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About the Maine Crash Outcome Data Evaluation System 
 
This st u dy  w as condu ct e d b y  t he  M aine  H e al t h I nf or mat ion C e nt e r  as par t  of  t he  
M aine  C r ash O u t come  D at a E val u at ion Sy st e m (C O D E S).  The  M aine  C O D E S 
pr oj e ct  is a coope r at ive  ag r e e me nt  w it h t he  N at ional  H ig hw ay  Tr af f ic Saf e t y  
A dminist r at ion.  The  pr oj e ct  l ink s st at e w ide  pol ice -r e por t e d mot or  ve hicl e  cr ash 
dat a t o st at e w ide  hospit al  inpat ie nt  and hospit al  e me r g e ncy  de par t me nt  dat a. For  
mor e  inf or mat ion ab ou t  M aine  C O D E S r e f e r  t o w w w .mhic.or g / C O D E S/ . 
 
About the Study 
 
This st u dy  w as condu ct e d b y  t he  M aine  H e al t h I nf or mat ion C e nt e r  (M H I C ) at  t he  
r e q u e st  of  me mb e r s of  t he  M aine  C O D E S A dvisor y  C ommit t e e .  M aine  C O D E S has 
condu ct e d st u die s on t he  ou t come s f r om mot or  ve hicl e  cr ashe s in M aine  on a w ide  
var ie t y  of  t opics incl u ding : y ou ng  dr ive r s, ol de r  dr ive r s, chil dr e n, saf e t y  b e l t  u se , 
mot or cy cl e s, b icy cl e s, ve hicl e s t hat  r an of f  t he  r oad, and spe e ding  and ot he r  u nsaf e  
dr iving  b e havior .  This st u dy  is t he  se cond st u dy  of  mot or cy cl e  cr ashe s condu ct e d b y  
t he  M aine  C O D E S pr oj e ct . 
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EXECUTIVE SUMMARY 
 
U sing  M aine  C r ash O u t come  D at a E val u at ion Sy st e m (C O D E S) dat a, t he  cau se s of  
mot or cy cl e  cr ashe s and t he  inj u r y  ou t come s ar e  de scr ib e d.  Sing l e -ve hicl e  cr ashe s 
(did not  invol ve  anot he r  ve hicl e ) w e r e  dist ing u ishe d f r om mot or cy cl e s in col l ision 
w it h anot he r  ve hicl e .  Road l ocat ion, t ime  of  cr ash, ope r at or  ag e , g e nde r , pr e -
accide nt  act ions, cont r ib u t ing  f act or s, l ice nse  st at u s, and al cohol  or  dr u g  impair me nt  
w e r e  e val u at e d.  For  col l isions w it h anot he r  ve hicl e , t he  dr ive r  of  t he  ot he r  ve hicl e ’ s 
ag e , g e nde r , pr e -accide nt  act ions, cont r ib u t ing  f act or s, l ice nse  st at u s, and al cohol  or  
dr u g  impair me nt  w e r e  al so e val u at e d.  The  st u dy  w as b ase d on 20 0 3 -20 0 6 M aine  
cr ashe s.‡  I nj u r y  ou t come s w e r e  de t e r mine d f r om l ink e d hospit al  dat a. 
 
Overall Findings for Maine Motorcycle Crashes: 
 

• D u r ing  20 0 3 -20 0 6, 2,3 40  mot or cy cl e  ope r at or s and 288 passe ng e r s w e r e  
invol ve d in mot or cy cl e  cr ashe s in M aine  

 
• D u r ing  20 0 3 -20 0 6, 1,10 3  (47% ) of  mot or cy cl e  cr ashe s w e r e  sing l e -ve hicl e  (did 

not  invol ve  anot he r  ve hicl e ) and 1,23 7 (53 % ) w e r e  mot or cy cl e s in col l ision 
w it h anot he r  ve hicl e . 

 
Single-Vehicle Motorcycle Crashes 

 
• B ase d on pol ice -r e por t e d l ig ht  condit ions, 20 8 (19% ) of  sing l e -ve hicl e  and 96 

(8% ) of  mot or cy cl e  col l isions w it h anot he r  ve hicl e  t ook  pl ace  w he n it  w as 
dar k . 

 
• O ve r al l , 3 3  pe r ce nt  of  sing l e -ve hicl e  mot or cy cl e  cr ashe s had some  r e por t e d 

ope r at or  viol at ion.  O pe r at or  il l e g al  or  u nsaf e  spe e d w as a f act or  in 3 18 (29% ) 
of  sing l e -ve hicl e  mot or cy cl e  cr ashe s.   

 
• A mong  t he  1,10 3  sing l e -ve hicl e  cr ashe s, 472 (43 % ) t ook  pl ace  at  a cu r ve  in 

t he  r oad and il l e g al  or  u nsaf e  spe e d w as a f act or  in 3 8 pe r ce nt  of  t he se  
cr ashe s.   

 
• D r ive r  inat t e nt ion (27% ) and ope r at or  ine x pe r ie nce  (27% ) w e r e  al so f act or s in 

sing l e -ve hicl e  cr ashe s.  M ot or cy cl e  ope r at or  ine x pe r ie nce  (7% ) w as l e ss l ik e l y  
t o b e  r e por t e d in col l isions w it h anot he r  ve hicl e  t han in sing l e -ve hicl e  cr ashe s 
(27% ). 

 
• A mong  ope r at or s in sing l e  ve hicl e  cr ashe s 3 2 (3 % ) w e r e  ope r at ing  w it h a 

su spe nde d l ice nse  and 290  (26% ) did not  have  a mot or cy cl e  pe r mission b ase d 
on pol ice  r e por t .   

 
                                                        
‡ This study was based on Maine Crash Outcome Data Evaluation System (CODES) data.  The police-
reported crash data was provided early in 2008 to the CODES project.  Since the MCRS or other data 
sources may be revised over time, counts provided in this report may not match exactly to counts of 
motorcycle crashes provided in other reports generated by other state agencies.  
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• I n sing l e -ve hicl e  mot or cy cl e  cr ashe s, ope r at or s w it hou t  a mot or cy cl e  
e ndor se me nt  w e r e  mor e  t han t w ice  as l ik e l y  t o have  dr ive r  ine x pe r ie nce  
r e por t e d compar e d w it h ope r at or s w it h an e ndor se me nt  (47%  vs. 19% ).  

 
• O pe r at or  impair me nt  (al cohol  or  dr u g s) w as mor e  l ik e l y  t o b e  a f act or  in 

sing l e -ve hicl e  cr ashe s.  A mong  t he  1,10 3  ope r at or s in sing l e -ve hicl e  cr ashe s, 
128 (12% ) w e r e  r e por t e d as impair e d compar e d t o 27 (2% ) in col l isions w it h 
anot he r  ve hicl e .  

 
• O pe r at or s in sing l e -ve hicl e  cr ashe s w e r e  mor e  l ik e l y  t o b e  y ou ng e r  t han 

ope r at or s in col l isions w it h anot he r  ve hicl e .    
 

Motorcycles in Collision with Other Vehicles 
 

• A mong  t he  1,23 7 col l isions w it h anot he r  ve hicl e  512 (41% ) t ook  pl ace  at  an 
int e r se ct ion and 261 (21% ) t ook  pl ace  at  a dr ive w ay  int e r se ct ing  w it h t he  
r oad. 

 
• I n 1,23 7 col l isions w it h anot he r  ve hicl e , 3 3 8 (27% ) of  t he  dr ive r s of  t he  ot he r  

ve hicl e  w e r e  mak ing  a l e f t  t u r n.   
 

• I n col l isions w it h anot he r  ve hicl e , 29 pe r ce nt  of  t he  mot or cy cl ist s and 45 
pe r ce nt  of  t he  dr ive r s of  t he  ot he r  ve hicl e  had a l e ast  one  viol at ion.  For  
dr ive r s of  t he  ot he r  ve hicl e , f ail u r e  t o y ie l d r ig ht  of  w ay , w as r e por t e d f or  3 25 
(26% ) of  t he  cr ashe s.   

 
• A mong  ope r at or s in col l isions w it h anot he r  ve hicl e  274 (22% ) did not  have  a 

mot or cy cl e  pe r mission. 
 

Injury Outcomes for Motorcycle Riders  
 

• M ot or cy cl e  r ide r s r e pr e se nt e d 1 pe r ce nt  of  al l  pe r sons invol ve d in cr ashe s and 
10  pe r ce nt  of  pe r sons r e q u ir ing  hospit al  car e  b ase d on t he  l ink e d dat a. 

 
• O f  2,628 mot or cy cl e  r ide r s and passe ng e r s, 3 98 (15% ) w e r e  l ink e d t o an 

inpat ie nt  hospit al iz at ion and 1,0 44 (40 % ) w e r e  l ink e d t o an ou t pat ie nt  
e me r g e ncy  de par t me nt  b u t  w e r e  not  hospit al iz e d.  

 
• Ride r s w it h hospit al  car e  su st aine d 2,53 0  inj u r ie s t o dif f e r e nt  b ody  r e g ions 

indicat ing  t hat  r ide r s in mot or cy cl e  cr ashe s f r e q u e nt l y  su st aine d mu l t ipl e  
inj u r ie s.   

 
• The  ave r ag e  char g e  f or  an ou t pat ie nt  e me r g e ncy  de par t me nt  visit  w as $ 1,761 

and t he  ave r ag e  char g e  f or  an inpat ie nt  hospit al iz at ion w as $ 40 ,844.  The  
ave r ag e  hospit al  st ay  w as 7.0  day s.  

 
• I nj u r e d r ide r s dischar g e d t o a r e hab il it at ion f acil it y  (61) had t he  hig he st  

ave r ag e  char g e s ($ 92,417).  W hil e  t he y  accou nt e d f or  onl y  4 pe r ce nt  of  t he  
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r ide r s l ink e d t o hospit al  car e  t he se  r ide r s incu r r e d one -t hir d of  t he  hospit al  
char g e s and pat ie nt  day s.  

 
• Ride r s in sing l e -ve hicl e  cr ashe s incu r r e d $ 8.4 mil l ion in hospit al  char g e s and 

1,262 inpat ie nt  day s w hil e  r ide r s in col l ision w it h anot he r  ve hicl e  incu r r e d 
$ 9.7 mil l ion and 1,50 7 inpat ie nt  day s. 

 
• C ompar e d w it h r ide r s w it hou t  a he ad inj u r y , hospit al iz e d mot or cy cl e  r ide r s 

w it h a he ad inj u r y  st ay e d l ong e r  (9.2 vs. 5.8 day s) and incu r r e d hig he r  
char g e s ($ 56,783  vs. $ 3 2,477).¶   

 
• C ont r ol l ing  f or  ot he r  cr ash f act or s, u se  of  a mot or cy cl e  he l me t  r e du ce d t he  

r isk  of  hospit al  car e  or  de at h f or  any  he ad inj u r y  b y  41 pe r ce nt  (mar g in of  
e r r or  23 %  t o 55% ) and r e du ce d t he  r isk  of  hospit al  car e  or  de at h f or  a se r iou s 
he ad inj u r y  b y  53  pe r ce nt  (mar g in of  e r r or  29%  t o 69% ).   

 
L im itations: 
This st u dy  e val u at e d t he  cau se s of  cr ashe s f or  mot or cy cl e  ope r at or s and ope r at or s of  
ot he r  ve hicl e s col l iding  w it h mot or cy cl e s.  The  r e su l t s of  t his st u dy  cannot  b e  u se d t o 
mak e  any  inf e r e nce s ab ou t  ope r at or s of  mot or cy cl e s in g e ne r al  since  it  doe s not  
incl u de  any  inf or mat ion ab ou t  ope r at or s w ho w e r e  not  invol ve d in cr ashe s.  The  
hospit al  char g e s r e por t e d he r e  do not  r e pr e se nt  t he  f u l l  cost  impact  of  mot or cy cl e  
cr ash inj u r ie s b u t  onl y  t he  char g e s f or  init ial  hospit al  car e  f ol l ow ing  t he  cr ash.  
 
Conclu sions: 
C au se s of  M aine  mot or cy cl e  cr ashe s ar e  consist e nt  w it h pr e viou s st u die s of  
mot or cy cl e  cr ashe s g oing  b ack  as f ar  as 1981.2 A b ou t  hal f  of  t he  mot or cy cl e  cr ashe s 
w e r e  sing l e -ve hicl e  (did not  invol ve  anot he r  ve hicl e ) and hal f  w e r e  mot or cy cl e s in 
col l ision w it h anot he r  ve hicl e .  Road spe e d l imit , a cu r ve  in t he  r oad, r iding  at  nig ht , 
y ou ng e r  ope r at or s, ope r at or  ine x pe r ie nce , il l e g al  or  u nsaf e  spe e d, al cohol  or  dr u g s, 
l ack  of  mot or cy cl e  l ice nse  pe r mission w e r e  associat e d w it h mot or cy cl e  cr ashe s.  
D r ive r s of  ot he r  ve hicl e s in col l isions w it h a mot or cy cl e  w e r e  of t e n ve r y  y ou ng  or  
ve r y  ol d, in viol at ion, f ail ing  t o y ie l d r ig ht  of  w ay , mak ing  a l e f t  t u r n, or  w it h dr ive r  
dist r act ion or  inat t e nt ion r e por t e d.  M ot or cy cl e  r ide r s su st aine d sig nif icant  inj u r y  
and of t e n mu l t ipl e  inj u r ie s.  H e l me t s r e du ce d t he  r isk  of  a he ad inj u r y .  The se  
f inding s su g g e st  t he  val u e  of :  

• e nf or ce me nt  e f f or t s t o r e du ce  spe e ding  and ot he r  viol at ions;  
• r ide r  e du cat ion and mot or cy cl e  pe r mission e ndor se me nt ; 
• impr ove d visib il it y  b y  u se  of  he adl amps or  hig h visib il it y  cl ot hing ; 
• incr e ase d e f f or t s w it h t he  g e ne r al  dr iving  popu l at ion t o impr ove  aw ar e ne ss of  

mot or cy cl e s on t he  r oad; and, 
• u se  of  he l me t s and ot he r  pr ot e ct ive  g e ar .  

  
                                                        
¶ These charges represent only the initial cost of care for these patients and do not reflect additional 
medical and other costs that may occu r du ring the months and years after discharge from the hospital.  
F or some patients w ith severe inj u ries,  the long-term cost of treatment may u ltimately b e covered b y 
M edicaid ( M aineC are) .   
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INTRODUCTION 
 
Tr af f ic Saf e t y  Fact s pu b l ishe d b y  t he  N at ional  H ig hw ay  Tr af f ic Saf e t y  
A dminist r at ion (N H TSA ) indicat e  t hat  f at al it ie s f r om mot or cy cl e  cr ashe s have  mor e  
t han dou b l e d w it hin t he  past  de cade .1   I n addit ion, t he  N H TSA  st at ist ics indicat e : 
 

• mot or cy cl ist s accou nt e d f or  11 pe r ce nt  of  t ot al  t r af f ic f at al it ie s; 
 

• pe r  ve hicl e  mil e  t r ave l e d, mot or cy cl ist s w e r e  ab ou t  3 7 t ime s mor e  l ik e l y  t han 
passe ng e r  car  occu pant s t o die  in a t r af f ic cr ash; 

 
• 51 pe r ce nt  of  al l  mot or cy cl e s invol ve d in f at al  cr ashe s col l ide d w it h anot he r  

ve hicl e ; and, 
 

• one  ou t  of  f ou r  mot or cy cl e  ope r at or s in f at al  cr ashe s w e r e  ope r at ing  w it h an 
inval id l ice nse  

 
A l t hou g h mot or cy cl e  cr ashe s ar e  common, t he r e  have  b e e n su r pr ising l y  f e w  st u die s 
of  t he  cau se s. Fr om t he  f ir st  maj or  st u dy  b y  H u r t  in 1981 and su b se q u e nt  st u die s, 
f act or s t hat  cont r ib u t e  t o mot or cy cl e  cr ashe s and cr ash f at al it ie s can b e  
ide nt if ie d.1,2,3,4,5,6,7   The se  incl u de : 
 

• cr ashe s w it h anot he r  ve hicl e ;  
• int e r se ct ions; 
• t he  ot he r  ve hicl e  is t u r ning  l e f t ; 
• dr ive r  of  t he  ot he r  ve hicl e  viol at e d mot or cy cl ist ’ s r ig ht  of  w ay , did not  se e  t he  

mot or cy cl ist , or  may  have  b e e n ob st r u ct e d b y  ot he r  ve hicl e s; 
• dr ive r  of  t he  ot he r  ve hicl e  misj u dg e d mot or cy cl ist  spe e d and dist ance ; 
• an ob j e ct  or  haz ar d in t he  r oad; 
• mot or cy cl ist  r iding  at  nig ht ; 
• mot or cy cl e  r ide r  l ack e d b asic r iding  sk il l s and e x pe r ie nce ; 
• mot or cy cl e  r ide r  f ail u r e  t o cou nt e r st e e r  on cu r ve s; 
• mot or cy cl e  r ide r  ove r -b r ak ing ; 
• e x ce ssive  spe e d, par t icu l ar l y  w it h y ou ng e r  r ide r s; 
• r ide r  w it h no l ice nse , l ice nse  su spe nde d, or  no mot or cy cl e  l ice nse ; and 
• r ide r  w it h hig h b l ood al cohol  conce nt r at ions (B A C ). 

 
The se  cr ash f act or s dr ive  many  of  t he  r e comme ndat ions and pr og r ams of  N H TSA , 
st at e  and l ocal  hig hw ay  saf e t y  de par t me nt s, and ot he r  or g aniz at ions su ch as t he  
M ot or cy cl e  Saf e t y  Fou ndat ion¶ pr og r ams t o impr ove  saf e t y  f or  and b y  mot or cy cl ist s. 
                                                        
¶ The Motorcycle Safety Foundation® is the internationally recognized developer of the comprehensive, 
research-based, Rider Education and Training System (MSF RETS). RETS curricula promotes lifelong-
learning for motorcyclists and continuous professional development for certified RiderCoaches and other 
trainers. MSF also actively participates in government relations, safety research, public awareness 
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The se  incl u de  e f f or t s t o mak e  ot he r  dr ive r s mor e  aw ar e  of  mot or cy cl ist s on t he  r oad, 
e du cat ion and t r aining  pr og r ams f or  mot or cy cl ist s t o impr ove  ope r at ion and 
de f e nsive  dr iving  sk il l s, r ide r  visib il it y , and u se  of  pr ot e ct ive  cl ot hing  incl u ding  
he l me t s.  O ne  pu b l icat ion de scr ib e s an e x pe r ie nce d mot or cy cl ist ’ s r e comme ndat ion 
t o a ne w  mot or cy cl ist , “ assu me  y ou  ar e  invisib l e  t o t he  mot or ist  and ope r at e  y ou r  
mot or cy cl e  accor ding l y ” .7 
 
Maine Motorcycle L aw s and S afety E du cation 
 
Tit l e  29-A  of  M aine  st at u t e s cove r  l ice nse  e ndor se me nt , r ide r  e du cat ion, r u l e s of  t he  
r oad f or  ope r at ion, and pr ot e ct ive  he adg e ar . The se  st at u t e s ar e  pr ovide d in de t ail  in 
A ppe ndix  1 of  t his r e por t . 
 
O pe r at ion of  a mot or cy cl e  in M aine  r e q u ir e s a mot or cy cl e  l ice nse  e ndor se me nt .  A  
mot or cy cl e  inst r u ct ion pe r mit , l ice nse  or  e ndor se me nt  r e q u ir e s a ce r t if icat e  of  
su cce ssf u l  compl e t ion of  a mot or cy cl e  dr ive r  e du cat ion pr og r am and e x aminat ion 
appr ove d b y  t he  Se cr e t ar y  of  St at e .  M aine ’ s mot or cy cl e  r ide r  e du cat ion w as u pdat e d 
f r om t he  M ot or cy cl e  Saf e t y  Fou ndat ion' s B asic Ride r  C ou r se  cu r r icu l u m w hich made  
t he  cl assr oom por t ion " l e ar ne r  b ase d"  w it h cl ass par t icipat ion in e x e r cise s; 
pr e viou sl y  t he  cl assr oom w as l e ct u r e  b ase d. A s M aine ' s 8 hou r  cl assr oom cou r se  is 
b ase d on t he  M SF B RC , t he r e  w as a simil ar  chang e  t o t hat  cu r r icu l u m 
 
The  t w o ave nu e s t o mot or cy cl e  e ndor se me nt  ar e : 
 

• 2-day s, 15 hou r s (5 hou r s cl assr oom, 10  on b ik e  on a r ang e  incl u ding  17 
e x e r cise s w it h t he  f inal  e x e r cise  b e ing  t he  e val u at ion.  U nde r  t his opt ion a 
r oad t e st  is not  r e q u ir e d. 

 
• 8 hou r s cl assr oom onl y  r e su l t ing  in a pe r mit  val id f or  2 y e ar s.  The  pe r mit  is 

f or  day l ig ht  ope r at ion onl y  w it hou t  passe ng e r s.  This is f ol l ow e d b y  a r oad 
t e st .   

 
D u e  t o M aine ’ s r e l at ive l y  shor t  r iding  se ason, t he  val idit y  pe r iod f or  t he  inst r u ct ion 
pe r mit  w as e x t e nde d f r om one  t o t w o y e ar s in 20 0 8 t o al l ow  mor e  pr act ice  t ime .  
 
M aine ’ s mot or cy cl e  he l me t  l aw  passe d in 1967 and w as r e pe al e d in 1977.  D u r ing  
t he  pe r iod of  t his st u dy , he l me t s w e r e  r e q u ir e d f or  r ide r s u nde r  15 and ope r at or s on 
an inst r u ct ion pe r mit  and ope r at or s and passe ng e r s w it hin one  y e ar  of  e ndor se me nt . 
I n 20 0 9, l e g isl at ion w as e nact e d t hat  incr e ase d t he  ag e d b ase d r e q u ir e me nt  t o r ide r s 
u nde r  18. 
 
Motorcycle E ndorsem ents and R egistrations 
 
Tab l e  1 pr ovide s mot or cy cl e  l ice nse  e ndor se me nt  and r e g ist r at ion dat a col l e ct e d b y  
t he  M aine  B u r e au  of  M ot or  V e hicl e s.  D u r ing  t he  de cade  1998-20 0 7, t he  nu mb e r  of  
                                                                                                                                                                     
campaigns and the provision of technical assistance to state training and licensing programs. 
http://www.msf-usa.org/ 
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mot or cy cl e  and mope d r e g ist r at ions incr e ase d b y  82 pe r ce nt  f r om 26,979 t o 49,10 3 . 
The  nu mb e r  of  M aine  r e side nt s e ndor se d t o ope r at e  mot or cy cl e s w as 96,998 du r ing  
20 0 7.  The  hig he r  nu mb e r  of  e ndor se me nt s t han r e g ist r at ions r e f l e ct s t he  f act  t hat  
many  M aine  r e side nt s w ho ar e  e ndor se d t o r ide  a mot or cy cl e  may  not  b e  act ive l y  
r iding .  M ot or cy cl e  r e g ist r at ions ar e  of t e n u se d in st u die s b y  N H TSA  as a 
de nominat or  t o g e ne r at e  r at e s f or  anal y se s. 
 
Table 1.  Maine Motorcycle License Endorsements and Registrations, 1998-
2007 
 

Year 

Total 
Motorcycle 

Endorsements* 

Motorcycle 
and Moped 

Registrations 
Motorcycle 

Registrations 

Special 
Motorcycle 

Registrations** 
Moped 

Registrations 
1998 104,195 26,979 25,604 0 1,375 
1999 104,598 27,650 26,415 0 1,235 
2000 106,001 28,892 27,535 0 1,357 
2001 108,047 31,115 29,760 0 1,355 
2002 110,743 33,549 32,037 243 1,269 
2003 114,274 35,468 33,810 264 1,394 
2004 117,821 37,561 35,751 326 1,484 
2005 92,519 39,939 37,802 382 1,755 
2006 94,331 43,622 41,119 478 2,025 
2007 96,998 49,103 46,033 653 2,417 

S ou rce:   S tate of M aine B u reau  of M otor V ehicles.  C ommonly R eq u ested S tatistics.  R egistration and 
L icense I nformation.  http: / / w w w .maine.gov/ sos/ b mv/ stats/  
*M otorcycle endorsements drop in 2 0 0 5  du e to a migration to new  B M V  compu ter system and the 
pu rging of old records 
**S pecial motorcycle registrations inclu de:  antiq u e motorcycle,  handicapped motorcycle,  mu nicipal 
motorcycle,  P u rple H eart motorcycle,  special veteran motorcycle 
 
M ot or cy cl e  r iding  has incr e ase d dr amat ical l y  t hr ou g hou t  t he  U .S. and in M aine  as 
e vide nce d b y  t he  incr e ase  in r e g ist e r e d mot or cy cl e s du r ing  t he  past  de cade .   The  
nu mb e r  of  mot or cy cl e  cr ashe s in M aine  incr e ase d b y  45%  f r om 446 du r ing  1998 t o 
648 du r ing  20 0 7.   
 
A  pr e viou s M aine  C O D E S st u dy  of  1995-1996 mot or cy cl e  cr ashe s ide nt if ie d y ou ng  
ag e  of  ope r at or , spe e ding , ine x pe r ie nce , al cohol , dr ive r  of  ot he r  ve hicl e  f ail e d t o y ie l d 
or  mak ing  l e f t  t u r n as impor t ant  f act or s in mot or cy cl e  cr ashe s.8  I n t hat  st u dy , 
he l me t s w e r e  f ou nd t o r e du ce  t he  r isk  of  b r ain inj u r y . 
 

Overview and Purpose of Report 
 
This st u dy  w as condu ct e d b y  t he  M aine  H e al t h I nf or mat ion C e nt e r  (M H I C ) at  t he  
r e q u e st  of  me mb e r s of  t he  M aine  C O D E S A dvisor y  C ommit t e e .  M aine  C O D E S has 
condu ct e d st u die s on t he  ou t come s f r om mot or  ve hicl e  cr ashe s in M aine  on a w ide  
var ie t y  of  t opics incl u ding : y ou ng  dr ive r s, ol de r  dr ive r s, chil dr e n, saf e t y  b e l t  u se , 
mot or cy cl e s, b icy cl e s, ve hicl e s t hat  r an of f  t he  r oad, and spe e ding  and ot he r  u nsaf e  
dr iving  b e havior .   
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This st u dy  w as r e q u e st e d b y  me mb e r s of  t he  M aine  C O D E S A dvisor y  C ommit t e e .  
The  pu r pose  of  t he  st u dy  w as t o de scr ib e  t he  cau se s of  mot or cy cl e  cr ashe s in M aine  
and t he  inj u r y  ou t come s associat e d w it h t he  r ide r s. The  st u dy  pr ovide s a mor e  
de t ail e d and u p-t o-dat e  de scr ipt ion of  t he  cau se s and inj u r y  ou t come s f or  mot or cy cl e  
cr ashe s in M aine .  The  st u dy  g oal s w e r e  t o e val u at e : 
 

• dist r ib u t ion of  cr ashe s b y  ag e  and g e nde r  of  ope r at or s; 
 

• g e og r aphical  l ocat ion of  cr ashe s; 
 

• cau se s of  sing l e -ve hicl e  mot or cy cl e  cr ashe s; 
 

• cau se s of  cr ashe s invol ving  col l ision w it h anot he r  ve hicl e ; and, 
 

• inj u r y  ou t come s and t he  e f f e ct  of  he l me t  u se . 
   
Data Sources and Methods 
 
The  st u dy  u t il iz e d pol ice -r e por t e d cr ash dat a f or  20 0 3 -20 0 6.  The  cr ash dat a w as 
su ppl ie d t o C O D E S b y  t he  M aine  D e par t me nt  of  Tr anspor t at ion and is f r om t he  
M aine  C r ash Re por t ing  Sy st e m (M C RS).   M aine  H e al t h D at a O r g aniz at ion (M H D O ) 
pr ovide s t he  inpat ie nt  and ou t pat ie nt  e me r g e ncy  de par t me nt  hospit al  dat a.  A l l  
sou r ce  ag e ncie s f or  dat a u se d in C O D E S ar e  r e pr e se nt e d on t he  M aine  C O D E S 
A dvisor y  C ommit t e e . 
 
This st u dy  w as b ase d on M aine  pol ice -r e por t e d 20 0 3 -20 0 6 cr ashe s on pu b l ic r oads 
w he r e  an inj u r y  occu r r e d or  t he r e  w as $ 1,0 0 0  or  mor e  in pr ope r t y  damag e .  The  
st u dy  incl u de d mot or cy cl e s, mot or b ik e s, or  mope ds.  M aine  ope r at or s and non-M aine  
ope r at or s in M aine  cr ashe s w e r e  incl u de d.  
 
The  e val u at ion of  inj u r y  ou t come s f or  t he se  mot or cy cl ist s u se d l ink e d dat a.  The  
me t hods of  l ink ag e  and anal y sis incl u de  t he  u se  of  impu t at ion of  missing  dat a 
consist e nt  w it h N H TSA  me t hods de ve l ope d f or  al l  st at e s par t icipat ing  in t he  
N H TSA  C O D E S pr oj e ct .   N H TSA  C O D E S me t hods ar e  de scr ib e d in A ppe ndix  2. 
 
 

Interpretation of Results and Limitations 
 
This st u dy  is b ase d sol e l y  on t he  pol ice -r e por t e d cr ash dat a and l ink e d hospit al  dat a.  
The  cau se s of  mot or cy cl e  cr ashe s may  b e  compl e x .   
 
Since  a l ar g e  nu mb e r  of  mot or cy cl ist s ope r at e  w it hou t  cr ash, it  cannot  b e  
de t e r mine d t o w hat  de g r e e  b e havior s ar e  mor e  l ik e l y  t o r e su l t  in a cr ash.  Fr om t his 
st u dy , t he  b e havior  of  mot or cy cl e  ope r at or s w ho w e r e  not invol ve d in cr ashe s cannot  
b e  de t e r mine d. For  e x ampl e , w hil e  il l e g al  or  u nsaf e  spe e d w as a f act or  in many  
mot or cy cl e  cr ashe s, it  cannot  b e  de t e r mine d f r om t his st u dy , how  many  
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mot or cy cl ist s u se  il l e g al  or  u nsaf e  spe e d and do not  cr ash. The r e f or e , t his st u dy  is 
de scr ipt ive  of  mot or cy cl ist s in cr ashe s onl y  and cannot  b e  u se d t o g e ne r al iz e  ab ou t  
al l  mot or cy cl e  ope r at or s. 
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RESULTS 
 
Motorcycle Study Population and Type of Crash 
 
D u r ing  20 0 3 -20 0 6, 2,3 40  mot or cy cl e  ope r at or s and 288 passe ng e r s w e r e  invol ve d in 
mot or cy cl e  cr ashe s in M aine .†  O f  t he  2,3 40  mot or cy cl ist s, 2,0 58 (88% ) w e r e  M aine  
l ice nse d and t he  r e maining  282 w e r e  f r om ou t -of -st at e , pr imar il y  N e w  H ampshir e  
(82), M assachu se t t s (44), and C anadian P r ovince s (45).   O pe r at or s on mope ds (56) 
w e r e  r e t aine d in t he  st u dy .   
 
Fig u r e  1 su mmar iz e s mot or cy cl e  cr ashe s b y  mont h.  The  hig he st  vol u me  of  cr ashe s 
t ook  pl ace  in t he  w ar me r  mont hs, pe ak ing  in J u l y  (n= 492).   
 
Figure 1.  Motorcyclist crashes in Maine by Month of Crash.  2003-2006 
Maine CODES. 
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Fig u r e  2 su mmar iz e s cr ashe s b y  day  of  w e e k  of  t he  cr ash.  M ot or cy cl e  cr ashe s 
pe ak e d on Fr iday  (3 52), Sat u r day  (454), and Su nday  (43 9) r e f l e ct ing  t he  r e cr e at ional  
u se  of  mot or cy cl e s on w e e k e nds.  
 
                                                        
† This study included vehicles identified in from the MCRS UNITTYPE as 14=motorcycle (n=2,242) 
15=moped (n=56), and 16=motor bike (n=42). 
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Figure 2.  Motorcyclist Crashes by Day of Week.  2003-2006 Maine CODES. 
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Monday Tuesday Wednesday Thursday Friday Saturday Sunday  The  cr ash dat a indicat e d t hat  t he r e  w e r e  t w o maj or  t y pe s of  mot or cy cl e  cr ashe s; 
sing l e -ve hicl e  cr ashe s (did not  invol ve  anot he r  ve hicl e ) and cr ashe s invol ving  
col l ision w it h anot he r  ve hicl e .  D u r ing  20 0 3 -20 0 6, 1,10 3  (47% ) of  mot or cy cl e  cr ashe s 
w e r e  sing l e -ve hicl e  (did not  invol ve  anot he r  ve hicl e ) and 1,23 7 (53 % ) w e r e  
mot or cy cl e s in col l ision w it h anot he r  ve hicl e .  The se  r e su l t s ar e  consist e nt  w it h 
ot he r  st u die s w hich su g g e st  t hat  ab ou t  hal f  of  mot or cy cl e  cr ashe s ar e  w it h ot he r  
ve hicl e s. 
 
Figure 3.  Motorcyclist Crashes in Maine by Type of Crash.  2003-2006 
Maine CODES. 
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B e cau se  t he  cau se s of  sing l e -ve hicl e  mot or cy cl e  col l isions may  b e  ve r y  dif f e r e nt  f r om 
t he  cau se s of  mot or cy cl e s in col l ision w it h ot he r  ve hicl e s, t he  e val u at ion of  cau se s in 
t he  r e mainde r  of  t his se ct ion of  t he  r e por t  w il l  dist ing u ish t he se  t w o t y pe s of  
cr ashe s. 
 
Causes of Motorcycle Crashes by Road Location, Accident Type, and Time 
of Day 
 
Tab l e  2 su mmar iz e s mot or cy cl e  cr ashe s b y  r u r al  l ocat ion.  Ru r al  l ocat ion is de f ine d 
b ase d on M aine  pol ice -r e por t e d de sig nat ion of  t he  cr ash as r u r al  or  u r b an.  A  se cond 
de f init ion of  r u r al  is b ase d on t he  FH W A  H ig hw ay  P e r f or mance  M onit or ing  Sy st e m 
(H P M S) de f init ion of  r u r al  as t he  popu l at ion of  t he  t ow n of  t he  cr ash l ocat ion is l e ss 
t han 5,0 0 0 .  
 
B ase d on pol ice -r e por t , among  1,10 3  sing l e -ve hicl e  cr ashe s, 768 (70 % ) t ook  pl ace  in a 
r u r al  l ocat ion, w hil e  among  1,23 7 col l isions w it h anot he r  ve hicl e , 682 (55% ) t ook  
pl ace  in an u r b an l ocat ion.   
 
B ase d on FH W A  H P M S de f init ion onl y  420  (3 4% ) of  mot or cy cl e  col l isions w it h 
anot he r  ve hicl e  t ook  pl ace  in a r u r al  commu nit y . 
 
Table 2.  Motorcyclist Crashes in Maine by Location of Crash and Type of 
Crash.  2003-2006 Maine CODES. 
 

 

Motorcycle 
Single- Vehicle 

Crashes 

Motorcycle in 
Collision with 

Another Vehicle 
 Number % Number % 
Total 1,103 100% 1,237 100% 
Rural/Urban Reported in MCRS*      
Rural Location 768 70% 555 45% 
Urban Location 335 30% 682 55% 
Rural/Urban FHWA HPMS 
Definition      
Rural Location (<5,000 population) 581 53% 420 34% 
Urban Location (>=5,000 population) 522 47% 817 66% 

*Urban compact municipalities in MCRS reporting are those in which the population according to census 
exceeds 7,500 with some exceptions as defined in Maine Revised Statutes,Title 23, Part 1 Chapter 13, 
Subchapter 2, section 754.  
 
Tab l e  3  su mmar iz e s mot or cy cl e  cr ashe s b y  cou nt y  of  cr ash l ocat ion.  C u mb e r l and, 
Y or k , P e nob scot , A ndr oscog g in, and K e nne b e c cou nt ie s have  t he  l ar g e st  popu l at ions 
in M aine  and had t he  hig he st  vol u me  of  mot or cy cl e  cr ashe s.   
 
C r ashe s in A ndr oscog g in, Y or k , C u mb e r l and, H ancock , and Sag adahoc cou nt ie s 
w e r e  mor e  l ik e l y  t o invol ve  anot he r  ve hicl e , w hil e  cr ashe s in P iscat aq u is, A r oost ook , 
Fr ank l in, and W al do cou nt ie s w e r e  mor e  l ik e l y  t o b e  sing l e -ve hicl e  cr ashe s. 
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Table 3.  Motorcyclist Crashes in Maine by County of Crash Location and 
Type of Crash.  2003-2006 Maine CODES. 
 

 

Motorcycle 
Single- Vehicle 

Crashes 

Motorcycle in 
Collision with 

Another Vehicle 
 Number % Number % 
Total 1,103 100% 1,237 100% 

Androscoggin 92 8% 136 11% 

Aroostook 68 6% 37 3% 

Cumberland 216 20% 282 23% 

Franklin 43 4% 25 2% 

Hancock 56 5% 72 6% 

Kennebec 96 9% 105 8% 

Knox 34 3% 27 2% 

Lincoln 32 3% 30 2% 

Oxford 57 5% 50 4% 

Penobscot 124 11% 126 10% 

Piscataquis 14 1% 4 0% 

Sagadahoc 26 2% 30 2% 

Somerset 36 3% 38 3% 

Waldo 29 3% 17 1% 

Washington 15 1% 16 1% 

York 165 15% 242 20% 
 
Tab l e  4 su mmar iz e s mot or cy cl ist  cr ashe s b y  t he  spe e d l imit  and l ocat ion on t he  r oad 
w he r e  t he  cr ash t ook  pl ace . Sing l e -ve hicl e  mot or cy cl e  cr ashe s w e r e  mor e  l ik e l y  t o 
t ak e  pl ace  on a r oad w it h a hig he r  spe e d l imit  t han col l isions w it h anot he r  ve hicl e .  
A mong  sing l e -ve hicl e  cr ashe s 50 1 (45% ) t ook  pl ace  on r oads w it h spe e d l imit  of  45 
m.p.h. or  g r e at e r  compar e d w it h 3 40  (27% ) of  t he  mot or cy cl ist s in col l ision w it h 
anot he r  ve hicl e .   
 
A mong  t he  1,10 3  sing l e -ve hicl e  cr ashe s, 472 (43 % ) t ook  pl ace  at  a cu r ve  in t he  r oad 
and il l e g al  or  u nsaf e  spe e d w as a f act or  in 3 8 pe r ce nt  of  t he se  cr ashe s.  A mong  t he  
1,23 7 col l isions w it h anot he r  ve hicl e  512 (41% ) t ook  pl ace  at  an int e r se ct ion and 261 
(21% ) t ook  pl ace  at  a dr ive w ay  int e r se ct ing  w it h t he  r oad. 
 
A  r e l at ive l y  smal l  nu mb e r  of  cr ashe s w e r e  impact e d b y  w e at he r  or  r oad condit ions.  
B ase d on pol ice -r e por t e d r oad su r f ace  condit ion, 6 pe r ce nt  of  sing l e -ve hicl e  and 5 
pe r ce nt  of  col l isions w it h anot he r  ve hicl e  t ook  pl ace  on w e t  r oad condit ions.  For  
sing l e -ve hicl e  cr ashe s, 23  (2% ), de b r is w as r e por t e d in t he  r oad.   
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Table 4.  Motorcyclist Crashes in Maine by Road Speed Limit, Location on 
Road, and Type of Crash.  2003-2006 Maine CODES. 
 

 

Motorcycle 
Single- Vehicle 

Crashes 

Motorcycle in 
Collision with 

Another Vehicle 
 Number % Number % 
Total 1,103 100% 1,237 100% 
Speed Limit     
25* 195 18% 357 29% 
30 59 5% 122 10% 
35 215 19% 272 22% 
40 75 7% 82 7% 
45* 311 28% 156 13% 
50 104 9% 105 8% 
55 61 6% 68 5% 
65 25 2% 10 1% 
Location     
Straight Road 398 36% 326 26% 
Curved Road 472 43% 104 8% 
Intersections 157 14% 512 41% 
Driveways 40 4% 261 21% 
Bridges 2 0% 4 0% 
Interchanges 18 2% 7 1% 
Other 16 1% 23 2% 

*Crashes on roads in urban areas where the speed limit is not posted are assigned in police crash reports to 
a speed limit of 25 m.p.h. and crashes in rural areas where the speed limit is not posted are assigned in 
police crash reports to a speed limit of 45 m.p.h.  5% invalid/missing speed limit not shown. 
 
Tab l e  5 su mmar iz e s mot or cy cl ist  cr ashe s b y  t he  pol ice -r e por t e d “ t y pe  of  accide nt ” .  
I n sing l e -ve hicl e  mot or cy cl e  cr ashe s, 113  (10 % ) invol ve d an animal  in t he  r oad and 
51 (5% ) invol ve d some  ot he r  ob j e ct  in t he  r oad.    
 
Table 5.  Motorcyclist Crashes in Maine by Police-Reported Type of 
Accident and Type of Crash.  2003-2006 Maine CODES. 
 
 

Motorcycle Single- 
Vehicle Crashes 

Motorcycle in 
Collision with 

Another Vehicle 
Type of Accident Number % Number % 
Total 1,103 100% 1,237 100% 
Object in Road 51 5% 15 1% 
Rear End / Sideswipe 11 1% 475 38% 
Head-on / Sideswipe 4 0% 104 8% 
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Motorcycle Single- 

Vehicle Crashes 

Motorcycle in 
Collision with 

Another Vehicle 
Type of Accident Number % Number % 
Intersection Movement 32 3% 497 40% 
Ran Off Road 635 58% 58 5% 
All Other Animal 35 3% 0 0% 
Rollover 79 7% 13 1% 
Deer 62 6% 1 0% 
Moose 16 1% 2 0% 
Other 171 16% 53 4% 
*9  crashes reported w ith pedestrians,  1 6  reported w ith a b ik e 
 
Tab l e  6 su mmar iz e s mot or cy cl ist  cr ashe s b y  t ime  of  day  and l ig ht  condit ions.  
Sing l e -ve hicl e  cr ashe s w e r e  mor e  l ik e l y  t o t ak e  pl ace  at  nig ht  t han cr ashe s invol ving  
col l ision w it h anot he r  ve hicl e .   A mong  sing l e -ve hicl e  cr ashe s 162 (15% ) t ook  pl ace  
b e t w e e n t he  hou r s of  9P M  and 6A M  (21:0 0  – 0 5:59) compar e d t o 68 (5% ) of  
mot or cy cl ist  col l isions w it h anot he r  ve hicl e .  B ase d on pol ice -r e por t e d l ig ht  
condit ions, 20 8 (19% ) of  sing l e -ve hicl e  and 96 (8% ) of  mot or cy cl e  col l isions w it h 
anot he r  ve hicl e  t ook  pl ace  w he n it  w as dar k . 
 
Table 6.  Motorcyclist Crashes in Maine by Time of Day, Light Conditions, 
and Type of Crash.  2003-2006 Maine CODES. 
 

 
Motorcycle Single- 

Vehicle Crashes 

Motorcycle in 
Collision with 

Another Vehicle 

Military Time of Day Number % Number % 

00:00-02:59 45 4% 12 1% 

03:00-05:59 24 2% 3 0% 

06:00-08:59 72 7% 62 5% 

09:00-11:59 123 11% 193 16% 

12:00-14:59 224 20% 350 28% 

15:00-17:59 288 26% 397 32% 

18:00-20:59 230 21% 167 14% 

21:00-23:59 93 8% 53 4% 

Light Conditions     

Dark (Street Lights Only) 87 8% 69 6% 

Dark (No Street Lights) 119 11% 25 2% 

Dark (Street Lights Off) 2 0% 2 0% 
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Causes of Motorcycle Crashes Operator and Other Vehicle Driver Factors 
 
Sing l e -ve hicl e  mot or cy cl e  cr ashe s w e r e  inf l u e nce d b y  t he  ope r at ing  b e havior  of  t he  
mot or cy cl ist .  M ot or cy cl e  cr ashe s in col l ision w it h anot he r  ve hicl e  w e r e  inf l u e nce d b y  
t he  ope r at ing  b e havior  of  t he  mot or cy cl ist s or  t he  b e havior  of  t he  dr ive r  of  t he  ot he r  
ve hicl e  or  b ot h.    Tab l e  7 pr ovide s t he  ag e  and g e nde r  dist r ib u t ion of  mot or cy cl e  
ope r at or s and t he  dr ive r s of  ot he r  ve hicl e s.  O pe r at or s in sing l e -ve hicl e  cr ashe s w e r e  
mor e  l ik e l y  t o b e  y ou ng e r  t han ope r at or s in col l isions w it h anot he r  ve hicl e .   A mong  
sing l e -ve hicl e  cr ash ope r at or s, 40 8 (3 7% ) w e r e  u nde r  ag e  3 0  compar e d t o 3 22 (26% ) 
of  mot or cy cl e  ope r at or s in col l ision w it h anot he r  ve hicl e .   
 
M al e s w e r e  mor e  l ik e l y  t o b e  t he  mot or cy cl e  ope r at or  in b ot h sing l e -ve hicl e  and 
col l isions w it h anot he r  ve hicl e .  The  pr opor t ion of  f e mal e  ope r at or s in sing l e -ve hicl e  
cr ashe s w as 12 pe r ce nt  and in col l isions w it h anot he r  ve hicl e  w as 8 pe r ce nt . 
 
I n mot or cy cl e  col l isions w it h anot he r  ve hicl e , t he  dr ive r  of  t he  ot he r  ve hicl e ’ s ag e  
w as e val u at e d.  The  ag e  dist r ib u t ion w as r e pr e se nt at ive  of  t he  de mog r aphics of  t he  
dr iving  popu l at ion invol ve d in al l  mot or  ve hicl e  cr ashe s.  Y ou ng  dr ive r s, ag e  16-24, 
of  t he  ot he r  ve hicl e  accou nt e d f or  255 of  t he  cr ashe s and had a hig he r  r e pr e se nt at ion 
in col l iding  w it h a mot or cy cl e  t han middl e -ag e d dr ive r s.  O l de r  dr ive r s, ag e  65 and 
ove r , r e pr e se nt e d 160  of  t he  dr ive r s in col l ision w it h a mot or cy cl e . 
 
Table 7.  Motorcyclist Crashes in Maine by Operator/Driver Age and Gender 
and Type of Crash.  2003-2006 Maine CODES. 
 

Motorcycle Operator in 
Single- Vehicle Crash 

Motorcycle Operator in 
Collision with Another 

Vehicle 

Driver of Other 
Vehicle in 

Collision with 
Motorcyclist 

Age Number % Number % Number % 
Total 1,103 100% 1,237 100% 1,237 100% 
16-19 87 8% 65 5% 131 11% 
20-24 194 18% 143 12% 122 10% 
25-29 127 12% 114 9% 74 6% 
30-34 89 8% 120 10% 113 9% 
35-39 96 9% 124 10% 103 8% 
40-44 131 12% 157 13% 115 9% 
45-49 126 11% 159 13% 124 10% 
50-54 104 9% 150 12% 85 7% 
55-59 74 7% 108 9% 90 7% 
60-64 38 3% 35 3% 61 5% 
65 and older 37 3% 53 4% 160 13% 
Gender       
Male 965 87% 1135 92% 723 58% 
Female 137 12% 102 8% 458 37% 
O f the 1 , 2 3 7  crashes involving other vehicles 1 , 1 3 8  ( 9 2 % )  w ere in collision w ith a single other vehicle 
and 9 9  ( 8 % )  w ere in collision w ith mu ltiple vehicles ( 3  or more vehicles in the crash) .  O f the 1 , 2 3 7  
drivers of other vehicles in collision w ith the motorcyclist,  1 4 0  ( 1 1 % )  w ere other motorcyclists. 
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Tab l e  8 su mmar iz e s r e su l t s f or  t he  ope r at or  and ot he r  ve hicl e  dr ive r  pr e -accide nt  
act ions f r om t he  pol ice  r e por t .  For  most  mot or cy cl ist s, t he  pol ice  r e por t e d pr e -
accide nt  act ion w as “ f ol l ow ing  t he  r oadw ay ” .    
 
I n 1,23 7 col l isions w it h anot he r  ve hicl e , 3 3 8 (27% ) of  t he  dr ive r s of  t he  ot he r  ve hicl e  
w e r e  mak ing  a l e f t  t u r n.  I n col l isions w it h anot he r  ve hicl e , t he  mot or cy cl ist s w as 
mor e  l ik e l y  t o b e  passing  (7% ) t han t he  dr ive r s of  t he  ot he r  ve hicl e  (2% ). 
 
Table 8.  Motorcyclist Crashes in Maine by Operator/Driver Pre-Accident 
Actions and Type of Crash.  2003-2006 Maine CODES. 
 
 
 

Motorcycle Operator 
in Single- Vehicle 

Crash 

Motorcycle Operator 
in Collision with 
Another Vehicle 

Driver of Other 
Vehicle in 

Collision with 
Motorcyclist 

 Number % Number % Number % 
Total 1,103  1,237  1,237  
Wrong way into opposing traffic 2 0% 16 1% 9 1% 
Making right turn 36 3% 31 3% 56 5% 
Making left turn 48 4% 45 4% 338 27% 
Making U turn 3 0% 6 0% 15 1% 
Starting from parked 10 1% 4 0% 17 1% 
Starting in traffic 4 0% 20 2% 87 7% 
Slowing in traffic 14 1% 48 4% 70 6% 
Stopped in traffic 2 0% 88 7% 110 9% 
Avoiding Vehicle, Object, 
Pedestrian, Animal in Roadway 

82 7% 70 6% 20 2% 
Skidding 104 9% 65 5% 16 1% 
Changing Lanes 10 1% 11 1% 23 2% 
Overtaking Passing 15 1% 83 7% 26 2% 
Merging 7 1% 4 0% 8 1% 
Backing 0 0% 1 0% 29 2% 
F or 1 , 1 0 3  single-vehicle crashes,  police reported 7 2 0  ( 6 5 % )  w ere “ follow ing the roadw ay”  and for 1 , 2 3 7  
collisions w ith another vehicle,  police reported 7 0 5  ( 5 7 % )  w ere “ follow ing the roadw ay” .  O ther pre-
accident actions w ith small volu me inclu ded right tu rn of red ( 1 ) ,  entering park ed position ( 2 ) ,  park ed 
legally ( 1 3 ) ,  crossing w ith signal ( 4 ) ,  and emerging from b ehind park ed car ( 1 ) .    
 
The  pol ice  cr ash r e por t s cont ain b ot h a pr imar y  and se condar y  cont r ib u t ing  f act or  
f or  t he  cr ash.  Tab l e  9 pr ovide s t he  f r e q u e ncy  of  e it he r  a pr imar y  or  se condar y  
cont r ib u t ing  f act or .  Re su l t ing  nu mb e r  w il l  add t o mor e  t han t he  t ot al s. 
 
O pe r at or  il l e g al  or  u nsaf e  spe e d w as a f act or  in 3 18 (29% ) of  sing l e -ve hicl e  
mot or cy cl e  cr ashe s.  O ve r al l , 3 3  pe r ce nt  of  sing l e -ve hicl e  mot or cy cl e  cr ashe s had 
some  r e por t e d ope r at or  viol at ion.  O pe r at or  inat t e nt ion (27% ) and ope r at or  
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ine x pe r ie nce  (27% ) w e r e  al so f act or s in sing l e -ve hicl e  cr ashe s.  M ot or cy cl e  ve hicl e  
de f e ct s accou nt e d f or  6 pe r ce nt  of  sing l e -ve hicl e  mot or cy cl e  cr ashe s. 
 
I n mot or cy cl e  col l isions w it h anot he r  ve hicl e  b ot h mot or cy cl e  ope r at or s and dr ive r s 
of  t he  ot he r  ve hicl e  had viol at ions.  I n col l isions w it h anot he r  ve hicl e , 29 pe r ce nt  of  
t he  mot or cy cl ist s and 45 pe r ce nt  of  t he  dr ive r s of  t he  ot he r  ve hicl e  had a l e ast  one  
viol at ion.  For  dr ive r s of  t he  ot he r  ve hicl e , f ail u r e  t o y ie l d r ig ht  of  w ay , w as r e por t e d 
f or  3 25 (26% ) of  t he  cr ashe s.  A l t hou g h t he  nu mb e r s w e r e  r e l at ive l y  smal l , t he  
mot or cy cl ist  w as mor e  l ik e l y  t o b e  r e por t e d w it h il l e g al  or  u nsaf e  spe e d (8% ), 
f ol l ow ing  t oo cl ose  (9% ), or  impr ope r  passing  or  ove r t ak ing  (5% ) t han t he  dr ive r  of  
t he  ot he r  ve hicl e .    
 
I n mot or cy cl e  col l isions w it h anot he r  ve hicl e , inat t e nt ion or  dist r act ion b y  t he  dr ive r  
of  t he  ot he r  ve hicl e  (28% ) w as mor e  l ik e l y  t han f or  t he  ope r at or  of  t he  mot or cy cl e  
(17% ).  M ot or cy cl e  ope r at or  ine x pe r ie nce  (7% ) w as l e ss l ik e l y  t o b e  r e por t e d in 
col l isions w it h anot he r  ve hicl e  t han in sing l e -ve hicl e  cr ashe s (27% ). 
 
Table 9.  Motorcyclist Crashes in Maine by Operator/Driver Contributing 
Factors and Type of Crash.  2003-2006 Maine CODES. 
 
 
 Motorcycle 

Operator in 
Single- Vehicle 

Crash 

Motorcycle Operator 
in Collision with 
Another Vehicle 

Driver of Other 
Vehicle in 

Collision with 
Motorcyclist 

Contributing Factors Number % Number % Number % 
Total 1,103  1,237  1,237  

Failure to Yield Right of Way 2 0% 50 4% 325 26% 

Illegal Unsafe Speed 318 29% 105 8% 30 2% 

Following Too Close 21 2% 115 9% 68 5%* 
Disregard Traffic Control 
Device 6 1% 13 1% 18 1% 
Driving Left of Center Not 
Passing 6 1% 24 2% 12 1% 

Improper Passing, Overtaking 5 0% 59 5% 21 2% 

Improper Unsafe Lane Change 3 0% 12 1% 30 2% 

Improper Parking Start, Stop 7 1% 7 1% 11 1% 

Improper Turn 11 1% 14 1% 45 4% 

Unsafe Backing 0 0% 0 0% 19 2% 

No Signal or Improper Signal 0 0% 6 0% 19 2% 

Impeding Traffic 1 0% 2 0% 5 0% 

Any Violation 366 33% 357 29% 553 45% 
Operator/Driver Inattention, 
Distraction 297 27% 209 17% 351 28% 
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 Motorcycle 
Operator in 

Single- Vehicle 
Crash 

Motorcycle Operator 
in Collision with 
Another Vehicle 

Driver of Other 
Vehicle in 

Collision with 
Motorcyclist 

Contributing Factors Number % Number  Number % 

Operator/Driver Inexperience 294 27% 89 7% 27 2% 

Physical Impairment 38 3% 10 1% 7 1% 

Vision Obscured  15 1% 21 2% 64 5% 

Vehicle Defects  66 6% 15 1% 18 1% 
* F or the 1 , 2 3 7  motorcycle collisions w ith another vehicle,  in 7 9  crashes b oth operator and driver of the 
other vehicle had a violation,  in 2 7 8  crashes the motorcycle operator had a violation b u t the operator of 
the other vehicle did not,  in 4 7 4  crashes the motorcycle operator did not have a violation b u t the driver 
of the other vehicle had a violation,  and in 4 0 6  crashes neither the motorcycle operator or the driver of 
the other vehicle had a violation.  O f the 6 8  drivers of other vehicles reported as “ follow ing too close” ,  2 9  
w ere other motorcycle operators. 
 
Tab l e  10  su mmar iz e s ope r at or  or  ot he r  ve hicl e  dr ive r  l ice nse  st at u s and impair me nt  
as r e por t e d b y  pol ice .  I mpair me nt  w as de f ine d f r om t he  pol ice  cr ash r e por t  as u nde r  
t he  inf l u e nce , had b e e n dr ink ing , or  had b e e n u sing  dr u g s. B l ood al cohol  cont e nt  
(B A C ) w as not  avail ab l e  in t he  pol ice -r e por t e d dat a u se d in C O D E S.  A mong  
ope r at or s in sing l e  ve hicl e  cr ashe s 3 2 (3 % ) w e r e  ope r at ing  w it h a su spe nde d l ice nse  
and 290  (26% ) did not  have  a mot or cy cl e  pe r mission.  A mong  ope r at or s in col l isions 
w it h anot he r  ve hicl e  274 (22% ) did not  have  a mot or cy cl e  pe r mission.  O pe r at or  
impair me nt  (al cohol  or  dr u g s) w as mor e  l ik e l y  t o b e  a f act or  in sing l e -ve hicl e  
cr ashe s.  A mong  t he  1,10 3  ope r at or s in sing l e -ve hicl e  cr ashe s, 128 (12% ) w e r e  
r e por t e d as impair e d compar e d t o 27 (2% ) in col l isions w it h anot he r  ve hicl e . 
 
Table 10.  Motorcyclist Crashes in Maine by License Status, Driver Physical 
Condition, and Type of Crash.  2003-2006 Maine CODES. 
 

Motorcycle Operator 
in Single- Vehicle 

Crash 

Motorcycle Operator 
in Collision with 
Another Vehicle 

Driver of Other 
Vehicle in 

Collision with 
Motorcyclist 

 Number % Number % Number % 
Totals 1,103  1,237  1,237  
License Status and MC 
Permission       
       
No License 11 1% 15 1% 3 0% 
Permit 28 3% 27 2% 4 0% 
Suspended 32 3% 12 1% 10 1% 
       
MC Permission 813 74% 963 78% NA NA 
No MC Permission 290 26% 274 22% NA NA 
       
Physical Condition       
Impaired (alcohol or drugs) 128 12% 27 2% 27 2% 
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Single-Vehicle Motorcycle Crashes 
 
The  pr e viou s se ct ion ide nt if ie d se ve r al  f act or s t hat  w e r e  common in sing l e -ve hicl e  
mot or cy cl e  cr ashe s compar e d w it h mot or cy cl e  cr ashe s in col l ision w it h anot he r  
ve hicl e .  The se  incl u de d r u r al  l ocat ion, cu r ve  in r oad, spe e d l imit  45 m.p.h. or  
g r e at e r , r iding  at  nig ht , y ou ng  ope r at or  (ag e  16-24), il l e g al  or  u nsaf e  spe e d, dr ive r  
ine x pe r ie nce , l ack  of  mot or cy cl e  l ice nse  e ndor se me nt , and impair me nt .  The se  
f act or s w e r e  e val u at e d f or  sing l e -ve hicl e  cr ashe s in mor e  de t ail  and t he  r e su l t s of  
t his anal y sis ar e  pr ovide d in Tab l e  11. 
 
Y ou ng e r  ope r at or s (ag e  16-24) w e r e  mor e  l ik e l y  t o have  ine x pe r ie nce , il l e g al  or  
u nsaf e  spe e d r e por t e d and l e ss l ik e l y  t o have  a mot or cy cl e  l ice nse  pe r mission.  I n 
sing l e -ve hicl e  mot or cy cl e  cr ashe s, among  281 y ou ng  ope r at or s, 110  (3 9% ) had il l e g al  
or  u nsaf e  spe e d r e por t e d as a f act or  compar e d w it h 20 8 (25% ) among  ope r at or s ag e  
25 and ol de r .  I n sing l e -ve hicl e  mot or cy cl e  cr ashe s, among  281 y ou ng  ope r at or s, 113  
(40 % ) did not  have  a mot or cy cl e  e ndor se me nt  compar e d w it h 176 (21% ) among  ol de r  
ope r at or s.  I n sing l e -ve hicl e  mot or cy cl e  cr ashe s, ope r at or s w it hou t  a mot or cy cl e  
e ndor se me nt  w e r e  mor e  t han t w ice  as l ik e l y  t o have  dr ive r  ine x pe r ie nce  r e por t e d 
compar e d w it h ope r at or s w it h an e ndor se me nt  (47%  vs. 19% ).  A  l ar g e  pr opor t ion of  
sing l e -ve hicl e  cr ashe s (472) t ook  pl ace  at  a cu r ve  in t he  r oad and il l e g al  or  u nsaf e  
spe e d w as a f act or  in 3 8 pe r ce nt  of  t he se  cr ashe s.   
 
I mpair me nt  w as de f ine d f r om pol ice  cr ash r e por t s as u nde r  t he  inf l u e nce , had b e e n 
dr ink ing , or  had b e e n u sing  dr u g s.  O pe r at or s in sing l e -ve hicl e  cr ashe s at  nig ht  w e r e  
mor e  l ik e l y  t o b e  impair e d compar e d w it h ope r at or s in cr ashe s du r ing  t he  day t ime .  
 
Table 11.  Key Factors for Single-Vehicle Motorcycle Crashes in Maine.  
2003-2006 Maine CODES. 
 
 Total Illegal or Unsafe Speed 

% with 
Factor 

Operator Age 16-24 281 110 39% 
Operator Age 25 and Older 822 208 25% 
 Total No MC License Permission  
Operator Age 16-24 281 113 40% 
Operator Age 25 and Older 822 176 21% 
 Total Driver Inexperience  
No MC License Permission 289 137 47% 
MC License Permission 813 157 19% 
 Total Illegal or Unsafe Speed  
Curved Road 472 177 38% 
Straight Road/Other 631 141 22% 
 Total Impaired (alcohol or drugs)  
Operating at Night 207 70 34% 
Not Operating at Night 893 58 6% 
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Summary of Key Factors Associated with Motorcycle Crashes 
 
The  pr e viou s se ct ions of  t his r e por t  de scr ib e  in de t ail  f act or s associat e d w it h 
mot or cy cl e  cr ashe s in M aine .  I n t his se ct ion, k e y  f act or s ar e  su mmar iz e d 
g r aphical l y  f or  sing l e -ve hicl e  mot or cy cl e  cr ashe s and f or  mot or cy cl e s in col l ision w it h 
anot he r  ve hicl e . 
 
Fig u r e  4 su mmar iz e s k e y  f act or s f or  sing l e  ve hicl e  cr ashe s.  Sing l e -ve hicl e  cr ashe s 
w e r e  mor e  l ik e l y  in r u r al  l ocat ions, at  a cu r ve  in t he  r oad, at  nig ht , invol ve  y ou ng e r  
ope r at or s, ope r at or  ine x pe r ie nce , il l e g al  or  u nsaf e  spe e d, impair me nt  w it h al cohol  or  
dr u g s, and t he  ope r at or  w as l e ss l ik e l y  t o have  a mot or cy cl e  l ice nse  pe r mission.     
 
Figure 4.  Key Factors in Single-Vehicle Motorcycle Crashes in Maine.  
2003-2006 Maine CODES. 
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 Fig u r e  5 su mmar iz e s k e y  f act or s f or  mot or cy cl e  col l isions w it h anot he r  ve hicl e .  For  
t he se  cr ashe s k e y  f act or s f or  b ot h t he  mot or cy cl e  ope r at or  and t he  dr ive r  of  t he  ot he r  
ve hicl e  ar e  displ ay e d.  M ot or cy cl e s in col l ision w it h anot he r  ve hicl e  w e r e  mor e  l ik e l y  
in u r b an l ocat ions, at  an int e r se ct ion or  dr ive w ay  e nt r ance .  D r ive r s of  t he  ot he r  
ve hicl e  w e r e  mor e  l ik e l y  t o b e  y ou ng  (16-24) or  ol de r  dr ive r s (65 and ol de r ).  The  
dr ive r  of  t he  ot he r  ve hicl e  w as of t e n mak ing  a l e f t  t u r n.  A  t r af f ic viol at ion w as mor e  
l ik e l y  t o b e  r e por t e d f or  t he  dr ive r  of  t he  ot he r  ve hicl e  w it h f ail u r e  t o y ie l d t he  most  
common viol at ion.   
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Figure 5.  Key Factors in Motorcycle Collisions with Another Vehicle in 
Maine.  2003-2006 Maine CODES. 
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Injury Outcomes and the Impact of Helmet Use 
 
CODES Injury Identification and Classification Methods 
 
M ot or cy cl e  ope r at or s and passe ng e r  inj u r ie s w e r e  e val u at e d u sing  hospit al  dat a 
l ink e d b y  M aine  C O D E S f or  t he  cr ashe s du r ing  20 0 3 -20 0 6.  The  C O D E S pr oj e ct s 
mak e  u se  of  cl inical  inj u r y  g r ou ping  sof t w ar e , I C D M A P -90 , t o assig n b ody  r e g ion 
and se ve r it y  of  inj u r ie s b ase d on I C D -9-C M  cl inical  coding  in t he  hospit al  r e cor ds.9  
The  I C D -9-C M  (I nt e r nat ional  C l assif icat ion of  D ise ase s, N int h Re vision, C l inical  
M odif icat ion) is b ase d on t he  W or l d H e al t h O r g aniz at ion' s N int h Re vision, 
I nt e r nat ional  C l assif icat ion of  D ise ase s (I C D -9). I C D -9-C M  is t he  of f icial  sy st e m of  
assig ning  code s t o diag nose s and pr oce du r e s associat e d w it h hospit al  u t il iz at ion in 
t he  U nit e d St at e s.  The  cl inical  I C D -9-C M  code s ide nt if y  t he  spe cif ic t y pe s of  inj u r ie s 
t hat  pat ie nt s have .  For  e ach pat ie nt  mu l t ipl e  inj u r ie s (u p t o 10 ) can b e  ide nt if ie d 
and r e por t e d on f r om t he  hospit al  dat a.   
 
A n inj u r y  g r ou ping  sof t w ar e  (I C D M A P -90 ) is of t e n u se d in st u die s of  inj u r ie s, is 
cu r r e nt l y  u se d b y  st at e s par t icipat ing  in C O D E S f or  anal y se s, and has b e e n u se d in 
ot he r  st u die s pu b l ishe d b y  N H TSA .1,9   The  sof t w ar e  cl assif ie s inj u r ie s b ase d on b ody  
ar e a and se ve r it y  of  inj u r y .  The  A b b r e viat e d I nj u r y  Scor e  (A I S) is an anat omical  
scor ing  sy st e m. I C D -9-C M  cl inical  diag nosis in t he  hospit al  dat a ar e  u se d t o 
assig ne d A I S scor e s f or  u p t o 9 b ody  r e g ions.  A  max imu m ab b r e viat e d inj u r y  scor e  
(M A I S) is t he n assig ne d ove r  al l  b ody  r e g ions inj u r e d f or  t he  pat ie nt .  B e l ow  ar e  
e x ampl e s of  A I S se ve r it y  cl assif icat ion of  se l e ct e d I C D -9-C M  code s f or  t he  he ad b ody  
r e g ion:    
 

• C r it ical : 80 1.25 Fr act u r e  of  b ase  of  sk u l l , cl ose d w it h su b ar achnoid, su b du r al , 
and e x t r adu r al  he mor r hag e , w it h pr ol ong e d (mor e  t han 24 hou r s) l oss of  
consciou sne ss w it hou t  r e t u r n t o pr e -e x ist ing  consciou s l e ve l   

• Se ve r e : 852.21 Su b du r al  he mor r hag e  f ol l ow ing  inj u r y  w it hou t  me nt ion of  
ope n int r acr anial  w ou nd, w it h no l oss of  consciou sne ss 

• Se r iou s: 80 1.0 1 Fr act u r e  of  b ase  on sk u l l , cl ose d w it hou t  me nt ion of  
int r acr anial  inj u r y , w it h no l oss of  consciou sne ss 

• M ode r at e : 850 .0  C oncu ssion w it h no l oss of  consciou sne ss 
• M inor : 873 .0  O pe n w ou nd of  scal p w it hou t  me nt ion of  compl icat ion 

 
The  cl assif icat ion sy st e m r e pr e se nt s a sig nif icant  e nhance me nt  ove r  pol ice -r e por t e d 
dat a in cl inical  val idit y , ab il it y  t o t r ack  mu l t ipl e  inj u r ie s pe r  pat ie nt , and ab il it y  t o 
assig n t he  r e l at ive  se ve r it y  l e ve l  of  inj u r y . 
 
Hospital Care – CODES Linkage Results 
 
Re su l t s of  t he  l ink ag e  t o hospit al  dat a ar e  r e por t e d b y  t he  hig he st  l e ve l  of  car e  in 
Tab l e  12.  A  t ot al  of  2,628 (2,3 40  mot or cy cl e  ope r at or s and 288 passe ng e r s) w e r e  
e val u at e d. 
 
O f  2,628 mot or cy cl e  r ide r s and passe ng e r s, 3 98 (15% ) w e r e  l ink e d t o an inpat ie nt  
hospit al iz at ion and 1,0 44 (40 % ) w e r e  l ink e d t o an ou t pat ie nt  e me r g e ncy  de par t me nt  
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b u t  w e r e  not  hospit al iz e d.   B ase d on pol ice -r e por t e d inj u r y  de g r e e , onl y  80  pe r ce nt  
of  r ide r s in a r e por t e d cr ash su st aine d a “ possib l e ”  inj u r y  or  hig he r  l e ve l  of  inj u r y .  
 
Table 12.  Motorcycle Operator and Passenger Injuries by Police-Reported 
Injury Degree and CODES Hospital Linkage Results.  2003-2006 Maine 
CODES. 
 
 

Police-Reported Level of Injury 

Total Riders  
( Operators 

and 
Passengers) 

Riders Linked 
to an Inpatient 
Hospitalization 

Riders Linked to 
Outpatient 

Emergency 
Department Visit but 

not Hospitalized 

 Total 2,628 398 1,044 

1 Killed 82 16 18 

2 Injury – Incapacitating 420 232 139 
3 Injury – Not Incapacitating 1,014 100 521 
4 Injury – Possible 599 46 318 
5 Injury – None 509 4 46 

*R iders reported b y police as k illed that did not link  to a hospital record w ere lik ely to b e dead at the 
scene and not transported to a hospital. 
 
Tab l e  13  pr ovide s hospit al  inj u r y  ou t come  inf or mat ion f or  t he  mot or cy cl e  r ide r s.  O f  
1,442 r ide r s l ink e d t o hospit al  r e cor d, 1,3 83  had an inj u r y  l e ve l  assig ne d b y  t he  
cl inical  g r ou ping  sof t w ar e .  The  59 r e cor ds not  assig ne d incl u de d pat ie nt s in 
ob se r vat ion at  t he  hospit al  and pat ie nt s f or  w hich no inj u r y  w as cl inical l y  de f ine d. 
 
Ride r s w it h hospit al  car e  su st aine d 2,53 0  inj u r ie s t o dif f e r e nt  b ody  r e g ions 
indicat ing  t hat  r ide r s in mot or cy cl e  cr ashe s f r e q u e nt l y  su st aine d mu l t ipl e  inj u r ie s.  
The  most  common ar e as inj u r e d w e r e  l ow e r  e x t r e mit ie s (63 3 ), u ppe r  e x t r e mit ie s 
(549), and e x t e r nal  inj u r ie s (40 0 ).  The  most  common e x t e r nal  inj u r ie s w e r e  
ab r asions or  f r ict ion b u r ns.  H e ad inj u r ie s (20 8) accou nt e d f or  t he  l ar g e st  nu mb e r  
inj u r ie s cl assif ie d as se ve r e  or  cr it ical . 
 
The  1,422 mot or cy cl e  r ide r s incu r r e d $ 1.8 mil l ion in ou t pat ie nt  e me r g e ncy  
de par t me nt  char g e s, $ 16.3  mil l ion in inpat ie nt  hospit al  char g e s, and 2,769 in 
inpat ie nt  hospit al  day s.  The  ave r ag e  char g e  f or  an ou t pat ie nt  e me r g e ncy  
de par t me nt  visit  w as $ 1,761 and t he  ave r ag e  char g e  f or  an inpat ie nt  hospit al iz at ion 
w as $ 40 ,844.  The  ave r ag e  hospit al  st ay  w as 7.0  day s.   
 
The  ave r ag e  ou t pat ie nt  e me r g e ncy  de par t me nt  char g e , inpat ie nt  char g e , and l e ng t h 
of  hospit al  st ay  incr e ase d w it h se ve r it y  of  inj u r ie s.  For  e x ampl e , t he  ave r ag e  
inpat ie nt  char g e  f or  a r ide r  w it h se ve r e  inj u r ie s (M A I S= 4) incr e ase d t o $ 72,43 9.   
 
The se  char g e s r e pr e se nt  onl y  t he  init ial  cost  of  imme diat e  car e  f or  t he se  pat ie nt s 
and do not  r e f l e ct  addit ional  me dical  and ot he r  cost s t hat  may  occu r  du r ing  t he  
mont hs and y e ar s f ol l ow ing  t he  inj u r y . 
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Table 13.  Motorcycle Operator and Passenger Injuries by Injury Severity 
and Body Region.  2003-2006 Maine CODES. 
 
Note: Of 1,442 operators and passengers linked to hospital records 58 (<1%) were not assigned 
an injury severity level and are not shown in this table.  
 
 
 Injury Scale 
 1=Minor 2=Moderate 3=Serious 4=Severe 5=Critical Total 
Maximum 
Abbreviated Injury 
Scale (MAIS) Over All 
Body Regions 688 449 148 67 31 1,384* 

Injuries and Severity by Body Region 
Head 31 82 27 47 19 208 
Face 200 33 0 0 0 233 
Thorax 77 40 77 14 0 211 
Abdomen 61 24 5 14 11 131 
Spine 75 79 2 2 2 161 
Upper Extremities 272 266 11 0 0 549 
Lower Extremities 327 205 98 3 0 633 
External 400 0 0 0 0 400 

Hospital Charges and Inpatient Length of Stay 
Outpatient ED 
Average Charge $1,370 $2,374 $4,488 ** ** $1,761 
Inpatient Average 
Charge $14,013 $22,089 $41,526 $72,446 $75,323 $40,844 
Inpatient Average 
Length of Stay 4.1 4.1 6.9 12.9 9.9 7.0 
*1  patient w ith hospital care assigned b y I C D M A P -9 0  as “ u nsu rvivab le”  ( M A I S = 6 ) .  B y b ody region 
colu mns may not add to total b ecau se a small nu mb er ( 2 % )  of patients had a b ody region assigned b u t 
an M A I S  severity level w as not assigned.  **I nsu fficient data to report charges and length of stay 
reliab ly n< 5 ;  patients w ith emergency department care only rarely have severe or critical inj u ries.   
 
Tab l e  14 pr ovide s inf or mat ion f r om t he  l ink e d hospit al  dat a on hospit al  char g e s and 
l e ng t h of  st ay  b y  t he  e x pe ct e d sou r ce  of  pay me nt  f or  t he  car e  and t he  hospit al  
dischar g e  st at u s.    P r ivat e -comme r cial  insu r ance  (incl u ding  e mpl oy e r -sponsor e d 
he al t h pl ans) r e pr e se nt e d t he  l ar g e st  nu mb e r  (1,0 52) of  r ide r s, hospit al  char g e s 
($ 12.8 mil l ion), and inpat ie nt  day s (1,90 8); ab ou t  70  pe r ce nt  of  t ot al .  Ride r s w it h 
M e dicaid (M aine C ar e ) and r ide r s w it hou t  he al t h insu r ance  accou nt e d f or  most  of  t he  
r e maining  char g e s and l e ng t h of  st ay .   
 
B ase d on hospit al -r e por t e d dischar g e  st at u s, most  r ide r s (1,3 10 ) w e r e  dischar g e d t o 
home .  I nj u r e d r ide r s dischar g e d t o a r e hab il it at ion f acil it y  (61) had t he  hig he st  
ave r ag e  char g e s ($ 92,417).  W hil e  t he y  accou nt e d f or  onl y  4 pe r ce nt  of  t he  r ide r s 
l ink e d t o hospit al  car e  t he se  r ide r s incu r r e d one -t hir d of  t he  hospit al  char g e s and 
pat ie nt  day s.   
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The se  char g e s r e pr e se nt  onl y  t he  init ial  cost  of  car e  f or  t he se  pat ie nt s and do not  
r e f l e ct  addit ional  me dical  and ot he r  cost s t hat  may  occu r  du r ing  t he  mont hs and 
y e ar s af t e r  dischar g e  f r om t he  hospit al .  For  some  pat ie nt s w it h se ve r e  inj u r ie s, t he  
l ong -t e r m cost  of  t r e at me nt  may  u l t imat e l y  b e  cove r e d b y  M e dicaid (M aine C ar e ).   
 
Table 14.  Motorcycle Operator and Passenger Hospital Care by Expected 
Source of Payment and Discharge Status.  2003-2006 Maine CODES 
 

 

Riders 
Linked 

to 
Hospital 

Care  
Hospital Charges 

(millions) Inpatient Days 

Expected Source of Payment    

Total 1,442 $18.1 2,769 

Public Payer 192 $4.1 693 

   Medicare 53 $0.9 114 
   Medicaid (MaineCare) 109 $2.8 508 
   Military (TRICARE CHAMPUS) 30 $0.4 71 
Private-Commercial 1,052 $12.8 1,908 
Uninsured 183 $1.1 163 
Other 14 $0.1 5 
Hospital Reported Discharge Status    
Discharged to another facility 31 $0.7 117 
Left Against Medical Advice 4 $0.1 5 
Died at hospital 27 $1.1 81 

Discharged long-term care facility 9 $1.4 303 
Discharged to a rehab facility 61 $5.6 880 
Discharged home 1,310 $9.2 1,383 
*R iders reported b y police as k illed that did not link  to a hospital record w ere lik ely to b e dead at the 
scene and not transported to a hospital. 
 
Tab l e  15 pr ovide s inf or mat ion on ave r ag e  char g e  and l e ng t h of  st ay  f or  he ad inj u r y .   
C ar e  f or  he ad inj u r ie s w as mor e  e x pe nsive  and r e su l t e d in l ong e r  l e ng t h of  st ay  t han 
ot he r  inj u r y  t y pe s.  C ompar e d w it h r ide r s w it hou t  a he ad inj u r y , hospit al iz e d 
mot or cy cl e  r ide r s w it h a he ad inj u r y  st ay e d l ong e r  (9.2 vs. 5.8 day s) and incu r r e d 
hig he r  char g e s ($ 56,783  vs. $ 3 2,477).  Tw o-t hir ds of  r ide r s w it h a he ad inj u r y  
r e q u ir e d inpat ie nt  hospit al iz at ion. 
 
Table 15.  Motorcyclist Operator and Passengers by Head Injury Identified 
in Hospital Records Linked.  2003-2006 Maine CODES 
 
 Average Charge Average Length of Stay 

Highest Level of Care 
Head 
Injury 

No Head 
Injury 

Head 
Injury 

No Head 
Injury 

Outpatient Emergency 
Department $3,683 $1,621 NA NA 
Inpatient $56,783 $32,477 9.2 5.8 
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Impact of Helmet Use on Injury Outcomes 
 
The  impact  of  mot or cy cl e  he l me t  u se  on t he  inj u r y  ou t come s f or  mot or cy cl e  r ide r s 
w as e val u at e d u sing  t he  20 0 3 -20 0 6 l ink e d C O D E S dat a.  This anal y sis cont r ol l e d f or  
de mog r aphic and ot he r  cr ash f act or s u sing  me t hods consist e nt  w it h N H TSA  C O D E S 
mode l s.   
 
The  impact  of  he l me t  u se  on r isk  of  inj u r y  w as e val u at e d at  cu t -point s: hospit al  car e  
or  de at h w it h a he ad inj u r y  or  hospit al  car e  or  de at h w it h a se ve r e  he ad inj u r y .  
Spe cif ic t y pe s of  he l me t s w or n w e r e  not  avail ab l e  in t he  pol ice -r e por t e d cr ash dat a.  
Re su l t s ar e  r e por t e d in Fig u r e  6 f or  mot or cy cl e  r ide r s in 20 0 3 -20 0 6 cr ashe s.   
 
Figure 6.  Reduction in Risk of Injury When a Helmet Reported as Used.  
2003-2006 Maine CODES. 
 
The analysis of helmet u se w as b ased on a mu ltivariate model that controlled for demographic and 
other crash factors inclu ding:  age of rider,  gender of rider,  operator or passenger,  road speed limit,  
intersection crash location,  operating w ith illegal or u nsafe speed,  impaired operator ( alcohol or dru gs) ,  
single-vehicle compared w ith collision w ith another vehicle,  operation du ring night hou rs.  A ll resu lts 
w ere statistically significant.     

41%
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Hospital care or death with any head injury Hospital care or death with a severe head injury   
C ont r ol l ing  f or  ot he r  cr ash f act or s, u se  of  a mot or cy cl e  he l me t  r e du ce d t he  r isk  of  
hospit al  car e  or  de at h f or  any  he ad inj u r y  b y  41 pe r ce nt  (mar g in of  e r r or  23 %  t o 
55% ) and r e du ce d t he  r isk  of  hospit al  car e  or  de at h f or  a se r iou s he ad inj u r y  b y  53  
pe r ce nt  (mar g in of  e r r or  29%  t o 69% ).   
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The  cu r r e nt  r at e  of  he l me t  u se  in M aine  is u nk now n.  A n inf or mal  (non-scie nt if ic) 
ob se r vat ion st u dy  du r ing  Se pt e mb e r , 20 0 8 e st imat e d t hat  51 pe r ce nt  of  M aine  
mot or cy cl e  r ide r s w e r e  w e ar ing  he l me t s.‡   
 
C ont r ol l ing  f or  ot he r  cr ash f act or s he ad inj u r y  w as al so associat e d w it h nig ht -t ime  
ope r at ion, impair e d ope r at or  (al cohol  or  dr u g s), hig he r  r oad spe e d l imit , and il l e g al , 
u nsaf e  spe e d al so incr e ase d t he  l ik e l ihood of  hospit al  car e  or  de at h f r om a he ad 
inj u r y .   
 
A  st at ist ical  mode l  pr e dict ing  l ow e r  e x t r e mit y  (e .g . l e g , ank l e ) inj u r ie s indicat e d a 
sl ig ht l y  hig he r  r isk  w he n t he  mot or cy cl ist  w as in col l ision w it h anot he r  ve hicl e . 
 
Injury Outcomes by Type of Crash 
 
Tab l e  16 su mmar iz e s t he  l e ve l  of  inj u r y  car e  b y  t y pe  of  cr ash u sing  t he  l ink e d 
C O D E S hospit al  dat a.  The r e  w e r e  sl ig ht l y  mor e  r ide r s and passe ng e r s in col l isions 
w it h anot he r  ve hicl e  (1,410 ) t han in sing l e -ve hicl e  cr ashe s (1,218).  The  pr opor t ion of  
r ide r s k il l e d or  hospit al iz e d w as not  sig nif icant l y  dif f e r e nt  in t he  t w o cr ash t y pe s.  
C ol l isions w it h anot he r  ve hicl e  accou nt e d f or  mor e  de at hs (47) t han sing l e -ve hicl e  
cr ashe s (3 5).   
 
M ot or cy cl e  r ide r s in sing l e -ve hicl e  cr ashe s w e r e  mor e  l ik e l y  t o r e q u ir e  ou t pat ie nt  
e me r g e ncy  de par t me nt  car e  t han mot or cy cl e  r ide r s in col l isions w it h anot he r  
ve hicl e .  Sing l e  ve hicl e  r ide r s w e r e  mor e  l ik e l y  have  an inj u r y  cl assif ie d as mode r at e  
l e ve l  of  se ve r it y  (e .g . concu ssion w it h no l oss of  consciou sne ss). 
 
Ride r s in sing l e -ve hicl e  cr ashe s incu r r e d $ 8.4 mil l ion in hospit al  char g e s and 1,262 
inpat ie nt  day s w hil e  r ide r s in col l ision w it h anot he r  ve hicl e  incu r r e d $ 9.7 mil l ion 
and 1,50 7 inpat ie nt  day s. 
 
Table 16.  Motorcycle Operator and Passenger Injuries by Type of Crash.  
2003-2006 Maine CODES. 
 Motorcycle in Single- 

Vehicle Crash 
Motorcycle in Collision 
with Another Vehicle 

 Number % Number % 
Total Operators 1,103  1,237  
Total Operators and 
Passengers 1,218 100% 1,410 100% 
Killed 35 3% 47 3% 
Linked to Inpatient  198 16% 200 14% 
Linked to Outpatient 
Emergency Department 531 44% 513 36% 

                                                        
‡ A n informal ( non-scientific)  ob servational su rvey of motorcyclists w as condu cted b y staff at M aine 
H ealth I nformation C enter.  S even staff contrib u ted ob servations du ring the first three w eek s of 
S eptemb er,  2 0 0 8  inclu ding the follow ing locations:   P ortland,  S ou th P ortland,  L isb on,  B ru nsw ick ,  
A u gu sta,  W est G ardiner,  L ew iston,  F armingdale,  R ichmond,  W iscasset,  F ryeb u rg,  G orham,  B u x ton,  I -
2 9 5  and I -9 5  ( A u gu sta to N H  b order) .  O f 2 2 4  ob served 1 1 4  ( 5 1 % )  w ere w earing a helmet.  These resu lts 
are b iased to the sou thern areas of M aine and daytime operation only. 
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 Motorcycle in Single- 

Vehicle Crash 
Motorcycle in Collision 
with Another Vehicle 

 Number % Number % 
Maximum Abbreviated Injury Scale (MAIS) Over All Body Regions for Riders 

Linked to Hospital Data 

1=Minor 326 27% 362 26% 
2=Moderate 263 22% 186 13% 
3=Serious 62 5% 86 6% 
4=Severe 43 4% 24 2% 
5=Critical 11 1% 20 1% 
Linked to hospital reported 
as not injured or injury level 
unspecified 23 2% 35 2% 

Hospital Charges and Inpatient Days 

Total Hospital Charges 
(million) $8.4  $9.7  
Total Hospital Inpatient 
Days 1,262  1,507  
* 1  rider in single-vehicle crash link ed to hospital reported as “ u nsu rvivab le”  M A I S = 6  not show n in 
tab le. 
 
M ot or cy cl e  r ide r s w e r e  compar e d t o al l  ot he r  pe r sons invol ve d in pol ice -r e por t e d 
cr ashe s du r ing  20 0 3 -20 0 6.  M ot or cy cl e  r ide r s r e pr e se nt e d 1 pe r ce nt  of  al l  pe r sons 
invol ve d in cr ashe s and 10  pe r ce nt  of  pe r sons r e q u ir ing  hospit al  car e  b ase d on t he  
l ink e d dat a. 
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DISCUSSION AND POLICY IMPLICATIONS 
 
This M aine  C O D E S st u dy  de scr ib e d mot or cy cl e  cr ashe s in M aine  and associat e d 
inj u r y  ou t come s in g r e at e r  de t ail  t han pr e viou s st u die s.  H ow e ve r , many  of  t he  
f inding s conce r ning  cau se s of  mot or cy cl e  cr ashe s ar e  consist e nt  w it h pr e viou s 
st u die s.  I n f act , some  of  t he  common cau se s of  mot or cy cl e  cr ashe s t hat  t his st u dy  
ide nt if ie s w e r e  al so ide nt if ie d in t he  H u r t  st u dy  pu b l ishe d mor e  t han 25 y e ar s ag o.2 
 
D u r ing  20 0 3 -20 0 6, 47 pe r ce nt  of  mot or cy cl e  cr ashe s in M aine  w e r e  sing l e -ve hicl e  
(did not  invol ve  anot he r  ve hicl e ) and 53  pe r ce nt  w e r e  mot or cy cl e s in col l ision w it h 
anot he r  ve hicl e .  This f inding  is consist e nt  w it h ot he r  mot or cy cl e  st u die s. 
 
Single-Vehicle Motorcycle Crashes 
 
Sing l e -ve hicl e  cr ashe s w e r e  mor e  l ik e l y  t o t ak e  pl ace  in r u r al  l ocat ions, on a r oad 
w it h hig he r  spe e d l imit , at  a cu r ve  in t he  r oad, at  nig ht , invol ve  y ou ng e r  ope r at or s, 
ope r at or  ine x pe r ie nce , il l e g al  or  u nsaf e  spe e d, impair me nt  w it h al cohol  or  dr u g s, and 
t he  ope r at or  w as l e ss l ik e l y  t o have  a mot or cy cl e  l ice nse  pe r mission. I l l e g al  or  u nsaf e  
spe e d w as a f act or  in 29 pe r ce nt  of  sing l e -ve hicl e  cr ashe s.  This w as hig he r  t han t he  
r at e  (10 % ) f or  dr ive r s of  passe ng e r  car s and pick u p t r u ck s r e por t e d in a r e ce nt  
C O D E S st u dy  of  spe e ding .10   The se  f inding s f or  sing l e  ve hicl e  cr ashe s su g g e st  t he  
pot e nt ial  val u e  of : 
 

• e nf or ce me nt  e f f or t s t o r e du ce  spe e ding  and ot he r  viol at ions; and, 
 

• r ide r  e du cat ion and mot or cy cl e  pe r mission e ndor se me nt . 
 
Motorcycles in Collision with Other Vehicles 
 
I n col l isions w it h anot he r  ve hicl e , 29 pe r ce nt  of  t he  mot or cy cl ist s and 45 pe r ce nt  of  
t he  dr ive r s of  t he  ot he r  ve hicl e  had a l e ast  one  viol at ion r e por t e d.  For  dr ive r s of  t he  
ot he r  ve hicl e , f ail u r e  t o y ie l d r ig ht  of  w ay , w as r e por t e d f or  26 pe r ce nt  of  t he  cr ashe s 
and mak ing  a l e f t  t u r n w as f r e q u e nt l y  r e por t e d.  A b ou t  t w o-t hir ds of  t he se  cr ashe s 
t ak e  pl ace  at  an int e r se ct ion or  dr ive w ay  e nt r ance .  D r ive r s of  t he  ot he r  ve hicl e  w e r e  
of t e n y ou ng  dr ive r s (16-19) or  ol de r  dr ive r s (65 and ol de r ).  D r ive r  inat t e nt ion or  
dist r act ion w as a f act or  f or  28 pe r ce nt  of  t he  ot he r  dr ive r s.  The se  r e su l t s f or  
mot or cy cl ist  col l ision w it h ot he r  ve hicl e s su g g e st  t he  pot e nt ial  val u e  of : 
 

• impr ove d visib il it y  b y  u se  of  he adl amps or  hig h visib il it y  cl ot hing ; 
 

• r ide r  e du cat ion par t icu l ar l y  f or  int e r se ct ions and ar e as w it h many  dr ive w ay s; 
and, 

 
• incr e ase d e f f or t s w it h t he  g e ne r al  dr iving  popu l at ion t o impr ove  aw ar e ne ss of  

mot or cy cl e s on t he  r oad. 
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Injury Outcomes for Motorcycle Riders  
 
O f  2,628 mot or cy cl e  r ide r s and passe ng e r s, 3 98 (15% ) w e r e  l ink e d t o an inpat ie nt  
hospit al iz at ion and 1,0 44 (40 % ) w e r e  l ink e d t o an ou t pat ie nt  e me r g e ncy  de par t me nt  
b u t  w e r e  not  hospit al iz e d.  B ase d on t he  hospit al  dat a:   
 

• M ot or cy cl e  r ide r s r e pr e se nt e d 1 pe r ce nt  of  al l  pe r sons invol ve d in cr ashe s and 
10  pe r ce nt  of  pe r sons r e q u ir ing  hospit al  car e  b ase d on t he  l ink e d dat a. 

 
• I nj u r e d mot or cy cl e  r ide r s f r e q u e nt l y  had inj u r ie s t o mu l t ipl e  b ody  ar e as. 

 
• I nj u r ie s t o t he  l ow e r  e x t r e mit ie s (e .g . l e g , ank l e ) w e r e  t he  most  common t y pe  

of  inj u r y . 
 

• B ase d on e x pe ct e d sou r ce  of  pay me nt , r ide r s w it h comme r cial -pr ivat e  
insu r ance  (incl u ding  e mpl oy e r -sponsor e d pl ans) accou nt e d f or  t he  l ar g e st  
nu mb e r  of  r ide r s f ol l ow e d b y  M e dicaid (M aine C ar e ) and r ide r s w it h no he al t h 
insu r ance .    

 
• The  hospit al  l e ng t h of  st ay  and char g e s w e r e  hig he r  f or  r ide r s w it h he ad 

inj u r ie s and he l me t s r e du ce d t he  r isk  of  hospit al  car e  or  de at h f or  a se r iou s 
he ad inj u r y  b y  53  pe r ce nt  (mar g in of  e r r or  29%  t o 69% ).  

 
This st u dy  indicat e s oppor t u nit ie s t o r e du ce  inj u r ie s and me dical  cost s f or  
mot or cy cl ist s on M aine  r oads. 
 
. 
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APPENDICES 
 

Appendix 1: Maine Statutes for Motorcycles 
 
M aine  Re vise d St at u t e s 
Tit l e  29-A : M O TO R V E H I C L E S:  
 
http://janus.state.me.us/legis/statutes/29-A /title29-A sec 1 25 4 .html 
C hapt e r  11: D RI V E R' S L I C E N SE   
Su b chapt e r  1: G E N E RA L  P RO V I SI O N S 
§ 1254. Spe cial  l ice nse s  
1. M ot or cy cl e s.  The  Se cr e t ar y  of  St at e  may  issu e  a l ice nse  spe cif ical l y  e ndor se d f or  
t he  ope r at ion of  a mot or cy cl e  w it h t he  same  r e q u ir e me nt s as a mot or  ve hicl e  l ice nse . 
A  mot or  ve hicl e  l ice nse  doe s not  au t hor iz e  ope r at ion of  a mot or cy cl e  u nl e ss t he  
l ice nse  is e ndor se d f or  t hat  ve hicl e . 
2. M ope d l ice nse .  The  Se cr e t ar y  of  St at e  may  issu e  a l ice nse  t o ope r at e  a mope d. A n 
appl icant  mu st  have  at t aine d 16 y e ar s of  ag e  and mu st  pass an e x aminat ion on 
q u al if icat ions t o ope r at e  a mope d. The  e x aminat ion f e e  and l ice nse  f e e  f or  a mope d 
l ice nse  is t he  same  as f or  a C l ass C  l ice nse . 
3 . M ot or iz e d b icy cl e , t r icy cl e  or  scoot e r  ope r at or .  A  mot or iz e d b icy cl e  or  t r icy cl e  or  
mot or iz e d scoot e r  may  onl y  b e  ope r at e d b y  a pe r son w ho posse sse s a val id l ice nse  of  
any  cl ass, an inst r u ct ion pe r mit  or  a l ice nse  e ndor se d f or  a mot or cy cl e  or  mope d. The  
Se cr e t ar y  of  St at e  may  not  r e q u ir e  t he  ope r at or  of  a mot or iz e d b icy cl e  or  t r icy cl e  or  
mot or iz e d scoot e r  t o ob t ain a l ice nse  e ndor se d f or  a mot or cy cl e  or  mope d 
 
http://janus.state.me.us/legis/statutes/29-A /title29-A sec 1 3 5 2.html 
C hapt e r  11: D RI V E R' S L I C E N SE  
Su b chapt e r  3 : D RI V E R E D U C A TI O N  
§ 13 52. M ot or cy cl e  dr ive r  e du cat ion  
1. M ot or cy cl e  dr ive r  e du cat ion r e q u ir e d.  N ot w it hst anding  any  ot he r  pr ovision of  
l aw , a mot or cy cl e  inst r u ct ion pe r mit , l ice nse  or  e ndor se me nt  may  not  b e  issu e d t o a 
pe r son, u nl e ss t hat  pe r son pr e se nt s a ce r t if icat e  of  su cce ssf u l  compl e t ion of  a 
mot or cy cl e  dr ive r  e du cat ion pr og r am and e x aminat ion appr ove d b y  t he  Se cr e t ar y  of  
St at e , e x ce pt  as pr ovide d in t his su b se ct ion.  
2. E du cat ion pr og r am.  The  f ol l ow ing  pr ovisions appl y  t o mot or cy cl e  dr ive r  e du cat ion 
pr og r ams.  
A . A  mot or cy cl e  dr ive r  e du cat ion pr og r am mu st  consist  of  an 8-hou r  b l ock  of  
inst r u ct ion dir e ct l y  r e l at e d t o t he  act u al  ope r at ion of  mot or cy cl e s, e mphasiz ing  
saf e t y  me asu r e s de sig ne d t o e nsu r e  g r e at e r  aw ar e ne ss of  car e f u l  and sk il l f u l  
ope r at ion of  mot or cy cl e s 
B . The  pr og r am may  b e  of f e r e d b y  a pu b l ic se condar y  school , a pr ivat e  se condar y  
school  appr ove d f or  at t e ndance  pu r pose s b y  t he  C ommissione r  of  E du cat ion, a car e e r  
and t e chnical  e du cat ion ce nt e r  or  car e e r  and t e chnical  e du cat ion r e g ion or  adu l t  
e du cat ion pr og r am condu ct e d u nde r  Tit l e  20 -A , chapt e r  3 16.  
C . A  mot or cy cl e  pr og r am of f e r e d inde pe nde nt l y  of  an appr ove d dr ive r  e du cat ion 
cou r se  may  not  b e  of f e r e d f or  cr e dit  t ow ar d a hig h school  dipl oma.  
D . A  pr og r am may  incl u de  inst r u ct ion and r iding  e x pe r ie nce  on a mot or cy cl e  dr iving  
r ang e .  



Maine Motorcycle Crashes, 2003-2006  34 

E . The  Se cr e t ar y  of  St at e  mu st  appr ove  a mot or cy cl e  dr ive r  e du cat ion pr og r am.  
3 . I nst r u ct or s.  The  f ol l ow ing  pr ovisions appl y  t o t he  ce r t if icat ion of  inst r u ct or s.  
A . A  pe r son may  not  condu ct  a mot or cy cl e  dr ive r  e du cat ion pr og r am u nl e ss ce r t if ie d 
b y  t he  Se cr e t ar y  of  St at e  as a q u al if ie d inst r u ct or .  
B . The  Se cr e t ar y  of  St at e  shal l :  
(1) C ondu ct , or  au t hor iz e  ot he r  q u al if ie d pe r sons t o condu ct , ce r t if icat ion cou r se s; 
and 
(2) E st ab l ish r e asonab l e  q u al if icat ion st andar ds and r e q u ir e me nt s f or  ce r t if icat ion. 
The  r e q u ir e me nt s mu st  incl u de  a pr ovision t o de monst r at e  pr of icie ncy  in ope r at ing  a 
mot or cy cl e .  
4. I nst r u ct or  avail ab il it y .  W he n a ce r t if ie d inst r u ct or  is not  avail ab l e  in a 
g e og r aphic ar e a, t he  Se cr e t ar y  of  St at e  may  assig n a q u al if ie d inst r u ct or  f or  t he  
pr og r am su b j e ct  t o t he  f ol l ow ing  pr ovisions.  
A . The  r e q u e st ing  au t hor it y  mu st  e nsu r e  a minimu m cl ass siz e  of  6 st u de nt s.  
B . The  Se cr e t ar y  of  St at e  shal l  char g e  a pr og r am f e e  compar ab l e  t o ot he r  mot or cy cl e  
dr ive r  e du cat ion pr og r ams 
C . A n inst r u ct or  is not  a " t e ache r "  w it hin t he  me aning  of  Tit l e  5, se ct ion 170 0 1, 
su b se ct ion 42 or  Tit l e  20 -A . 
5. C ompl e t ion ce r t if icat e s.  A n inst r u ct or  shal l  issu e  a compl e t ion ce r t if icat e  t o a 
st u de nt  w ho has su cce ssf u l l y  compl e t e d t he  cou r se .  
6. W aive r  of  e x aminat ion.  The  Se cr e t ar y  of  St at e  may  w aive  t he  r e q u ir e d:  
A . W r it t e n e x aminat ion on r e ce ipt  of  a compl e t ion ce r t if icat e ; and  
B . Road e x aminat ion f or  t he  hol de r  of  a val id mot or  ve hicl e  ope r at or ' s l ice nse  on 
r e ce ipt  of  a ce r t if icat e  de monst r at ing  su cce ssf u l  compl e t ion of  t he  B asic Ride r  
C ou r se  or  ot he r  hands-on mot or cy cl e  r ide r  cou r se  appr ove d b y  t he  Se cr e t ar y  of  
St at e . A n e ndor se me nt  issu e d pu r su ant  t o t his par ag r aph pr ohib it s t he  hol de r  f r om 
car r y ing  a passe ng e r  f or  a pe r iod of  60  day s f ol l ow ing  t he  dat e  of  issu ance  of  t he  
e ndor se me nt .  
7. Su spe nsion and r e vocat ion.  The  Se cr e t ar y  of  St at e  may  su spe nd, r e vok e  or  de ny  a 
ce r t if icat e  of  compl e t ion or  an inst r u ct or ' s ce r t if icat e  f or  j u st  cau se  in accor dance  
w it h t he  M aine  A dminist r at ive  P r oce du r e  A ct  
 
http://janus.state.me.us/legis/statutes/29-A /title29-A sec 20 6 2.html 
Tit l e  29-A : M O TO R V E H I C L E S:  
C hapt e r  19: O P E RA TI O N :  
Su b chapt e r  1: RU L E S O F TH E  RO A D :  
§ 20 62. M ot or cy cl e s  
1. Se at ing .  Se at ing  on a mot or cy cl e  is as f ol l ow s.  
A . A  pe r son ope r at ing  a mot or cy cl e  may  r ide  onl y  on t he  pe r mane nt  and r e g u l ar  se at  
at t ache d.  
B . M or e  t han 2 pe r sons may  not  r ide  on a mot or cy cl e .  
C . The  nu mb e r  of  passe ng e r s in a side car  at t ache d t o a mot or cy cl e  may  not  e x ce e d 
t he  nu mb e r  of  pe r mane nt  se at s f or  w hich t he  side car  has b e e n de sig ne d, t o a 
max imu m of  2 pe r sons.  
D . A  passe ng e r  may  onl y  r ide  on pe r mane nt  se at ing  w it h no mor e  t han one  
passe ng e r  occu py ing  e ach se at . 
2. H e adl ig ht .  W he n t he  mot or cy cl e  is on a pu b l ic w ay , t he  mot or cy cl e ' s he adl ig ht  
mu st  b e  on. 
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3 . H andl e b ar s.  A  pe r son may  not  ope r at e  on a pu b l ic w ay  a mot or cy cl e  e q u ippe d 
w it h handl e b ar s w hose  handg r ips ar e  hig he r  t han t he  shou l de r  l e ve l  of  t he  ope r at or .  
4. L ane  u se ; mot or cy cl e s and mope ds.  L ane  u se  b y  mot or cy cl e s and mope ds is 
r e st r ict e d as f ol l ow s.  
A . A n ope r at or  of  a mot or cy cl e  ot he r  t han a mope d may  f u l l y  u se  a l ane . [ 20 0 3 , c.  
B . M or e  t han 2 mot or cy cl e s may  not  b e  ope r at e d ab r e ast  w it hin t he  same  l ane .  
C . A  mot or  ve hicl e  may  not  b e  dr ive n in su ch a manne r  as t o de pr ive  a mot or cy cl e  of  
t he  f u l l  u se  of  a l ane .  
D . A  mope d may  b e  ope r at e d onl y  in sing l e  f il e  and as f ar  as pr act icab l e  t o t he  r ig ht  
side  of  t he  w ay  at  al l  t ime s, e x ce pt  w he n mak ing  a l e f t  t u r n.  
5. P assing .  A  mot or cy cl e  ope r at or  may  not  ove r t ak e  or  pass in t he  l ane  occu pie d b y  
t he  ve hicl e  b e ing  ove r t ak e n, e x ce pt  f or  passing  a b icy cl e . This su b se ct ion doe s not  
appl y  t o a l aw  e nf or ce me nt  of f ice r  pe r f or ming  an of f ice r ' s du t ie s.  
6. B e t w e e n l ine s.  A  pe r son may  not  ope r at e  a mot or cy cl e  b e t w e e n l ane s of  t r af f ic or  
b e t w e e n adj ace nt  l ine s or  r ow s of  ve hicl e s.  
7. Raising  w he e l .  A  pe r son may  not  int e nt ional l y  or  k now ing l y  r aise  t he  f r ont  w he e l  
of  a mot or cy cl e  of f  t he  su r f ace  w he n ope r at ing  it  on a pu b l ic w ay  or  any  pl ace  w he r e  
pu b l ic t r af f ic may  r e asonab l y  b e  ant icipat e d.  
 
N O T E : D ur ing the per io d  o f  this stud y ,  helmets w er e r eq uir ed  f o r  r id er s und er  1 5  
and  o per ato r s o n an instr uc tio n per mit and  o per ato r s and  passenger s w ithin o ne 
y ear  o f  end o r sement. I n 20 0 9,  legislatio n w as enac ted  that inc r eased  the aged  b ased  
r eq uir ement to  r id er s und er  1 8 .  T he law  c ited  b elo w  r ef lec ts the law  at the time 
( 20 0 3 -20 0 6 )  o f  the c r ashes und er  stud y . 
 
http://janus.state.me.us/legis/statutes/29-A /title29-A sec 20 8 3 .html 
§ 20 83 . P r ot e ct ive  he adg e ar   
1. Re q u ir e me nt .  The  f ol l ow ing  pe r sons mu st  w e ar  pr ot e ct ive  he adg e ar :  
A . I f  u nde r  15 y e ar s of  ag e , a passe ng e r  on a mot or cy cl e  or  in an at t ache d side  car ;  
B . I f  u nde r  15 y e ar s of  ag e , an ope r at or  of  an of f -r oad mot or cy cl e ;  
C . A n ope r at or  of  a mot or cy cl e , ope r at ing  u nde r  a l e ar ne r ' s pe r mit  or  w it hin one  y e ar  
of  su cce ssf u l l y  compl e t ing  a dr iving  t e st ; 
D . A  passe ng e r  of  an ope r at or  r e q u ir e d t o w e ar  he adg e ar  
2. C ompl iance .  A n ope r at or  of  a mot or cy cl e , par e nt  or  g u ar dian may  not  al l ow  a 
passe ng e r  u nde r  t he  ag e  of  15 y e ar s t o r ide  in viol at ion of  t his se ct ion.  
3 . St andar d.  P r ot e ct ive  he adg e ar  mu st  conf or m w it h minimu m st andar ds of  
const r u ct ion and pe r f or mance  as pr e scr ib e d b y  t he  A me r ican N at ional  St andar ds 
I nst it u t e  spe cif icat ions Z  90 .1 or  b y  t he  Fe de r al  M ot or  V e hicl e  Saf e t y  St andar d N o. 
218.  
4. P u b l ic pr og r am.  I n f u r t he r ance  of  r e asonab l e  pr ot e ct ive  pu b l ic pol icy , t he  
D e par t me nt  of  P u b l ic Saf e t y , B u r e au  of  H ig hw ay  Saf e t y  mu st  de ve l op and 
impl e me nt  a pu b l ic inf or mat ion and e du cat ion pr og r am de sig ne d t o e ncou r ag e  
he l me t  u t il iz at ion b y  al l  mot or cy cl e  and mope d r ide r s.  
5. V iol at ion.  V iol at ion of  t his se ct ion is a t r af f ic inf r act ion. 
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Appendix 2.  What is CODES.  Linkage and Reporting Methods 
 
W hat  is t he  C r ash O u t come  D at a E val u at ion Sy st e m (C O D E S)?   
 
C O D E S, a N H TSA  sponsor e d pr og r am, pr ovide s sof t w ar e  and t e chnical  assist ance  t o 
st at e s t o g e ne r at e  popu l at ion-b ase d cr ash ou t come  dat a t hat  ar e  compl e t e , 
compr e he nsive  and r e pr e se nt at ive  of  al l  cr ashe s r e por t e d st at e w ide .  C O D E S 
e vol ve d f r om a cong r e ssional  mandat e  t o r e por t  on t he  b e ne f it s of  saf e t y  b e l t s and 
mot or cy cl e  he l me t s in t e r ms of  r e du ct ions in mor t al it y , mor b idit y , inj u r y  se ve r it y  
and he al t h car e  cost s.  To dat e , t he  N at ional  H ig hw ay  Tr af f ic Saf e t y  A dminist r at ion 
has f u nde d 3 0  st at e s t o impl e me nt  C O D E S. 
 
B ack g r ou nd:  C r ash dat a ar e  t he  maj or  sou r ce  of  popu l at ion-b ase d inf or mat ion 
ab ou t  t he  pe r sons and ve hicl e s invol ve d in cr ashe s st at e w ide .  Thu s, t he y  ar e  cr u cial  
f or  t r af f ic saf e t y  de cision-mak ing . B u t  t he y  ar e  not  compr e he nsive  or  compl e t e .  A s 
w it h al l  r ou t ine l y  col l e ct e d st at e  dat a u se d f or  administ r at ive  pu r pose s, t he y  ar e  
l imit e d b y  t he  r e por t ing  t hr e shol d and incl u de  missing  or  inaccu r at e  inf or mat ion.  I n 
addit ion, b e cau se  t he  impact  of  t he  cr ash on t he  occu pant s of  t he  ve hicl e s invol ve d is 
not  u su al l y  k now n at  t he  sce ne , cr ash dat a do not  incl u de  t he  ou t come  inf or mat ion 
t r af f ic saf e t y  ne e ds t o e val u at e  e f f e ct ive ne ss in t e r ms of  de cr e ase d mor t al it y , 
mor b idit y , inj u r y  se ve r it y  and hospit al  cost s. 
 
Tr af f ic saf e t y  mu st  t ar g e t  it s l imit e d r e sou r ce s w he r e  t he y  w il l  have  t he  most  
impact .  To do t his e f f e ct ive l y , addit ional  inf or mat ion is ne e de d t o ide nt if y  w hich 
spe cif ic char act e r ist ics of  t he  pe r son, ve hicl e , and/ or  e ve nt  ar e  l ik e l y  t o r e su l t  in 
de at h, or  t o pr e ve nt  de at h b u t  r e su l t  in se ve r e  inj u r y , or  pr e ve nt  se ve r e  inj u r y  b u t  
r e su l t  in l ong  t e r m disab il it y , or  al l ow  t he  V ic Tim of  a cr ash t o w al k  aw ay  w it h a 
minor  inj u r y  or  u nhar me d.  M e dical  r e cor ds col l e ct e d du r ing  t r e at me nt  at  t he  sce ne , 
e n r ou t e , at  t he  e me r g e ncy  de par t me nt , as a hospit al  inpat ie nt  and/ or  as an 
ou t pat ie nt  incl u de  dat a ab ou t  t he  t y pe  and se ve r it y  of  t he  inj u r y  and t he  su b se q u e nt  
cost s (b il l e d char g e s) r e l at e d t o t hat  inj u r y .  A l t hou g h t his inf or mat ion is in-cl ou de d 
in t he  b il l ing  dat a se t  u se d t o me r g e  me dical  dat a st at e w ide  f or  pu b l ic he al t h pu r r -
pose s, r ou t ine  acce ss b y  t r af f ic saf e t y  is r e st r ict e d b e cau se  of  pr ivacy  r e g u l at ions, 
non-u nif or m dat a r e l e ase  pol icie s, and, most  impor t ant , inconsist e nt  docu me nt at ion 
of  mot or  ve hicl e  cr ash as t he  cau se . Thu s, t r af f ic saf e t y  cou l d mak e  de cisions b ase d 
on inj u r y  ou t -come  dat a t hat  ar e  incompl e t e  and u nr e pr e se nt at ive .     
 
W hat  doe s C O D E S pr ovide  t hat  ot he r  cr ash dat a se t s cannot ?   C O D E S l ink e d cr ash 
ou t -come  dat a ar e  a u niq u e  r e sou r ce  b e cau se  t he y  ide nt if y  cr ash char act e r ist ics f or  
b ot h t he  in-j u r ie d and t he  non-inj u r e d.  A nal y se s ar e  l e ss l ik e l y  t o b e  b iase d w he n 
dat a incl u de  char act e r ist ics of  pe r sons invol ve d in cr ashe s w ho have  u ne x pe ct e d 
ou t come s:  pe r sons w ho ar e  inj u r e d in spit e  of  u sing  saf e t y  e q u ipme nt  and pe r sons 
w ho ar e  not  inj u r e d in spit e  of  not  u sing  saf e t y  e q u ipme nt .  
 
C O D E S e nhance s t he  st at e  dat a w it hou t  t he  e x pe nse  of  addit ional  dat a col l e ct ion.  
The  cr ash ou t come  l ink ag e  pr ovide s E M S and hospit al s w it h t ime  of  t he  cr ash, a 
t ime  e ar l ie r  t han t ime  of  t he  cal l  t hat  is ne e de d t o cal cu l at e  t ot al  t ime  t o t he  
hospit al , a me asu r e  of  t he  r e sponsive ne ss of  t he  t r au ma sy st e m.  Roadw ay  
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inve nt or ie s ar e  e nhance d w it h t he  incl u sion of  inj u r y  t y pe  and se ve r it y  b y  l ocat ion.  
L ice nsing  dat a ar e  e nhance d w he n dr ive r  in-f or mat ion is l ink e d t o t he  inj u r y  
se ve r it y  and he al t h car e  cost s cau se d b y  dr iving  u nde r  t he  inf l u e nce , ag g r e ssive  
dr iving , or  spe e ding .  
 
C O D E S pr omot e s col l ab or at ion b e t w e e n t he  t r af f ic saf e t y  and he al t h commu nit ie s.  
O w ne r s of  t he  cr ash and inj u r y  dat a ar e  r e q u ir e d t o se r ve  as a B oar d of  D ir e ct or s.  
The y  ar e  r e sponsib l e  f or  e nsu r ing  t hat  st at e  dat a ar e  avail ab l e  f or  l ink ag e  and f or  
de ve l oping  t he  pol icie s t hat  cont r ol  r e l e ase  of  t he  l ink e d dat a in compl iance  w it h 
st at e  pr ivacy  l e g isl at ion/ r e g u l at ions.  The  su cce ss of  t he se  pr oact ive  par t ne r ships 
spil l s ove r  int o ot he r  ar e as of  t r af f ic saf e t y , w hich al so de pe nd u pon a col l ab or at ive  
appr oach t o impr ove  cr ash ou t come . This col l ab or at ive  appr oach is consist e nt  w it h 
t he  N H TSA ’ s P r og r am G u ide l ine s and t he  D at a I mpr ove me nt  G r ant s.  C O D E S 
st at e s f ou nd t he y  me t  t he  g u ide l ine s f or  t r af f ic r e cor ds asse ssme nt s and had al r e ady  
e st ab l ishe d mu ch of  t he  st r u ct u r e  r e q u ir e d f or  D at a I mpr ove me nt  f u nding .   
 
C O D E S is u se f u l  t o pr omot e  saf e t y  l e g isl at ion. B e cau se  t he  C O D E S cr ash-ou t come  
dat a ar e  st at e -spe cif ic, t he y  ar e  mor e  l ik e l y  t o convince  st at e  l e g isl at or s ab ou t  t he  
val u e  of  su ppor t ing  pr imar y  b e l t  l aw s or  t he  cost  of  r e pe al ing  he l me t  u se  l e g isl at ion.  
The  ab il it y  t o compar e  st at e -spe cif ic r e su l t s t o nat ional  e st imat e s pr ovide s f u r t he r  
cl ar if icat ion ab ou t  t he  ne e d f or  imme diat e  act ion. 
 
H ow  doe s C O D E S g e ne r at e  t he  l ink e d cr ash ou t come  dat a?  E ach st at e  l ink s pe r son-
spe cif ic cr ash r e cor ds t o t he  st at e w ide  E M S, e me r g e ncy  de par t me nt , hospit al  
inpat ie nt  and de at h ce r t if icat e  r e cor ds, al l  of  w hich ar e  al so pe r son-spe cif ic. Fe w  
st at e s have  u niq u e  ide nt if ie r s, su ch as social  se cu r it y  nu mb e r s, avail ab l e  in t he  
r e cor ds t o b e  l ink e d.  I nst e ad, indir e ct  ide nt if ie r s t hat  discr iminat e  among  t he  
e ve nt s and t he  pe r sons invol ve d ar e  mat che d. Some  st at e s au g me nt  t he  pe r son-
spe cif ic cr ash ou t come  dat a w it h dr ive r  spe cif ic dat a f r om t he  st at e  l ice nsing  f il e s, 
ve hicl e  spe cif ic dat a f r om t he  st at e  r e g ist r at ion dat a f il e s, and r oadw ay  spe cif ic dat a 
f r om t he  r oadw ay  inve nt or y  dat a f il e s.   
 
The  l ink ag e  is a sophist icat e d pr oce ss.  I n t he  r e al  w or l d, w e  cannot  k now  f or  ce r t ain 
w hich cr ash and inj u r y  r e cor ds ar e  t r u e  mat che s. A  l ack  of  u niq u e  ide nt if ie r s, 
r e cor ds (cr ash or  inj u r y ) missing  f or  occu pant s k now n t o have  b e e n inj u r e d, in 
addit ion t o t he  e x pe ct e d pr ob l e ms of  missing , and/ or  inaccu r at e  dat a al l  cont r ib u t e  
u nce r t aint y . A f t e r  e val u at ing  t he  compl e t e ne ss and q u al it y  of  t he  st at e  dat a t o 
de t e r mine  if  w hat  is e x pe ct e d t o b e  t he r e  act u al l y  is, C O D E S g r ant e e s impl e me nt  
advance d me t hods of  l ink ag e  and pr ob ab il it ie s u sing  C O D E S20 0 0  sof t w ar e , w hich 
e st imat e s t he  pr ob ab il it y  t hat  a possib l e  r e cor d pair  is a val id mat ch. 
 
H ow  doe s C O D E S handl e  missing  l ink s?  N ot  al l  val id mat che s have  hig h 
pr ob ab il it ie s. This occu r s w he n e it he r  t he  cr ash or  inj u r y  r e cor d is missing  or  w he n 
t he  ide nt if ie r s ar e  u nab l e  t o discr iminat e  among  t he  cr ashe s and t he  pe r sons 
invol ve d b e cau se  of  missing , inaccu r at e  or  inconsist e nt  val u e s.  C oncl u sions b ase d 
onl y  on hig h pr ob ab il it y  l ink e d pair s cannot  b e  pr e se nt e d as r e pr e se nt at ive  of  t he  
popu l at ion.  L ink e d pair s, e x cl u de d b e cau se  of  l ow  pr ob ab il it ie s cau se d b y  
incompl e t e  dat a, may  in f act  b e  val id.  To compe nsat e  f or  t he  impe r f e ct  dat a, l ink ag e  
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impu t at ion t e chniq u e s ar e  impl e me nt e d t o incl u de  r e pr e se nt at ive  l ow  pr ob ab il it y  
l ink s as w e l l  as hig h pr ob ab il it y  l ink s in ou t come  st u die s.   
 
C O D E S const r u ct s (" impu t e s" ) mu l t ipl e  se t s of  dat a t hat  can b e  u se d t o st at ist ical l y  
su mmar iz e  e st imat e s ab ou t  t he  cr ash popu l at ion. The se  e st imat e s ar e  
r e pr e se nt at ive  of  t he  popu l at ion f r om w hich t he y  w e r e  de r ive d, j u st  as a 
scie nt if ical l y  se l e ct e d su r ve y  sampl e  is r e pr e se nt at ive  of  t he  popu l at ion f r om w hich 
it  w as dr aw n. 
 
H ow  ar e  impu t e d dat ase t s anal y z e d?   O nce  t he  missing  l ink s have  b e e n f ou nd, 
r ou t ine  t e chniq u e s ar e  u se d t o handl e  missing  val u e s and anal y z e  t he  r e su l t ing  
dat ase t s. The se  t e chniq u e s pr ovide  mar g ins of  e r r or  t hat  accu r at e l y  r e f l e ct  t he  
var iab il it y  in t he  pr oce ss.   
 
Thu s, b y  f ir st  impu t ing  t he  missing  l ink s, and t he n handl ing  missing  val u e s, 
C O D E S pr ovide s compl e t e , r e pr e se nt at ive  dat a f or  t r af f ic saf e t y  anal y se s. 
 
The  C r ash O u t come  D at a E val u at ion Sy st e m (C O D E S) l ink s cr ash r e por t s t o inj u r y  
ou t -come  r e cor ds su ch as e me r g e ncy  me dical  se r vice s (E M S) amb u l ance  r u n r e por t s 
or  hospit al  dischar g e  r e cor ds in or de r  t o e val u at e  inj u r ie s and me dical  char g e s 
associat e d w it h cr ashe s.  I n addit ion, ot he r  t r af f ic saf e t y  dat ase t s incl u ding  r oadw ay  
inve nt or y , ve hicl e  r e g ist r at ion, dr ive r  l ice nsing  and cit at ions, and insu r ance  cl aims 
may  al so b e  l ink e d t o pr ovide  a mor e  compr e he nsive  pict u r e .  M ost  C O D E S dat ase t s 
do not  have  common u niq u e  ide nt if ie r s. C onse q u e nt l y , C O D E S appl ie s a st at ist ical  
me t hodol og y  t o l ink  t he  dat ase t s. The  pr ob ab il it y  t hat  t w o r e cor ds ar e  a t r u e  l ink  is 
de t e r mine d b y  compar ing  al l  e ve nt  char act e r ist ics (e .g . dat e  and pl ace ) and al l  
pe r son char act e r ist ics (e .g . ag e  and se x ) t hat  ar e  common t o b ot h r e cor ds. The se  
char act e r ist ics ar e  cal l e d q u asi-ide nt if ie r s. 
 
L I N K A G E  M E TH O D O L O G Y  
 
C O D E S r e cor d l ink ag e  is condu ct e d u sing  C O D E S20 0 0 , comme r cial l y -avail ab l e  
sof t w ar e  t hat  impl e me nt s an e x t e nsion of  Fe l l e g i and Su nt e r ’ s st at ist ical  t he or y  of  
r e cor d l ink ag e  (Fe l l e g i and Su nt e r , 1969; M cG l incy , 20 0 4 and 20 0 6). C O D E S20 0 0  
de t e r mine s t he  post e r ior  odds f or  a t r u e  l ink  b y  appl y ing  B ay e s’  r u l e  f or  odds 
(G e l man e t  al ., 20 0 4, pg . 9), “ t he  post e r ior  odds ar e  e q u al  t o t he  pr ior  odds mu l t ipl ie d 
b y  t he  l ik e l ihood r at io.”  P ar ame t e r s of  t he  l ink ag e  mode l  ar e  de t e r mine d u sing  
M ar k ov C hain M ont e  C ar l o dat a au g me nt at ion (Schaf e r , 1997, pg . 72). C O D E S 
l ink ag e  conce pt s ar e  su mmar iz e d in Tab l e  1. 
 
 
 

CODES Linkage Concepts (Pr X means Probability of X) 
Concept Definition Calculation 
Probabilistic 
Record 
Linkage 

Bayes’ Rule for Odds applied to record linkage: 
Posterior odds for a true match equal the prior odds 
multiplied by the likelihood ratio 

 
Posterior Odds = (M / U) X (m / u) 

Prior Odds 
for a True 
Match 

Odds for a true match estimated from prior 
information. Posterior odds after comparing one 
match field become prior odds for next. 

M / U = Estimated # of Matched Pairs / Estimated # of 
Unmatched Pairs 
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CODES Linkage Concepts (Pr X means Probability of X) 
Concept Definition Calculation 
m 
Probability 

Conditional probability for a comparison result 
(agreement, disagreement, or missing) for true 
matched pairs 

m Agreement = Pr(Reported) X Pr(Correct ) X Pr(Field 
has Given Value for Matched Population) 
… 

u 
Probability 

Conditional probability for a comparison result 
(agreement, disagreement, or missing) for true 
unmatched pairs 

u Agreement = Pr(Reported) X Pr(Correct) X Pr(Field 
has Given Value for Crash Population) X Pr(Field has 
Given Value for Hospital Population) 
… 

Likelihood 
Ratio for a 
True Match 

Likelihood for comparison result for true matched 
pairs / Likelihood for comparison result for true 
unmatched pairs 

Likelihood Ratio Agreement = (m Agreement / 
Pr(Agreement)) / (u Agreement / Pr(Agreement)) =     
m Agreement / u Agreement 
… 

 
 
 
M issing  val u e s and r e por t ing  e r r or s in t he  dat a col l e ct ion pr oce sse s may  l e ad t o l ow  
pr ob -ab il it ie s b e ing  assig ne d t o many  t r u e  mat che s. I f  onl y  hig h-pr ob ab il it y  l ink s ar e  
se l e ct e d t he n l ow -pr ob ab il it y  f al se  ne g at ive s can mak e  se l e ct e d l ink s 
u nr e pr e se nt at ive  of  t he  t ot al  popu l at ion of  t r u e  l ink e d pair s. To b e  ab l e  t o incl u de  
t he se  l ow -pr ob ab il it y  mat che s in ou t -come  st u die s, C O D E S20 0 0  compl e t e s f ive  
l ink ag e  impu t at ions; t hat  is, missing  l ink s ar e  de t e r mine d f ive  t ime s r e su l t ing  in 
f ive  compl e t e  dat ase t s.  (N ot e  t hat  mu l t ipl e  impu t at ion doe s not  at t e mpt  t o ide nt if y  
e ach missing  l ink  b u t  inst e ad const r u ct s sampl e s r e pr e se nt at ive  of  t he  dist r ib u t ion 
of  l ow  t o hig h pr ob ab il it y  l ink s. A s a r e su l t , anal y se s y ie l d val id st at ist ical  inf e r e nce s 
t hat  r e f l e ct  t he  u nce r t aint y  associat e d w it h having  l ow -pr ob ab il it y  t r u e  l ink s.)  
St andar d st at ist ical  anal y se s ar e  pe r f or me d on e ach of  t he  f ive  dat ase t s and t he n 
comb ine d t o pr odu ce  f inal  r e su l t s u sing  pr oce du r e s in SA S. 
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