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THE POW ER OF DATA
A  M e s s a g e  f r o m  a  T B I S u r v iv o r

“Society  is more l ikely  to take ac t ion  aga ins t  the  ravages of traumatic  brain injury if 
it un ders tand s  h o w  pernicious,  pervasive,  and hu ge  the  problem  is.

T h is  b o d y  o f  w o r k  is a  v i t a l  t o o l  f o r  t h o s e  w h o  d e v is e  t h e  s t r a t e g ie s  f o r  p r e v e n t i o n  a n d  

t r e a t m e n t .  H o w e v e r ,  a  c r i t ic a l  d im e n s i o n  w i l l  b e  lo s t  if o n e  sees  i t  o n ly  as d a t a ,  if o n e  

d o e s  n o t  t r y  t o  p u t  e v e n  a  f l e e t i n g  fa c e  b e h in d  t h e  n u m b e r s .  T h e y  r e p r e s e n t  p e o p le  w h o  

—  if t h e y  s u rv iv e d  —  h a v e  h a d  t h e i r  l iv es  s ig n i f i c a n t ly  a f f e c t e d .  T h r o u g h  re s e a rc h ,  w e  a re  

f i n d i n g  b e t t e r  w a y s  to  p r e v e n t  i n ju r y  a n d  i m p r o v e  a c u t e  c a re .  W e  w h o  a r e  in ju r e d  m a y  

e x p e r ie n c e  i m p r o v e m e n t  b o t h  in f u n c t i o n  a n d  t h e  q u a l i t y  o f  o u r  l ives  w h e n  w e  h a v e  

a c ce ss  t o  r e h a b i l i t a t i o n  a n d  s u p p o r t  to  d e v e lo p  a n d  u t i l i z e  o u r  r e m a in i n g  s t r e n g t h s  a n d  

a b i l i t i e s .  W i t h  so m a n y  l iv es  a f f e c t e d ,  w e  s e e k  a n d  h a v e  t h e  p o t e n t i a l  f o r  i n d e p e n d e n c e ,  

t o  h a v e  t h e  c h a n c e  t o  m o v e  b e y o n d  o u r  d is a b i l i t ie s  a n d  g iv e  b a c k  t o  s o c ie ty .

As a  su rv iv o r ,  as  a  d is a b le d  p h y s ic ia n ,  I a p p la u d  t h is  p u b l ic a t i o n  as a  s te p  t o w a r d  m a k in g  

t h a t  p o s s ib le .”

C l a u d ia  L. O s b o r n , DO, FACOI

Co l l e g e  o f  O s t e o p a t h i c  M e d i c i n e , M i c h i g a n  St a t e  U n i v e r s i t y
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EXECUTIVE SUMMARY

T r a u m a t ic  b ra in  in ju ry  (TBI) is an  im p o r t a n t  p u b l ic  h e a l th  p ro b le m  

in t h e  U n i te d  States .  TBI is f r e q u e n t ly  re fe r re d  to  as t h e  “s i le n t  

e p id e m ic ” b eca u s e  t h e  c o m p l ic a t io n s  f r o m  TBI, such  as ch a n g e s  

a f fe c t in g  th in k in g ,  s e n s a t io n ,  lan g u a g e ,  o r  e m o t io n s ,  m a y  n o t  be  

re a d i ly  a p p a r e n t .  In a d d i t io n ,  a w a r e n e s s  a b o u t  TBI a m o n g  th e  

g e n e ra l  p u b l ic  is l im ite d .

T h r o u g h  t h e  TBI Act o f  1996  (P u blic  L a w  104 -1 66 ) ,  C ongress  f i rs t  

c h a rg e d  t h e  C e n te rs  fo r  D isease  C o n tro l  a n d  P re v e n t io n  (CDC) w i t h  

“d e t e r m in in g  t h e  in c id e n c e  a n d  p re v a le n c e  o f  t r a u m a t i c  b ra in  

in ju ry  in all a g e  g ro u p s  in t h e  g e n e ra l  p o p u la t io n  o f  t h e  U n i te d  

S ta tes .” In response, CDC has p ro d u c e d ,  Traumatic Brain Injury in 

the United States: Emergency Department Visits, Hospitalizations 

and Deaths 2002-2006.

Traumatic Brain Injury in the United States



P o p u la t io n -b a s e d  d a t a  on  TBI a re  c r it ica l  to  u n d e r s t a n d in g  th e  

im p a c t  o f  TBI on t h e  A m e r ic a n  p eo p le .  This r e p o r t  p re s e n ts  d a t a  on  

T B I- re la te d  e m e r g e n c y  d e p a r t m e n t  visits, h o s p i ta l iz a t io n s ,  a n d  

d e a th s  fo r  t h e  y e a rs  2002  t h r o u g h  2006  a n d  can  be used  to  

d e t e r m in e  t h e  n u m b e r  o f  TBIs o c c u rr in g  ea ch  year ,  g ro u p s  m o s t  

a f fe c te d ,  a n d  th e  le a d in g  causes o f  TBI. This i m p o r t a n t  in f o r m a t io n  

can  be used to  d o c u m e n t  t h e  n e e d  fo r  TBI p re v e n t io n ,  to  id e n t i fy  

re se arc h  a n d  e d u c a t io n  p r io r it ies ,  a n d  to  s u p p o r t  t h e  n e e d  fo r  

serv ices a m o n g  in d iv id u a ls  l iv in g  w i t h  aT B I.

This report is an update to CDC’s previously published report 

released in 2004 and is intended as a reference for policymakers, 

health care and service providers, educators, researchers, 

advocates, and others interested in knowing more about the 

im pact of TBI in the United States.1

Executive Sum m ary 5
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KEY FINDINGS IN THIS REPORT

TBI in the United States
•  An e s t im a t e d  1.7 m i l l io n  p e o p le  s u s ta in  a T B I  a n n u a l ly .  O f t h e m :  

•  52 ,000  die,

275 ,00 0  a re  h o s p i ta l i z e d ,  a n d

1.365 m i l l io n ,  n e a r ly  80% , a re  t r e a t e d  a n d  re le a s e d  f r o m  an  

e m e r g e n c y  d e p a r t m e n t .

•  TBI is a  c o n t r i b u t i n g  f a c t o r  to  a  t h i r d  (30 .5% ) o f  all 

i n ju r y - r e la t e d  d e a t h s  in t h e  U n i te d  S ta tes .

TBI by Age
•  C h i ld re n  a g e d  0 to  4 ye ars ,  o ld e r  a d o le s c e n ts  a g e d  15 to  19  

ye ars ,  a n d  a d u l t s  a g e d  65 y e a r s  a n d  o ld e r  a re  m o s t  l ik e ly  to  

s u s ta in  a T B I .

•  A lm o s t  h a l f  a  m i l l io n  (473,947) e m e r g e n c y  d e p a r t m e n t  v is i ts  fo r  

TBI a re  m a d e  a n n u a l l y  b y  c h i ld r e n  a g e d  0 to  14 ye a rs .

•  A d u lts  a g e d  75 y e a r s  a n d  o ld e r  h a v e  t h e  h ig h e s t  ra te s  o f  

T B I - re la te d  h o s p i t a l i z a t io n  a n d  d e a th .

TBI by Sex
•  In e v e ry  ag e  g roup, TBI ra tes  a re  h ig h e r  fo r  m a le s  t h a n  fo r  fe m a les .

•  M a le s  a g e d  0 to  4 y e a r s  h a v e  t h e  h ig h e s t  ra te s  f o r  

T B I - re la te d  e m e r g e n c y  d e p a r t m e n t  v is its ,  h o s p i t a l i z a t io n s ,  

a n d  d e a t h s  c o m b in e d .

Traumatic Brain Injury in the United States



TBI by External Cause
•  Falls a r e  t h e  le a d in g  c a u s e  o f  TBI. R a tes  a r e  h ig h e s t  f o r  c h i ld re n  

a g e d  o to  4 y e a r s  a n d  fo r  a d u l t s  a g e d  75 y e a r s  a n d  o ld er .

• Falls result in the greatest num ber of TBI-related em ergency 

departm ent visits (523,043) and ho spitalizatio ns (62,334).

•  M o t o r  v e h i c le - t r a f f i c  in ju ry  is t h e  le a d in g  c a u s e  o f  T B I - re la te d  

d e a t h .  R a tes  a re  h ig h e s t  f o r  a d u l t s  a g e d  20 to  24 ye a rs .

Additional TBI Findings*
•  T h e re  w a s  a n  in c re a s e  in T B I - re la te d  e m e r g e n c y  d e p a r t m e n t  

v is its  (14 .4% ) a n d  h o s p i t a l i z a t io n s  (19 .5% ) f r o m  2 0 02  to  2006.

•  T h e re  w a s  a  6 2 %  in c re a s e  in f a l l - r e la t e d  TBI seen  in e m e r g e n c y  

d e p a r t m e n t s  a m o n g  c h i ld re n  a g e d  14 y e a r s  a n d  y o u n g e r  f r o m  

20 02  to  2006.

•  T h e re  w a s  a n  in c re a s e  in f a l l - r e la t e d  TBIs a m o n g  a d u l t s  a g e d  65 

a n d  o lder;  4 6 %  in c re a s e  in e m e r g e n c y  d e p a r t m e n t  v is its ,

3 4 %  in c re a s e  in h o s p i ta l i z a t io n s ,  a n d  2 7 %  in c re a s e  in 

T B I - re la te d  d e a t h s  f r o m  2 0 02  to  2006.

•  E s t im a te s  b ase d  o n  o n e  y e a r  o f  d a t a  ca n  p r o d u c e  v a r ie d  resu lts .

Key Find ings 7
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BACKGROUND

Each year, traum atic brain injuries (TBI) contribute to substantial 

num ber of deaths and cases of perm anent disability. ATBI is caused 

by a bump, blow or jo lt to the head o ra  penetrating head injury 

that disrupts the normal function of the brain. The severity of aTBI 

may range from “m ild” (a brief change in mental status or 

consciousness) to “severe” (an extended period of unconsciousness 

o ra m n e sia a fte rth e  injury).
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REPORT CONTENTS AND ORGANIZATION

T his  r e p o r t  p re s e n ts  d a t a  a b o u t  T B I - re la te d  e m e r g e n c y  

d e p a r t m e n t  v is its ,  h o s p i t a l i z a t io n s ,  a n d  d e a t h s  in t h e  U n i te d  

S ta te s  f o r  t h e  y e a r s  20 02  t h r o u g h  2006 . T h e  f in d in g s  a re  

o r g a n iz e d  in to  t w o  m a in  s e c t io n s  o f  Overview  a n d  Appendices. 

T h e  Overview  s u m m a r iz e s  a n d  i n t e r p r e t s  k e y  f in d in g s  a n d  th e  

Appendices  p r e s e n t  d e t a i l e d  d a t a  t a b le s  a n d  a  d e s c r ip t io n  o f  t h e  

m e t h o d s  a n d  l im i t a t io n s .

A v e r a g e  a n n u a l  n u m b e r s  o f  TBIs p e r  y e a r  a n d  a n n u a l  ra te s  a re  

b o t h  r e p o r t e d .  W h i l e  t h e  a n n u a l  n u m b e r s  s h o w  t h e  m a g n i t u d e  of  

t h e  p r o b le m ,  t h e  ra te s  s h o w  h o w  a  c e r t a in  g r o u p  is a f f e c t e d  by  

TBI b y  r e la t in g  t h e  n u m b e r  o f  TBIs to  t h e  s ize  o f  t h e  p o p u la t io n .  

For e x a m p le ,  a  r e la t i v e l y  s m a l l  n u m b e r  o f  TBIs o c c u r r in g  in a  

s m a l l  p o p u la t io n  w o u l d  r e s u l t  in a  h ig h e r  TBI r a te  t h a n  if th e  

s a m e  n u m b e r  o f  TBIs o c c u r r e d  in a  la rg e r  p o p u la t io n .  T h is  r e p o r t  

h e lp s  to  a n s w e r  a  v a r i e t y  o f  q u e s t io n s ,  su ch  as: “ Do m a le s  s u s ta in  

TBIs m o r e  o f t e n  t h a n  fem ales? ; Are  c h i ld r e n  m o r e  l ik e ly  t o  s u s ta in  

a  TBI t h a n  adults?; an d ,  A re  m o t o r  v e h i c l e - t r a f f i c  in ju r ie s  a  

s u b s t a n t ia l  c a u s e  o f  TBI a m o n g  o ld e r  a d u l ts ? ”

D a t a  in t h e  r e p o r t  in c lu d e :

•  TBI as a  P r o p o r t io n  o f  All In ju r ie s

•  TBI b y  Age

•  TBI b y  Sex

•  TBI b y  Race

•  TBI b y  E x te rn a l  Cause

•  A d d i t io n a l  TBI F in d in g s

S ta te - le v e l  d a t a  o n  TBI a r e  n o t  p r e s e n t e d  in th is  r e p o r t .  C D C ’s 

N a t io n a l  C e n t e r  f o r  In ju r y  P r e v e n t io n  a n d  C o n tro l ,  D iv is io n  of  

I n ju r y  R e s p o n s e  c u r r e n t ly  f u n d s  30  s ta te s  t o  c o n d u c t  TBI 

s u r v e i l la n c e  t h r o u g h  t h e  CORE S t a t e  In ju r y  P ro g ra m .

For T B I - re la te d  d e a t h  a n d  h o s p i t a l i z a t i o n  d a t a  b y  p a r t i c i p a t i n g  

s ta te s ,  d o w n lo a d  a  c o p y  o f  t h e  State In jury Indicators Report: 

Fourth Ed ition — 2005 Data a t  n o  c o s t  o r  s e a rc h  t h e  In ju ry  

I n d ic a t o r s  W e b -b a s e d  Q u e r y  S y s te m ,  b o t h  a v a i l a b le  a t  

w w w . c d c . g o v / I n j u r y .

F ina l ly ,  n e i t h e r  th is  r e p o r t  n o r  t h e  State In jury Indicators Report: 

Fourth Ed ition — 2005 Data in c lu d e  TBIs f r o m  fe d e r a l ,  m i l i t a ry ,  or  

V e t e r a n s  A f fa ir s  (VA) h o s p i ta ls .

traumatic Brain Injury in the united states Report Contents and organization 9
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FOR MORE INFORMATION

C D C’s D iv is io n  o f  In ju ry  R e sp o n se  w o r k s  to  re d u c e  in ju r ie s  a n d  

t h e i r  a d v e rs e  h e a l t h  e f fe c ts .  For a d d i t io n a l  in f o r m a t io n  on  TBI, 

in c lu d in g  re se arc h ,  p ro g ra m s ,  a n d  e d u c a t io n a l  in i t ia t iv e s  p le as e  

visit:  www.cdc.gov/TraumaticBrainlnjury.

For q u e s t io n s  a b o u t  th is  re p o r t ,  p le as e  c o n t a c t  

CDC-INFO@cdc.gov o r  call 1-800-CDC-INFO (1-800- 232-4636).

For m e d i a  in q u ir ie s ,  p le a s e  c o n t a c t  C D C’s In ju ry  C e n te r  Press  

O ff ic e r  a t  (770) 48 8 -4902  b e t w e e n  9:00 a m  a n d  5:00 p m  EST. If t h e r e  

is a n  a f t e r - h o u r s  e m e rg e n c y ,  p le as e  call (404) 63 9 -2 888  fo r  

in s t ru c t io n s  on  c o n t a c t in g  t h e  on-ca ll  p ress o ff icer.

http://www.cdc.gov/TraumaticBrainlnjury
mailto:CDC-INFO@cdc.gov
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ANNUAL NUM BER OF TBIs

FIGURE 1: E s t im a te d  A ve rage  A n n u a l  N u m b e r  o f  T ra u m a t ic  B ra in  In ju ry -R e la te d  E m e rg e n c y  D e p a r tm e n t  V is its , 
H o s p i ta l iz a t io n s ,  and  D ea ths , U n i te d  S ta tes, 2002-2006

An estim ated 1.7 m illion  TBIs occur 
in  the United States annually.

1,365,000
Emergency Department Visits

777

Receiving Other Medical Care or No Care*

I Of the 1.7 million TBIs occurring each year in the United States, 80.7% were emergency department visits, 16.3% were 
hospitalizations, and 3.0% were deaths.

* Data for this category are not included in this report. See “Limitations" in Appendix B for more information.
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TBI AS A PROPORTION OF ALL INJURIES

TABLE A: E s t im a te d  P e rce n ta g e  o f  All In ju r ie s  and  T ra u m a t ic  B ra in  In ju ry -R e la te d  E m e rg e n c y  D e p a r tm e n t  V is its , 
H o s p i ta l iz a t io n s ,  and  D ea ths , U n i te d  S ta tes, 2002-2006

ALL VISITS

ALL INJURIES TBIs

NUMBER
% OF 

ALL VISITS NUMBER
% OF ALL 
INJURIES

% OF 
ALL VISITS

ED Visits* 96,839,411 28,697,028 29.6 1,364,797 4.8 1.4

Hospitalizations# 36,693,646 1,826,548 5.0 275,146 15.1 0.7

Deaths 2,432,714 169,055 6.9 51,538+ 30.5 2.1

Total 135,965,771 30,692,631 22.6 1,691,481 5.5 1.2

*  Persons w h o  w ere  hospitalized, died, or transferred  to an o th e r  fac il i ty  w ere  excluded.

# In-hospital deaths and patients  w h o  transferred  from  an o th e r  hospital w ere  excluded.

+ 128 m o rta l i ty  records (from 2002-2006) w ere  o m it ted  because of missing age in fo rm ation .

I The estimated annual average number of emergency department visits, hospitalizations and deaths for all injuries is in Table 
A. TBIs comprise 4.8% of all injuries seen in emergency department visits and 15.1% of all hospitalizations. Of all the injury- 
related deaths in the United States, TBI was a contributing factor 30.5% of the time.



TBI BY AGE GROUP

COMPARING THE NUMBERS

TABLE B: E s t im a te d  A ve rage  A n n u a l  N u m b e rs  o f  
T ra u m a t ic  B ra in  In ju ry -R e la te d  E m e rg e n c y  D e p a r tm e n t  

V is its , H o s p i ta l iz a t io n s ,  and  D ea ths , by  Age G roup , 
U n i te d  S ta tes, 2002-2006

EM ERG EN CY
DEPARTM ENT

AGE GROUP VISITS HOSPITALIZATIONS DEATHS TOTAL

Children
(0 -1 4  years)

473,947 35,136 2,174 511,257

Older Adults
( >  65 years)

141,998 81,499 14,347 237,844

The estimated average annual num ber of TBIs that occur 

among children aged 0 to 14  years is 511 ,2 5 7 . In contrast the 

num ber of TBIs in adults aged 65  years and older is 237 ,8 4 4 . 

TBI-related emergency departm ent visits accounted for a larger 

proportion in children (9 2 .7%) than  in older adults (5 9 .7%).

Traumatic Brain Injury in the United States



COMPARING THE RATES

FIGURE 2: E s t im a te d  A ve rage  A n n u a l  Rates o f  

T ra u m a t ic  Brain In ju ry -R e la ted  E m ergency  D e p a r tm e n t  
V is its ,  H o s p i ta l iz a t io n s ,  and  D ea ths , by  Age G roup , 

U n i te d  S ta tes, 2002-2006

C h ild ren, o ld e r adolescents, and a d ults aged 65

Age G roup

Very young children aged 0 to 4 years had the highest rate of 

TBI-related emergency departm ent visits (1 ,2 5 6  per 1 0 0 ,0 0 0  

population), followed by older adolescents aged 15 to 19 years 

(757  per 1 0 0 ,0 0 0 ). However, the h ighest rates of TBI-related 

hospitalization and death occurred among adults aged 75 years 

and older (339  per 1 0 0 ,0 0 0  and 57 per 100 ,000 , respectively).

Overview I TBI by Age Group 1 5
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TBI BY SEX

COMPARING THE NUMBERS

TABLE C: E s t im a te d  A ve rage  A n n u a l  N u m b e rs  o f  

T ra u m a t ic  B ra in  In ju r y - R e la te d  E m e rg e n c y  D e p a r tm e n t  
V is its , H o s p i ta l iz a t io n s ,  and  D ea ths , by  Sex, 

U n i te d  S ta tes, 2002-2006

EM ERG EN CY
DEPARTM ENT

SEX VISITS HOSPITALIZATIONS DEATHS TOTAL

Male 789,925 170,257 37,994 998,176

Female 574,870 104,890 13,569 693,329

An estim ated average annua l num ber of 9 9 8 ,1 7 6  TBIs 

occurred among males compared w ith  6 9 3 ,3 2 9  among 

females. Overall, approxim ately 1.4  times as many TBIs 

occurred among males as among females.
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COMPARING THE RATES

FIGURE 3: E s t im a te d  A v e ra g e  A n n u a l  Rates o f  

T ra u m a t ic  Brain In ju ry -C om b ined  Em ergency  D e p a r tm e n t  
V is its ,  H o s p i ta l iz a t io n s ,  and  D ea ths , by  Sex,

U n i te d  S ta tes, 2002-2006

M a le

Age G roup

Males aged 0 to 4 years had the highest rates of TBI-related 

emergency depa rtm en t visits, hospitalizations and deaths 

combined (1 ,4 5 1  per 100 ,0 0 0 ). Rates were also high for females 

aged 0 to 4 (1 ,218  per 100 ,0 0 0 ), and for both males and females 

aged 15 to 19 years (896  per 1 0 0 ,0 0 0 ), and 75  years and older 

(932 per 1 00 ,0 0 0 ).



TBI BY EXTERNAL CAUSE

COMPARING THE NUMBERS

TABLE D: E s t im a te d  A ve rage  A n n u a l  N u m b e rs  o f  
T ra u m a t ic  B ra in  In ju ry -R e la te d  E m e rg e n c y  D e p a r tm e n t  

V is its , H o s p i ta l iz a t io n s ,  and  D ea ths , by  E x te rn a l  Cause, 
U n i te d  S ta tes, 2002-2006

CAUSE

EM ERG EN CY
DEPARTM ENT

VISITS HOSPITALIZATIONS DEATHS TOTAL

Falls 523,043 62,334 9,718 595,095

Struck
By/Against

271,713 7,791 378 279,882

Motor Vehicle- 
Traffic

218,936 56,864 16,402 292,202

Assault 148,471 15,341 5,813 169,625

Other 108,467 27,536 19,252 155,255

Unknown 94,165 105,282 0 199,447

An estim ated average annua l num ber of 5 9 5 ,0 9 5  are fall- 

related TBIs, 2 9 2 ,2 0 2  are m otor vehicle-traffic TBIs, 2 7 9 ,8 8 2  are 

struck by/against events, and 1 6 9 ,6 2 5  are assault-related TBIs. 

Motor vehicle-traffic resulted in the greatest num ber of TBI- 

related deaths; however, falls resulted in the greatest num ber 

of emergency depa rtm en t visits and  hospitalizations.

Traumatic Brain Injury in the United States



COMPARING THE RATES

FIGURE 4: E s t im a te d  A ve rage  A n n u a l Rates o f  
T ra u m a t ic  B ra in  In ju ry -C o m b in e d  E m e rg e n c y  D e p a r tm e n t  

V is its , H o s p i ta l iz a t io n s ,  and  D ea ths , by  E x te rn a l  Cause, 
U n i te d  S ta tes, 2002-2006

F a lls  are the lea d in g  cause o f TBI. Rates w ere  
h ig h e st am ong ch ild re n  aged 0 to 4  and ad ults

Age G roup

The rate of fall-related TBI was h ighest among children aged 

0 to 4 years (839  per 1 0 0 ,0 0 0 ) and adults aged 75 years and older 

(599 per 1 0 0 ,0 0 0 ). The rates for both  m otor vehicle-traffic and 

assault-related TBI were h ighest among adults aged 20  to 24 

years (2 6 1  per 1 0 0 ,0 0 0  and 175  per 1 0 0 ,0 0 0 , respectively).

Overview | TBI by External Cause 1 7
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TBI BY EXTERNAL CAUSE

COMPARING THE PERCENTAGES

FIGURE 5: E s t im a te d  A ve rage  P e rce n ta g e  o f  A n n u a l  T ra u m a t ic  B ra in  In ju ry -C o m b in e d  E m e rg e n c y  D e p a r tm e n t  V is its , 
H o s p i ta l iz a t io n s ,  and  D ea ths , by  E x te rn a l  Cause, U n i te d  S ta tes, 2002-2006



TBI BY EXTERNAL CAUSE

COMPARING THE PERCENTAGES BY AGE GROUPS

FIGURE 6: E s t im a te d  Average P ercen tage  o f  A n n u a l 
T ra u m a t ic  B ra in  In ju ry -C o m b in e d  E m e rg e n c y  D e p a r tm e n t  

V is its , H o s p i ta l iz a t io n s ,  and  D e a th s  A m o n g  C h i ld re n  o to  
14 Years, by  E x te rn a l Cause, U n i te d  S ta tes, 2002-2006

2 .9 %
A ssau lt

M o to r  Veh ic le -T  ra ffic

Traumatic Brain Injury in the United States



FIGURE 7: E s t im a te d  Average P ercen tage  o f  A n n u a l 
T ra u m a t ic  Brain In ju ry -C o m b in e d  E m ergency  D e p a r tm e n t  

V is its, H o s p i ta l iz a t io n s ,  and  D ea ths  A m o n g  A d u l ts  65 Years 
and  Older, by E x te rna l Cause, U n i te d  States, 2002-2006

1 %
A ssau lt  5 -7%

M o to r  V eh ic le -T ra ff ic
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SUMMARY OF FINDINGS 
BY EXTERNAL TBI CAUSES

Falls
•  A m o n g  all  a g e  g ro u p s ,  fa l ls  c o n t in u e d  to  be t h e  le a d in g  c a u s e  

o f  TBI (35.2%). Falls c a u s e  a p p r o x i m a t e l y  h a l f  (50 .2% ) o f  th e  

TBIs a m o n g  c h i ld re n  a g e d  0 to  1 4 y e a rs ,  c o m p a r e d  w i t h  6 0 .7%  

a m o n g  a d u l t s  a g e d  65 y e a r s  a n d  o ld er .

Motor Vehicle-Traffic
•  A m o n g  all a g e  g ro u p s ,  m o t o r  v e h i c le - t r a f f i c  w a s  t h e  s e co n d  

l e a d in g  c a u s e  o f  TBI (17 .3% ) a n d  re s u l te d  in t h e  la rg e s t  p e r ­

c e n t a g e  o f  T B I - re la te d  d e a t h s  (31.8%).

Struck By/Against Events
•  S t ru c k  b y /a g a in s t  e v e n ts ,  w h ic h  in c lu d e  c o l l id in g  w i t h  a  

m o v in g  o r  s t a t io n a r y  o b je c t ,  w e r e  t h e  s e co n d  le a d in g  ca use  

o f  TBI a m o n g  c h i ld re n  a g e d  0 to  14 y e a r s  (24.8%).

Assault
•  A s sa u lts  p ro d u c e d  1 0 %  o f  TBIs in t h e  g e n e ra l  p o p u la t io n ;  

t h e y  a c c o u n t e d  fo r  o n ly  2 .9%  in c h i ld re n  a g e d  0 to  14 y e a rs  

a n d  1%  in a d u l t s  a g e d  6 s y e a r s  o ld  a n d  o lder .

Traumatic Brain Injury in the United States



CONCLUSION

P re s e n t in g  d a t a o n  TBI is c r it ic a l  to  u n d e r s t a n d in g  t h e  im p a c t  

o f  th is  i m p o r t a n t  p u b l ic  h e a l t h  p r o b le m  in t h e  U n i te d  S ta tes .  

This in f o r m a t io n  p ro v id e s  t h e  b u i ld in g  b locks  to  in f o r m  TBI 

p r e v e n t i o n  s t ra te g ie s ,  i d e n t i f y  re s e a rc h  a n d  e d u c a t io n  

p r io r i t ie s ,  a n d  s u p p o r t  t h e  n e e d  f o r  s e rv ic es  a m o n g  th o s e  

l iv in g  w i t h  a T B I .

An e s t im a t e d  1.7 m i l l io n  T B I - re la te d  e m e r g e n c y  d e p a r t m e n t  

vis its ,  h o s p i t a l i z a t io n s ,  a n d  d e a t h s  o c c u r  e a c h  y e a r  in t h e  

U n i t e d  S ta te s .  T h is  is a n  in c re a s e  f r o m  1.4 m i l l io n  T B I - re la te d  

e m e r g e n c y  d e p a r t m e n t  v is its ,  h o s p i t a l i z a t io n s ,  a n d  d e a t h s  

f r o m  w h a t  w a s  r e p o r t e d  in t h e  p re v io u s  e d i t io n  o f  Traumatic 

Brain In jury in the United States: Em ergency Departm ent 

Visits, H ospitalizations and Deaths, p u b l is h e d  b y  CDC in 2 0 0 4 .1 

T h e  in c re a s e  in T B I - re la te d  in ju r y  w a s  m o s t  a p p a r e n t  w h e n  

e x a m in i n g  e m e r g e n c y  d e p a r t m e n t  v is its .  T h e re  w e r e  la rg e  

in c re a s e s  in e m e r g e n c y  d e p a r t m e n t  v is i ts  a m o n g  c h i ld r e n  a n d  

o ld e r  a d u l ts .  O t h e r  m a jo r  re a s o n s  f o r  t h e  in c re a s e  w e r e  m o r e  

f a l l - r e la t e d  TBIs a n d  o v e ra l l  p o p u la t io n  g r o w t h .  It  is a lso  l ik e ly  

t h a t  t h e  p u b l ic ’s a w a r e n e s s  o f  TBI c o n t r i b u t e d  t o  in c re a s e d  

t r e a t m e n t .  F u r t h e r  re s e a rc h  a n d  e d u c a t io n  is n e e d e d  to  

e x p lo r e  h o w  b e s t  to  p r e v e n t  t r a u m a t i c  b ra in  in ju ry .

A l th o u g h  th is  r e p o r t  p ro v id e s  d a t a o n  a  w id e  ra n g e  o f  TBIs  

o c c u rr in g  in th is  c o u n try ,  i t  is n o t  c u r r e n t ly  p o s s ib le  to  c a p tu r e  

all cases o f  TBI. T h e re  is no  e s t im a t e  fo r  t h e  n u m b e r  o f  p e o p le  

w i t h  n o n - fa ta l  TBI seen  o u ts id e  o f  a n  e m e r g e n c y  d e p a r t m e n t  o f  

h o s p ita l  o r  w h o  re c e iv e  no  ca re  a t  all.

Overview | Summary of Findings & Conclusion 21
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T A B L E  1: Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related
Emergency Departm ent Visits, Hospitalizations, and Deaths, by Age Group, United States, 2002-2006

D IS P O S IT IO N

AGE (YRS)

EMERGENCY DEPARTMENT VISITS' HOSPITALIZATIONS0 DEATHS* TOTAL

NUMBER RATE^ ROW % NUMBER RATE^ ROW % NUMBER RATE^ ROW % NUMBER RATE^

0-4 251,546 1256.2 93.9 15,239 76.1 5.7 998 5.0 0.4 267,783 1337.3

5-9 105,015 532.9 91.9 8,799 44.7 7.7 450 2.3 0.4 114,264 579.9

10-14 117,387 559.8 90.8 11,098 52.9 8.6 726 3.5 0.6 129,211 616.2

15-19 157,198 757.0 84.5 24,896 119.9 13.4 3,995 19.2 2.1 186,089 896.2

20-24 136,079 655.8 84.1 20,683 99.7 12.8 5,048 24.3 3.1 161,810 779.8

25-34 174,811 438.3 83.0 28,953 72.6 13.7 6,826 17.1 3.2 210,591 528.0

35-44 123,436 279.9 75.8 32,310 73.3 19.9 6,995 15.9 4.3 162,741 369.1

45-54 99,715 239.7 73.4 29,068 69.9 21.4 7,125 17.1 5.2 135,908 326.7

55-64 57,612 198.2 67.6 22,600 77.7 26.5 5,028 17.3 5.9 85,240 293.2

65-74 46,365 250.2 64.7 20,990 113.3 29.3 4,252 22.9 5.9 71,607 386.4

>  75 95,633 536.2 57.5 60,510 339.3 36.4 10,095 56.6 6.1 166,237 932.0

Total 1,364,797 465.4 80.7 275,146 93.8 16.3 51,538 17.6 3.0 1,691,481 576.8

Adjusted1 468.0 93.6 17.4 579.0

■ Persons who were hospitalized, died, or transferred  to ano ther  facility were excluded. 
0 In-hospital deaths and patien ts  who transferred  from ano ther  hospital were excluded. 
* 1 28  m ortality  records (2 0 0 2 - 2 0 0 6 ) were omitted because of missing age information.
► Average annua l rate per 1 0 0 ,0 0 0  population. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Numbers subject to rounding error.
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TA B LE  2: Estimated Average Annual Numbers and Percentages of Traum atic Brain Injury-Related 
Emergency Departm ent Visits, by Age Group and Disposition, United States, 2002-2006

TREATED AND RELEASED OTHER* TOTAL

AGE (YRS) NUMBER ROW % NUMBER ROW % NUMBER

0-4 251,546 92.9 19,106+ 7.1+ 270,652

5-9 105,015 86.1 16,940§ 13.9® 121,955

10-14 117,387 92.4 9,617§ 7.6§ 127,004

15-19 157,198 88.6 20,131+ 11.4+ 177,329

20-24 136,079 85.6 22,949+ 14.4+ 159,028

25-34 174,811 92.1 15,005+ 7.9+ 189,816

35-44 123,436 83.8 23,936+ 16.2+ 147,372

45-54 99,715 78.8 26,898+ 21.2+ 126,613

55-64 57,612 74.6 19,623§ 25.4§ 77,235

65-74 46,365 78.9 12,394§ 21.1§ 58,759

>  75 95,633 66.3 48,681 33.7 144,314

Total 1,364,797 85.3 235,280 14.7 1,600,077

* Includes people w ho were hospitalized, died, or transferred  to ano ther  facility. These records were excluded from the remaining
emergency depa rtm en t tables.

t  Sample size is 3 0 - 59 ; the value of the estim ate was reported bu t  may not be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  it is no t considered stable.

Numbers subject to rounding error.



T A B L E  3 : Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related
Emergency Departm ent Visits, by Age Group and Sex, United States, 2002-2006

MALE FEMALE TOTAL

AGE (YRS) NUMBER RATE^ ROW % NUMBER RATE^ ROW % NUMBER RATE^

0-4 139,001 1357.4 55.3 112,545 1150.3 44.7 251,546 1256.2

5-9 68,671 681.2 65.4 36,343 377.6 34.6 105,014 532.9

10-14 90,221 840.0 76.9 27,166+ 265.6+ 23.1+ 117,387 559.8

15-19 98,761 926.6 62.8 58,437 578.2 37.2 157,198 757.0

20-24 86,669 812.2 63.7 49,410 490.3 36.3 136,079 655.8

25-34 97,845 483.8 56.0 76,966 391.5 44.0 174,811 438.3

35-44 68,527 311.4 55.5 54,909 248.6 44.5 123,436 279.9

45-54 50,941 249.2 51.1 48,775 230.5 48.9 99,716 239.7

55-64 32,226+ 230.2+ 55.9+ 25,386+ 168.4+ 44.1+ 57,612 198.2

65-74 23,146+ 273.7+ 49.9+ 23,218+ 230.5+ 50.1+ 46,364 250.2

>  75 33,917+ 504.4+ 35.5+ 61,716 555.4 64.5 95,633 536.2

Total 789,925 547.6 57.9 574,871 385.9 42.1 1,364,796 465.4

Adjusted1 543.9 388.6 468.0

► Average annual rate per 1 0 0 ,0 0 0  population.
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported but may not be stable. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Note: Persons who were hospitalized, died, or transferred  to ano ther  facility were excluded. 

Numbers subject to rounding error.
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TA B LE  4: Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related 
Emergency Departm ent Visits, by Age Group and Race, United States, 2002-2006

AM ERIcAN INDIAN, ALAsKA NATIVE, oT H ER /
w h i t e  b l a c k  a s ia n , o r  p a c if ic  is l a n d e r  u n k n o w n  t o t a l

AGE (YRS) NUMBER RATE  ̂ ROW % NUMBER RATE  ̂ ROW % NUMBER RATE  ̂ ROW % NUMBER ROW % NUMBER RATE^

0-4 180,880 1160.8 71.9 56,942 1746.6 22.6 13,576+ 1148.5+ 5.4+ 147§ 0.1s 251,545 1256.2

5-9 76,588 499.5 72.9 22,994+ 718.5+ 21.9+ 5,433s 463.1s 5.2s -- -- 105,015 532.9

10-14 84,096 517.2 71.6 27,156+ 775.0+ 23.1+ 5,509s 456.5s 4.7s 625s 0.5s 117,386 559.8

15-19 128,896 793.1 82.0 23,049+ 696.5+ 14.7+ 4,586s 380.8s 2.9s 666s 0.4s 157,197 757.0

20-24 105,796 647.4 77.7 27,030+ 867.5+ 19.9+ 3,253s 251.9s 2.4s -- -- 136,079 655.8

25-34 137,732 438.3 78.8 29,968+ 542.9+ 17.1+ 6,445s 218.9s 3.7s 666s 0.4s 174,811 438.3

35-44 103,176 289.7 83.6 14,158+ 247.0+ 11.5+ 5,767s 209.9s 4.7s 334s 0.3s 123,435 279.9

45-54 76,966 223.4 77.2 20,040+ 407.3+ 20.1+ 2,710s 121.2s 2.7s -- -- 99,716 239.7

55-64 47,644 192.2 82.7 7,385s 253.7s 12.8s 2,584s 187.9s 4.5s -- -- 57,613 198.2

65-74 36,979 230.9 79.8 5,236s 300.9s 11.3s 3,196s 411.4s 6.9s 954s 2.1s 46,365 250.2

>  75 88,260 553.4 92.3 4,626s 342.0s 4.8s 2,748s 512.6s 2.9s -- -- 95,634 536.2

Total 1,067,013 448.3 78.2 238,584 618.6 17.5 55,807 334.7 4.1 3,392 0.2 1,364,796 465.4

Adjusted 1 456.6 568.7 345.2 468.0

► Average annual rate per 1 0 0 ,0 0 0  population.
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported but may not be stable.
§ Sample size is less th an  30 ; the value of the estim ate was also reported, bu t  it is not considered stable.
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.
-- No data for these cells.

Note: Persons who were hospitalized, died, or transferred  to ano ther  facility were excluded.

Numbers subject to rounding error.



T A B L E  5: Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related
Emergency Departm ent Visits, by Age Group and External Cause, United States, 2002-2006

MOTOR VEHICLE- 
TRAFFIC* FALLS ASSAULT STRUCK BY/AGAINST OTHER/UNKNOWN TOTAL

AGE (YRS) NUMBER

▲
E

fetR ROW % NUMBER

▲
E

feeR ROW % NUMBER R T m T ROW % NUMBER

▲
E

feeR ROW % NUMBER

▲
E

feeR ROW % NUMBER RATE^

0-4 12,852§ 64.2§ 5.1s 55,461 806.3 64.2 362§ 1.8s 0.1s 53,922 269.3 21.4 22,954+ 114.6+ 9.1 + 251,545 1256.2

5-9 7,310§ 37.1 § 7.0§ 42,371 215.0 40.3 1,033s 5.2s 1.0s 35,583+ 180.6+ .9+
3.3 18,718+ 95.0+ 17.8+ 105,015 532.9

10-14 6,529§ 31.1§ 5.6§ 42,843+ 204.3+ .5+
6.3 11,385s 54.3s 9.7s 34,572 164.9 29.5 22,057+ 105.2+ 18.8+ 117,386 559.8

15-19 40,466 194.9 25.7 32,740+ 157.7+ 20.8 22,272+ 107.3+ 14.2+ 36,512 175.8 23.2 25,207+ 121.4+ 16.0+ 157,197 757.0

20-24 44,209 213.1 32.5 19,845+ 95.6+ 14.6+ 33,360+ 160.8+ 24.5+ 19,205s 92.6s 14.1s 19,459s 93.8s 14.3s 136,078 655.8

25-34

OOLO0

OO,212,4 24.1 + 31,794+ 79.7+ 18.2+ 36,385+ 91.2+ 20.8+ 30,464+ .4+
6.7 17.4+ 33,954+ 85.1+ 19.4+ 174,810 438.3

35-44 19,687° 44.6+ 15.9+ 34,510+ 78.3+ 28.0+ 20,775+ 47.1+ 16.8+ 21,689+ 49.2+ 17.6+ 26,776+ 60.7+ 21.7+ 123,437 279.9

45-54 20,210+

ÎO
8.4 .3+
0.2 33,779+ 81.2+ 33.9+ 14,610s 35.1s 14.7s 17,216s 41.4s 17.3s 13,900s 33.4s 13.9s 99,715 239.7

55-64 14,454§ 49.7s 25.1s 16,485+ 56.7+ 28.6+ 6,548s 22.5s 11.4s 10,015s 34.4s 17.4s 10,110s 34.8s 17.5s 57,612 198.2

65-74 5,904s 31.9s 12.7s 28,698+ 154.9+ 61.9+ 1,329s 7.2s 2.9s 7,123s 38.4s 15.4s 3,311s 17.9s 7.1s 46,365 250.2

>  75 5,102§ 28.6§ 5.3§ 78,523 440.2 82.1 411s 2.3s 0.4s 5,412s 30.3s 5.7s 6,185s 34.7s 6.5s 95,633 536.2

Total 218,936 74.7 16.0 523,043 178.4 .38.3 07,48,14 50.6 10.9 271,713 92.7 19.9 202,631 69.1 14.8 1,364,793 465.4

Adjusted1 74.0 180.2 50.2 93.9 69.7 468.0

* Motor vehicle-traffic includes the following external cause of injury: 
occupant, motorcyclist, pedal cyclist, pedestrian, other and unspecified 
person involved in a motor vehicle-traffic incident.

► Average annua l rate per 1 0 0 ,0 0 0  population. 
t  Sample size is 3 0 - 59 ; the value of the estimate was reported but 

may not be stable.

§ Sample size is less th an  3 0 ; the value of the estim ate was also 
reported, bu t  it is not considered stable. 

f  Age-adjusted to the 20 0 0  U.S. s tandard  population.

Note: Persons who were hospitalized, died, or transferred  to ano ther 
facility were excluded.

Numbers subject to rounding error.
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TA B LE  6: Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related 
Emergency Departm ent Visits, by Age Group and Specific Motor Vehicle-Traffic (MVT) External Causes, 
United States, 2002-2006

MVT- OTHER
MVT-OCCUPANT MVT- MOTORCYCLE MVT- PEDAL CYCLE MVT- PEDESTRIAN OR UNSPECIFIED TOTAL

AGE (YRS) NUMBER RATE* ROW % NUMBER

▲
EATR ROW % NUMBER R AT m T ROW % NUMBER RATE* ROW % NUMBER RATE* ROW %

▲
EATERREBMUN

0-4 9,498§ 47.4§ 73.9§ -- -- -- -- -- -- -- -- -- 3,355§ 16.8§ 26.1§ 12,853§ 64.2§

5-9 1 ,427§ 7.2§ 19.5§ -- -- -- 513§ 2.6§ 7.0§ 514§ 2.6§ 7.0§ 4,856§ 24.6§ 66.4§ 7,310§ 37.1 §

10-14 2,455§ 11.7§ 37.6§ 787§ 3.8§ 12.1§ -- -- -- 2,959§ 14.1 § 45.3§ 328§ 1.6§ 5.0§ 6,529§ 31.1§

15-19 18,828+ 90.7+ 46.5+ 568§ 2.7§ 1 .4§ -- -- -- 324§ 1 .6§ 0.8§ 20,745§ 99.9§ 51.3§ 40,465 194.9

20-24 24,985+ 120.4+ 56.5+ 3,110§ 15.0§ 7.0§ 37§ 0.2§ 0.1§ 1 ,420§ 6.8§ 3.2§ 14,657§ 70.6§ 33.2§ 44,209 213.1

25-34 18,786§ 47.1§ 44.5§ 4,847§ 12.2§ 11.5s 563§ 1.4§ 1.3§ -- -- -- 18,017§ 45.2§ 42.7§ 42,213+105.8+

35-44 6,632§ 15.0§ 33.7§ 189§ 0.4§ 1.0s -- -- -- 307§ 0.7§ 1.6§ 12,559§ 28.5§ 63.8§ 19,687+ 44.6+

45-54 12,616§ 30.3§ 62.4§ 304§ 0.7§ 1 .5§ -- -- -- 1 ,233§ 3.0§ 6.1§ 6,057§ 14.6§ 30.0§ 20,210+ 48.6+

55-64 6,450§ 22.2§ 44.6§ 133§ 0.5§ 0.9§ -- -- -- 169§ 0.6§ 1.2§ 7,701§ 26.5§ 53.3§ 14,453§ 49.7§

65-74 2,689§ 14.5§ 45.6§ -- -- -- -- -- -- 1 ,000§ 5.4§ 16.9§ 2,214§ 12.0§ 37.5§ 5,903§ 31.9§

>  75 -- -- -- -- -- -- -- -- -- -- -- -- 5,102§ 28.6§ 100.0§ 5,102§ 28.6§

Total 104,366 35.6 47.7 9,938§ 3.4§ 4.5§ 1,113§ 0.4§ 0.5§ 7,926§ 2.7§ 3.6§ 95,591 32.6 43.7 218,934 74.7

Adjusted1 35.0 3.3 0.4 2.7 32.5 74.0

► Average annua l rate per 1 0 0 ,0 0 0  population. Note: Persons who were hospitalized, died, or transferred  to
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  ano ther  facility were excluded.

may not be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also Numbers subject to round ing error.

reported, bu t  it is no t considered stable. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.
-- No data for these cells.



T A B L E  7 : Estimated Average Annual Numbers and Percentages of Traum atic Brain Injury-Related
Emergency Departm ent Visits, by Age Group and Expected Source of Payment, United States, 2002-2006

AGE(YRS)

p r iv a t e m e d ic a id m e d ic a r e w o r k e r ’s  c o m p e n s a t i o n o t h e r / u n k n o w n * TOTAL

NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER

0-4 121,610 48.3 87,911 34.9 1,025§ 0.4§ -- -- 40,999+ 16.3+ 251,545

5-9 58,430 55.6 23,720+ 22.6+ 797§ 0.8§ -- -- 22,068+ 21.0+ 105,015

10-14 74,107 63.1 24,978+ 21.3+ 670§ 0.6§ -- -- 17,631+ 15.0+ 117,386

15-19 91,028 57.9 14,309+ 9.1+ 3,190§ 2.0§ 695§ 0.4§ 47,975 30.5 157,197

20-24 52,094 38.3 5,093§ 3.7§ -- -- 8,737§ 6.4§ 70,154 51.6 136,078

25-34 73,054 41.8 17,148+ 9.8+ 2,348§ 1.3§ 12,895§ 7.4§ 69,366 39.7 174,811

35-44 54,807 44.4 16,854+ 13.7+ 7,118§ 5.8§ 7,542§ 6.1§ 37,114 30.1 123,435

45-54 46,457 46.6 12,355§ 12.4§ 4,426§ 4.4§ 6,219§ 6.2§ 30,259+ 30.3+ 99,716

55-64 24,566+ 42.6+ 6,412§ 11.1§ 3,802§ 6.6§ 4,201§ 7.3§ 18,631§ 32.3§ 57,612

65-74 6,558§ 14.1 § 3,424§ 7.4§ 29,249+ 63.1 + 1,773§ 3.8§ 5,361§ 11.6§ 46,365

>  75 5,636§ 5.9§ 10,461 § 10.9§ 70,994 74.2 1,571 § 1.6§ 6,971§ 7.3§ 95,633

Total 608,347 44.6 222,665 16.3 123,619 9.1 43,633 3.2 366,529 26.9 1,364,793

* Includes self pay, no charge, o ther government, other, and unknown. 
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  may no t be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  it is no t considered stable. 
-- No data for these cells.

Note: Persons w ho were hospitalized, died, or transferred  to ano ther  facility were excluded.

Numbers subject to rounding error.
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T A B L E  8 : Estimated Average Annual Numbers and Percentages of Traum atic Brain Injury-Related
H ospitalizations, by Age Group and Disposition, United States, 2002-2006

D IS C H A R G E D  A LIV E *

AGE (YRS)

HOME TRANSFERRED* OTHER/UNKNOWN- IN-HOSPITAL DEATHS* TOTAL

NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER

0-4 15,564 87.8 855§ 4.8§ 903+ 5.1+ 406§ 2.3§ 17,728

5-9 8,996 89.8 283§ 2.8§ 281 § 2.8§ 461 § 4.6§ 10,021

10-14 10,855 89.4 326§ 2.7§ 429+ 3.5+ 535§ 4.4§ 12,145

15-19 21,971 78.9 2,064+ 7.4+ 2,459 8.8 1,356+ 4.9+ 27,850

20-24 18,261 79.8 1,567+ 6.9+ 1,776 7.8 1,277+ 5.6+ 22,881

25-34 23,239 75.7 1,976 6.4 4,295 14.0 1,199+ 3.9+ 30,709

35-44 25,192 73.9 3,154 9.3 4,864 14.3 881+ 2.6+ 34,091

45-54 23,042 72.4 3,166 9.9 3,782 11.9 1,827 5.7 31,817

55-64 16,359 64.6 4,223 16.7 3,112 12.3 1,617+ 6.4+ 25,311

65-74 13,331 55.7 5,670 23.7 2,969 12.4 1,983 8.3 23,953

>  75 24,751 34.7 30,302 42.4 9,453 13.2 6,926 9.7 71,432

Total 201,561 65.5 53,586 17.4 34,323 11.1 18,468 6.0 307,938

-  Includes patien ts  who left against medical advice and w ho were discharged alive (but no disposition stated), and patien ts  w ith  
u n k n o w n  disposition.

* Includes both long- and  short-term care facilities.
* In-hospital deaths and patien ts  who transferred from ano ther  hospital were excluded from the remaining hospitalization tables. 
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  may no t be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  is not considered stable.

Numbers subject to rounding error.



T A B L E  9 : Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related
H ospitalizations, by Age Group and Sex, United States, 2002-2006

AGE (YRS)

MALE FEMALE TOTAL

NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE*

0-4 9,019 88.1 59.2 6,220 63.6 40.8 15,239 76.1

5-9 5,296 52.5 60.2 3,503 36.4 39.8 8,799 44.7

10-14 7,407 69.0 66.7 3,691 36.1 33.3 11,098 52.9

15-19 17,189 161.3 69.0 7,708 76.3 31.0 24,897 119.9

20-24 16,341 153.1 79.0 4,343 43.1 21.0 20,684 99.7

25-34 22,438 110.9 77.5 6,516 33.1 22.5 28,954 72.6

35-44 22,417 101.9 69.4 9,893 44.8 30.6 32,310 73.3

45-54 20,085 98.2 69.1 8,983 42.5 30.9 29,068 69.9

55-64 15,269 109.1 67.6 7,331 48.6 32.4 22,600 77.7

65-74 11,437 135.2 54.5 9,553 94.8 45.5 20,990 113.3

>  75 23,360 347.4 38.6 37,150 334.3 61.4 60,510 339.3

Total 170,258 118.0 61.9 104,891 70.4 38.1 275,149 93.8

Adjusted 1 121.0 66.2 93.6

► Average annua l rate per 1 0 0 ,0 0 0  population. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Note: In-hospital deaths and patien ts  w ho transferred  from ano ther  hospital were excluded. 

Numbers subject to rounding error.
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T A B L E  1 0 :  Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-
Related Hospitalizations, by Age Group and Race, United States, 2002-2006

AMERICAN INDIAN, ALASKA NATIVE, OTHER/
W HITE BLACK ASIAN, OR PACIFIC ISLANDER UNKNOWN TOTAL

AGE (YRS) NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER ROW % NUMBER RATE*

0-4 9,361 60.1 61.4 2,075 63.6 13.6 530§ 44.8§ 3.5§ 3,274 21.5 15,240 76.1

5-9 5,412 35.3 61.5 1,126 35.2 12.8 151§ 12.9§ 1.7§ 2,110 24.0 8,799 44.7

10-14 6,278 38.6 56.6 1,669 47.6 15.0 388§ 32.2§ 3.5§ 2,763 24.9 11,098 52.9

15-19 15,243 93.8 61.2 2,413 72.9 9.7 893§ 74.1§ 3.6§ 6,348 25.5 24,897 119.9

20-24 11,676 71.4 56.5 2,272 72.9 11.0 841 § 65.1§ 4.1§ 5,894 28.5 20,683 99.7

25-34 15,981 50.9 55.2 4,044 73.3 14.0 682§ 23.2§ 2.4§ 8,247 28.5 28,954 72.6

35-44 18,916 53.1 58.5 4,456 77.8 13.8 953§ 34.7§ 3.0§ 7,985 24.7 32,310 73.3

45-54 16,648 48.3 57.3 4,369 88.8 15.0 479§ 21.4§ 1.6§ 7,572 26.0 29,068 69.9

55-64 14,064 56.7 62.2 1,829 62.8 8.1 1,165§ 84.7§ 5.2§ 5,543 24.5 22,601 77.7

65-74 13,455 84.0 64.1 1,679 96.5 8.0 899§ 115.7§ 4.3§ 4,957 23.6 20,990 113.3

>  75 42,735 268.0 70.6 2,644 195.5 4.4 1,370+ 255.5+ 2.3+ 13,761 22.7 60,510 339.3

Total 169,769 71.3 61.7 28,576 74.1 10.4 8,351 50.1 3.0 68,454 24.9 275,150 93.8

Adjusted1 69.8 78.7 58.2 93.6

► Average annua l rate per 1 0 0 ,0 0 0  population.
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  may no t be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  it is no t considered stable. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Note: In-hospital deaths and patien ts  who transferred  from ano ther  hospital were excluded.

Numbers subject to rounding error.



T A B L E  1 1 :  Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-

Related Hospitalizations, by Age Group and External Cause, United States, 2002-2006

MOTOR VEHICLE- 
TRAFFIC* FALLS ASSAULT STRUCK BY/AGAINST OTHER/UNKNOWN TOTAL

AGE (YRS) NUMBER

▲
E

fetR ROW % NUMBER RATE  ̂ ROW % NUMBER R ATE m T ROW % NUMBER RATE^ ROW % NUMBER RATE  ̂ROW % NUMBER RATE^

0-4 2,182 10.9 14.3 6,458 32.2 42.4 893+ 4.5+ 5.9+ 867+ 4.3+ 5.7+ 4,840 24.2 31.8 15,240 76.1

5-9 2,566 13.0 29.2 1,733 8.8 19.7 10s 0.1s 0.1s 543+ 2.8+ 6.2+ 3,946 20.0 44.8 8,798 44.7

10-14 2,111 10.1 19.0 1,892 9.0 17.0 520s 2.5s 4.7s 1,244+ 5.9+ 11.2+ 5,331 25.4 48.0 11,098 52.9

15-19 9,598 46.2 38.6 2,119 10.2 8.5 1,622+ 7.8+ 6.5+ 1,069+ 5.1+ 4.3+ 10,488 50.5 42.1 24,896 119.9

20-24 7,571 36.5 36.6 1,251f 6.0+ 6.1 + 1,998 9.6 9.7 237s 1.1s 1.1s 9,626 46.4 46.5 20,683 99.7

25-34 9,208 23.1 31.8 3,391 8.5 11.7 3,496 8.8 12.1 888s 2.2s 3.1s 11,970 30.0 41.3 28,953 72.6

35-44 7,744 17.6 24.0 4,738 10.7 14.7 3,529 8.0 10.9 996+ 2.3+ 3.1+ 15,303 34.7 47.4 32,310 73.3

45-54 6,712 16.1 23.1 5,332 12.8 18.3 1,736 4.2 6.0 459s 1.1s 1.6s 14,829 35.6 51.0 29,068 69.9

55-64 3,217 11.1 14.2 5,559 19.1 24.6 1,134§ 3.9s 5.0s 515s 1.8s 2.3s 12,176 41.9 53.9 22,601 77.7

65-74 1,918 10.3 9.1 7,392 39.9 35.2 68s 0.4§ 0.3s 467s 2.5s 2.2s 11,145 60.1 53.1 20,990 113.3

>  75 4,038 22.6 6.7 22,468 126.0 37.1 334§ 1.9s 0.6s 504s 2.8s 0.8s 33,164 185.9 54.8 60,508 339.3

Total 56,865 19.4 20.7 62,333 21.2 22.7 15,340 5.2 5.6 7,789 2.7 2.8 132,818 45.3 48.3 275,145 93.8

Adjusted1 19.4 21.2 5.2 2.7 45.1 93.6

* Motor vehicle-traffic includes the following external cause of injury: 
occupant, motorcyclist, pedal cyclist, pedestrian, other and 
unspecified person involved in a m otor vehicle-traffic incident.

► Average annua l rate per 1 0 0 ,0 0 0  population. 
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  but 

may not be stable.

§ Sample size is less th an  3 0 ; the value of the estim ate was also 
reported, bu t it is not considered stable. 

f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Note: In-hospital deaths and patien ts  w ho transferred  from another 
hospital were excluded.

Numbers subject to rounding error.

Traumatic Brain Injury in the United States Appendix A | Hospitalizations by Age & External Cause 3 5



Traumatic Brain Injury in the United States Appendix A | Hospitalizations by Age & MVT Cause 3 6

T A B L E  1 2 :  Estimated Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-

Related Hospitalizations, by Age Group and Specific Motor Vehicle-Traffic (MVT) External Causes,

United States, 2002-2006______________________________________________________________________

MVT- OTHER

AGE (YRS)

MVT-OCCUPANT MVT- MOTORCYCLE T­VM PEDAL CYCLE MVT- PEDESTRIAN OR UNSPECIFIED ToTAL

NUMBER

▲
E

fetR ROW % NUMBER

▲
E

feeR ROW % NUMBER R T m T ROW % NUMBER

▲
E

feeR ROW % NUMBER RATE* ROW % NUMBER R T m T

0-4 1,426+ 7.1 + 65.3+ -- -- -- -- -- -- 744s 3.7s 34.1s 12s 0.1s 0.6s 2,182 10.9

5-9 1,487+ 7.5+ 57.9+ 100§ 0.5s 3.9§ 147s 0.7s 5.7s 677+ 3.4+ 26.4+ 156s 0.8s 6.1s 2,567 13.0

10-14 984+ 4.7+ 46.6+ 91 § 0.4s 4.3s 360+ 1.7+ 17.0+ 650+ 3.1+ 30.8+ 26s 0.1s 1.2s 2,111 10.1

15-19 6,802 32.8 70.9 1,182§ 5.7§ 12.3s 243s 1.2s 2.5s 650s 3.1s 6.8s 722s 3.5s 7.5s 9,599 46.2

20-24 5,567 26.8 73.5 614§ 3.0§ 8.1s 143s 0.7s 1.9s 703s 3.4s 9.3s 543s 2.6s 7.2s 7,570 36.5

25-34 6,048 15.2 65.7 1,428+ 3.6+ 15.5+ 357s 0.9s 3.9s 792+ 2.0+ 8.6+ 583s 1.5s 6.3s 9,208 23.1

35-44 5,216 11.8 67.4 1,299+ 2.9+ 16.8+ 66s 0.1s 0.8s 852s 1.9s 11.0s 311s 0.7s 4.0s 7,744 17.6

45-54 4,263 10.2 63.5 1,114+ 2.7+ 16.6+ 131s 0.3s 1.9s 697s 1.7s 10.4s 506s 1.2s 7.5s 6,711 16.1

55-64 1,872 6.4 58.2 434§ 1.5s 13.5s 49s 0.2s 1.5s 498s 1.7s 15.5s 364s 1.3s 11.3s 3,217 11.1

65-74 1,374 7.4 71.6 88§ 0.5§ 4.6§ 28s 0.2s 1.5s 212s 1.1s 11.1s 215s 1.2s 11.2s 1,917 10.3

>  75 3,009 16.9 74.5 -- -- -- -- -- -- 741s 4.2s 18.3s 289s 1.6s 7.2s 4,039 22.6

Total 38,048 13.0 66.9 6,350 2.2 11.2 1,524 0.5 2.7 7,216 2.5 12.7 3,727 1.3 6.6 56,865 19.4

Adjusted1 12.9 2.2 0.5 2.5 1.3 19.4

► Average annua l rate per 1 0 0 ,0 0 0  population.
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  may no t be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  it is no t considered stable. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.
-- No data for these cells.

Note: In-hospital deaths and patien ts  w ho transferred  from ano ther  hospital were excluded. 

Numbers subject to rounding error.



T A B L E  1 3 :  Estimated Average Annual Numbers and Percentages of Traum atic Brain Injury-Related

H ospitalizations, by Age Group and Expected Source of Payment, United States, 2002-2006

PRIVATE MEDICAID MEDICARE WORKER’S COMPENSATION OTHER/UNKNOWN* TOTAL

AGE(YRS) NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER

0-4 7,029 46.1 6,339 41.6

ten45

ten
.40. -- -- 1,818 11.9 15,240

5-9 4,823 54.8 2,659 30.2 -- -- -- -- 1,317 15.0 8,799

10-14 6,690 60.3 3,031 27.3 -- -- -- -- 1,376 12.4 11,097

15-19 14,619 58.7 4,863 19.5 193s

ten
.80. 331 § 1.3s 4,891 19.6 24,897

20-24 9,097 44.0 3,319 16.0 407§

ten
.02. 861+ 4.2+ 6,998 33.8 20,682

25-34 12,715 43.9 4,479 15.5 848s

ten
.92. 1,337 4.6 9,574 33.1 28,953

35-44 13,062 40.4 4,051 12.5 2,495 7.7 1,899 5.9 10,804 33.4 32,311

45-54 13,743 47.3 3,516 12.1 2,702 9.3 1,648+ 5.7+ 7,459 25.7 29,068

55-64 11,306 50.0 2,795 12.4 3,893 17.2 1,188+ 5.3+ 3,419 15.1 22,601

65-74 3,847 18.3 728+ 3.5+ 14,735 70.2 400s 1.9s 1,279+ 6.1+ 20,989

>  75 7,045 11.6 500s

ten
.80. 51,278 84.7

ten32 s.00. 1,663 2.7 60,509

Total 103,976 37.8 36,280 13.2 76,605 27.8 7,687 2.8 50,598 18.4 275,147

* Includes self pay, no charge, o ther government, other, and unknown. 
t  Sample size is 3 0 - 59 ; the value of the estim ate was reported  bu t  may no t be stable.
§ Sample size is less th an  3 0 ; the value of the estim ate was also reported, bu t  it is no t considered stable. 
-- No data for these cells.

Note: In-hospital deaths and patien ts  w ho transferred  from ano ther  hospital were excluded.

Numbers subject to rounding error.
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T A B L E  1 4 :  Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related Deaths,

by Age Group and Sex, United States, 2002-2006

MALE FEMALE TOTAL*

AGE (YRS) NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE*

0-4 574 5.6 57.5 424 4.3 42.5 998 5.0

5-9 259 2.6 57.6 191 2.0 42.4 450 2.3

10-14 477 4.4 65.7 249 2.4 34.3 726 3.5

15-19 2,977 27.9 74.5 1,018 10.1 25.5 3,995 19.2

20-24 4,140 38.8 82.0 908 9.0 18.0 5,048 24.3

25-34 5,551 27.4 81.3 1,275 6.5 18.7 6,826 17.1

35-44 5,428 24.7 77.6 1,567 7.1 22.4 6,995 15.9

45-54 5,592 27.4 78.5 1,533 7.2 21.5 7,125 17.1

55-64 3,913 28.0 77.8 1,115 7.4 22.2 5,028 17.3

65-74 3,125 36.9 73.5 1,128 11.2 26.5 4,253 22.9

>  75 5,935 88.3 58.8 4,160 37.4 41.2 10,095 56.6

Total 37,971 26.3 73.7 13,568 9.1 26.3 51,539 17.6

Adjusted1 27.1 8.6 17.4

* 128  m ortality  records (2 0 0 2 - 2 0 0 6 ) were om itted  because of missing age information. 
► Average annua l rate per 1 0 0 ,0 0 0  population. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Numbers subject to rounding error.



T A B L E  1 5 :  Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related Deaths,

by Age Group and Race, United States, 2002-2006

W HITE BLACK
AMERICAN INDIAN, ALASKA NATIVE, 

ASIAN, OR PACIFIC ISLANDER TOTAL*

AGE (YRS) NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE*

0-4 693 4.4 69.4 253 7.8 25.3 52 4.4 5.2 998 5.0

5-9 336 2.2 74.6 90 2.8 20.1 24 2.0 5.3 450 2.3

10-14 568 3.5 78.2 129 3.7 17.8 29 2.4 4.0 726 3.5

15-19 3,179 19.6 79.6 653 19.7 16.4 163 13.5 4.1 3,995 19.2

20-24 3,841 23.5 76.1 1,000 32.1 19.8 207 16.0 4.1 5,048 24.3

25-34 5,202 16.6 76.2 1,366 24.7 20.0 259 8.8 3.8 6,827 17.1

35-44 5,795 16.3 82.8 976 17.0 13.9 224 8.2 3.2 6,995 15.9

45-54 6,108 17.7 85.7 813 16.5 11.4 204 9.1 2.9 7,125 17.1

55-64 4,440 17.9 88.3 444 15.3 8.8 144 10.5 2.9 5,028 17.3

65-74 3,830 23.9 90.1 301 17.3 7.1 122 15.7 2.9 4,253 22.9

>  75 9,409 59.0 93.2 431 31.9 4.3 255 47.5 2.5 10,095 56.6

Total 43,401 18.2 84.2 6,456 16.7 12.5 1,683 10.1 3.3 51,540 17.6

Adjusted1 17.7 17.3 11.2 17.4

* 128  m ortality  records (2 0 0 2 - 2 0 0 6 ) were om itted  because of missing age information.
* Average annua l rate per 1 0 0 ,0 0 0  population.
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Numbers subject to rounding error.
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T A B L E  1 6 :  Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related Deaths,

by Age Group and External Cause, United States, 2002-2006

MOTOR VEHICLE-
TRAFFIC* FALLS ASSAULT STRUCK BY/AGAINST OTHER/UNKNOWN TOTAL-

AGE (YRS) NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE* ROW % NUMBER RATE*

0-4 395 2.0 39.6 37 0.2 3.7 364 1.8 36.4 22 0.1 2.2 180 0.9 18.1 998 5.0

5-9 303 1.5 67.5 10 0.0 2.1 48 0.2 10.7 12 0.1 2.7 76 0.4 17.0 449 2.3

10-14 436 2.1 60.0 15 0.1 2.0 86 0.4 11.9 10 0.0 1.3 180 0.9 24.8 727 3.5

15-19 2,344 11.3 58.7 52 0.3 1.3 634 3.1 15.9 14 0.1 0.4 951 4.6 23.8 3,995 19.2

20-24 2,444 11.8 48.4 95 0.5 1.9 979 4.7 19.4 22 0.1 0.4 1,509 7.3 29.9 5,049 24.3

25-34 2,740 6.9 40.1 182 0.5 2.7 1,315 3.3 19.3 46 0.1 0.7 2,543 6.4 37.3 6,826 17.1

35-44 2,458 5.6 35.1 414 0.9 5.9 982 2.2 14.0 59 0.1 0.8 3,083 7.0 44.1 6,996 15.9

45-54 2,110 5.1 29.6 760 1.8 10.7 712 1.7 10.0 67 0.2 0.9 3,476 8.4 48.8 7,125 17.1

55-64 1,281 4.4 25.5 896 3.1 17.8 349 1.2 6.9 49 0.2 1.0 2,454 8.4 48.8 5,029 17.3

65-74 832 4.5 19.6 1,375 7.4 32.3 169 0.9 4.0 37 0.2 0.9 1,839 9.9 43.2 4,252 22.9

>  75 1,053 5.9 10.4 5,882 33.0 58.3 164 0.9 1.6 40 0.2 0.4 2,956 16.6 29.3 10,095 56.6

Total 16,396 5.6 31.8 9,718 3.3 18.9 5,802 2.0 11.3 378 0.1 0.7 19,247 6.6 37.3 51,541 17.6

Adjusted1 5.6 3.3 2.0 0.1 6.5 17.4

* Motor vehicle-traffic includes the following external cause of injury: occupant, motorcyclist, pedal cyclist, pedestrian, other and 
unspecified person involved in a m otor vehicle-traffic incident.

- 1 2 8  m ortality  records (2 0 0 2 - 2 0 0 6 ) were om itted because of missing age information.
► Average annua l rate per 1 0 0 ,0 0 0  population. 
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.

Numbers subject to rounding error.



T A B L E  1 7 :  Average Annual Numbers, Rates, and Percentages of Traum atic Brain Injury-Related Deaths,

by Age Group and Specific Motor Vehicle-Traffic (MVT) External Causes, United States, 2002-2006

MVT- OTHER
MVT-OCCUPANT MVT- MOTORCYCLE MVT- PEDAL CYCLE MVT- PEDESTRIAN OR UNSPECIFIED TOTAL*

AGE (YRS) NUMBER

▲
E

feeR ROW % NUMBER

▲
E

feeR ROW % NUMBER RATE^ ROW % NUMBER RATE^ ROW % NUMBER RATE^ ROW % NUMBER RATE

0-4 174 0.9 43.9 0 t 0.1 2 t 0.6 97 0.5 24.6 122 0.6 30.8 395 2.0

5-9 131 0.7 43.2 3 t 0.9 21 0.1 7.1 60 0.3 19.6 89 0.4 29.2 304 1.5

10-14 200 1.0 45.9 14 0.1 3.1 38 0.2 8.7 76 0.4 17.3 109 0.5 25.0 437 2.1

15-19 1,300 6.3 55.5 87 0.4 3.7 26 0.1 1.1 119 0.6 5.1 812 3.9 34.7 2,344 11.3

20-24 1,245 6.0 50.9 219 1.1 9.0 17 0.1 0.7 132 0.6 5.4 832 4.0 34.1 2,445 11.8

25-34 1,268 3.2 46.3 345 0.9 12.6 34 0.1 1.2 208 0.5 7.6 885 2.2 32.3 2,740 6.9

35-44 1,044 2.4 42.5 373 0.8 15.2 54 0.1 2.2 262 0.6 10.7 726 1.6 29.5 2,459 5.6

45-54 856 2.1 40.6 353 0.8 16.7 56 0.1 2.7 263 0.6 12.5 582 1.4 27.6 2,110 5.1

55-64 530 1.8 41.4 162 0.6 12.6 33 0.1 2.6 181 0.6 14.2 375 1.3 29.2 1,281 4.4

65-74 369 2.0 44.3 45 0.2 5.5 18 0.1 2.2 139 0.8 16.7 260 1.4 31.3 831 4.5

>  75 464 2.6 44.1 13 0.1 1.3 13 0.1 1.3 202 1.1 19.2 360 2.0 34.2 1,052 5.9

Total 7,581 2.6 46.2 1,614 0.5 9.8 312 0.1 1.9 1,739 0.6 10.6 5,152 1.7 31.4 16,398 5.6

Adjusted1 2.6 0.5 0.1 0.6 1.7 5.6

* 33  m ortality  records (2 0 0 2 - 2 0 0 6 ) were om itted  because of missing age information. 
► Average annua l rate per 1 0 0 ,0 0 0  population.
f  Age-adjusted to the 2 0 0 0  U.S. s tandard  population.
* Sample size was less th an  20  for the 5 years combined, so the rate was suppressed. 

Numbers subject to rounding error.
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FIG U R E 8: Annual Estimates of All Traum atic Brain Injury-Related Emergency Departm ent Visits, 
Hospitalizations, and Deaths, United States, 2002-2006
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From  2002 to 2006, there was 
an increase in  TBI-related 
em ergency departm ent 
visits and hospitalizations.

2002 2003 2004 2005 2006

1,248,660 1,228,731 1,424,548 1,492,879 1,429,159

246,381 274,596 285,778 274,426 294,556

50,566 50,736 51,164 52,860 52,365

During the period 2 0 0 2  th rough  2 0 0 6 , TBI-related emergency departm en t visits increased by 1 4 .4%, hospitalizations increased by 1 9 .5%, 

and  deaths increased by 3 .5%. The estim ated population  in the United States increased by 3 .8% during the same period.



FIGURE 9: A n n u a l Rate E s t im a te s  o f  F a l l -R e la te d  T ra u m a t ic  

Brain In ju ry -R e la ted  E m ergency  D e p a r tm e n t  V isits, 

H o s p i ta l iz a t io n s ,  and  D ea ths  A m o n g  C h i ld ren  Aged 0 -14 , 

U n i te d  States, 2002-2006___________________________________

From 2002 to 2006, there was an increase in fall- 
related TBIs in emergency department visits among 
children aged 14 years and younger.
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From 2002 to 2006, there was a 62% increase in fall-related 

TBIs in emergency department visits among children aged 14 

years and younger. Hospitalizations decreased by 30% and 

deaths remained the same.
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FIGURE 10: A n n u a l Rate E s t im a tes  o f  F a l l -R e la te d  

T ra u m a t ic  Brain In ju ry -R e la ted  E m ergency  D e p a r tm e n t  

V is its, H o s p i ta l iz a t io n s ,  and  D ea ths  A m o n g  A d u l ts  Aged 65 

and  o lder, U n i te d  States, 2002-2006________________________

From 2002 to 2006, there was an increase in fall- 
related TBIs in emergency department visits among 
adults aged 65years and older.
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From 2002 to 2006, fall-related TBI rates increased in the older 

adult population. There were large increases in emergency 

department visits (46%), hospitalizations (34%), and deaths 

(27%) among this age group.
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APPENDIX B: METHODS AND DATA SOURCES

T h e  d a t a  p r e s e n t e d  in th is  r e p o r t  w e r e  b a s e d  on  t h r e e  d i f f e r e n t  

n a t io n a l  d a t a  so urces: t h e  N a t io n a l  H o s p i ta l  D is c h a rg e  S u rv e y  

(N H D S ),  t h e  N a t io n a l  H o s p i ta l  A m b u l a t o r y  M e d ic a l  C a re  S u rv e y  

(N H A M C S )  a n d  t h e  N a t io n a l  V i ta l  S ta t is t ic s  S y s te m  (NVSS).

T h e s e  d a t a  s o u rc e s  w e r e  s e le c te d  b e c a u s e  n a t io n a l  e s t im a t e s  

fo r  t r a u m a t i c  b ra in  in ju r ie s  can  be c a lc u la t e d  u s in g  v is i ts  to  

e m e r g e n c y  d e p a r t m e n t s ,  h o s p i ta l i z a t io n s ,  a n d  d e a th s .  D a t a  fo r  

t h e  y e a r s  o f  2 0 0 2  to  2 0 06  w e r e  u sed  to  o b t a in  t h e  m o s t  re c e n t  

e s t im a t e s  o f  t h e  b u r d e n  o f  t r a u m a t i c  b ra in  in ju r ie s  a n d  to  

in c re a s e  t h e  s t a b i l i t y  o f  t h e  e s t im a t e d  n u m b e r s  a n d  ra te s  fo r  

h o s p i t a l i z a t io n s  a n d  e m e r g e n c y  d e p a r t m e n t  v is its .

Traumatic Brain Injury in the United States
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DATA SOURCES

Emergency Department Visits

T h e  N a t io n a l  H o s p i ta l  A m b u l a t o r y  M e d ic a l  C a re  S u rv e y  

(N H A M C S ),  c o n d u c t e d  by C D C ’s N a t io n a l  C e n t e r  fo r  H e a l t h  

S ta t is t ic s  (NCHS), w a s  u sed  to  c h a r a c t e r i z e  TBIs t r e a t e d  in 

e m e r g e n c y  d e p a r t m e n t s  in t h e  U n i t e d  S ta te s .  T h e  t a r g e t  

p o p u la t io n  o f  t h e  N H A M C S  w a s  in -p e rs o n  v is i ts  m a d e  in t h e  

U n i t e d  S ta te s  to  e m e r g e n c y  d e p a r t m e n t s  a n d  o u t p a t i e n t  

d e p a r t m e n t s  o f  n o n f e d e r a l ,  s h o r t -s ta y  h o s p i ta ls  (h o s p i ta ls  w i t h  

an  a v e r a g e  s ta y  o f  less t h a n  30  days),  h o s p i ta ls  t h a t  s p e c ia l iz e  in 

g e n e ra l  m e d ic in e  o r  su rg ic a l  p ro c e d u re s ,  a n d  c h i ld r e n ’s h o s p i ta ls .  

O f t h e  N H A M C S  d a t a ,  o n ly  e m e r g e n c y  d e p a r t m e n t  v is its  w e r e  

i n c lu d e d  in th is  r e p o r t .  T h e  N H A M C S  u sed  a  f o u r -s ta g e  

p r o b a b i l i t y  d e s ig n  w i t h  t h e  s ta g e s  b e in g  p r im a r y  s a m p l in g  u n i ts  

(PSUs), h o s p i ta ls  w i t h i n  PSUs, c l in ics  o r  e m e r g e n c y  d e p a r t m e n t s  

w i t h i n  h o s p i ta ls ,  a n d  p a t i e n t  v is i ts  w i t h i n  c l in ics  o r  e m e r g e n c y  

d e p a r t m e n t s .  H o s p i ta l  s t a f f  w e r e  a s k e d  to  c o m p l e t e  p a t i e n t  

re c o rd  f o r m s  fo r  a  s y s t e m a t ic  r a n d o m  s a m p le  o f  p a t i e n t  v is its  

o c c u r r in g  d u r in g  a  r a n d o m l y  a s s ig n e d  f o u r - w e e k  r e p o r t in g  

p e r io d .  Each v is i t  w a s  a s s ig n e d  a  s a m p le  w e i g h t  b ase d  on  th e  

in v e rs e  p r o b a b i l i t y  o f  s e le c t io n  w i t h  a d j u s t m e n t s  fo r  n o n ­

re s p o n s e .  T h e  in d iv id u a l  s a m p le  w e i g h t s  w e r e  s u m m e d  to  

p r o d u c e  n a t io n a l  e s t im a t e s  o f  T B I - re la te d  e m e r g e n c y  

d e p a r t m e n t  v is its .  For a g e ,  sex, a n d  race, m is s in g  v a lu e s  w e r e  

i m p u t e d  by r a n d o m l y  a s s ig n in g  a  v a lu e  f r o m  a  re c o rd  w i t h  

s im i la r  e m e r g e n c y  d e p a r t m e n t  v o lu m e ,  g e o g r a p h ic  re g io n ,
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i m m e d i a c y  w i t h  w h ic h  t h e  p a t i e n t  s h o u ld  be seen ,  a n d  p r im a r y  

d ia g n o s is .  A d d i t io n a l  i n f o r m a t i o n  a b o u t  t h e  N H A M C S  e m e r g e n c y  

d e p a r t m e n t  c o m p o n e n t  is a v a i l a b le  e l s e w h e r e . 2

For th is  re p o r t ,  T B I - re la te d  cases w e r e  s e le c te d  if o n e  o f  t h e  t h r e e  

d ia g n o s is  f ie ld s  c o n t a in e d  an  ICD-g-CM d ia g n o s is  c o d e  f o r T B I 6 (see  

T a b le  18). T h e  e x t e r n a l  c a u s e  o f  in ju ry  (E -code) w a s  a s s ig n e d  b ased  

on t h e  f i rs t  E -code f ie ld .  E m e r g e n c y  d e p a r t m e n t  p a t ie n t s  w h o  

d ie d  in t h e  e m e r g e n c y  d e p a r t m e n t ,  w h o  w e r e  la te r  h o s p i ta l i z e d  

o r  t r a n s f e r r e d  to  a n o t h e r  f a c i l i t y  w e r e  e x c lu d e d  f r o m  t h e  a n a ly s is  

o f  e m e r g e n c y  d e p a r t m e n t  v is its . D u r in g  20 02  to  2006, t h e  n u m b e r  

o f  h o s p i ta ls  t h a t  p a r t i c ip a t e d  in t h e  s u rv e y  ra n g e d  f r o m  35 2  to  406  

( m o re  t h a n  9 1 %  o f  e l ig ib le ,  s a m p le d  h o s p i ta ls  ea ch  ye a r ) ,  w i t h  th e  

t o t a l  n u m b e r  o f  u n w e i g h t e d  e m e r g e n c y  d e p a r t m e n t  v is its  ra n g e d  

f r o m  33 ,605  to  40 ,253 . T h e  a n n u a l  n u m b e r  o f  u n w e i g h t e d  TBI-  

re la t e d  e m e r g e n c y  d e p a r t m e n t  v is i ts  id e n t i f i e d  in t h e  s a m p le  

ra n g e d  f r o m  41 2  to  4 6 0  fo r  a  t o t a l  o f  2 ,198 T B I- re la te d  e m e r g e n c y  

d e p a r t m e n t  v is its  s a m p le d  d u r in g  2 0 02  to  2006.

Hospitalizations

T h e  N a t io n a l  H o s p ita l  D is c h a rg e  S u rv e y  (N H D S ) o f  th e  NCHS  

w a s  used  to  e s t im a t e  a n n u a l  n u m b e r  a n d  ra tes  o f  T B I- re la te d  

h o s p i ta l i z a t io n s .  T h e  N H D S  p ro v id e d  d a t a  on d is c h a rg e s  f ro m  

n o n fe d e r a l ,  s h o r t -s ta y  h o s p i ta ls  ( th o s e  w i t h  an  a v e r a g e  le n g th  

o f  s ta y  f o r  all p a t ie n ts  o f  less t h a n  30 days), g e n e ra l  (m e d ic a l  or
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su rg ica l)  h o s p ita ls ,  o r  c h i ld r e n ’s g e n e ra l  h o s p i ta ls  in t h e  U n i te d  

S ta tes .  T h e  N H D S  used  a  m o d if ie d ,  th re e -s ta g e  p r o b a b i l i t y  

d e s ig n e d  to  s e le c t  records , w i t h  t h e  s ta g e s  b e in g  PSUs, h o s p i ta ls  

w i t h i n  t h e  PSUs, a n d  d is c h a rg e s  w i t h i n  t h e  h o s p ita ls .  The  

m o d if i c a t io n  o f  t h e  d e s ig n  in v o lv e d  s e le c t io n  w i t h  c e r t a in t y  o f  t h e  

la rg e s t  PSUs a n d  h o s p i ta ls .  D e m o g r a p h ic  a n d  m e d ic a l  d a t a  w e r e  

c o l le c te d  fo r  t h e  s e le c te d  d isch arges ,  a n d  w e ig h t s  w e r e  as s ig n e d  

b ased  on  t h e  in v erse  p r o b a b i l i t y  o f  s e le c t io n  w i t h  a d ju s t m e n t s  fo r  

n o n -re s p o n s e .  T h e  in d iv id u a l  re co rd  w e ig h t s  w e r e  s u m m e d  to  

p ro d u c e  e s t im a t e s  o f  T B I- re la te d  h o s p i t a l i z a t io n s  e a ch  y e a r  f o r  t h e  

t o t a l  U n i te d  S ta te s  p o p u la t io n .  A d d i t io n a l  in f o r m a t i o n  a b o u t  t h e  

N H D S  d a t a  is a v a i la b le  e ls e w h e r e .7

For th is  re p o r t ,  T B I - re la te d  cases w e r e  s e le c te d  if o n e  o f  th e  

d ia g n o s is  f ie ld s  c o n t a in e d  a n  ICD-g-CM d ia g n o s is  c o d e  f o r  TBI3 

(see T a b le  18). E x te rn a l  Cause  codes, o r  E-codes, w e r e  c o n t a in e d  

w i t h i n  t h e  seven  d ia g n o s is  f ie lds , a n d  t h e  e x te r n a l  ca use  o f  in ju ry  

w a s  c la ss if ied  u s ing  t h e  f i rs t  E -code t h a t  a p p e a r e d  in t h e  l is t  of  

codes. H o s p i ta l iz e d  p a t ie n t s  w h o  d ie d  d u r in g  h o s p i t a l i z a t io n  o r  

w e r e  t r a n s f e r r e d  to  a n o t h e r  h o s p i ta l  w e r e  e x c lu d e d  f r o m  th e  

an a ly s is .  D u r in g  2002  t o  2006, t h e  n u m b e r  o f  h o s p i ta ls  t h a t  

p ro v id e d  d a t a  fo r  t h e  s u rv e y  ra n g e d  f r o m  42 6  t o  445  (88 .9%  to  

93 .9%  o f e l ig ib le ,  s a m p le d  h osp ita ls ) ,  a n d  t h e  t o t a l  n u m b e r  o f
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u n w e i g h t e d  d is c h a rg e s  ra n g e d  f r o m  319 ,530  to  376,328. T h e  a n n u a l  

n u m b e r  o f  u n w e i g h t e d  T B I- re la te d  h o s p i t a l i z a t io n s  id e n t i f ie d  in 

t h e  s a m p le  ra n g e d  f r o m  2,104 to  2,583 fo r  a  t o t a l  o f  11 ,880  

u n w e i g h t e d  T B I- re la te d  d is c h a rg e s  s a m p le d  d u r in g  2002  to  2006.

Deaths

M u l t i p l e  c a u s e - o f - d e a t h  d a t a  f r o m  t h e  m o r t a l i t y  f i les  o f  t h e  

N a t io n a l  V i ta l  S ta t is t ic s  S y s te m  (NVSS) w e r e  u sed  t o  d e s c r ib e  

T B I - re la te d  d e a th s .  In t h e  U n i t e d  S ta te s ,  s t a t e  la w s  r e q u i r e  

c o m p l e t i o n  o f  d e a t h  c e r t i f ic a t e s  f o r  all  d e a th s ;  fe d e r a l  la w  

m a n d a t e s  n a t io n a l  c o l le c t io n  a n d  p u b l ic a t io n  o f  d e a t h s  a n d  

o t h e r  v i t a l  s ta t is t ic s .  T h e  NVSS, t h e  f e d e r a l  c o m p i la t io n  o f  t h e s e  

d a t a ,  is t h e  re s u l t  o f  c o o p e r a t io n  b e t w e e n  N C H S  a n d  t h e  s ta te s  to  

p r o v id e  access  t o  s t a t is t ic a l  i n f o r m a t i o n  f r o m  d e a t h  c e r t i f ic a te s .  

A d d i t io n a l  i n f o r m a t i o n  a b o u t  t h e s e  d a t a  is a v a i l a b le  e l s e w h e r e . 4

For th is  r e p o r t ,  T B I - re la te d  cases  w e r e  s e le c te d  if a n  ICD-10  

d ia g n o s is  c o d e 5 (see T a b le  19) f o r  TBI a p p e a r e d  

in P a r t  I o f  t h e  d e a t h  c e r t i f ic a te .  T h e  E -code w a s  o b t a in e d  f r o m  

t h e  u n d e r ly in g  c a u s e  o f  d e a t h  f ie ld .
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IDENTIFICATION OF 
TRAUMATIC BRAIN INJURY CASES

For all  d a t a  so urces, TBI cases w e r e  id e n t i f i e d  u s in g  C D C ’s case  

d e f i n i t i o n . 67 All N H D S  a n d  N H A M C S  re c o rd s  t h a t  c o n t a in e d  in o n e  

o r  m o r e  o f  t h e  d ia g n o s is  d a t a  f ie ld s  t h e  ICD-g-CM  d ia g n o s is  co d e s  

in t h e  a p p r o p r i a t e  ra n g e ,  as s h o w n  in T a b le  18, w e r e  id e n t i f ie d  as  

a T B I  e m e r g e n c y  d e p a r t m e n t  v is i t  o r  h o s p i t a l i z a t io n .  All re c o rd s  

t h a t  c o n t a in e d  in P a r t  I o f  t h e  d e a t h  c e r t i f ic a t e  t h e  ICD-10  

d ia g n o s is  c o d e s  ( fo r  y e a r s  2 0 0 2 - 2 0 0 6 )  in t h e  a p p r o p r i a t e  ra n g e ,  as  

s h o w n  in T a b le  19, w e r e  id e n t i f i e d  as a T B I  d e a t h .

A re c o rd  w a s  c o u n t e d  o n ly  o n c e  re g a rd le s s  o f  t h e  n u m b e r  o f  

d ia g n o s is  c o d e s  t h a t  m e t  t h e  c r i t e r ia  f o r  TBI. T h e  in c re a s e d  use  

o f  9 5 9 .0 1 5 w a s  a c c o m p a n i e d  b y  a  c o r r e s p o n d in g  d r o p  in t h e  use  

o f  854? Thus, to  a v o id  u n d e r e s t i m a t i n g  TBIs, cases  c o d e d  as  

9 5 9 .0 1  w e r e  in c lu d e d .  T h is  is c o n s is t e n t  w i t h  a  p re v io u s  CDC  

p u b l ic a t i o n  o n  T B I8 a n d  t h e  c u r r e n t  C D C T B I  case  d e f i n i t i o n . 67
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TA B LE  18: ICD-9-CM Codes for Traum atic Brain Injury-Related Emergency Departm ent Visits and 

H ospitalizations (2002-2006)

d e s c r i p t i o n

ic d -9-cm

(e m e r g e n c y  d e p a r t m e n t  v is it s  a n d  h o s p i t a l i z a t i o n s )

Fracture of the vault or base of the skull 800.0 -801 .9

Other and unqualified multiple fractures of the skull 803.0 -804 .9

Intracranial injury, including concussion, contusion, laceration, and hemorrhage 850.0-854.1

Injury to optic nerve and pathways 950.1 -950 .3

Shaken baby syndrome 995.55

Head injury, unspecified 959.01
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TA B LE  19: ICD-10 Codes for Traum atic Brain Injury-Related Deaths (2002-2006)

d e s c r i p t i o n ICD-10 ( d e a th s )

Open wound of the head S 01.0 -S 01 .9

Fracture of the skull and facial bones S02.0, S02.1, S02.3, S02.7-S02.9

Injury to optic nerve and pathways S04.0

Intracranial injury S06.0-S06.9

Crushing injury of head S07.0, S07.1, S07.8, S07.9

Other unspecified injuries of head S09.7-S09.9

Open wounds involving head with neck T01.0

Fractures involving head with neck T02.0

Crushing injuries involving head with neck T04.0

Injuries of brain and cranial nerves with injuries of nerves and spinal cord at neck level T06.0

Sequelae of injuries of head T90.1, T90.2, T90.4, T90.5, T90.8, T90.9



EXTERNAL CAUSE OF INJURY

E x te rn a l  c a u s e  o f  in ju r y  c a t e g o r i z a t i o n  w a s  b a s e d  o n  E -codes a n d  

c la s s i f ie d  u s in g  c a t e g o r ie s  a d a p t e d  f r o m  C D C ’s r e c o m m e n d e d  

f r a m e w o r k s  f o r  p r e s e n t in g  in ju r y  d a t a . 910 T h e  c a te g o r ie s  u sed  a re  

p r e s e n t e d  in T a b le  20.

S ev era l  c h a n g e s  o c c u rre d  in t h e  c la s s i f ic a t io n  o f  e x t e r n a l  c a u s e  o f  

in ju ry  b e t w e e n  ICD-g a n d  ICD-10, in c lu d in g  t h e  p re f ix e s  used  to  

d is t in g u is h  e x t e r n a l  c a u s e  ( f ro m  E-codes fo r  ICD-g to  co d es  

b e g in n in g  w i t h  V, W, X, Y, a n d  * U  [ t e r r o r is m ]  f o r  ICD-10) a n d  t h e  

o r g a n iz a t io n  o f  t r a n s p o r t  in c id e n t  co d e s  (b a s e d  on  t y p e  o f  v e h ic le  

in ICD-g a n d  c h a r a c te r is t ic s  o f  t h e  in ju re d  p e rs o n  in ICD-10). For th is  

re p o r t ,  t h e  e x t e r n a l  c a u s e  o f  in ju r y  c a te g o r ie s  w e r e  m o t o r  

v e h i c le - t r a f f i c ,  u n i n t e n t i o n a l  fa l ls ,  a s s a u l ts ,  a n d  s t r u c k  b y /a g a in s t .

S t ru c k  b y / a g a i n s t  e v e n t s  a r e  t h o s e  in w h i c h  a  p e rs o n  w a s  s t r u c k  

u n i n t e n t i o n a l l y  b y  a n o t h e r  p e rs o n  o r  a n  o b je c t ,  su ch  as f a l l in g  

d e b r is  o r  o b je c ts ,  s t r u c k  a g a in s t  a n  o b je c t ,  su ch  as a  w a l l  o r  

a n o t h e r  p e rs o n .  F o r t h i s  r e p o r t ,  o n ly  u n i n t e n t io n a l  a n d  

u n d e t e r m i n e d  s t r u c k  b y /  a g a in s t  e v e n ts  w e r e  in c lu d e d .  S t ru c k  

b y / a g a i n s t  e v e n t s  r e la t e d  to  a s s a u l ts  w e r e  in t h e  a s s a u l t  c a te g o ry .  

S t ru c k  b y / a g a i n s t  e v e n t s  w e r e  r e p o r t e d  f o r  all  a g e  g ro u p s ,  e v e n  

t h o u g h  s o m e t im e s  s m a l l  s a m p le  s izes  p r o d u c e d  e s t im a t e s  t h a t  

w e r e  n o t  c o n s id e r e d  s ta b le .

Traumatic Brain Injury in the United States



Appendix B | External Cause of Injury 5 5



Traumatic Brain Injury in the united states Appendix B | External Cause of Injury 5 6

T A B L E  2 0 :  External Cause of Injury Categorization for ICD-9-CM Codes (Emergency Departm ent Visits and

H ospitalizations, 2002-2006) and ICD-10 Codes (Deaths, 2002-2006)

d e s c r i p t i o n ICD-9-CM ICD-10

Motor vehicle traffic-related (unintentional) E810-E819 V 02-V04 (.1, .9), V09.2, V12-V14 (.3 -.9 ), V19 (.4-.6), 

V20-V28 (.3 -.9 ), V29 (.4 -.9 ), V30-V79 (.4 -.9 ), V80 (.3-.5), 

V81.1, V82.1, V83-V86 (.0 -.3 ), V87 (.0 -.8 ), V89.2

Occupant E810-E819 (.0, .1) V30-V79 (.4 -.9 ), V81.1, V82.1, V83-V86 (.0 -.3 )

Motorcycle E810-E819 (.2, .3) V20-V28 (.3 -.9 ), V29 (.4 -.9 )

Pedal cycle E810-E819 (.6) V12-V14 (.3 -.9 ), V19 (.4 -.6 )

Pedestrian E810-E819 (.7) V02-V04 (.1, .9), V09.2

Other and unspecified E810-E819 (.4, .5, .8, .9) V80 (.3 -.5 ), V87 (.0 -.8 ), V89.2

Falls (unintentional and undetermined) E880-E886, E888, E987 W 00-W 19, Y30

Assault (includes firearm and other) E960-E969 X85-Y09, Y87.1

Struck by and against E916, E917 W 20-W 22, W 50-W 52, Y29

Other and unspecified All other E-codes All other cause codes



POPULATION DATA

This r e p o r t  uses t h e  U n i te d  S ta te s  Census b r id g e d  race p o p u la t io n  

e s t im a te s  f r o m  2002 to  2006  o b t a in e d  f r o m  N C HS.11 T h e  a v e ra g e  

a n n u a l  p o p u la t io n ,  d e r iv e d  by d iv id in g  t h e  t o t a l  p o p u la t io n  b y  five,  

is p re s e n te d  in T a b le  21. T h e  2000  s ta n d a r d  p o p u la t io n  f ro m  t h e  U.S. 

B u re au  o f  t h e  Census w a s  used to  c a lc u la te  t h e  a g e -a d ju s te d  ra tes  

b y  us ing  t h e  d ir e c t  m e t h o d . 12 T h e  w e ig h t s  a p p l ie d  to  t h e  a v e ra g e  

a n n u a l  p o p u la t io n  f r o m  t h e  2000 s ta n d a r d  p o p u la t io n  a re  a lso  

p re s e n te d  in T ab le  21.
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T A B L E  2 1 :  Estimated Average Annual 2002-2006 Population by Age Group, Sex, and Race; Weights

for 2000 Standard Population by Age Group

s e x  r a c e

AGE (YRs) m a l e f e m a l e W HITE b l a c k

Am e r ic a n  INDIAN,
a l a s k a  n a t iv e , a s ia n , 

p a c if i c  is l a n d e r t o t a l w e i g h t s *

0-4 10,240,416 9,784,061 15,582,248 3,260,109 1,182,120 20,024,477 0.0691356496

5-9 10,081,063 9,624,631 15,332,058 3,200,397 1,173,239 19,705,694 0.0725328983

10-14 10,740,169 10,229,818 16,259,412 3,503,737 1,206,837 20,969,987 0.0730317441

15-19 10,658,609 10,106,668 16,251,474 3,309,403 1,204,400 20,765,277 0.0721687774

20-24 10,671,421 10,077,694 16,341,821 3,115,714 1,291,580 20,749,115 0.0664775665

25-34 20,226,113 19,659,025 31,421,296 5,519,693 2,944,149 39,885,138 0.1355731628

35-44 22,007,839 22,085,520 35,614,403 5,731,205 2,747,751 44,093,359 0.1626127865

45-54 20,443,508 21,159,542 34,445,963 4,920,675 2,236,412 41,603,050 0.1348339972

55-64 13,997,124 15,075,707 24,786,789 2,911,295 1,374,746 29,072,831 0.0872470269

65-74 8,458,345 10,072,055 16,013,437 1,740,204 776,758 18,530,399 0.0660369801

>  75 6,724,189 11,112,062 15,947,766 1,352,384 536,101 17,836,250 0.0603494104

Total 144,248,796 148,986,783 237,996,667 38,564,816 16,674,093 293,235,577

* Based on the  2 0 0 0  s tandard  population . 

Num bers subject to rounding  error.



STATISTICAL ANALYSIS

SAS s o f t w a r e 13 w a s  used  to  c a lc u la te  a v e r a g e  a n n u a l  n u m b e rs ,  

ra tes ,  r o w  p e rc e n ta g e s ,  a g e -a d ju s te d  ra tes ,  a n d  t o t a l  n u m b e rs .

A v e ra g e  a n n u a l  n u m b e r s  w e r e  c a lc u la te d  b y  a d d in g  t h e  n u m b e rs  

f o r  all  f iv e  y e a r s  a n d  d iv id in g  t h e  t o t a l s  b y  5. A v e r a g e  a n n u a l  

r a te s  w e r e  c a lc u la t e d  b y  d iv id in g  t h e  t o t a l  n u m b e r  f o r  a l l  f ive  

y e a r s  b y  t h e  t o t a l  p o p u la t io n  f o r  a l l  f iv e  y e a rs .  R o w  p e r c e n t a g e s  

w e r e  c a lc u la t e d  b y  d iv id in g  e a c h  n u m b e r  b y  t h e  t o t a l  n u m b e r  fo r  

all  f iv e  y e a rs .  B e c a u s e  n u m b e r s ,  ra tes ,  a n d  r o w  p e r c e n t a g e s  w e r e  

all  c a lc u la t e d  b e f o r e  r o u n d in g  a n d  w e r e  b a s e d  on  t h e  t o t a ls  fo r  

all  f iv e  y e a r s  a n d  n o t  t h e  a n n u a l  a v e r a g e ,  s o m e  re s u l ts  m a y  n o t  

be c o n s is t e n t  a c ro ss  ta b le s .

An a g e  a d j u s t m e n t  ra te  w a s  m a d e  u s ing  t h e  d ir e c t  m e t h o d  to  

e l im in a t e  d i f fe re n c e s  in o b s e rv e d  ra te s  t h a t  re s u l t  f r o m  age  

d if fe re n c e s  in t h e  p o p u la t io n  d is t r ib u t io n .  This  a d j u s t m e n t  

w a s  d o n e  to  a l l o w  m o r e  a c c u r a te  c o m p a r is o n s  o f  t w o  or  m o re  

p o p u la t io n s  a t  o n e  p o in t  in t i m e  o r  a  s in g le  p o p u la t io n  a t  t w o  

o r m o r e  p o in ts  in t im e .

A g e -a d ju s te d  ra te s  w e r e  c a lc u la t e d  b y  t h e  d i r e c t  m e t h o d  

as fo l lo w s :  n

Z ( r  x w i )
i=1

W h e r e  r\ = a g e -s p e c i f ic  ra te s  f o r  t h e  p o p u la t io n  o f  in te re s t ,

A ge a d j u s t m e n t  b y  t h e  d i r e c t  m e t h o d  re q u i re s  use o f  a  s t a n d a r d  

a g e  d is t r ib u t io n ;  in th is  r e p o r t ,  t h e  y e a r  2 0 00  s t a n d a r d  

p o p u la t io n  w a s  s e le c te d  (see T a b le  21).

Based o n  t h e  c o m p l e x  s a m p le  d e s ig n  o f  t h e  N H D S  a n d  t h e  

N H A M C S , e s t im a t e s  o f  t h e  n u m b e r  a n d  ra te  o f  TBIs r e q u i r in g  

e m e r g e n c y  d e p a r t m e n t  t r e a t m e n t  o r  h o s p i t a l i z a t i o n  w e r e  

r e p o r t e d  b a s e d  on  t h e  N C H S  g u id e l in e s  b e lo w :  2

•  If t h e  s a m p le  size w a s  less t h a n  30, t h e  v a lu e  o f  t h e  e s t im a te s  w a s  

re p o r te d ,  b u t  it  w a s  n o t  co n s id e re d  stable .

•  If t h e  s a m p le  size w a s  30 to  59, t h e  v a lu e  o f  t h e  e s t im a t e  w a s  

re p o r te d ,  b u t  it  m a y  n o t  be stable .

For t h e  d e a t h  d a ta ,  if t h e  s a m p le  s ize  w a s  less t h a n  20 f o r  t h e  5 

y e a r s  c o m b in e d ,  t h e  ra te s  w e r e  s u p p re s s e d  b e c a u s e  t h e  d a t a  

w e r e  n o t  c o n s id e r e d  s t a b le .12

Wi = a g e -s p e c if ic  w e i g h t  b ased  o n  t h e  2000  U.S. s ta n d a r d  p o p u la t io n ,  an d  

n = t o t a l  n u m b e r  o f  a g e  g ro u p s  o v e r  t h e  ag e  ra n g e  o f  t h e  a g e -a d ju s te d  rate.
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LIMITATIONS

•  T h r e e  d i f f e r e n t  d a t a  s o u rc e s  w e r e  used .  R e s u lts  s h o u ld  be  

i n t e r p r e t e d  w i t h  c a u t io n  b e c a u s e  d i f f e r e n c e s  in s t u d y  m e t h o d s  

m a y  h a v e  in f lu e n c e d  t h e  f in d in g s .  T h e  N H D S  a n d  N H A M C S  

w e r e  b a s e d  o n  a  s a m p le  o f  i n p a t i e n t s  w h o  w e r e  d is c h a r g e d  

f r o m  n o n f e d e r a l  s h o r t - s t a y  h o s p i ta ls  (N H D S )  a n d  e m e r g e n c y  

d e p a r t m e n t  v is i ts  (N H A M C S ),  w h i l e  m u l t ip l e  c a u s e -o f -d e a th  

d a t a  (NVSS) in c lu d e d  all  d e a th s .

•  T h e  p o t e n t i a l  f o r  s a m p l in g  b ias  ex is ts  w i t h  a n y  su rvey .  N H D S  

a n d  N H A M C S  p r o c e d u r e s  a s s u re  th is  p o s s ib i l i t y  is re d u c e d  

b y  u s in g  s t r a t i f ie d  s a m p l in g  o f  h o s p i ta ls ,  r a n d o m  s e le c t io n  

o f  d is c h a rg e s  w i t h i n  h o s p i ta ls  a n d  v is its  w i t h i n  e m e r g e n c y  

d e p a r t m e n t s ,  a n d  e v e n  d is t r i b u t i o n  o f  s a m p l in g  t h r o u g h o u t  

t h e  y e a r .

•  T h e  o v e ra l l  b u r d e n  o f  TBI in t h e  U n i t e d  S ta te s  w a s  

u n d e r e s t im a t e d .  An e s t im a t e d  43 9 ,o o o T B Is  t r e a t e d  b y  p h y s ic ia n s  

d u r in g  o f f ic e  v is i ts  a n d  8 9 ,0 0 0  t r e a t e d  in o u t p a t i e n t  s e t t in g s  

w e r e  n o t  in c lu d e d  in th is  r e p o r t . 14 In a d d i t io n ,  TBIs w i t h  no  

m e d ic a l  a d v ic e  s o u g h t ,  a n  e s t im a t e d  2 5 %  o f  all  m i ld  a n d  m o d e r ­

a t e  TBIs, w e r e  n o t  in c lu d e d .15

•  T h is  r e p o r t  d o e s  n o t  in c lu d e  TBIs f r o m  fe d e r a l ,  m i l i t a ry ,  o r  

V e t e r a n s  A d m i n is t r a t i o n  (VA) h o s p i ta ls .

•  T h e  lack  o f  e x t e r n a l  c a u s e  o f  in ju r y  c o d in g  (E -co d in g ) w a s  

p o t e n t i a l l y  p r o b le m a t ic .  For t h e  N H D S  d a ta ,  o n e  t h i r d  o f  cases  

w e r e  m is s in g  a n  E-code. In c re a s e d  E -code r e p o r t in g  c o u ld
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in c re a s e  t h e  ra te s  b y  e x t e r n a l  cause . O n ly  d a t a  b y  e x t e r n a l  c a u s e  

f o r  t h e  le a d in g  ca u s es  o f  TBI (fa lls ,  s t r u c k  b y /a g a in s t ,  m o t o r -  

v e h i c le / t r a f f i c  a n d  a s s a u l t )  f o r  t h e  t h r e e  d a t a  s e ts  c o m b in e d  

w e r e  r e p o r te d .  T h e  a c t u a l  le a d in g  c a u s es  v a r ie d  a m o n g  

e m e r g e n c y  d e p a r t m e n t  v is its , h o s p i ta l i z a t io n s ,  a n d  d e a th s .  

C auses  b e y o n d  th o s e  w e r e  c o m b in e d  as o t h e r / u n k n o w n  d u e  to  

l im i t a t io n s  in s a m p le  s ize  a n d  c o n s is te n c y  a m o n g  all  t h r e e  d a t a  

so urces. As a  re su lt ,  s o m e  cau s es  w e r e  n o t  in c lu d e d  in d iv id u a l ly ,  

such  as f i r e a r m  in ju r ies ,  w h ic h  is a  f a c t o r  in s o m e  TBI d e a t h s .1617 

T h e s e  t y p e s  o f  in ju r ie s  w e r e  in c lu d e d  in t h e  “o t h e r ” c a te g o ry .

•  E -codes m a y  n o t  c a p t u r e  all  o f  t h e  in ju r ie s  a t t r i b u t a b l e  t o  a  

p a r t i c u l a r  c a u s e  o r  i n t e n t ,  e s p e c ia l ly  c o n t r o v e r s ia l  o n e s  such  

as a s s a u l t .  A m o n g  c h i ld re n ,  2 5 %  o f  a ll  in ju r ie s  r e s u l t in g  f r o m  

a s s a u l ts  m a y  n o t  be a c c o u n t e d  f o r  b y  E -co d es .18A s s a u l ts  m a y  

n o t  be c l in ic a l ly  re c o g n iz e d ,  e s p e c ia l ly  in v u l n e r a b l e  

p o p u la t io n s ,  su ch  as c h i ld r e n 19 a n d  o ld e r  a d u l t s . 20

•  In ju ry  s e v e r i ty  w a s  n o t  in c lu d e d  in th is  r e p o r t  f o r  t w o  reasons.  

First, a  m e a s u r e  o f  s e v e r i ty  c o u ld  n o t  be u n i f o r m ly  a p p l ie d  to  

all  t h r e e  d a t a  sets. IC D M A P -g o ,21a  c o m p u t e r  a l g o r i t h m  t h a t  

c o n v e r t s  IC D -g -C M  d ia g n o s is  c o d e s  t o  a  6 - le v e l  s c o re  

a p p r o x i m a t i n g  t h e  A b b r e v ia t e d  In ju r y  S ca le  (AIS), w a s  o n ly  

a p p l ic a b le  to  N H D S  a n d  N H A M C S  d a ta .  Second , t h e  IC D M A P - 90  

has n o t  b e e n  u p d a t e d  t o  in c lu d e  t h e  ICD c o d e  959.01, w h ic h  is 

n o w  p a r t  o f  t h e  TBI ICD c o d e d  d e f in i t io n .
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FIGURE 11: Sources of Potential Case Duplication When
CombiningTraumatic Brain Injury-Related Emergency
Department Visits, Hospitalizations, and Deaths______
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•  T h e  N H D S  a n d  N H A M C S  d a t a  a re  b ased  o n  h o s p i ta l iz a t io n s  

a n d  v is its  t o  e m e r g e n c y  d e p a r t m e n t s  —  n o t  on  

i n d iv id u a l  p e rs o n s .  It  is n o t  p o s s ib le  t o  u n d u p l ic a t e  cases  

in w h i c h  in d iv id u a ls  w e r e  h o s p i t a l i z e d  o r t r e a t e d  in 

e m e r g e n c y  d e p a r t m e n t s  m o r e  t h a n  o n c e  f o r  t h e  s a m e  

in ju ry .  T h is  l im i t a t i o n  p re c lu d e s  c a lc u la t in g  t h e  t r u e  

in c id e n c e  o f  TBI; h o w e v e r ,  t h e  e f f e c t s  o n  t h e  d a t a  a re  

a s s u m e d  to  be q u i t e  s m a l l .  S p e c i f i c a l l y  d a t a  f r o m  a  

p o p u la t io n - b a s e d  f o l l o w - u p  s t u d y  in S o u th  C a r o l in a  

i n d ic a t e d  a  r e a d m is s io n  ra te  t o  t h e  h o s p i ta l  o f  

a p p r o x i m a t e l y  4 %  a n d  a  r e a d m is s io n  r a te  t o  t h e  

e m e r g e n c y  d e p a r t m e n t  o f  5%  t o  6 % .22 P a t ie n ts  w h o  

t r a n s f e r r e d  f r o m  a n o t h e r  h o s p i ta l  w e r e  e x c lu d e d  in t h e  

h o s p i t a l i z a t i o n  t a b le s .  P a t ie n ts  w h o  h a v e  b e e n  

h o s p i t a l i z e d  a n d  l a t e r  d ie d  f r o m  t h e i r  in ju r ie s  c o u ld  be  

a n o t h e r  s o u rc e  o f  o v e r - c o u n t in g .  H o w e v e r ,  d e a t h s  t h a t  

o c c u r r e d  a m o n g  p a t ie n t s  h o s p i t a l i z e d  o r  t r e a t e d  a t  

e m e r g e n c y  d e p a r t m e n t s  w e r e  e x c lu d e d  b a s e d  on  

i n f o r m a t i o n  a v a i l a b le  in t h e  h o s p i ta l  d is c h a r g e  a n d  

e m e r g e n c y  d e p a r t m e n t  d a t a  sets. P a t ie n ts  w h o  w e r e  

se en  in t h e  e m e r g e n c y  d e p a r t m e n t  a n d  l a t e r  h o s p i t a l i z e d  

c o u ld  a ls o  b e  d o u b le  c o u n te d ;  h o w e v e r ,  d o c u m e n t e d  

h o s p i t a l i z a t i o n s  w e r e  e x c lu d e d  f r o m  t h o s e  c o u n t e d  as  

seen in t h e  e m e r g e n c y  d e p a r t m e n t .  E m e rg e n c y  d e p a r t m e n t  

p a t i e n t s  r e p o r t e d  to  h a v e  b e e n  t r a n s f e r r e d  w e r e  a lso  

e x c lu d e d  t o  h e lp  l im i t  d o u b le  c o u n t in g .  B e c a u s e  n o n e  

o f  t h e s e  d a t a  se ts  a re  m u t u a l l y  e x c lu s iv e ,  t h e  c o m b in e d  

n u m b e r  o r  r a te  o f  TBI m i g h t  be o v e r e s t im a t e d  b e c a u s e  

s o m e  cases c o u ld  sti l l  b e  d o u b le  c o u n t e d  (see F ig u re  11).
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