  t he  f a c t  t h a t  a  number o f  persons i n j u r e d  i n  f i r e s  d i e  of 

t h e i r  i n j u r i e s .  These l a t e  deaths a re  counted i n  t h e  f i r e  marshal 1 ' s  

r e p o r t ,  b u t  a r e  n o t  r e f l e c t e d  i n  t h e  computer f i l e ,  which con ta i ns  data 

c o l l e c t e d  a t  t he  t ime o f  t h e  f i r e ,  Thus, o n l y  70% o f  t he  deaths appear 

t o  make i t  i n t o  t h e  computer f i l e  o f  f i r e  i n c i d e n t s .  

O f  t h e  deaths r epo r t ed  i n  t h e  computer f i l e ,  t h e  m a j o r i t y  occur  

i n  r e s i d e n t i a l  f i r e s  (77.5%). Most o f  t he  r e s i d e n t i a l  f i r e  f a t a l i t i e s  

occur  i n  one- and two-fami l y  dwe l l  i ngs  (72.3%). Apartment f i r e s  c la imed 

17.4% o f  t h e  r e s i d e n t i a l  f a t a l i t i e s ,  w h i l e  mob i le  home f i r e s  c la imed 

7.0% of t h e  r e s i d e n t i a l  f a t a l i t i e s .  Among f a t a l i  t i e s ,  smoking aga in  

was t h e  p r i n c i p a l  cause (19.9% o f  t h e  cases),  fo l lowed by h e a t i n g  

(1  7.0%), cook ing (8.0%), e l e c t r i c a l  d i s t r i b u t i o n  and o t h e r  hea t  sources 

(7.7% each),  f l a rmab le  1  i q u i d s  (7 .  I % ) ,  open f lames and sparks (5.4%), 

and exp los ions  and f i r e w o r k s  (5.1%). 

There a re  t oo  few f i r e  f i g h t e r  f a t a l i t i e s  ( 6  i n  1974, 4 i n  1975, 

and 3 i n  1976) t o  make any d i s t r i b u t i o n  by  t ype  o f  f i r e  o r  source rea-  

sonabl e. 



5. NATIONAL ESTIMATES OF FIRE INJURIES 

The severa l  sources o f  i n j u r y  i n f o r m a t i o n  mentioned i n  Sec t ion  2 

p rov ide  est imates o f  va r ious  components o f  f i r e  i n j u r i e s .  Th i s  

s e c t i o n  i n v e s t i g a t e s  t he  agreements and disagreements among t h e  sources 

and at tempts  t o  combine these i n t o  a  concensus est imate.  The approach 

taken i s  t o  cons ider  separate  es t imates  f o r  d i f f e r e n t  l e v e l s  o f  i n j u r y  

seve r i  ty - -as measured crude1 y by t rea tment .  Three l e v e l s  o f  i n j u r y  

a re  considered: f a t a l i t i e s ,  i n j u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n ,  and 

i n j u r i e s  r e q u i r i n g  medical  t rea tment  b u t  n o t  r e q u i r i n g  admission t o  a  

h o s p i t a l .  I n j u r i e s  which a re  minor  i n  t h a t  they  r e q u i r e  o n l y  f i r s t  

a i d  o r  a re  s e l f - t r e a t e d  a re  omi t ted.  A t  p resen t  t h e r e  seems no way t o  

e s t i m a t i n g  these w i t h  any re1  i a b i l  i t y .  Fu r t he r ,  these a re  o f  l e s s  

importance than t h e  more ser ious  i n j u r i e s .  

5.1 F a t a l i t i e s  

As mentioned i n  Sec t ion  2, t h e  b e s t  source o f  da ta  on deaths i s  t h e  

NCHS V i t a l  S t a t i s t i c s .  Deaths i n  t h e  Un i t ed  S ta tes  a r e  w e l l  recorded, 

and a re  t abu la ted  by severa l  v a r i a b l e s  i n  V i t a l  S t a t i s t i c s *  of t h e  

Un i t ed  States,  which g ives  an es t imate  o f  6,714 deaths due t o  acc iden ts  

caused by f i r e  and f lames i n  1972. Th i s  i s  based on a  50% sample o f  

death c e r t i f i c a t e s  and i nc l udes  those w i t h  deaths coded as E890-899 i n  

t h e  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  o f  Diseases, 1965, Adapted. The 

sampl ing e r r o r  i s  es t imated  as l e s s  than I f f ,  so t h i s  es t imate  would be 

p l u s  o r  minus perhaps 50 deaths. L a t e r  years  a re  counts o f  da ta  as 

g iven  on death c e r t i f i c a t e s .  

* V i t a l  S t a t i s t i c s  o f  t h e  Un i t ed  S ta tes  1872 Volume I I  2 , l o r t a l i t y  
P a r t  A, Un i t ed  States Department o f  Heal t h y  Educat ion,  and Welfare, 
Pub1 i c  Hea l th  Serv ice,  Hea l t h  Resources Adm in i s t r a t i on ,  Na t iona l  
Center f o r  Hea l th  S t a t i s t i c s ,  R o c k v i l l e ,  Maryland 1976, p.176. 



There cou ld  be disagreement about whether t h e  c l a s s i f i c a t i o n  i s  

broad enough t o  i n c l u d e  a l l  " f i r e  deaths. " For example, p ro fess i ona l  

f i r e  se r v i ce  personnel who a re  k i l l e d  i n  a  t r a f f i c  acc iden t  enroute t o  

a  f i r e  o r  who d i e d  o f  a  h e a r t  a t t a c k  w h i l e  f i g h t i n g  a  f i r e  a re  o f t e n  

recorded as f i  r e - r e l a t e d  deaths by S ta te  F i r e  M a r s h a l l ' s  o f f i c e s  and 
by 901, b u t  n o t  by NCHS. 

An a d d i t i o n a l  518 deaths were repo r t ed  as due t o  exp los i ve  

m a t e r i a l  i n  i n d u s t r i a l  acc iden ts  i n  1972, and a d d i t i o n a l  l y  21 8 deaths 

were due t o  steam, heat,  e tc . ,  i n  i n d u s t r i a l  acc idents .  These might  be 

added t o  t he  deaths due t o  f i r e s ,  s ince  most o f  the  exp los ions probably  

r e s u l t e d  i n  f i r e s .  An a d d i t i o n a l  1,088 deaths were due t o  e l e c t r i c a l  

causes. However, most o f  these would n o t  have f i r e  assoc ia ted  w i t h  

them, and should n o t  be inc luded.  I f  deaths due t o  f i r e s ,  f lame, and 

exp los i ve  m a t e r i a l s  a re  combined, the  t o t a l  becomes 7,232, w h i l e  i f  t he  

steam explos ions a re  a1 so added, the  t o t a l  becomes 7,514. 

It i s  i n t e r e s t i n g  t o  compare est imates o f  t h e  number o f  deaths f rom 

o t h e r  data sources w i t h  the  f i g u r e  f rom the  V i t a l  S t a t i s t i c s .  As r e -  

po r t ed  i n  Sec t ion  3, t h e  NEISS data est imated a  t o t a l  of 600 deaths f rom 

product -assoc ia ted i n j u r i e s  r e s u l t i n g  i n  emergency room v i s i t s  w i t h  f i r e  

noted. Th is  i s  c l e a r l y  too  low, f o r  severa l  reasons. F i r s t ,  o n l y  

product -assoc ia ted emergency room v i s i t s  a re  coded. Second, i f  an i n -  

j u r e d  person i s  admi t ted  t o  t he  h o s p i t a i ,  and d i es  l a t e r ,  t h i s  would 

g e n e r a l l y  no t  be coded as a  death. Th i rd ,  deaths on scene o r  on a r r i v a l  

would be missed. Only about 20% o f  a l l  emergency room v i s i t s  a re  " i n -  

scope," and thus coded i n  t he  NEISS. Even us ing  an expansion f a c t o r  o f  

f i v e ,  t h e  est imated number o f  deaths becomes o n l y  3,000. One migh t  

es t imate  t h a t  t he  non-coverage o f  deaths i n  emergency room records i s  

thus about 50%. That i s ,  t h a t  the  t r u e  number o f  deaths i s  about tw i ce  

t he  number est imated f rom emergency room reco rds - -a f t e r  c o r r e c t i o n  t o  

i n c l u d e  a l l  emergency room records.  Another a t tempt  t o  a d j u s t  the  NEISS 

est imates t o  be n a t i o n a l l y  r ep resen ta t i ve  i s  t h e  f o l l o w i n g .  There were 

an est imated 5,900 admissions f o r  f i r e - r e l a t e d  i n j u r i e s  i n  1975 from the  

NEISS data.  N ine ty - th ree  percen t  o f  these were f o r  burns o r  anoxia.  

I f  t he  f a c t o r  o f  f i v e  i s  used t o  a t tempt  t o  make t h i s  r ep resen ta t i ve  o f  



of the total  of emergency room v i s i t s  there would be an estimated 
29,500 admissions. If on the average 13% of these persons die--as 
reported from the Massachusetts study of burn injuries* and which i s  
consistent with the NBIE data--then one arrives a t  an estimated 3,835 
fatal  i t i es - -s t i  11 unacceptably low. The conclusion seem inescapable 
that  the recording of f i r e  in relation t o  the injury in the NEISS i s  in- 

complete. If the NEISS estimate of admissions for  burns (13,378) i s  
used, and th is  i s  expanded by a factor of f ive to account for  the non- 
reporting of 80% of emergency room v i s i t s ,  then one obtains 66,900 ad- 
missions. I t  has been estimated that  17% of burn admissions do n o t  
pass through the emergency room, so th is  figure could be further 
inflated t o  80,600 (which agrees well with the estimate of 79,000 dis- 
charges for burns in 1975 by C P H A ) .  With the assumption that  about 
60% of burns resul ted from f i r e s  and of a mortality rate of 13%, one 
arrives as an estimate of about 6,300 deaths--reasonably close t o  that  
reported by the vital  s t a t i s t i c s .  

There are several uncertain factors in the above argument, and i t  
i s  n o t  recommended that the NEISS estimates should be so used for 
estimating f a t a l i t i e s .  However, the fact  that  a reasonable agreement 
can be obtained w i t h  the number of fatalities--which i s  known--lends 
credence t o  the estimates to be derived by similar methods for other 
types of injuries for which the total  i s  not known. 

The most uncertain factor i s  the correction for the 20% of emer- 
gency room records which are coded in the NEISS. Although the 20% 

figure may be f a i r ly  rel iable ,  there i s  also an implicit assumption that  
the non-coded cases have similar characteristics in terms of injury and 
relation to f i r e s  that the reported cases do ,  and there i s  no j u s t i f i -  
cation for this  assumption. The other factors--the proportion of burns 
resulting from f i r e s ,  and the proportion o f  admissions which do n o t  

*Guilfoy, V . ,  e t  a l . ,  Burn Injuries: Causes, Consequences, and Be- 
1 i n i u r v  Education Demonstration Project, havior - Phase I of the Burr. , -~ 

~lassachusetts General Hospital , Boston, June, 1976. 
- 



pass through t h e  emergency rooms--can be documented t o  some e x t e n t  a t  

l e a s t ,  as can the  13% m o r t a l i t y .  

Accord ing t o  t h e  Mich igan S ta te  F i r e  Marsha l l  ' s  O f f i c e ,  t he  numbers 

o f  deaths i n  Michigan caused by f i r e s  f rom 1971 t o  1976 were 352 (1971),  

304, 296, 334, 318, and 358 ( i n  1976). The r a t i o  o f  t h e  popu la t i on  o f ,  

t h e  U n i t e d  S ta tes  t o  t h a t  o f  Michigan i s  23.23. I f  one uses t h i s  r a t i o  

t o  o b t a i n  a  n a t i o n a l  e x t r a p o l a t i o n ,  one ob ta i ns  an es t ima te  o f  7,060 

f o r  1972, which i s  i n  reasonably  good agreement w i t h  t he  number r e -  

p o r t e d  i n  t h e  V i t a l  S t a t i s t i c s .  The annual da ta  f rom Mich igan show an 

i n c r e a s i n g  t r e n d  (about  6.5 a d d i t i o n a l  deaths pe r  yea r  f rom 1961 t o  

1976) and some random f l u c t u a t i o n  about t h a t  t rend .  Based on t h e  ob- 

served deaths i n  1975 one would e x t r a p o l a t e  a  n a t i o n a l  t o t a l  o f  7,390. 

Based on a  smoothed l i n e ,  t h e  n a t i o n a l  es t imate  f o r  1975 would be 

7,800. An es t imated  s tandard e r r o r  f o r  t h i s  p r o j e c t i o n  i s  497 deaths. 

Note t h a t  t h i s  es t imates  o n l y  t h e  e r r o r  f rom t h e  v a r i a b i l i t y  o f  t h e  

number o f  deaths i n  Mich igan and t he  expansion f a c t o r .  I t  does n o t  i n -  

c lude  a  b i a s  f a c t o r .  The b i a s  i s  unknown and represen ts  t h e  f a c t  t h a t  

presumably t h e r e  a re  r eg iona l  d i f f e r e n c e s  i n  t he  U.S. which would make 

any expansion f rom a  s i n g l e  s t a t e  t o  a  n a t i o n a l  t o t a l  s u b j e c t  t o  b i a s  

e r r o r .  

5.2 I n j u r i e s  Requ i r i ng  Hosp i t a l  i z a t i o n  

The number o f  p a t i e n t s  h o s p i t a l i z e d  f o r  burn  i n j u r i e s  i n  t he  U.S. 

was es t imated  i n  Table 3-3. For  1975 t h e  es t ima te  was 79,000 p a t i e n t s  

( p r ima ry  d i agnos i s ) ,  based on data f rom t h e  CPHA. The NCHS sample o f  

h o s p i t a l s  i n  t he  U.S. es t imated  t h e  number as 93,000 i n  1972 and 86,000 

i n  1971. Using a  weighted average w i t h  weights  i n v e r s e l y  p r o p o r t i o n a l  

t o  t he  sampl ing var iances r e s u l t s  i n  t h e  es t imate  o f  81,000 h o s p i t a l i -  

za t i ons  f o r  burns i n  1975 w i t h  an est imated e r r o r  o f  2,500 h o s p i t a l i -  

za t i ons .  The we igh t i ng  used seems reasonable,  s ince,  a1 though the  CPHA 

es t imate  i s  more recen t ,  i t  i s  s u b j e c t  t o  l a r g e r  p o t e n t i a l  b i a s  e r r o r s  

f rom the  s e l e c t i o n  o f  h o s p i t a l s .  The NCHS es t imate  has a sounder sanp- 

l i n g  base, b u t  i s  f o r  an e a r l i e r  year .  I f  the  number o f  h o s p i t a l  



admissions f o r  burns i s  es t imated  f rom t h e  NEISS data f o r  1975, one 

a r r i v e s  a t  13,378. According t o  Branson, e t  a1 . ,* o n l y  83% o f  admis- 

s ions  f o r  burns come through the  emergency room, so t h i s  f i g u r e  should 

be i n f l a t e d  t o  16,118 t o  i n c l u d e  d i r e c t  admissions f o r  burns. I f  one 

f i n a l l y  m u l t i p l i e s  t h i s  r e s u l t  by f i v e  t o  a d j u s t  f o r  t he  f a c t  t h a t  t h e  

emergency room v i s i t s  coded i n  the  NEISS are  o n l y  20% o f  a l l  emergency 

room v i s i t s ,  one ob ta ins  an es t imate  o f  80,590 h o s p i t a l  admissions f o r  

1975 i n  the  U. S. f o r  burns. The s tandard e r r o r  would be about 2,300, 

a f t e r  app l y i ng  t he  two c o r r e c t i o n  f a c t o r s  as i f  they were known con- 

s tan t s .  Th is  agrees remarkably w e l l  w i t h  t he  es t imate  ob ta ined  f rom 

the  CPHA and NCHS h o s p i t a l  r eco rd  data.  

Not a1 1  o f  these admissions f o r  burns r e s u l t e d  f rom f i r e s .  

Gu i l  foy ,  e t  a l .  ,** est imated t h a t  54% o f  t he  h o s p i t a l i z e d  burns re -  

s u l  t e d  f rom f i r e s .  The NBIE--which has a  b i a s  toward more severe i n -  

j u r i es - -es t ima tes  t h a t  67.5% o f  t he  admissions a re  t h e  r e s u l t  o f  f i r e s .  

Al though t he  n o t a t i o n  o f  f i r e - r e l a t e d  i n j u r i e s  i n  t he  NEISS seems t o  be 

too  low, i t  would i n d i c a t e  t h a t  the  f i r e s  account f o r  44% o f  t he  ad- 

miss ions f o r  a l l  burns, and f o r  75% o f  t h e  admissions f o r  thermal burns. 

The use o f  t h e  "E-codes" i n  CPHA data i s  too  i n c o n s i s t e n t  t o  be re -  

garded as a  v a l i d  e s t i m a t e - - f i r e s  a re  l i s t e d  o n l y  i n  13% o f  t he  ad- 

miss ions.  The Michigan workmen's compensation data i n d i c a t e s  t h a t  22% 

o f  burns r e s u l t  f rom f i r e s ,  b u t  these data a re  o n l y  f o r  members o f  the  

work force w i t h  job-connected i n j u r i e s ,  and a re  n o t  r e s t r i c t e d  t o  

h o s p i t a l i z e d  i n j u r i e s .  As a  combined est imate,  about 55% o f  the  

h o s p i t a l i z e d  burn i n j u r i e s  seem t o  be due t o  f i r e s .  Th is  i s  c l ose  t o  

t he  est imate based on data f rom Massachusetts, which i s  probably  t h e  

most r e l i a b l e  est imate, a l though based on a  smal l  sample s i ze .  It i s  

a l s o  the  unweighted average o f  the  t h ree  est imates;  t he  o t h e r  two be ing  

f rom the  NBIE and the  N E I S S .  

*Branson, e t  a1 . , 1 oc. c i  t. 
**Gui l foy ,  e t  a l . ,  l o c  c i t .  



Thus a  concensus es t imate  o f  t h e  number o f  h o s p i t a l i z e d  burn i n -  

j u r i e s  which a re  caused by f i r e s  i n  t h e  U.S. i s  44,550 i n  1975. 

I f  the  da ta  f rom t h e  Mich igan F i r e  M a r s h a l l ' s  f i l e  a re  e x t r a -  

p o l a t e d  t o  t h e  n a t i o n a l  t o t a l ,  one a r r i v e s  a t  an es t imate  o f  30,300 

persons taken t o  t h e  h o s p i t a l .  It should  be no ted  t h a t  t h i s  i s  n o t  t he  

same as h o s p i t a l i z e d .  Presumably n o t  a l l  o f  those persons taken t o  t h e  

h o s p i t a l  were admi t ted,  b u t  conce ivab ly  a  l a r g e  p o r t i o n  o f  them were. 

It should  a l s o  be r e c a l l e d  t h a t  o n l y  about 75% o f  t h e  i n j u r i e s  r e -  

p o r t e d  on t h e  f i r e  i n c i d e n t  fo rm a l s o  had casua l t y  r e p o r t s .  The e s t i -  

mates o f  t h e  number o f  persons taken t o  t h e  h o s p i t a l  i s  based on t h e  

casua l t y  r e p o r t s ,  so i s  somewhat low. 

I f  t h e  complet ion o f  a  casua l t y  r e p o r t  i s  n o t  r e l a t e d  t o  t h e  

n a t u r e  o f  t he  i n j u r y ,  then one migh t  es t imate  a  t o t a l .  o f  40,400 persons 

taken t o  h o s p i t a l s  as a r e s u l t  o f  f i r e s  a t  which f i r e  departments were 

present .  I t i s  p l a u s i b l e ,  however, t h a t  t he  cases w i t h o u t  casua l t y  

r e p o r t s  were g e n e r a l l y  t h e  more minor  i n j u r i e s ,  i n  which case t h e  

30,300 migh t  n o t  be s u b s t a n t i a l l y  increased by complete submission o f  

c a s u a l t y  r epo r t s .  

I n  a d d i t i o n  t o  t h e  data r e p o r t i n g  problems, t he  number taken t o  

h o s p i t a l s  es t imated  from t h e  f i r e  department r e p o r t s  i s  t o o  low f o r  

another  reason. Some f i r e  i n j u r i e s  a re  caused by c l o t h i n g  i g n i t i o n  f rom 

a  con ta ined  f i r e  source; e. g., a  barbeque g r i  11. The i n j u r e d  person 

may be taken t o  a  h o s p i t a l  by a  p r i v a t e  au to  o r  by an ambulance w i t h o u t  

t he  i n j u r j s  ever  coming t o  t h e  a t t e n t i o n  o f  t h e  f i r e  department. It i s  

a l s o  p o s s i b l e  t h a t  some i n j u r i e s  may be taken t o  t he  h o s p i t a l  be fo re  

t he  f i r e  department a r r i v e s .  It would be d i f f i c u l t  f o r  these t o  be 

en te red  i n  t he  f i r e  department record .  

If one assumes t h a t  a l l  t he  i n j u r i e s  would have been o f  t he  same 

general  t ype  had they  a l l  had c a s u a l t y  r epo r t s ,  then about 40,400 pe r -  

sons would have been taken t o  t h e  h o s p i t a l  as a  r e s u l t  o f  f i r e s  f o r  

which t h e  f i r e  department was c a l l e d .  I f  a1 1 these were indeed 

h o s p i t a l  i zed ,  then approx imate ly  20% o f  t h e  h o s p i t a l  i z a t i o n s  f o r  f i r e  



i n j u r i e s  would appear t o  come f rom f i r e s  f o r  which t h e  f i r e  depar t -  

ment was n o t  summoned. On t h e  o t h e r  hand, i f  o n l y  90% o f  those taken 

t o  t he  h o s p i t a l  were admi t ted,  then f i r e  department records would 

appear t o  miss about 30% o f  t h e  h o s p i t a l i z a t i o n s  f rom f i r e  i n j u r i e s ,  

w i t h  co r respond ing ly  l a r g e r  p ropo r t i ons  missed i f  fewer o f  those ' 

taken t o  t h e  h o s p i t a l  a re  a c t u a l l y  admi t ted.  

Not a l l  o f  t h e  h o s p i t a l i z e d  i n j u r e d  f rom f i r e s  a r e  burns.  O f  t h e  

i n j u r i e s  w i t h  f i r e  noted i n  t h e  NEISS, 86% were burns.  O f  t h e  i n -  

j u r i e s  f rom f i r e  i n  t h e  Michigan Workmen's Compensation, 85% were 

burns.  O f  t h e  i n j u r i e s  r epo r t ed  f rom t h e  Michigan f i r e  data,  82% of  

t h e  c i v i l i a n s  t r anspo r t ed  t o  t he  h o s p i t a l  were burns.  Thus, burns 

appear t o  represen t  about 85% o f  t h e  h o s p i t a l i z e d  i n j u r i e s  f rom f i r e s .  

Thus one would es t imate  t h a t  i n  a d d i t i o n  t o  t h e  44,550 h o s p i t a l i z e d  

burn i n j u r i e s  f rom f i r e s  i n  1975 t h e r e  were about 7,860 h o s p i t a l i -  

za t i ons  f rom f i r e s  f o r  i n j u r i e s  o t h e r  than burns.  Th is  r e s u l t s  i n  a  

t o t a l  o f  about 52,400 h o s p i t a l i z a t i o n s  f rom f i r e s  i n  1975. 

5.3 Non-hospi t a l  i z e d  F i r e  I n j u r i e s  

I t  i s  p a r t i c u l a r l y  d i f f i c u l t  t o  es t imate  t he  number o f  non- 

h o s p i t a l i z e d  f i r e  i n j ' u r i e s ,  s i nce  many o f  t he  a v a i l a b l e  sources o f  

da ta  concen t ra te  on h o s p i t a l  i z a t i o n s  as t h e  thresh01 d. A1 so, mi nor  

i n j u r i e s  a re  n o t  as l i k e l y  t o  be repo r t ed  i n  any o f  t h e  data c o l l e c t i o n  

systems. Among t h e  c i v i l i a n s  i n j u r e d  by  f i r e s  i n  Michigan, o n l y  24.6% 

were n o t  taken t o  t he  h o s p i t a l .  However, t he  number a c t u a l l y  hosp i -  

t a l i z e d  i s  unknown, s i nce  presumably some o f  those t r anspo r t ed  t o  t he  

h o s p i t a l  cou ld  be t r e a t e d  and re leased  r a t h e r  than admi t ted.  Among 

t he  f i r e  s e r v i c e  personnel  i n j u r e d ,  54.1% were n o t  taken t o  t h e  

h o s p i t a l  . Thus, f o r  f i r e  s e r v i c e  personnel--whose minor  i n j u r i e s  may 

be b e t t e r  r epo r t ed  than t he  c i v i  1 i a n s ' - - s l  i g h t l y  more were repo r t ed  as 

i n j u r e d  and n o t  h o s p i t a l i z e d  than were i n j u r e d  and h o s p i t a l i z e d .  
I n  t h e  N E I S S  data on persons i n j u r e d  from f i r e s ,  3.53 

t imes as many persons were n o t  admi t ted  as were admi t ted.  Th i s  !s 

p robab ly  a more accurate  es t ima te  than t h a t  f rom t h e  Mich igan f i r e  



r e p o r t s .  However, i t  does n o t  i n c l u d e  persons i n j u r e d  f rom f i r e s  who 

sought medical  a i d  f rom sources o t h e r  than h o s p i t a l  emergency rooms. 

Thus, a  conserva t i ve  es t imate  would be t h a t  t he re  a r e  about f o u r  t imes 

as many non-admission i n j u r i e s  f rom f i r e s  as admission i n j u r i e s .  

Approx imate ly  43% o f  i n j u r i e s  a re  thought  t o  be f i r s t  seen i n  h o s p i t a l  

emergency rooms. Thus, t h e  number a c t u a l l y  cou ld  be n e a r l y  n i n e  t imes 

as many non-hospi t a l  i z e d  i n j u r i e s  as h o s p i t a l i z e d  i n j u r i e s .  The 

p o p u l a r l y  quoted r a t i o  o f  t e n  t o  one may be reasonable. 

Based on t h e  data a v a i l a b l e ,  p l us  t he  known f a c t  t h a t  n o t  a l l  i n -  

j u r i e s  a re  t r e a t e d  i n  h o s p i t a l  s,  a  minimum o f  225,000 non-hospi t a l  i zed 

f i r e  i n j u r i e s  i n  1975 seems a reasonable est imate.  If i n  f a c t  more 

than h a l f  o f  t h e  persons i n j u r e d  i n  f i r e s  d i d  n o t  o b t a i n  t rea tment  

through h o s p i t a l s ,  then t he  number o f  such i n j u r i e s  cou ld  be more i n  

t he  neighborhood o f  400,000. The number o f  f i r e  i n j u r i e s  r e q u i r i n g  

some medical  t rea tment  b u t  n o t  c a l l i n g  f o r  h o s p i t a l i z a t i o n  i s  r a t h e r  

unce r t a i n .  I t  seems l i k e l y  t o  be s e r i o u s l y  underest imated f rom any 

s o r t  o f  fi re-department-based data system. The d i f f i c u l t y  o f  i d e n t i f y -  

i n g  t h e  i n d i v i d u a l s  and de te rmin ing  t h e i r  minor  i n j u r i es ,  t oge the r  w i t h  

t h e  f a c t  t h a t  f i r e  department personnel a re  n o t  p r i m a r i l y  data c o l -  

l e c t o r s ,  means t h a t  minor i n j u r i e s  w i l l  p robably  always be 

underest imated by NFIRS o r  any s i m i l a r  system. 

I n  summary, t he  b e s t  est imates f o r  f i r e  i n j u r i e s  i n  t h e  U.S.  f o r  

1975 seem t o  be: 

7,300 deaths + 100 
52,400 i n j u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n  - + 5,000 

225,000 t o  400,000 o t h e r  i n j u r i e s  r e q u i r i n g  t rea tment  

The number of deaths i s  n e a r l y  exact ,  except  p o s s i b l y  f o r  d i f f e r e n c e s  

i n  t h e  d e f i n i t i o n  o f  f i r e -dea th .  The number o f  h o s p i t a l i z a t i o n s  has 

been reasonably c o n s i s t e n t l y  es t imated  from severa l  sources. The 

quoted e r r o r  o f  5,000 seems an adequate es t imate  of t he  r o o t  mean 

square e r r o r .  The number o f  o t h e r  i n j u r i e s  i s  uncer ta in .  The range 

repo r t ed  seems reasonable. However, t h e  t h resho ld  o f  a  minor  b u t  



t r e a t e d  i n j u r y  i s  somewhat unce r t a i n .  The lower  t h e  t h r e s h o l d  i s  se t ,  

t h e  l a r g e r  t h e  number o f  i n j u r i e s  would be. I f  one were t o  i n c l u d e  

a l l  i n j u r i e s ,  no ma t t e r  how minor,  then t h e  quoted range i s  p robab ly  

s t i l l  t o o  low. 



APPENDIX 

METHODS OF COMBINING DATA FROM DIFFERENT STUDIES 

I f  severa l  sources r e p o r t  t h e  same es t imates ,  t h e r e  i s  g e n e r a l l y  

no problem. The common es t imate  i s  taken as acceptable.  Th i s  i s  

g e n e r a l l y  t r u e  so l o n g  as t h e  severa l  es t imates  a re  w i t h i n  p l u s  o r  

minus one o r  two s tandard d e v i a t i o n s  o f  each o the r .  That  i s ,  they  

agree t o  w i t h i n  t he  sampl ing p r e c i s i o n  o f  t h e  est imates.  i n  t h i s  

case, i t  i s  s u f f i c i e n t  t o  check t h a t  t h e  es t imates  have been made i n  a  

v a l i d  manner. It may be t h a t  a l though severa l  es t imates  agree 

s a t i s f a c t o r i l y ,  t h a t  t h e  r epo r t ed  e r r o r s  a re  unacceptably l a rge .  I n  

t h i s  case more data--a l a r g e r  sample--must be c o l l e c t e d .  T y p i c a l l y  

t h i s  would be done i n  t h e  same manner as used t o  form the  p rev ious  

est imates.  

It i s  u n f o r t u n a t e l y  o f t e n  t h e  case t h a t  severa l  r epo r t ed  e s t i -  

mates o f  a  phenomena--number of deaths f rom f i r e s ,  f o r  example - -d i f fe r  

by f a r  more than cou ld  be due t o  sampl ing p r e c i s i o n .  I n  t h i s  s i t u a t i o n  

i t  i s  d i f f i c u l t  t o  determine t he  b e s t  es t imate .  Care fu l  e v a l u a t i o n  o f  

each es t imate  i s  r e q u i r e d  be fo re  a  concensus can be reached. Th is  

process i s  sometimes more a r t  than science, b u t  the  f o l l o w i n g  may 

serve as a  gu ide o r  o u t l i n e .  The o r i g i n a l  es t imates  and t h e i r  d i s -  

p a r i t i e s  should  a l s o  be repo r t ed  a long  w i t h  a  warn ing t h a t  t he  con- 

census es t imate  may be u n r e l i a b l e ,  

Determine the  exac t  d e f i n i t i o n  o f  t he  popu la t i on  on which each 

es t imate  i s  based. I t  i s  f r equen t l y  t r u e  t h a t  t he re  a re  d i f f e r e n t  

th resho lds  de f ined .  Th is  i s  o f t e n  t h e  case if t h e  phenomenon i n  

ques t ion  i s  an acc iden t  o r  an i n j u r y .  Some sources may r e p o r t  a l l  f i r e s ,  

some a l l  f i r e  departments c a l l s ,  some o n l y  f i r e  i n  t h e  case of p rope r t y  

damage i n  excess o f  $10,000, e t c .  I f  d i f f e r e n c e s  i n  t h r e s h o l d  l e v e l  



can be i d e n t i f i e d ,  then f u r t h e r  comparisons woul d  be w i t h i n  es t imates  

based on t h e  same th resho ld .  Also,  i t  may be p o s s i b l e  t o  s t a t e  t h e  

est imates sepa ra te l y  by l e v e l  --e. g. , so many f i r e s  i n v o l v i n g  f a t a l  i- 

t i e s ,  so many i n v o l v i n g  i n j u r y ,  e t c .  

Check t h e  sampl ing on da ta  c o l l e c t i o n  procedures t o  ensure t h a t  

t h e  popu la t i on  a c t u a l l y  sampled i s  t he  same as t he  t a r g e t  p o p u l a t i o n  

and t h a t  these popu la t i ons  a re  t he  same i n  t he  d i f f e r e n t  s t ud ies .  

Thus, samples t o  es t imate  t h e  number o f  household f i r e s  us ing  e x a c t l y  

t he  same data elements and forms c o u l d  reach q u i t e  d i f f e r e n t  popu- 

l a t i o n s  and q u i t e  d i f f e r e n t  conc lus ions i f  t hey  were based on a  t e l e -  

phone i n t e r v i e w  survey, a  household i n t e r v i e w  survey, and a  m a i l  su r -  

vey. 

I f  t h e  same popu la t ions  have been reached and t h e  same v a r i a b l e s  

and d e f i n i t i o n s  used, b u t  r e s u l t s  s t i  11 d i f f e r  by more than can be 

exp la ined  by sampl ing e r r o r s  and m iss i ng  da ta  r a t e s ,  then l o o k  f o r  

unsuspected v a r i a b l e s  which may be d i f f e r e n t  i n  t h e  d i f f e r e n t  s t ud ies .  

These cou ld  be i n t e r v e n i n g  v a r i a b l e s  such as t ime  o r  a  p u b l i c  s a f e t y  

program, o r  t hey  m igh t  be i n h e r e n t  va r i ab l es  such as t ype  o f  con- 

s t r u c t i o n ,  d i f f e r e n t  prevalences o f  types o f  h e a t i n g  f u e l ,  o r  d i f f e r e n t  

weather cond i t i ons  d u r i n g  t he  p e r i o d  of the sampling. I f  candidate 

va r i ab l es  which may e x p l a i n  t h e  d i f f e r e n c e s  can be i d e n t i f i e d ,  hypo- 

theses about t he  r e l a t i o n  o f  these new v a r i a b l e s  t o  t h e  phenomenon 

would be fo rmu la ted  and tes ted .  From t h e  "pure"  p o i n t  o f  view, these 

new hypotheses should  be t e s t e d  w i t h  new data.  From a  more p r a c t i c a l  

p o i n t  o f  view, t h e  observed r e l a t i o n s h i p s  would be i n v e s t i g a t e d  t o  t h e  

e x t e n t  p o s s i b l e  w i t h  e x i s t i n g  data.  It should  be p o i n t e d  o u t  t h a t  t h i s  

has been done and t h a t  any such p o s t  - hoc r e l a t i o n s h i p s  need t o  be 

v e r i f i e d  i n  f u t u r e  work, b u t  they  may be advanced as t e n t a t i v e  exp la -  

na t i ons .  I t  may t u r n  out ,  o f  course, t h a t  t h e  data r e q u i r e d  t o  de- 

ve l  op exp lana to ry  r e l a t i o n s h i p s  w i t h  t h e  new v a r i a b l e s  a re  n o t  p resen t  

i n  t h e  e x i s t i n g  s t ud ies .  In t h i s  case, i t s  exp lana to ry  power can o n l y  

be con jec tu re .  



Once t he  d i f f e r e n c e s  i n  r e s u l t s  have been determined and exp la i ned  

t o  t he  e x t e n t  poss ib l e ,  t h e r e  s t i l l  remains t h e  d e s i r e  t o  combine t h e  

r e s u l t s  i n t o  a  common o r  consensus es t imate .  Some methods t h a t  have 

been used are:  

( 1 )  "Vote".  Each o f  severa l  exper ts  who have reviewed t h e  

s tud ies  votes on t h e  most app rop r i a t e  est imate.  

(2 )  "Count". The combined es t ima te  i s  taken as t h e  one most 

f r e q u e n t l y  repor ted.  Th i s  i s  e s s e n t i a l l y  t a k i n g  each 

separate  es t ima te  as a  data p o i n t  and us i ng  t h e  mode t o  

represen t  t h e  group. 

( 3 )  "P ick  a  F a v o r i t e " .  One es t ima te  i s  se l ec ted  as t h e  b e s t  

on t h e  b a s i s  o f  da ta  base qua1 i t y ,  ca re  o f  p resen ta t i on ,  

a u t h o r ' s  r epu ta t i on ,  o r  o t h e r  fac to rs .  

( 4 )  "Pool" .  I f  t h e  da ta  on which t h e  est imates a re  based a re  

a v a i l a b l e ,  they  may be pooled and re-analyzed t o  y i e l d  

a  pooled est imate.  

( 5 )  "Bayesian". The es t imates  themselves a re  each g iven  a  

weight  which r e f l e c t s  a  judgment about t h e i r  p rec i s i on .  

The es t imates  a re  then combined, us i ng  a  we igh t  average. 

Each o f  these methods can be app rop r i a t e  under proper  c i rcum- 

stances. Each a l s o  has p o t e n t i a l  l y  se r i ous  drawbacks. The f i r s t  

t h r e e  represen t  s e l e c t i o n  o f  an es t imate  based on t h e  judgments o f  

severa l  rev iewers.  The r e s u l t  w i l l  depend bo th  on t h e  q u a l i t y  o f  t he  

o r i g i n a l  s e t  of es t imates  and on t h e  a b i l i t y  of t h e  rev iewers t o  

s e l e c t  a  good est imate.  The f i f t h  method depends on t h e  a b i l i t y  o f  

t h e  rev iewer  t o  fo rmu la te  app rop r i a t e  weights  based on t he  p r e c i s i o n .  

To t he  e x t e n t  p o s s i b l e  t h e  p r e c i s i o n  can be measured by t h e  mean 
2 square e r r o r  ( va r i ance  p l us  b i a s  ' ) .  The s u b j e c t i v i t y  may come i n  i n  

e s t i m a t i n g  t he  b i a s .  The weight  may a l s o  be ad jus ted  t o  r e f l e c t  

recency o f  t he  da ta - - t ha t  i s ,  t o  g i v e  l e s s  we igh t  t o  s t ud ies  done some 

t ime ago and more weight  t o  more c g r r e n t  s t ud ies .  The f o u r t h  method-- 

p o o l i n g  the data and reana l yz i ng - - i s  f r a u g h t  w i t h  p i t f a l l s  and i s  



gene ra l l y  b e s t  avoided. It requ i res  n o t  o n l y  the  ac tua l  da ta  from 

the  severa l  s tud ies ,  b u t  a l s o  assurance t h a t  sampling methods, da ta  

c o l l e c t i o n  methods, and d e f i n i t i o n  o f  va r i ab les  were t he  same. Fur- 

t he r ,  t h e  r e s u l t i n g  combined sample must represen t  the  t a r g e t  popu- 

l a t i o n  app rop r i a te l y .  Th is  i s  u n l i k e l y  t o  be t he  case. I n  general  

s t r onge r  i n f l uences  can be drawn from comparisons o f  r e s u l t s  of  

separate studies,  i n c l u d i n g  t h e i r  discrepancies, than f rom 1  umping a1 1  

t he  data toge ther  and i g n o r i n g  d i  f fe rences .  

Genera l l y  t he  mos t w ide l y  a p p l i c a b l e  method i s  the  f o u r t h  1  i s t e d .  

That i s ,  combining t h e  i n d i v i d u a l  r e s u l t s  w i t h  each weighted accord ing 

t o  i t s  p rec i s i on .  I n  t he  case o f  ca tego r i ca l  data, p a r t i c u l a r l y  f o r  

r a t e s  on dichotomies, t h i s  i s  known as the  Mantel -Haenzel procedure 

and may be found i n  F le iss . "  

With the  c u r r e n t  s t a tus  o f  data r e l a t i n g  t o  f i r e - i n j u r i e s ,  t h e  bes t  

means of  forming n a t i o n a l  est imates a t  p resen t  seems t o  be t he  f o l l o w i n g .  

1 .  Take as t he  number o f  f i r e -dea ths  t he  number repo r ted  by t he  

NCHS i n  t he  V i t a l  S t a t i s t i c s .  

2. The number o f  f i r e  i n j u r i e s  r e q u i r i n g  hsopi t a l  i z a t i o n  seems 

b e s t  est imated f rom h o s p i t a l  r eco rd  s tud ies  o f  h o s p i t a l  d ischarges.  

There i s  a  s l i g h t  preference f o r  t h e  s tudy conducted by t he  NCHS. However, 

any such system must have adjustments t o  account f o r  t he  f a c t  t h a t  n o t  

a l l  f i r e  i n j u r i e s  a r e  burns and t h a t  n o t  a l l  burns were due t o  f i r e s .  

About 55% o f  h o s p i t a l i z e d  burns were caused by f i r e s ,  and t he  number of 

f i r e  burns ( h o s p i t a l i z e d )  represents  about 85% o f  t h e  h o s p i t a l i z e d  f i r e  

i n j u r i e s .  Apply these c o r r e c t i o n  f a c t o r s  t o  t he  est imated number o f  d i s -  

charges caused by burns t o  es t imate  the  number o f  f i re -caused i n j u r i e s  

r e q u i r i n g  h o s p i t a l i z a t i o n .  T t  i s  bes t  t o  do t h i s  f o r  severa l  data sources 

and average t he  r e s u l t s  t o  reduce t he  e r r o r .  

*F le iss ,  J. S t a t i s t i c a l  Methods f o r  Rates and Propor t ions .  Wi ley,  
1974. 



3. The estimation of fire-caused injuries not requiring hospitali- 
zation i s  quite d i f f i cu l t ,  The best current method would appear t o  be 
t o  estimate these from the information on c ivi l ian injuries in the Fire 
Incident Reports. However, this  i s  l ikely t o  result  in a considerable 
aHount of underestimation. Another approach would be to  estimate that 
f i  re-injuries n o t  requiring hospital i zation are some factor times the 
number of hospitalized injuries and apply this  factor t o  the number of 
hospitalized injuries.  I n  the data sources used, this  factor ranges from 

about 5 to over 10, thus this  method i s  subject t o  large errors and does 
not appear t o  be sufficiently rel iable .  

The estimation of  f i re- injur ies  requiring hospi ta1 ization would be 

considerably better i f  the hospital record studies, such as those con- 
ducted by NCHS, would include a variable for the external cause of the 
injury rather than just  the diagnosis. I n  addition, i t  would be very 
useful t o  note whether such injury was brought to the attention of a govern- 
ment agency--fire department, pol ice ,  e tc .  

Estimation of the number of f i re- injur ies  which do n o t  require 
hospitalization remains d i f f i cu l t .  Currently the best approach would seem 
t o  be through the casualty report o f  the f i r e  incident reporting system. 
However, this  should be supplemented with f o l  low-up  effor ts  to determine 
whether a l l  injuries in a f i r e  were reported and whether persons taken t o  
a hospital were admitted or treated and released. A possible validation 
method could be the sample of emergency room records conducted by the CPSC 

in i t s  NEISS. However, this  would need t o  be augmented to cover a1 1 emer- 
gency room records, n o t  just  those with product-association. 








