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Overview
n Magnitude  and  characteristics
n Risks  factors
n Smart  vehicle  technology
n Graduated  Driver  Licensing  (GDL)  
systems

n Parental  role



Key  points
n Teen  drivers  have  crash  rates  4X  higher  
than  older  drivers

n Graduated  licensing  systems  reduce  risk  
and  are  effective

n Parents  need  to  actively  monitor  teen  
drivers



Teen  drivers











Why  teen  drivers  are  
everyone’s  issue

n 3,000,000  new  teen  drivers  each  year
n Teen  driver  crash  rates  are  4x  that  of  safest  
drivers

n Teen  driver  crashes  kill  and  injure  more  
passengers,  other  drivers,  pedestrians  than  
teens

n “Nowhere  else  do  we  mingle  so  freely  with  
others  as  when  driving.”    -­ Tom  Vanderbilt



Magnitude  of  the  Problem
n Leading  cause  of  death  for  13-­19  yr  olds

n 2,550  deaths/yr

n 27,000  hospitalizations

n 299,000  ED  visits

CDC,  2013



Leading  causes  of  death  
among  teenagers,  U.S.,  2013

Male Female Total
Motor  vehicle 1,662 888 2,550
Suicide 1,538 503 2,041
Homicide 1,291 199 1,490
Malignant  
neoplasms

460 359 819

CDC,  (WISQARS),  2013  fatal  injury  data.  



MV  deaths  per  100,000,
13-­19y,  2000-­2010,  by  state  
(n=58,404)
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Teen  drivers
n Represent  6%  of  all  drivers  but  14%  of  
fatal  crashes

NHTSA,  2005



Fatal  teen  car  crashes
n 2/3  drivers,  1/3  passengers
n 2/3  male

NHTSA,  2005



Crash  risk  by  age
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Teenage  MVC  deaths  by  gender,  
1975-­2012
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When  teenagers  died



Fatal  teen  MVCs  by  month,  
2012
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Fatal  teen  MVCs  by  day,  2012
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Fatal  teen  MVC  by  time,  2012
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Most  dangerous  times
n Immediately  after  school
n Late  night
n Friday,  Saturday
n Summer



Risk  factors:  Inexperience
n Less  proficient:

n scanning,  detecting,  and  responding  to  
hazards

n controlling  vehicle,  especially  at  high  
speeds

n learner  permit  crash  rate  low

J  Safety  Research,  2003



Risk  factors:  Risk  Taking
n Normal  to  take  chances,  succumb  to  
peer  pressure,  overestimate  abilities

n Males  at  high  risk
n social  norms  and  media  images

Inj  Prev,  2002
Ann  NY  Acad  Sci,  2004



Brain  Maturation
n Pre-­frontal  cortex  
not  fully  developed  
until  22-­ 25  yrs
n Planning
n Impulse  control
n Judgment
n Decision  making

NIMH,  2012



Teen  brain  physiology
n Dopamine  stimulates  needs  and  desires  
for  excitement  (“the  gas”)

n Serotonin  alerts  the  body  to  risk  and  
prompts  defensive  actions  (“the  
brakes”)

n More  gas  than  brakes  in  teen  brain
n Judgment  and  restraint  develop  last



Risk  Factors
n Passengers
n Night  driving
n Safety  belt  use
n Impaired  driving  (alcohol,  drugs)
n Speeding,  racing,  aggressive  driving
n Distracted  driving  (electronic  devices)
n Fatigue
n Any    combination Williams,  J  Safety  Res,  2002



Crash  rates  by  driver  age  and  
passenger  presence
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Teen  passengers:  reasons
n General  distraction
n Encouragement  of  risky  driving
n Increase  risk  for  both  male  and  female  
drivers
n but  male  passengers  results  in  more  risk

Accid  Anal  Prev,  2005



Purposeful  vs recreational  
driving
Purposeful (low  risk)
n Driving  with  a  reason  and  
destination

n Prescribed  route
n Point  A  to  Point  B

n Consequence  for  not  
arriving  on  time

Recreational  (high  risk)
n Joyriding
n Get  away  from  parents
n Spend  time  in  car  with  
friends



Night  driving



Risk  factor:  Night  driving
n Teens  have  higher  crash  rate  than  other  
drivers

n Only  14%  of  miles  driven  between  9P-­6A  yet,
n 32% of  fatal  crashes  occur  during  this  time

n 58%  of  fatal  crashes  occur  from  9P-­12MN

Inj  Prev,  2002



Night  driving:  reasons
n Fatal  night  crashes  more  likely  to  
involve  multiple  teen  passengers,  
speeding,  and  alcohol

n More  difficult  to  drive  at  night  for  all  
drivers
n fatigue  and  lack  of  practice  play  greater  
role  for  teens
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Reasons  for  lower  safety  belt  
use
n Not  cool
n Peer  pressure
n Wrinkle  clothes
n Travel  short  distance
n Nothing  will  happen  to  me
n As  likely  to  cause  harm  then  help
n Worry  about  being  in  an  accident

NHTSA,  2005



Safety  belt  use  among  fatally  injured  
drivers  &  passengers,  2011
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Risk  factors:  alcohol,  
marijauna,  meds



Alcohol  involvement
n Young  drivers  are  less  likely  than  adults  
to  drive  after  drinking  alcohol,  but  their  
crash  risk  is  substantially  higher  when  
they  do.  This  is  especially  true  at  low  
and  moderate  blood  alcohol  
concentrations  (BACs).

Ferguson,  J  Safety  Res,  2007



Percent  of  fatally  injured  16-­
17  yo drivers  with  BAC  >.08
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Driving  and  drug  use  among  
undergraduate  college  students

n 18%  reported  marijuana  does  not  
impair  driving

n 52%  reported  marijuana  use  as  a  driver  
or  passenger  immediately  following  
drug  use

Kohn,  et  al;;  Traffic  Inj Prev,  2013



Rx  and  non-­Rx  meds
n Sedatives,  analgesics,  sedating  
antihistamines,  stimulants,  anti-­
hypertensives

n Meds  and  alcohol  problematic

n Benadryl

NHTSA,  2006



Distractions  including  cell  
phones
n Eating,  drinking,  adjusting  radio/climate  
controls

n Cell  phone  use  (increase  crash  risk  4X)
n Hands-­free  (same  risk)
n Text  messaging

J  Exp  Psychol  Appl,  2003



Two  steps  to  avoid  crash
1. Recognize  hazard
2. Execute  maneuver  to  avoid  hazard

n slow
n stop
n redirect



Distance  traveled  in  3  seconds
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Texting,  electronic  distraction
n Driving  blindfolded
n Eliminates  reaction  time

n Zero  tolerance



Social  norms  and  media  
images





Injury  Prevention
n Pre-­event –Avoid  the  crash  (Intelligent  
cars,  GDL’s,  contracts)

n Event –Crash  interventions  (seatbelts,  
airbags,  breakaway  signs,  crash  
cushions)

n Post-­event – Treat  injury,  reduce  
morbidity/mortality  (EMS,  Trauma  
systems,  Rehab)



Collision  avoidance  systems
n Back-­up  cameras
n Multidirectional  WiFi to  detect  potential  
collisions  and  warn  drivers

n Adaptive  headlights  move  in  the  direction  
in  which  the  car  steers

n Adaptive  cruise  control  to  maintain  a  
certain  distance  between  vehicle





Google  driverless  car



Google  car



Graduated  Driver  Licensing

n Learner’s  permit – allows  driving  only  while  
supervised  by  an  experienced  driver

n Intermediate  License – allows  unsupervised  
driving  under  certain  restrictions

n Full  license – no  restrictions.



Graduated  Driver  Licensing
n Research  in  the  US  &  Canada  has  
conclusively shown  that  GDL  has  reduced
teenage  driver  crashes  &  fatalities  20-­40%

n Crash  reductions  greater for  stronger GDL  
systems



Percent  change  in  MVC  rate,  
1999  vs.  2008
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Fatal  MVC,  2008-­2012
n Half  of  fatal  MVC  involved  a  GDL  
violation

Campbell,  B.  et  al,  J  Trauma  (in  press)



Accelerating  adoption  of  GDL
n GDL  =  vaccine



Learning  to  drive
n Train  teens  on  local  roads  in  compact  
cars
n Allow  them  to  drive  SUV  and  light  trucks  
on  crowded  Interstate  highways

n Learning  to  drive  and  navigate  at  same  
time



Driver  Education
n Provides  basic  
instruction  on  how  
to  operate  a  vehicle

n No  safety  benefit

Mayhew,  1998  
Vernick,  1999



Teen  driver  training
n Good  driving  judgment  requires  3  -­5  
years  of  driving  experience
n Most  states  require  30-­50  hours  of  practice  
driving

n Teens  look  at  perimeter  of  car,  not  road  
ahead

IIHS,  2013





Parent  role:  monitor  driving
n Ride  along  often
n Require  permission  for  trips
n Limit  teen  passengers
n Enforce  curfew
n Write  contract





Act  like  a  air  traffic  controller
n Destination?
n Route?
n Timetable?
n Equipment  check?
n Communications  
plan?

n Passengers?
n Rested  and  alert?
n Contingency  plan?

Hollister,  Not  so  Fast,  2013



Parent/Teen  Safety  
Agreement



n Teen/Parent  
agreements  are  
emphasized  as  a  
proven  way  to  
reduce  driving  risk.



Conclusions
n Teens  at  risk  for  mv crashes  due  to  
inexperience  and  risk  taking

n GDL  systems  effective  in  reducing  
crashes  but  greater  adoption  needed

n Anticipatory guidance provides  valuable  
strategies  to  teenagers  and  their  
parents  that  can  reduce  the  risk  of  
crash-­related  injuries.


