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� ADHD = Attention Deficit Hyperactivity Disorder

� Cerebral dysfunction which involves problems with concentration and impulse 

control in about one half of adults who were diagnosed with ADHD as child

�� Prevalence: 2Prevalence: 2--7% (children)7% (children)

� 1899: “Stages of over-excitability, hypersensitiveness, and mental explosiveness 

in children and their treatment by the bromides” (Clouston 1899: The Scottish 

Medical and Surgical Journal)

� 1930: ”Hyperkinetic disease”: Restlessness, distracted, language problems 

� 1934: ”Organic drivenness”: Hyperactive, restless, clumsy, impulsive. Inborn 

damage to centres in brainstem reguleting level of activity

� 1943: ”Minimal Brain Damage” (MBD) � hyperactive behaviour 

� 1963: ””Minimal Brain Minimal Brain DamageDamage”” � Minimal Brain Minimal Brain DysfunctionDysfunction”” (MBD)

� (19783..)



26/11/2012 © Institute of Transport EconomicsPage 3

�� DAMPDAMP--concept:concept: ”Deficits in Attention, Motor Control and Perceptions” (Gillberg, 

1995) minimal international recognition, disappeared

� Diagnostic precursors for ADHD:

� ”Hyperkinetic behaviour syndrome” /”hyperkinetic impulse disorder”: Central 

symptoms: Hyperactive, impulsive, problems with consentration

�� Virginia Douglas (1983):Virginia Douglas (1983):

� Main idea: Hyperactivity not the main problem, rather a consequence of attention 

difficulties and impulsivity. The hypothesis was that a deficit in attention leads to a 

state of hyperactivity. 

�� Primarily a deficiency in the ability to consentrate or being atPrimarily a deficiency in the ability to consentrate or being attentive tentive 

(attention deficit) (attention deficit) 

�� �������� hyperactivity (hyperactivity disorder). hyperactivity (hyperactivity disorder). 
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1. Often fidgets with hands or feet

2. Has difficulty remaining seated

3. Is easily distracted by extraneous stimuli

4. Has difficulty awaiting turn

5. Often blurts out answers

6. Has difficulty following through

7. Has difficulty sustaining attention

8. Often shifts from one uncompleted activity to another

9. Has difficulty playing quietly

10.Often talks excessively

11.Often interrupts or intrudes on others

12.Often does not seem to listen

13.Often loses things necessary for tasks

14.Often engages in physically dangerous tasks

(From DSM-IV)
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�� ODD:    Oppositional Defiant Disorder (Wikipedia): ODD:    Oppositional Defiant Disorder (Wikipedia): Ongoing pattern of anger 

guided disobedience, hostilely defiant behavior toward authority figures which 

goes beyond the bounds of normal childhood behavior

�� CD:CD: Conduct  Disorder (Wikipedia): Conduct  Disorder (Wikipedia): A psychological disorder diagnosed in 

childhood that presents itself through a repetitive and persistent pattern of 

behavior in which the basic rights of others are violated. Often referred to as 

"antisocial behaviors”. CD is often seen as the precursor to antisocial personality 

disorder.

�� Common features ADHD and ODD/CD: Common features ADHD and ODD/CD: Sensation seeking/fearlessness

�� ADHD: ADHD: Acting impulsively without considering consequences, no evil intention

�� ODD/CD: ODD/CD: Calculated, intentional, ”evil will”

�� ADHD:ADHD: Weak predictor for CD, stronger predictor for ODD

�� Medicines:Medicines: Directed towards impulsiveness and core symptoms of ADHD, not 

towards behaviour disruptions /conduct problems
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�� Attention DeficitAttention Deficit �������� Accidents in road traffic?Accidents in road traffic?

�� Hyperactivity Disorder  Hyperactivity Disorder  �������� Accidents ?Accidents ?

�� ------------------------------------------------------------------------------------------------------------------

�� XX �������� AD/HDAD/HD �������� Accidents ?Accidents ?

�� ------------------------------------------------------------------------------------------------------------------

�� XX �������� AD/HDAD/HD �������� Accidents ?Accidents ?

�� YY ��������

�� ------------------------------------------------------------------------------------------------------------------

�� Y Y = ODD and/or CD ?= ODD and/or CD ?

�� AD/HD:  Not associated with higher accident risk?AD/HD:  Not associated with higher accident risk?
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Estimating Relative Risks:Estimating Relative Risks:

DefinitionDefinition of Relative Risk (Accident Rate Ratio)of Relative Risk (Accident Rate Ratio)

# of accidents with drivers with condition X 

RR/ARR = # of driving km - drivers w/condition X

# of accidents w/drivers w/o condition X

# of driving km - drivers w/o condition X

Relative Risk = 1.00 RR=0.90 RR = 1.56



Barkely et al (1993)Barkely et al (1993)

� Barkley et al: ”An almost  fourfold increase An almost  fourfold increase in the average 

frequence of being involved in motorvehicle crashes�was noted for 

subjects with ADHD” (1993:217)

� Property-damage-only accidents: 2.96 2.96 

� Personal injury accidents: 3.41 3.41 

� Russel A. Barkley: Creator of a myth ?
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•••• State/condition Relative risk

• Drink driving: Promille 1.0 Drink driving: Promille 1.0 –– 1.49 1.49 2525

• Driver of MC 13,2 

• Drink driving: Promille 0.5 Drink driving: Promille 0.5 –– 0.99 0.99 1010

• Drivers with sleep apnoea 3,71    

• Male drivers aged 75+ vs males 45-54 3 

• Road surface covered with ice/snow vs  dry road 2,5 

• Mobile telephone useMobile telephone use 2,202,20

•• Driving in 70 kmh vs 50 kmhDriving in 70 kmh vs 50 kmh 1,961,96

••

• Driving in darkness vs daylight 1,5 

• Road surface covered with wet snow vs dry road 1,5

• Driving in 60 kmh vs 50 kmhDriving in 60 kmh vs 50 kmh 1,441,44

Average of main groups/medical conditions CDAverage of main groups/medical conditions CD--Annex IIIAnnex III 1,331,33

Selected Relative RisksSelected Relative Risks
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Relative risks of accident involvement of medical Relative risks of accident involvement of medical 

conditions according to main categories in CD conditions according to main categories in CD 

91/439/EEC 91/439/EEC -- Annex IIIAnnex III

Main category Relative risk 95% CI p-value**    # of res

Vision impairment 1,09* (1,04; 1,15) 0.000 79

Arthritis/Locomotor d.         1,17* (1,004; 1,36) 0.002 12

Hearing impairment 1,19* (1,02; 1,40) 0.649 5

Cardiovascular disease 1,23* (1,09; 1,38) 0.000 48

Diabetes mellitus 1,56* (1,31; 1,86) 0.000 25

Drugs and medicines 1,58* (1,45; 1;73) 0.000 68

Mental disorders 1,72* (1,48; 1,99) 0.000 33

Neurological disease 1,75* (1,61; 1,89) 0.000 22

Alcoholism 2,00* (1,89; 2,12) 0.210 3

Renal disorders 0,87 (0,54; 1,34) 0.076 3

Weighted average 1,33* (1,28; 1,37) 0.000 298
•*) The relative risk is statistically significant at a level of α < 0.05 **) Test for homogeneity
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Study Year Country Design Control for confounding factors Exposure Type of accident 
Relative 

risk 

Confidence 
interval 

(95%) 
Weight 
(FEW)* 

Weiss et al 1979 CAN Case-control Age, gender Missing Not stated 19.947 (4,889: 81,388) 1,943 

Barkley et al 1993 USA Case-control Age, gender, education Months w/driving license Property-damage-only 2.957 (1,548; 5,648) 9,176 

Barkley et al 1993 USA Case-control Age, gender, education Months w/driving license Personal injury accidents 3,412 (1,132; 10,281) 3,158 

Lambert 1995 USA Longitudinal Years of driving (men) Missing Property-damage-only 1.219 (0,732; 2,029) 14,789 

Lambert 1995 USA Longitudinal Years of driving (men) Missing Personal injury accidents 1.209 (0,578; 2,529) 7,059 

Lambert 1995 USA Longitudinal Years of driving (women) Missing Property-damage-only 0.680 (0,259; 1,789) 4,107 

Lambert 1995 USA Longitudinal Years of driving (women) Missing Personal injury accidents 2.086 (0,742; 5,861) 3,600 

Barkley 1996 USA Case-control  Age, gender, education .soc.st.,IQ, ethnicity Km Property-damage-only 1,205 (0,807; 1,798) 23,962 

Barkley 1996 USA Case-control Age, gender, education .soc.st.,IQ, ethnicity Km Personal injury accidents 1,873 (0,792; 4,430) 5,185 

Beck et al 1996 TYSK Case-control Age Km Not stated 3,50 (0,069; 177,950) 0,249 

Murphy/Barkley 1996 USA Case-control None Missing Not stated 1,557 (1,175; 2,063) 48,560 

Nada-Raja et al 1999 NZL Cohort Age (men) Missing Personal injury accidents 0.998 (0,294; 3,325) 2,609 

Nada-Raja et al 1999 NZL Cohort Age (women) Missing Personal injury accidents 4.074 (1,393; 11,920) 3,333 

Cox et al 2000 USA Case-control Age, gender Missing Not stated 3.257 (1,216; 8,723) 3,958 

Woodward et al 2000 NZL Cohort Age, gender driving license, ethnicity  ** Km Property-damage-only 1,007 (0,765; 1,325) 50,996 

Woodward et al 2000 NZL Cohort - ” - Km Property-damage-only 0,921 (0,702; 1,209) 52,020 

Woodward et al 2000 NZL Cohort -” – Km Property-damage-only 1,005 (0,619; 1,631) 16,372 

Woodward et al 2000 NZL Cohort - ” - Km Property-damage-only 1,027 (0,633; 1,667) 16,372 

Woodward et al 2000 NZL Cohort - ” - Km Personal injury accidents 1,444 (0,638; 3,268) 5,760 

Woodward et al 2000 NZL Cohort - ” - Km Personal injury accidents 2,053 (0,987; 4,268) 7,172 

Woodward et al 2000 NZL Cohort -” – Km Personal injury accidents 3,158 (1,157; 8,621) 3,810 

Woodward et al 2000 NZL Cohort - ” - Km Personal injury accidents 3,872 (1,515; 9,896) 4,364 

Barkley et al 2002 USA Case-control Age, gender, education .soc.st.,IQ, ethnicity Km  Property-damage-only 1,652 (1,270; 2,148) 55,596 

Barkley et al 2002 USA Case-controll Age, gender, education, soc.st., IQ, ethnicity Km  Personal injury accidents 1,541 (0,976; 2,433) 18,404 

Richards et al 2002 USA Case-control Age, education, ethnicity Km (3 days only) Not stated 1,060 (0,766; 1,465) 36,573 

Fried et al 2006 USA Case-control Gender, socioeconomic status Age (proxy) Not stated 1,290 (0,822; 2,026) 18,867 

Fischer et al 2007 USA Other IQ, ethnicity, biological status of mother Missing Not stated 1,077 (0,993; 1,719) 51,088 

 *: FEW  = Weights from fixed effect model                  

**: plus response of mother, comorbidity, standard of living, socialeconomic status, divorce 

 

Relative risks – 13 studies 



Publication bias
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Results metaResults meta--analysisanalysis

� Relative risk – all studies (number of results: 27)

� Relative risk controlled for exposure

� Relative risk corrected for publication bias

� Relative risk in a sample comprising a high amount of comorbidity (n=5)

� Relative risk of personal injury accidents (n=11)

� Relative risk of property-damage-only accidents (n= 9)

� Relative risk for drivers with medical treatment of ADHD (n=5)
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Relative risks of accident for different groups of drivers with 

ADHD.  Results from meta-analysis
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ADHD-group 
Test for 

homogeneity Model 

Relative  

risk 

Confidence 

interval (95%) Weights 

All studies p < 0.001  (n = 27) Random-effect 1.48 (1.26; 1.74) 469,082 

RR controlled for exposure p = 0.015  (n = 14) Random-effect 1.30 (1.08; 1.57) 296,834 

Publication bias corrected - Random-effect 1.24 (1.13; 1.35) 499,354 

ADHD with comorbidity  p = 0.182  (n = 5) Random-effect 1.79 (1.27; 2.51) 80,010 

Comorbidity not stated p < 0.001 (n = 22) Random-effect 1.40 (1.17; 1.68) 389,071 

Property-damage-only acc p = 0.009  (n = 9) Random-effect 1.19 (0.96; 1.48) 243,389 

Personal injury accidents p = 0.433  (n = 11) Random-effect 1.90 (1.48; 2.43) 64,454 

ADHD using medicines p = 0.205  (n = 5) Random-effect 1.46 (0.87; 2.46) 33,513 

 



� Barkley et al: ”An almost  fourfold increase An almost  fourfold increase in the average 

frequence of being involved in motorvehicle crashes�was noted for noted for 

subjects with ADHDsubjects with ADHD”” (1993:217)

� Barkley et al (1993): 

� Property-damage-only accidents: 2.96 

� Personal injury accidents: 3.41 
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Barkely et al (1993): Table 5Barkely et al (1993): Table 5
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ADHD: Driving without a license (p < 0.01)ADHD: Driving without a license (p < 0.01)



Creating a myth by repeating a false statement:

�� ADHD: ADHD: “F“F 33--4 times increase in accident risk 4 times increase in accident risk F”F”

� Barkley et al 1996 (no mention of comorbid ODD/CD)

� Cox et al 2000; 

� Barkley et al 2002; 

� Reimer et al 2005; 

� Barkley and Cox 2007; 

� Barkley et al 2007; 

� Cox et al 2007; 

� Fischer et al 2007 
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A Norwegian exampleA Norwegian example

� Pål Zeiner in ”Aftenposten” (2006): ”Facts about  ADHD”

� ”Young adults with ADHD:ADHD: 8 times higher risk 8 times higher risk of being involved in 

accidents”

� ”Young adults have have higher risk:: Ca 9 times higher

� Young adults with ADHD: 8 x 9 = 72 times higher risk ?
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Overview of variables which are tested in Overview of variables which are tested in 

accident studies of drivers with ADHDaccident studies of drivers with ADHD

26/11/2012 © Institute of Transport EconomicsPage 19

Study 

 

R
e
la

ti
v
e
 r
is

k
 

H
ig

h
 

p
ro

p
o
rt
io

n
 o

f 

c
o
m

o
rb

id
it
y
 

T
ra

ff
ic

  

V
io

la
ti
o
n
s
 

 S
p
e
e
d
 

v
io

la
ti
o
n
s
 

D
ru

n
k
 d

ri
v
in

g
 

R
e
c
k
le

s
s
 

d
ri
v
in

g
 

R
e
v
o
c
a
ti
o
n
 o

f 

d
ri
v
in

g
 l
ic

e
n
s
e
 

A
t 
fa

u
lt
 i
n
 

a
c
c
id

e
n
ts

 

Weiss (1979) 19.95  NS      

Barkley et al. (1993) 2.96 (s) 

3.41 (o) 

Yes <  0.009 < 0.007 NS NS < 0.008 < 0.001 

Lambert 1995 0.68 - 

2.09 

  0.001 NS NS 0.001/ 

NS 

NS/ 

 0.04 

Barkley et al. (1996)  1.21 (s) 

1.87 (o) 

  0.004 0.01 NS NS 0.01  0.08 

Beck et al. (1996) 3.50 Yes NS NS     

Murphy and Barkley 
(1996) 

1.56 Yes  < 0.004     

Nada-Raja (1997) 1.00 (o) 

4.07 (o) 

 NS      

Cox et al. (2000) 3.26  < 0.06      

Woodward et al. (2000) 0.92- 

3.87 

 < 0.05  > 0.25 > 0.15   

Barkley et al. (2002) 1.65 (s) 

1.54 (o) 

 < 0.001 < 0.006   < 0.01  0.008 

Richards et al. (2002) 1.06  NS      

Fried et al. (2006) 1.29 Yes NS NS     

Fischer et al. (2007) 1.31  NS 
 

NS NS 0.049 NS/ 

0.016 

NS 
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� Relative risk – drivers with ADHD - all studies: 1.47 (1.26;1.74)

� Relative risk ADHD – controlled for exposure km: 1.30 (1.08; 1.57)

� Relative risk ADHD – corrected for publication bias: 1.24  1.24  (< ?)(< ?)

� Relative risk – ADHD with comorbid ODD/CD: 1.79 (1.27; 2.51)

� Relative risk – ADHD without comorbid ODD/CD 1.40 (1.17; 1.68)

� Relative risk property-damage-only accidents: 1.19 (0.96; 1.48)

� Relative risk personal injury accidents: 1.901.90 (1.48; 2.43)

� ADHD-drivers drive faster ?

� ADHD-drivers drive more ?

� Distinguish better between drivers without and with comorbid ODD/CD


