
MEDICAL PRACTICE 

Medical Evaluation for Driver Qualification for 
Patients With Cardiovascular Disorders 
Ram Kakaiya, MD, and Phillip Fulkerson, MD 

Background: Primary care physicians commonly care for patients whose disabilities caused by cardio
vascular diseases result in difficulty driving an automobile. Patients often seek their physician's advice 
as to whether they can continue to drive safely. 

Methods: A MEDLINE literature search was performed from 1966 to 2000, using the query terms 
"automobile driving" and "automobile driving and cardiac." Selected articles were reviewed, as well as 
additional articles found through review of the references. In some cases articles were found by search
ing the Internet using the above key words and new query terms guided by the results of the original 
search. 

Results and Conclusions: The most important factor determining eligibility is whether the patient 
reports manifestations of cerebral hypoxia. Laboratory procedures are available for patients in whom 
the decision is difficult. Sometimes a referral to a specialist is needed. Many patients with a known car
diovascular disorder can continue to drive safely. Some conditions require a waiting period before driv
ing can be resumed, while others call for a complete cessation of driving. Several guidelines from the 
literature are listed that can be helpful to primary care physicians when dealing with questions from 
their patients on this important topic. (J Am Board Fam Pract 2000;13:261-7.) 

Primary care physicians commonly care for pa
tients who have cardiovascular diseases. Disabilities 
caused by these illnesses can result in difficulty 
driving an automobile. As a result, patients often 
seek their physician's advice as to whether they can 
continue to drive safely. To provide this guidance, 
primary care physicians should be familiar with the 
current recommendations for patients with cardio
vascular diseases. We provide a summary of these 
recommendations. 

Methods 
A MEDLINE literature search was performed 
from 1966 to 2000, using the query terms "auto
mobile driving" and "automobile driving and car
diac." The abstracts were reviewed to select articles 
of interest. Selected complete articles were re
trieved and reviewed. Additional citations of inter
est were selected from the references listed in these 
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papers and were also retrieved and reviewed. In 
some cases, articles were obtained on the Internet 
by using similar query terms, with additional 
searching performed by new query terms guided by 
the results of the original search. 

Motor Vehicle Driver License Regulations 
In the United States, issuance of a private vehicle 
driver license is regulated by each state, indepen
dently. Federal laws govern the issuance of a driv
er's license to operate a commercial motor vehicle 
in interstate commerce.1 The federal laws are ap
plied uniformly throughout the United States, and 
they can provide useful guidance on a number of 
medical conditions including the cardiovascular 
diseases. Likewise, state laws on this topic have 
begun to evolve. By 1991, according to Drickamer 
and Marottoli,2 approximately one half of the states 
had already implemented regulations to limit driv
ing by patients who have had an episodic loss of 
consciousness. One fifth of the states also had laws 
regarding patients with cardiac arrhythmia.2 Car
diovascular diseases are the second leading cause of 
driver limitation issues referred to the departments 
of motor vehicles of the 37 states reported by 
Drickamer and Marottoli, exceeded only by sei-
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zures.2 In addition, most jurisdictions already have 
strict guidelines for addressing driving privileges 
for persons who have seizure disorders. 

Increasing regulatory attention at the state level 
is understandable, because deaths caused by coro
nary ischemic heart disease are among the most 
common natural causes of death. In addition, sud
den driver incapacitation could cause a collision, 
injuring passengers and innocent bystanders as well 
as the driver. In two studies on death while driving, 
coronary disease was responsible for 44% to 88% 
of driver deaths from natural causes. These fatali
ties do not include those resulting from trauma or 
alcohol.3

•
4 \Vhen all automobile-related deaths are 

considered, not just the known sudden natural 
deaths at the wheel, data reported by Halinen and 
]aussis show that a probable cardiac arrest was the 
cause of about 2% of all drivers' deaths. Thus, it is 
clearly important to recognize and avoid cardiac 
disease as a cause of sudden death while driving. 

Medical History and Physical Examination 
Among the most important benchmarks influenc
ing a decision about continuation of driving is a 
patient complaint suggesting cerebral ischemia. 
Federal laws generally disqualify persons with car
diovascular disease for a commercial motor vehicle 
license if they have symptoms of syncope, dyspnea, 
collapse, or congestive heart failure. 1 The medical 
history can also give clues about the risk for sudden 
death, such as symptoms consistent with untreated 
severe disease of the left main coronary artery (un
stable, crescendo, or incapacitating angina) or sus
tained ventricular tachycardia on a Holter monitor. 
It is also helpful to know whether these cardiac 
symptoms are chronic, acute, or paroxysmal. For 
example, an isolated case of syncope from a vaso
vagal attack is not a contraindication to driving, but 
recurrent altered states of consciousness caused by 
chronic orthostatic hypotension should be investi
gated, as they might be sufficiently disabling to 
contraindicate driving. The physician who has 
thorough knowledge of each patient's medications 
will be aware of the possibility of adverse systemic 
or cardiac effects. (3-Blockers, in particular, can 
cause weakness and orthostatic hypotension, com
promising safe driving. 

Findings from a physical examination are less 
helpful, although the examination can detect pro
found skeletal muscle weakness associated with a 
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low cardiac output in severe cases of chronic con
gestive heart failure. An S3 gallop or pulsus alter
nans also suggests seriously impaired ventricular 
performance. Cardiac murmurs generally do not 
contraindicate driving, with the exception of those 
associated with valvular and hypertrophic subval
vular stenosis; both have a propensity to syncope 
and sudden death. Cyanosis suggests reduced oxy
gen delivery to the peripheral circulation and im
pending cerebral ischemia. An irregular or rapid 
pulse might indicate a serious cardiac arrhythmia. 
Confusion or delirium, which can be detected 
readily during the physical examination, is an ob
vious contraindication to safe driving. Guidelines as 
they relate to cardiac symptoms and signs are dis
played in Table 1.6- 8 

Laboratory Studies 
Cardiac patients can be evaluated by laboratory 
studies. These investigations can include a func
tional assessment by exercise testing, measurement 
of left ventricular ejection fraction and valvular 
function by echocardiography, and detection and 
assessment of severity of cardiac arrhythmia using a 
Holter monitor. Kavanagh et al9 reported that en
gaging in driving can cause physiologic cardiovas
cular changes. They detected an increase in peak 
heart rate to 101 beats per minute. Such changes 
can be assessed by having the patient wear a Holter 
monitor during the driving task. For patients who 
are known to have coronary artery disease, coro
nary angiography, a stress-radionuclide myocardial 
perfusion scan, or stress-echocardiography can be 
helpful. Negative findings with one or more of 
these tests are sufficient to recommend continua
tion of driving. 

Physical working capacity during exercise test
ing is measured using the metabolic equivalent 
(MET), which is a valuable index of functional 
capacity of the patient.6 METs can be used to . 
assign patients to certain levels of physical working 
capacity: class I (7 or more METs), class II (5 to 7 
METs), class III (2 to 4 METs) and class IV (less 
than 2 METs).6 This classification generally corre
sponds to the functional classification of the New 
York Heart Association. This latter classification 
can be readily determined in the clinic by a careful 
medical history. The patients with a class I to III 
status need additional evaluation to judge driving 
safety.6 Those with a class IV functional status with 
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Table 1. Guidelines for Automobile Driving by Patients with Cardiac Symptoms and Signs. 

Private Vehicle Driving Commercial Vehicle Driving 
Condition USA England Canada USA England Canada 

Syncope, dyspnea, collapse, or uncompensated 2 2 2 2 2 2 
heart failure* 

Confusion, delirium, cyanosis from severe 4 4 2 4 4 2 
congestive heart failure 

Functional, class I 4 4 1 4 4 1 

Functional, class II and III 4 4 2 4 4 3 

Functional, class IV 4 4 3 4 4 3 

From the Canadian Cardiovascular Society,6 Rame (England),7 and Doege & Engelberg (USA).8 
1 = OK to drive without restriction. 
2 = Waiting period necessary to observe, investigate, or treat. 
3 = Disqualified. 
4 = Not addressed. 
*Guidelines from the United States and England provide information only on patients with loss of consciousness. They do not 
describe steps to take for patients with other conditions listed in this table. 

METs less than 2 are so severely impaired that they 
are considered unable to drive any type of motor 
vehicle.6 

In addition to appraisal by exercise testing de
scribed above, echocardiographic measurement of 
left ventricular ejection fraction is also widely avail
able. A measurement of less than 35%, along with 
appropriate symptoms, can indicate an incapacity 
to drive a commercial motor vehicle. Despite these 
laboratory guidelines, however, there are no scien
tific data correlating a patient's laboratory results 
with a future risk of a traffic fatality. One must 
therefore rely chiefly on available expert opinions 
from several organizations in the form of guidelines 
and recommendations. 

Guidelines for Medical Evaluation 
Guidelines for the medical evaluation of driving 
capability come from a number of sources. As long 
ago as 1976 the Medical Commission on Accident 
Prevention in Great Britain published a review of 
the medical aspects of fitness to drive.7 Ten years 
later the American Medical Association also pub
lished a booklet entided Medical Conditions Affecting 
Drivers.s Neither of these important documents has 
been updated. A 1991 release by the Canadian 
Medical Association also reviews medical aspects of 
driving. 10 It can be downloaded from the Internet 
at http;llwww.cma.calcpgsldrivexamlindex.htm. 
Each of these reviews addresses the medical evalu
ation of cardiac patients as well as the evaluation of 
patients with other medical conditions. More spe-

cifically, articles published in 1992 and 1996 from 
the Canadian Cardiovascular Society,6.11 address 
the medical evaluation of the cardiac patients only 
and include the recommendations of its consensus 
conferences. These two articles provide particularly 
helpful recent information. 

All the above guidelines are generally similar 
and provide a conceptual framework for decision 
making. Nonetheless, they have not been rigor
ously tested in clinical practice. A recent report on 
the clinical practice of specialists suggests tilt-table 
testing to evaluate simple or vasovagal syncope, 
although some consider this test to be unneces
sary.12 In addition to the lack of supporting data on 
effectiveness of the guidelines, patients could have 
more than one cardiovascular disorder or other 
comorbid conditions that adversely impact driving 
ability. For some conditions, there is divergence of 
opinion between the guidelines from different 
countries. For instance, the guidelines from Can
ada suggest a waiting period of 3 months before 
driving commercial vehicles after myocardial in
farction.6 1n the US guidelines this waiting period 
is 12 months.s In England, patients who have had 
two myocardial infarctions are disqualified from 
driving a commercial vehicle.7 

The US guidelines are developed by the Amer
ican Medical Association and provide only broad 
suggestions for private vehicle driving, although 
they contain more detailed recommendations for 
commercial vehicle driving.s The Canadian guide
lines are available from the Canadian Medical As-
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Table 2. Guidelines for Automobile Driving by Patients with Hypertension. 

Private Vehicle Driving Commercial Vehicle Driving 
Condition USA England Canada USA England Canada 

History of controlled hypertension 

Mild hypertension (161-180 
mmHg systolic or 91-104 
mmHg diastolic) 

Moderate to severe hypertension 
(systolic> 180 mmHg or 
diastolic > 104 mmHg) 

Hypertension with vertigo, 
fainmess, loss of consciousness, 
lack of alertness, easy fatigue 

2 

4 

4 

4 

2 4 2 

2 2 4 2 

From the Canadian Cardiovascular Society,6 Kavanagh et al (England),1 and Department of Transportation I and Doege & Engelberg 
(USA).8 
Note: for private vehicle driving, the guidelines from all three countries recommend driving without restriction for patients with 
hypertension if they do not have symptoms caused by hypertension or medications. They do not restrict driving based on the level 
of blood pressure readings. The same is not the case for commercial vehicle driving, wherein certain restrictions apply depending on 
blood pressure readings. 
1 = OK to drive without restriction. 
2 = Waiting period necessary to observe, investigate, or treat. 
3 = Disqualified. 
4 = Not addressed. 

soclauon and from the Canadian Cardiovascular 
Society, and they are more detailed than the US 
guidelines. The guidelines for England are issued 
by the Medical Commission on Accident Preven
tion and provide detailed suggestions for both the 
private as well as commercial vehicle driving.' In 
the United States, many individual states have de
veloped their own guidelines, which can be ob
tained by contacting the medical board or the med
ical review section of that state's department of 
transportation. Despite these limitations, primary 
care physicians can use the above guidelines for 
counseling in difficult circumstances until more 
precise data become available. 

Guidelines for Common Conditions 
Most patients with cardiac conditions continue to 
enjoy safe driving. Certain conditions, however, 
require a careful evaluation and judgment. Below 
are presented the recommendations for some of 
these conditions. The prudent primary care physi
cian should consult these original guidelines in 
greater detail, particularly when faced with a pa
tient for whom the clinical judgment is difficult. 
Guidelines for common conditions that might be 
encountered in primary care settings have been 
compiled from guidelines from the United 
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States,I,8 England/ and Canada6,lO,l1 and are sum
marized in Tables 1 through 4. 

Hypertension 
Patients who have hypertension are usually asymp
tomatic and can generally continue to drive safely. 
For private vehicle driving, there is a uniform opin
ion that no restrictions are necessary as long as 
these patients remain symptom-free (Table 2). The 
requirements for commercial vehicle driving are 
somewhat more stringent, as shown in Table 2, and 
a waiting period is often recommended based on 
the blood pressure readings. 

Syncope 
In a study by MacMahon et aI, only 40% of patients 
reporting syncope were able to drive.13 According 
to the Driver Vehicle Licensing Authority of the 
United Kingdom, a patient with a syncopal episode 
of an unknown cause should stop driving for at least 
12 months.' For a simple syncopal attack (physio
logic or vasovagal), driving need not cease if there 
is no underlying cardiac disease.7 If syncope can be 
fully controlled by treatment, the patient may drive 
a private vehicle. lo Tilt-table testing is considered 
unnecessary and impractical in evaluation for fit
ness to drive.6 All the guidelines described above 
suggest a period of observation for patients with 
syncope before driving can be resumed (fable 1). 
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Table 3. Guidelines for Automobile Driving by Patients with Coronary Artery Disease. 

Private Vehicle Driving Commercial Vehicle Driving 
Condition USA England Canada USA England Canada 

Asymptomatic coronary artery disease 
(eg, old myocardial infarction, 
abnormal stress test) 

Coronary artery disease with negative 
findings on coronary angiography, 
stress radionuclide perfusion, or 
stress echocardiography 

Untreated severe disease of left main 
coronary artery 

Coronary artery angioplasty* 

Coronary artery bypass surgeryt 

Myocardial infarction or unstable 
angina* 

4 

2 

2 

2 

4 

4 

4 

4 
4 

2 

2 

2 
2 
2 

4 

4 

4 

2 
2 
2 

4 

4 

2 

2 
2 
4 

2 

2 
2 
2 

From the Canadian Cardiovascular Society,6 Raffle (England),7 and Doege & Engelberg (USA).8 
1 = OK to drive without restriction. 
2 = Waiting period necessary to observe, investigate, or treat. 
3 = Disqualified. 
4 = Not addressed. 
*Canadian guidelines suggest waiting 48 hours before driving private or commercial vehicles. US guidelines suggest waiting 4-6 
months before driving commercial vehicles. The UK guidelines suggest waiting 1 year before driving commercial vehicles. 
tCanadian guidelines suggest waiting 1 month before driving private and commercial vehicles. US and UK guidelines suggest waiting 
1 year before driving commercial vehicles. 
*Canadian guidelines suggest waiting 1 month before driving private vehicles and 3 months before driving commercial vehicles. US 
guidelines suggest waiting 12 months before driving commercial vehicles. UK guidelines suggest waiting 2 months for driving private 
vehicles and disqualify drivers who have had 2 or more myocardial infarctions from driving commercial vehicles. 

Coronary Artery Disease 
Because of the likely possibility of ischemia pro
voked by emotion, driver rage, or the exertion or 
fatigue of driving; patients with easily provoked 
angina should stop driving until these symptoms 
are controlled.7 Patients who have stable angina 
can continue driving if they have periodic medical 
evaluations. Patients with asymptomatic coronary 
artery disease or those whose angiography, stress 
radionuclide perfusion, or stress echocardiographic 
studies are negative can continue to drive without 
restrictions based on the available guidelines (Table 
3). It should be noted that the guidelines in En
gland disqualify patients who have had two myo
cardial infarctions from driving a commercial vehi
cle. A waiting period is generally suggested by the 
guidelines for patients with untreated severe dis
ease of the left main coronary artery, although the 
definition of what constitutes severe disease varies 
somewhat between the guidelines (fable 3). The 
waiting period varies among different guidelines 
for patients who have undergone invasive proce
dures for coronary artery disease and for patients 
with unstable angina or myocardial infarction 
(Table 3). 

Cardiac Arrhythmia 
The important consideration for patients with 
atrial fibrillation, flutter, or reentrant supraventric
ular tachycardia is whether they have symptoms 
caused by cerebral hypoperfusion. The incidence of 
syncope ranges from 33% to 39% for patients with 
atrioventricular nodal reentrant tachycardia, but it 
is much lower for patients with atrial flutter or 
atrial fibrillation. 14 \\'hether the patient reports 
episodes of syncope or near-syncope is also of crit
ical importance when evaluating a patient who has 
a atrioventricular or intraventricular conduction 
block. 

Clearly, patients who are known to have cardiac 
arrhythmia but are asymptomatic may continue to 
drive safely, even with known cardiac disease. Most 
patients with neurally mediated vasovagal or ca
rotid sinus syncope associated with bradyarrhyth
mia have enough warning before an episode to stop 
their vehicle.14 Patients with implantable defibril
lators usually merit evaluation and clearance by an 
electrophysiologist. The guidelines for other car
diac arrhythmias and cardiac conduction defects are 
presented in Table 4. As described in Table 4, 
different guidelines consistently recommend unre-
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Table 4. Guidelines for Automobile Driving by Patients with Cardiac Arrhythmias. 

Private Vehicle Driving Commercial Vehicle Driving 
Condition 

Occasional premature ventricular 
or atrial contractions 

Chronic atrial fibrillation or flutter 
without symptoms of underlying 
heart disease 

Sustained supraventricular 
tachycardia * 

Sustained ventricular tachycardia t 

First-degree atrioventricular block 

Mobitz type II second-degree 
atrioventricular block, 
trifascicular block, or a third
degree atrioventricular block* 

Cardiac pacemakers 

USA England 

4 

4 4 

4 4 

4 4 

4 4 

4 2 

2 2 

Canada USA England Canada 

4 4 

2 4 4 2 

2 4 4 2 

1 4 4 

2 4 4 3 

2 4 3 2 

From the Canadian Cardiovascular Society,6 Raffle (England),' and Doege & Engelberg (USA).8 
1 = OK to drive without restriction. 
2 = Waiting period necessary to observe, investigate, or treat. 
3 = Disqualified. 
4 = Not addressed. 
*Canadian guidelines suggest waiting 3-12 months before driving private vehicles, and a waiting period is necessary for successful 
treatment with a cardioverter-defibrillator. tCanadian guidelines suggest waiting period for successful treatment with cardioverter
defibrillator before driving private or commercial vehicles. 
*Canadian guidelines suggest waiting period for successful treannent with a pacemaker before driving private vehicles. 
§Canadian guidelines suggest waiting 1 week before driving private vehicles and 3 months before driving commercial vehicles. UK 
guidelines suggest waiting 1 month before driving private vehicles. 

stricted driving for patients with occasional prema
ture ventricular or atrial contractions. Patients with 
a cardiac pacemaker are disqualified from driving 
commercial vehicles by the guidelines from En
gland, although the guidelines from the United 
States and Canada would allow driving if satisfac
tory functioning of the pacemaker can be estab
lished. 

Peripheral Vascular Diseases 
Intermittent claudication by itself is not a contra
indication to driving. A large aortic aneurysm (>5 
cm) or one containing a thrombus should probably 
be repaired before patients can drive safely. to The 
finding of a small aortic aneurysm, however, does 
not require revocation of driving privileges.7 Deep 
vein thrombosis can cause embolism with pulmo
nary infarction, and these patients are advised to 
cease driving until the condition is successfully 
treated.' 0 Patients with leg edema or varicose veins 
may continue to drive unless there is mechanical 
interference with foot pedal control. 10 

Conclusion 
Primary care physicians will encounter increasingly 
frequent questions from their patients with cardio-
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vascular conditions regarding their ability to drive 
safely. We offer recommendations for driving priv
ilege based upon guidelines from several sources. 
Primary care physicians can use these guidelines in 
several ways: to provide reassurance regarding con
tinued safe driving, to require a waiting period of 
observation before the resumption of driving, to 
counsel a complete cessation of driving, or to rec
ommend further evaluation by a specialty consul
tant. 
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