American Thoracic Society

AEDICAL SECTION OF THE AMERICAN LUNG ASSOCIATION

Sleep Apnea, Sleepiness, and Driving Risk

THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY WAS ADOFTED BY THE ATS BOARD OF DIRECTORS,

JUNE 1994,

CONTENTS

Introduction
Methods
Sleep Apnea as a Medical Condition
Clinical Evaluation
Degrees of Subjective Sleepiness
Evaluation of Sleepiness
Other Cognitive Impairments Associated with Sleep Apnea
Driving Performance and Sleep Apnea
The Physician's Legal Obligations
Overview of Current Legal Process
Uncertainties Regarding Current Law
An lllustrative Statute: California
The Relation Between Reporting and Licensing
An Interactive Model of Responsibilities
Driver Responsibility
Physician Responsibility
Responsibility of the Licensing Agencies
Recommendations
Public Education on Health Effects of Sleep
The High-Risk Driver with Sleep Apnea
Medical Assessment of Risk
Challenges for Licensing Agencies
Addendum
Comments on Recent Federal Regulatory Developments
The Canadian Motor Vehicle Safety Code
U.S. Federal Highway Administration
U.S. Federal Aviation Administration

Among patients with sleep apnea, risk for impaired driving is
highest among those with both severe excessive daytime sleepi-
ness and historic evidence of an unintended motor vehicle crash
or, by history, an equivalent level of concern. The level of apneic
activity by itself is not a factor that increases risk. The high-risk
individual can be recognized by pulmonary physicians who, in
turn, are in a position to inform and notify the patient of increased
driving risk and to explore immediate measures to reduce risk.
Effective therapy needs to be instituted promptly, and the effec-
tiveness of therapy and compliance with therapy should be moni-
tored on a routine basis. Historic information on sleepiness and
driving impairment are at present the best information for medi-
cal follow-up. Among this group of high-risk patients, what is best
for the patient’s effective treatment is also best for society. In the
opinion of the Committee, there is as yet no compelling evidence
to restrict the driving privileges in apnea patients where there has
not been a motor vehicle crash or an equivalent level of concern
for increased driving risk. However, it is very appropriate for the
physician to warn of potential dangers of driving while sleepy and
nform the patient of this potential personal and social risk.

Whether and under what circumstances patients with sleep

apnea should be reported to the licensing authority will depend
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on the laws of the state in which the physician practices. In those
jurisdictions in which conditions such as excessive daytime sleep-
iness caused by sleep apnea may be construed as reportable
events, we recommend reporting 1o licensing bureaus if; (a) the
patient has excessive daytime sleepiness and sleep apnea and
a history of a motor vehicle accident or equivalent level of clinical
concern; and (b) one of the following circumstances exists: (i) the
patient's condition is untreatable or is not amenable to expedi-
tious treatment (within two months of diagnosis); or (i) the patient
is not willing to accept treatment or is unwilling to restrict driving
until effective treatment has been instituted.

Because of the imprecision of current markers of cognitive or
biologic performance to prospectively identify patients at foresee-
able driving risk, there can be no recormmendations at this time
for objective testing in patients diagnosed with or treated for sleep
apnea or even for those patients presenting with either moderate
or mild sleepiness.

Licensing agencies are challenged to develop guidelines and
mechanisms to assist in the recognition and treatment of exces-
sive sleepiness, of which untreated sleep apnea is but one cause.
The public should be advised of the dangers of driving while sleepy
or extremely fatigued and educational materials developed ap-
propriate for all operators of motor vehicles.

Finally, pulmonary specialists along with other medical experts
familiar with sleep apnea should help formulate public policy and
support reasonable regulations and behavior that will identify and
treat sleepy drivers.

INTRODUCTION

Automobile crashes are the third leading cause of death and in-
jury in the United States with 40 to 50,000 people killed in approx-
imately two million accidents per year (1). The number of crashes
and severity of injury by distance driven are highest in young
drivers (15 to 25 yr) and in those over the age of 65 yr (2, 3). The
two most recognized factors are speeding and alcohol (4); how-
ever, inattentiveness, fatigue, and sleepiness are primary or con-
tributing factors (5, 6, 7). Sleepiness, in particular, has been
documented to occur as a consequence of human conditions, as
well as of a variety of medical disorders (5, 8, 9). Sleepiness is
linked to insufficient sleep, often resulting from shift work (10) or
poor sleep hygiene (5); however, the most common medical dis-
order causing excessive daytime sleepiness appears to be sleep
apnea (11, 8).

In 1992, the American Thoracic Society and its Assembly on
Respiratory Neurobiology and Sleep formed an ad hoc Commit-
tee on Behavioral Morbidity and Sleep Apnea to review the poten-
tial impact of sleep apnea on driving impairment. This report
reviews the evidence relating to sleep apnea as a potential risk
factor for motor vehicle crashes and provides recommendations
for the roles of physicians, licensing agencies, and drivers in iden-
tifying and reducing unintended injury or death. Although devel-
oped for the American Thoracic Society and its members, this
report was recognized to have a potential audience that includes



1464

the wider medical community, legislators, directors of licensing
bureaus, and members of the legal profession.

METHODS

The Committee was formed to represent relatively broad interests
in clinical management of sleep apnea, in driving risk, in behavioral
sciences, and in medical liability. Liaison was sought from socie-
ties with an interest in sleep disorders and sleep research. Each
Committee member was instructed to compile reference mate-
rial germane to the assessment of driving risk in sleep apnea.
In addition, a literature review was conducted, based primarily
on MEDLINE (1966-1993), medical library catalog searches, and
manual reviews of the bibliographic and abstract sections for the
annual meetings of the American Thoracic Society, the Associa-
tion of Professional Sleep Societies, and other professional soci-
eties, and of reference lists of selected papers and chapters. Key
words included for literature search included driving risk, sleep
apnea, motor vehicle/automobile accidents, legal issues, and phy-
sician liability. Concerning the medical literature, although ab-
stracts and medical correspondence on the subject relevant to
the assigned topic were found, it was decided to limit this review
almost exclusively to peer-reviewed articles, reviews, and editorials,
in which primary data, conclusions, and/or positions are available
in greatest detail.

The general problem of medical assessment of driving risk was
also addressed by searches of standard databases. Substantial
material and opinion are available in regard to driving risk in indi-
viduals with illnesses other than sleep apnea. This literature, on
such conditions as aging, psychiatric iliness, epilepsy, cardiovas-
cular disease, diabetes, etc., is referencad only to the degree that
it is applicable to this report.

The legal literature was examined, including compilation of
reported judicial decisions appearing in computerized databases
and relevant articles in the Index of Legal Periodicals. Pertinent
statutes and administrative regulations were also reviewed. Those
referenced were considered germane to the present discussion.

Two committee conferences worked on developing the scope,
framework, reviews, and recommendations, based upon this body
of literature. Comments were solicited from the Assembly on Re-
spiratory Neurobiology and Sleep at the 1982 and 1993 Annual
Meetings of the American Thoracic Society and from the Stan-
dards of Practice Committee of the American Sleep Disorders As-
sociation. Early on, the emphasis was on noncommercial drivers,
the largest group of individuals likely to be seen by pulmonary
specialists. In the United States, such vehicle operators are
licensed by state regulatory agencies. An Addendum to this docu-
ment describes and comments upon recent federal initiatives by
the United States government with respect to airline pilots and
interstate motor vehicle drivers and discussion of Canadian regula-
tory initiatives regarding sleep apnea.-In regard to commercial
licensing, such vehicle operators are often regulated by separate
medical examination requirements and rules. Such federal regu-
lations may need review in light of what we know of sleep apnea;
this report may help in that endeavor.

SLEEP APNEA AS A MEDICAL CONDITION

Apnea is defined as the cessation of airflow. in the adult, apnea
during sleep is usually the result of closure of the upper airway
at the level of the naso- and/or oropharynx. Closure is brief (10
to 20 s), but repetitive events, greater than 10 to 20/h of sleep,
especially when accompanied by sleepiness, are of greater clini-
cal concern than a lesser number (less than 5/h} of events unac-
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companied by symptoms. Resumption of breathing is usually ac-
companied by a brief arousal from sleep. Apneas during sleep
are commonly found in the general population (12); apneic activ-
ity > 15/h of sleep accompanied by some subjective report of sleep-
iness is estimated to occur in 2 to 4% of the American population
{13). The presence of heavy snoring, male sex, obesity, and age
over 40 are traits associated with increased odds for increased
apneic activity (13).

A subset of the population presents to physicians for clinical
evaluation most often on the basis of excessive daytime sleepi-
ness, loud snoring, and disrupted sleep (14). In this group, repeti-
tive apneas and arousals result in disrupted and fragmented sleep;
in some cases, moderate to severe nocturnal hypoxemia (oxygen
deprivation) occurs. This presentation is called sleep apnea syn-
drome (15, 16). Physiologic research suggests that fragmentation
of sleep, nocturnal hypoxemia, and suppression of stage 3 to 4
of sleep interact and affect the patient’s ability to stay alert and
awake and to effectively perform complex tasks, such as func-
tioning in a driving simulator (17-19). Patients frequently report
morning grogginess and headaches, and daytime fatigue. Other
major symptoms of this disorder include observed apneas and
restiessness during sleep. Sieep apnea syndrome may occur in
all ages and among both sexes; however, a group most often af-
fected is hypertensive, middle-aged, and older males who are
obese.

Other factors interact with apneas to increase their incidence
during sleep and/or to amplify daytime sleepiness (18-21). Seda-
tive drugs and alcohol increase apneic activity and reduce a pa-
tient's ability to arouse from sleep and/or end the apneic event;
chronic sleep deprivation, such as that of shift workers or those
unable to obtain sufficient sleep time, aggravates the condition;
and other medical disorders, particularly those of cardiopulmo-
nary origin with abnormalities in gas exchange, increase the
severity of apneas or their consequences during sleep. Hence,
clinical assessment of patients with sleepiness will require a full
medical history and physical examination (21, 22).

Clinical Evaluation

Often the presence of sleep apnea is suspected on the basis of
the risk factors and clinical history described above. The documen-
tation of sleep apneas and the quantification of sleep disruption
confirm the diagnosis. The most common diagnostic evaluation
for suspected apnea is nocturnal polysomnography, a test that
simultaneously monitors a number of physiologic signals includ-
ing EEG, respiration, EKG, and oxygenation (23). In selected pa-
tients when other diagnoses are entertained, or where the his-
tory is unclear, daytime electrophysiologic tests are used to
document and quantify daytime sleepiness or ability to remain
awake (15, 18, 24-26).

Treatment of sleep apnea is available and effective (14). Op-
tions include behavioral madification (sleep hygiene, weight loss,
alcohol abstinence, etc.) and surgical procedures on the nose and
upper airway (15). The most commonly prescribed treatment is
nasal continuous positive airway pressure (CPAP), delivered by
a device consisting of a small air blower attached via a flexible
tube to a snug-fitting nasal mask. Air pressure delivered via this
device serves as a “pneumatic” splint and keeps the airway open.
Sleep is no longer interrupted by closure of the upper airway. Al-
though symptomatic response, including a reduction in sleepi-
ness, can be immediate, data indicate that approximately 6 wk
of successful treatment are usually required for maximum improve-
ment (27). Although compliance with this therapy ranges from 75
to 85%, even those who “routinely” use CPAP may have it on dur-
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ing only a portion of the night or for only a fraction of nights (28,
29). The rate of return of behavioral morbidity when CPAP is dis-
continued has been reported in one study, which suggested that
one night off therapy can result in reappearance of pretreatment
levels of daytime sleepiness as objectively measured (30). The
functional consequences of this intermittent use or discontinua-
tion, particularly in regard to driving risk, are not known. Surgery
to the nose and pharynx and behavioral modifications are less
well studied (15), and, likewise, are not uniformly successful.

For those patients whose pathologic sleepiness is not corrected
by treatment, further evaluations for additional sleep disorders,
lifestyle changes, or therapy are indicated.

Degrees of Subjective Sleepiness

Of immediate relevance to driving risk with sleep apnea is the
assessment of reduced daytime alertness and sleepiness. Sleep-
iness is a common experience related to lack of sleep and time
of day (18, 5). Excessive daytime sleepiness, the term used to re-
fer to dysfunctional or distressing sleepiness, can present in vary-
ing degrees. The severity of sleepiness as a symptom is defined
in the International Classification of Sleep Disorders (31), and can
be summarized as follows:

Mild sleepiness describes infrequent sleep episodes present
during times of rest or when little attention is required. Situations
in which mild sleepiness can become evident include but are not
limited to lying down in a quiet room, watching television or read-
ing, or traveling as a passenger. Mild sleepiness may not be pres-
ent every day. The symptoms of mild sleepiness produce minor
impairment of social or occupational function. This degree of sleep-
iness is often found in otherwise healthy population and can be
related to restricted sleep time, shift work, time zone change, or
other activities which impede time for needed sieep, i.e., enough
sleep to sufficiently inhibit daytime sleepiness.

Moderate sleepiness describes sleep episodes that occur on
a regular basis during activities requiring some degree of atten-
tion. Examples of such situations include attending concerts, mo-
vies, the theater, or similar group meetings; operating machinery
or motor vehicles; and watching children. Often the individual alters
hisfher behavior or takes other steps (increased caffeine intake,
afternoon naps, self-imposed driving restriction, avoidance of the-

ater events, etc.) to limit the impact of such sleepiness on social

or occupational function. Both activities of daily living, such as
shift work, and medical conditions or their therapy can contrib-
ute to produce moderate degrees of sleepiness.

Severe sleepiness describes sleep episodes that are present
daily and during activities that require sustained attention. Exam-
ples of such situations include eating, direct personal conversa-
tion, walking, and physical activities, as well as operating motor
vehicles. Severe sleepiness produces a marked impairment of
social or occupational function. Often, the subject and hisfher fam-
ily are aware of such “sleep attacks;” yet, not infrequently, the sub-
ject does not or cannot recognize impending sleep. Hence, ex-
cessive sleepiness significantly and consistently impairs behavior
or produce social dysfunction. Such individuals are regarded as
having pathologic sleepiness. ;

The tendency toward sleepiness is affected by age, circadian
factors, medications and drugs, and sleep hygiene, including in-
sufficient nocturnal sleep (19, 32). Alcohol and some medications
can exacerbate the tendency toward sleepiness, particularly in
the elderly or in the presence of insufficient sleep. The Interna-
tional Classification of Sieep Disorders (31) lists 33 medical and
psychiatric disorders that produce excessive sleepiness. Of those,
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sleep apnea syndrome and narcolepsy are the two most common
medical causes of moderate and severe sleepiness.

Evaluation of Sleepiness

Sleepiness may need to be quantified because subjective reports
of sleepiness are imprecise compared with observer reports or
tests of sleepiness (18, 33). Typically, the severity of sleepiness
is unappreciated by the patient; reports by patients and their
spouses regarding the former falling asleep when reading or
watching television have a 72% agreement owing to an underes-
timation by the patient of the presence of sleepiness (33). Qur
social attitude towards sleepiness underestimates its impact on
behavior and risk (8! and, as such, would lessen individual and
family awareness.

Sleepiness may be denied by a patient because of lack of
awareness of risk, embarrassment, or concern regarding puni-
tive actions, such as loss of occupation (34). Occasionally, symp-
toms of fatigue and tiredness may be misconstrued by the medi-
cal profession as being due to excessive sleepiness, particularly
in patients suffering from psychiatric disorders such as depres-
sion. Finally, excessive sleepiness may be falsely reported in an
effort to obtain restricted stimulant medications.

Body language indicators such as yawning, reduced activity,
ptosis, lapses in attention, and head-dropping may be seen in
patients who are sleepy, but these signs are variably present and
influenced by motivation and activity (34). Subjective rating scales,
such as the Epworth Sleepiness Scale (35), have been developed.
These questionnaires have demonstrated internal validity in small
numbers of subjects enrolled in clinical research programs (18).
Also, their usefulness is limited, due to individual differences in
descriptions of subjective sleepiness. For instance, subjects have
been observed falling asleep while rating themselves fully alert (34).

The Multiple Sleep Latency Test is an electrophysiologic test
for detecting and measuring the functional consequences of sleep-
iness, namely falling asleep in the daytime or across the time span
of customary wakefulness (26). Detailed standard guidelines for
the performance of the Multiple Sleep Latency Test are available
(24, 286). For correct interpretation, the Multiple Sleep Latency Test
must be performed under appropriate conditions and requires ac-
curate technique. A related test, the Maintenance of Wakefulness
Test, is currently being examined for its clinical usefulness. This
test measures the patient’s ability to remain awake (25, 36, 37).
Other proposed but unvalidated tests for measuring reduced alert-
ness andfor sleepiness include pupillometry, evoked potential
studies, performance tests such as the Wilkinson Vigilance Test,
continuous ambulatory electroencephalographic monitoring tech-
nigues, actigraphy, and computer performance testing (18).

The Multiple Sleep Latency Test is more attractive than other
measures because it is currently the only electrophysiologic test -
that has been validated to be correlated with different degrees
of sleepiness (24, 28). In addition, it measures functional conse-
quences of sleep disruption at 2-h intervals across the waking por-
tion of the day. However, the Multiple Sleep Latency Test does
not simulate the environment for operating a motor vehicle and
thus has uncertain predictability for driving risk or morbidity from
sleepiness. The only study to investigate sleep latency (measured
by the Multiple Sleep Latency Test) and automobile crashes in
patients with sleep disorders showed no relationship between
sleep latency and reported accidents (38). Other measures of
wakefulness and/or alertness would be more attractive if and when
they are validated and examined by outcome assessment.

In summary, despite the attractions of objective tests and ques-
tionnaires, no current studies have directly linked test outcome
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with foreseeable driving risk in the general population. Further
research in this area is necessary.

) Other Cognitive Impairments Associated with Sleep Apnea

There is emerging a literature on cognitive impairment associated
with sleep apnea (18). These studies are not yet immediately rele-
vant to clinical practice, but are important in understanding poten-
tial driving risk. Studies have addressed areas of general intellec-
tual ability, memory, attention and concentration, complex problem
solving, visual and psychomotor performance. Generally, the per-
formance of patients with large numbers of apneas is compared
with established norms for a given test derived from the perfor-
mance of age-matched, healthy subjects with lower indices (AHI
< 5). Neuropsychologic measures of overall performance are found
to be moderately impaired in approximately half of all subjects
with more than 30 events/h of sleep (39). Cognitive abilities in-
versely correlated with respiratory measures (lowest oxygen satu-
ration and total apnea time) include perceptual organizational abil-
ity and bilateral motor speed (40). Studies show that some, but
not all, patients can have markedly delayed reaction times, ver-
bal and nonverbal memory, and difficulty maintaining vigilance
and concentration (41-43). There is also evidence in the non-
demented elderly population that increasing numbers of abnor-
mal respiratory events during sleep are correlated with poor per-
formance in cognitive function after correction for effects of
education, age, depression, self-rated sleepiness, or fatigue (44).
Abnormalities in neuropsychologic performance in heavy snor-
ing with minimal respiratory disturbances during sleep, 1 to 10
events/h, have been reported in a small number of patients (45-47).
However, in all these reports, small numbers of subjects were stud-
ied and the effects of comorbidity and socioeconomic status were
not controlled. At the present time, a role for identification of the
cognitive deficits in clinical practice has not been established.

Driving Performance and Sleep Apnea

Recent reviews of automobile accident rates among patients with
sleep apnea syndrome concluded that such patients have higher
automobile accident rates than other drivers (7, 17, 43, 48, 49, 50,
51, 52, 53). In attempts to define mechanisms, one recent study
showed that the patients with more accidents were those with se-
vere sleep apnea and who performed poorly on a driving simula-
tor (54). In separate experiments, Findley (55) and Haraldsson (56)
compared apneic patients, snorers, and normal subjects and found
that patients did worse on driving simulator tests compared with
normal subjects. However, the number of reports in this area is
limited and involves relatively small numbers of patients. Further-
more, the generalizability of these findings may be limited by the
fact that patients are selected from clinic populations rather than
from the general population. Hence, a potential bias will be to-
ward the more symptomatic or affected individual with concomi-
tant medical iliness (57). A recent review suggested that a rela-
tionship existed between impaired vigilance and performance on
a driving simulator in elderly subjects with sleep apnea compared
with a comparable group without apnea (44). Although one could
propose a causal linkage to apnea, an alternative explanation is
that driving risk is related to poor performance on a driving simu-
lator rather than to sleep apnea per se. Furthermore, although
reductions in sleep apnea may produce dramatic improvement
in the Multiple Sleep Latency Test (17) and in driving simulator
performance (55), the relationship of these studies to driving per-
formance is unknown. No study has prospectively addressed the
stratification of sleepiness or driving simulator performance by
age, comorbidity, and apneic activity, allowing for better defini-
tion of the issue for the driving public and for public agencies.
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Although sleep apnea may be associated with impaired driv-
ing performance, most patients with sleep apnea can drive safely.
In one study, more than two-thirds of patients with sleep apnea
had no reported crashes during a 5-yr period (50). Research has
also shown that some patients with apnea can maintain wakeful-
ness under motivating conditions (36, 37). Finally, patients cr their
families may take steps to limit driving exposure or risk, a behavior
known to occur with the elderly driver (21, 58).

In sum, knowledge regarding the relation between sleep ap-
nea and driving performance is currently inadequate. The condi-
tion is undoubtedly a risk factor, but is not invariably linked with
impaired driving. A subset of patients with sleep apnea appear
to present an elevated risk, so efforts to reduce excessive driving
risk should most sensibly be directed at selected patients with
excessive daytime sleepiness, rather than categorically applied
to anyone with apnea or with a certain number of sleep apneic
events. Using sleep apnea or its associated traits (snoring, gen-
der, obesity, and/or age) as reportable conditions would be im-
practical. In this regard, 9% of women and 24% of men in the
middle-aged population have > 5 abnormal breathing events/h
of sleep and some degree of sleepiness (13), so statutes or codes
based solely on apneic activity would be over-inclusive and prob-
ably unpopular.

THE PHYSICIAN'S LEGAL OBLIGATIONS
Overview of Current Legal Process

Under general principles of malpractice liability, physicians are
obligated to adhere to the prevailing standard of care (59). In re-
gard to the recognition and treatment of sleep apnea, the report
from the congressionally mandated National Commission for
Sleep Disorders Research concluded that health care practitioners
were generally unaware of the hazards that sleepiness and sleep
apnea posed to the health and safety of the country (8). Hence,
in the opinion of this Committee, it is unreasonable at the present
time to hold general or primary care practitioners to a routine stan-
dard for recognition of sleep apnea and its consequences. Also,
current therapy for severe sleepiness is not in the domain of the
generalist or primary care practitioner. On the other hand,
specialists who have, or hold themselves to have, medical train-
ing and skills in the recognition and management of sleep apnea
are held to a higher standard because clinical management of
this condition has been in their domain for at least the past 10
years. Pulmonary specialists, in particular, are expected to be
aware of the presentations and complications of excessive sleep-
iness, of which sleep apnea is a common cause.

In general, any physician owes a duty to the patient to take
steps to reduce the foreseeable risk that the patient will harm him
or herself, including the task of operating a motor vehicle (2, 4,
60). These steps would ordinarily include describing the risks of
a medical impairment and warning the patient to take appropri-
ate precautions (7, 61). Similar obligations arise if the physician
prescribes medications that could impair driving performance (62,
63). If a patient’s disorder also poses a danger to other people,
the physician has a duty to these potential victims to take appro-
priate precautions to reduce the risks of harm to them. This duty
has long been established in connection with infectious diseases
(64) and has been extended to recent years to cases involving
psychiatric patients who present a foreseeable risk of violence
to others (61, 62, 65, 66). Liability to third parties has also clearly
been established in connection with potential impairments in driv-
ing performance, such as those associated with the side effects
of medication (67). Thus, a physician who fails to adhere to the
prevailing standard of care in managing a patient with severe sleep-
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iness is liable to any person injured as a result of the patient’s
impaired driving. To what degree the doctor is obligated to moni-
tor the patient's compliance with the prescribed warnings is less
clear, especially in light of the legally acknowledged responsibil-
ity of the patient to adhere to the doctor’s instructions (7, 68).

These background duties under tort law are supplemented in
all states by a statutory obligation to report the names of certain
classes of patients to the state. In some jurisdictions, physicians
report patients directly to the agency responsible for licensing
drivers; and in others, physicians report to the state or local health
officer, who will forward the information. These statutes vary widely
(61, 69) as will be discussed below, but two general points should
be noted here. First, if a physician is obligated to file a report un-
der the statute or under any implementing Department of Motor
Vehicles' regulations, a failure to do so will establish a per se ba-
sis for tort liability—to the patient or to a third party whois injured—
if the patient does have a crash. Second, even if the statutory
reporting obligation does not specifically cover sleep apnea, the
physician is still potentially liable in a tort suit. That is, a reporting
statute does not displace or preempt tort liability.

State statutes regulating noncommercial licensing vary widely
in detail and scope; in addition, statutes change over time. A phy-
sician should consult the statute and Department of Motor Vehi-
cles' regulations in his or her own state. Overall, current state laws
are of two general types: permissive or mandatory. Under a per-
missive reporting statute, reporting is permitted, but not required,
in the physician's discretion. Such a statute has the legal purpose
and effect of authorizing what otherwise would be a breach of
confidentiality and is usually coupled with immunity for the physi-
cian who chooses to report. States taking this approach include
Rhode Island and Florida.

Under a mandatory reporting statute, the physician is obligated
to report patients under specific conditions. Mandatory statutes
take two general forms. Some may take a categorical approach,
under which the physician is obligated to report patients who have
specified medical conditions such as epilepsy. In these states,
the reporting obligation is based on diagnosis alone. Reportable
conditions may appear either in the statute or, more likely, in regu-
lations adopted by the Department of Motor Vehicles, often on
the basis of suggestions by a medical advisory group. This list
should be available upon request. Other states take a functional
approach, requiring a physician to report patients with certain med-
ical conditions if, and only if, he or she believes that a condition
impairs the patient’s driving ability. In effect, the decision to re-
port in these states must bg predicated on a functional risk as-
sessment rather than on diagnosis alone. The level of risk or im-
pairment which triggers the reporting obligation can be defined
with a low threshold, i.e., whenever the physician believes that
the patient’s ability to drive could be impaired, or a higher one,
i.e., whenever the physician believes that there is substantial evi-
dence that the patient will injure himself or someone else.

Differences between states in regard to statutes reflect locally
shared intuitions regarding the competing interests of drivers and
the public. In some regions of the country, the “privilege” of driv-
ing is regarded as a personal necessity for activities of daily liv-
ing andfor employment. In these regions, principles of fairness
and/or political necessity might lead one state more than another
to require a more clear and well-documented impairment of driv-
.ng ability before denying or revoking a license to drive a personal
motor vehicle. State statutes establish more restrictive criteria for
commercial or occupational licenses (such as bus drivers) than
for personal licenses, based upon the premise that a crash of a
commercial vehicle is more destructive to life and property than
a crash involving only passenger cars. When the person is seek-
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ing a commercial license, a lower threshold of risk may be used
because the frequency of driving or presence of passengers would
increase the chance of unintentional injury; in this case, the indi-
vidual's necessity to drive would be given reduced weight in re-
gard to public and private interests (70). Current Federal Aviation
Administration and Federal Highway Administration regulations,
described in the ADDENDUM, regarding licensing of interstate
truckers and pilots, reflect the risk-averse stance of occupational
licensing. Fatigue-induced accidents are beginning to be recog-
nized as a factor in occupational safety and preventive medicine
(8, 10, 32, 34,70, 71). Thus, besides evidence-based medical opin-
ion, societal values, political trends, and local regulatory agen-
cies influence the establishment and modification of specific
statutes.

Uncertainties Regarding Current Law

Our investigation has indicated that physicians are confused and
uncertain about their reporting obligations in relation to patients
with sleep apnea. What is the prevailing standard of care for rec-
ognition and treatment of sleep apnea? Do reporting statutes im-
pose the same obligations on primary care physicians and
specialists? In addition, physicians are increasingly doubtful that
driving licensing authorities have realistic policies which address
driving skills rather than diagnostic labels.

Besides these general concerns, several specific questions
arise. First, is sleep apnea itself a reportable condition? Currently,
no state law or regulation appears to include sleep apnea as a
listed disorder, but some state laws refer to conditions that may
cause “unconsciousness”’ Does this include conditions, such as
sleep apnea, that result in unexpected sleep attacks?

Second, when the reporting obligation is not categorical and
requires a functional assessment, what is the physician expected
to do in order to make the necessary assessment? On the one
hand, physicians are not experts in assessing driving ability and
must reach their judgments on the basis of records and informa-
tion obtained in the course of a normal medical evaluation (21,
63). On the other hand, physicians are often expected to address
not only personal health but public health as well (69).

Third, how risk-averse should a physician be in determining
whether the patient’s driving ability is impaired? Assume, for ex-
ample, that a doctor is extremely risk-averse, and chooses to re-
port any patient who has sleep apnea, regardless of the severity
of the patient’s condition, the patient’s driving history, or his will-
ingness to comply with treatment. Does this doctor expose him
ar herself to liability to the patient for breaching confidentiality?
On the other hand, if the doctor adopts a very demanding cri-
terion—and reports only patients who have had actual mishaps
on the road due to falling asleep—is such a high threshold con-
sistent with the doctor's obligations under the reporting statute
or under tort law? What continuing obligation does the doctor have
once a report has been made to the state’s agency? Does the doc-
tor have a continuing obligation to monitor the patient’s condition,
or has this obligation passed to the state? None of these issues
has been directly addressed by statute or precedent in regard to
sleep apnea and sleepiness.

To add to uncertainties, each state (through the mandated state
agency or its advisory committee) has a responsibility to continu-
ally review its current law in order to clarify the nature and scope
of the physician's reporting obligation in relation to specific medi-
cal conditions. This process often is precipitated by public debate,
of which this report is one example. Hence, any state-by-state list-
ing of legal statutes this Committee compiled today would or could
be obsolete by the time of publication of this report. Also, such
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a listing does not serve to protect the physician if regulations or
statutes change.

An lllustrative Statute: California

For many years, section 410 of the State of California Health and
Safety Codes has required physicians to report patients with cer-
tain medical conditions characterized by “lapses of conscious-
ness” Thus, this statute imposes a mandatory reporting require-
ment for a condition that may be associated with sleep apnea.
In addition, the statute also includes a “permissive” provision which
authorizes a physician to report a patient to the public health offi-
cer, if the physician “reasonably and in good faith believes” that
doing so “will serve the public interest,” even if the patient's condi-
tion is not encompassed by the class of disorders subject to man-
datory reporting.

The mandatory provision is the one of interest here. Under ap-
plicable regulations issued in California, the physician must de-
termine “a) if the patient is 14 years or older, b} within the last three
years has the patient experienced lapses of consciousness or epi-
sodes of confusion and c) if there is a probability (not a possibil-
ity) that symptoms may reoccur in the future” The descriptive lan-
guage does not specifically identify sleep disorders, but it does
refer to “abrupt loss of consciousness or marked acute reduction
of alertness or responsiveness to external stimuli” and therefore
could be construed to apply to sleep attacks.

Any physician knowledgeable about the patient’s diagnosis or
condition is obligated to file the prescribed report (or a so-called
“Confidential Morbidity Report Card”) with the local health depart-
ment for eventual submission to the appropriate agency. Physi-
cians are to retain a copy of the card. The statute confers immu-
nity on physicians for reports that patients claim to be erroneous.
A patient need be reported only once; however, a physician who
concludes that a patient should be reported has the responsibil-
ity to verify that a report has previously been filed. No language
in the statute addresses physician responsibility for monitoring
previously reported patients when licenses have been restored.

No guidelines were subseguently developed to help physicians
comply with statutes or with driving restrictions imposed by the
Department of Motor Vehicles. In 1990, concerns about the over-
inclusiveness of the mandatory reporting provisions led the legis-
lature to amend the statute to enable the Department of Health
to narrow the conditions under which reporting is mandatory. In
effect, the legislature instructed the Department to move from a

categorical approach to a more functional approach, Unfortunately,

however, this change has only served to increase physicians’ un-
certainty. The relevant provision of the statute now provides:

The [Health] Department, in cooperation with the Department of Motor
Vehicles, shall define disorders characterized by lapses of consciousness
based upon existing clinical standards . . . and shall include Alzheimers
disease and those related disorders which are severe enough to be likely
to impair a person’s ability to operate a motor vehicle in the definition.
The [Health] Department, in cooperation with the Department of Motor
Vehicles, shall list those circumstances which shall not require reporting
because the patient is unable to ever operate a motor vehicle or is other-
wise unlikely to represent a danger which requires reporting. The Depart-
ment shall consult with professional medical organizations whose mem-
bers have specific expertise in the diagnosis and treatment of those
disorders in the development of the definition of what constitutes a disor-
der characterized by lapses of consciousness as well as definitions of
functional severity to guide reporting so that-diagnosed cases reported
pursuant to this section are only those where there is a reason to believe
that the patients’ conditions are likely to impair their ability to operate a
motor vehicle.

Although the Department was directed to issue these guide-
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lines by January 1, 1992, we have been advised that, as of this
date, neither guidelines nor mechanisms have been promulgated.
In this ambiguous regulatory setting, a consortium of California
specialists in sleep disorders convened a meeting of the South-
ern California Sleep Centers on April 16, 1992, to develop a con-
sensus statement regarding the medical/legal handling of patients
with very severe daytime excessive sleepiness. These guidelines
are still in the formulation stage.

The Relation Between Reporting and Licensing

One of the Committee’s chief aims in this report is to provide guid-
ance regarding the scope of the physician’s reporting obligation
for patients with sleep apnea. In the course of our deliberations,
it became clear that the physician's role in protecting public safety
must be seen in relation to the roles of the patient and the licens-
ing authority. Of particular importance is the allocation of respon-
sibility for risk assessment between physicians and the licensing
agency. This section sets forth the framework for the recommen-
dations made later in this report.

Under existing driver licensing reporting laws, the medical
profession serves a screening role on behalf of society by iden-
tifying individuals whose medical conditions could adversely af-
fect their driving. As with all screening responsibilities, the ques-
tion is what level of risk should trigger an intervention. How should
these laws be framed? Should physicians be expected to estab-
lish a low threshold for reporting, e.g., any condition that poses
any possible risk, or should the law prescribe a higher thresh-
old? One answer to this guestion depends on what policies the
licensing agencies will apply after cases have been identified (by
physicians or by applicants themselves).

In choosing its policies, the licensing agency (or the legisla-
ture) must address sometimes delicate balances. For example,
if the licensing agency were to adopt a per se rule denying driver
licenses to all persons with a specific condition, then a rule re-
quiring physicians to report all patients with the specified condi-
tion would be essential. However, such a categorical exclusion
would be grossly over-inclusive for sieep apnea (and for most other
conditions) because it would unfairly disadvantage many individ-
vals who have the medical condition but who experience no sig-
nificant impairment of driving ability (7, 58, 72, 73). Categorical
exclusions also would potentially violate Title Il of the Americans
with Disabilities Act which requires individualized, functional de-
cision making by state and local governments.

ldeally, the licensing agency would make its own functional
assessment of driving impairment among patients with, or sus-
pected of having, specified conditions. If such a procedure were
available, it would be reassuring and appropriate to expect physi-
cians to report all patients with the specified condition to the licens-
ing authority, which would then be responsible for making the in-
dividualized functional assessments of driving ability, including
the authority to remove driving licenses and, in extreme cases,
to disable the vehicle or otherwise limit opportunity to drive.

However, in the absence of any method of accurately differen-
tiating between persons with sieep apnea who do and do not pose
a significant risk, policy choices become much more difficult. On
the one side, a risk-averse strategy (in which the existence of a
potentially risky condition is the sole criterion) would unfairly dis-
advantage many persons whose driving performance would not
have been impaired. On the other side, insistence on documented
“proof” of a past driving impairment due to sleep apnea as a predi-
cate for reporting or disqualification will expose the patient and
the public to an unreasonable level of harm.

Under these circumstances, the only satisfactory solution is
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to rely on “clinical” risk assessments in each case. In light of cur-
rent knowledge, these decisions are bound to be imperfect and
must ultimately be influenced by subtle value judgments. This is
why physicians are reluctant (and, in the opinion of the Commit-
tee, appropriately so) to be assigned the responsibility for mak-
ing them. Yet, the only way for physicians to escape this respon-
sibility altogether would be for them to notify the state, or its
appointed authority, about all patients with a potentially danger-
ous condition so that state could make the necessary individual-
ized risk assessment in all cases. The problem with this strategy
is that it would affect many patients who do not pose a risk and
be potentially harmful to medical care. It can be expected that
risk assessments by the licensing authority would tend 1o err heav-
ily on the side of public safety and that many patients would be
unnecessarily disadvantaged. Moreover, the fear of being reported
might lead patients to withhold medical information, thereby com-
promising recognition and treatment, eroding the physician-patient
relationship, and frustrating the regulatory goal as well.

In light of these concerns, the Committee prefers a flexible
reporting requirement which would allow some room for clinical
discretion—i.e., one that gives a physician the prerogative to de-
cline to report patients with sleep apnea who do not seem to pose
a significant risk. This seems to have been the purpose to the
1990 amendment to the California reporting statue quoted ear-
lier. It is also our impression that most current reporting laws are
construed to take this approach. It must be emphasized, however,
that this approach necessarily requires the physician to shoulder
some responsibility for making the initial risk assessments.

Under present circumstances—based on current scientific
knowledge and in the absence of an objective procedure for risk
assessment—the Committee believes that a categorical report-
ing requirement obligating physicians to report all patients with
sleep apnea (or with a specified number of apneic events) would
be undesirable. This would be unfair to patients and is not now
scientifically justified. At the same time, the Committee rejects
the positions that lie at the opposite pole—that patients with sleep
apnea should never be reported or that reporting should be en-
tirely permissive. These approaches would not provide adequate
protection for the public and are not compatible with the prevail-
ing ethical standards of the medical profession.

Instead, a specialist should be expected—and in some states
is now legally obligated—to report a patient whenever the physi-
cian believes that the patient’s ability to drive safely is significantly
impaired. The Committee’s view rests on two assumptions. First,
the responsibility for risk assessment—at least at the level of
screening for significant risk—is inescapable for the physician in
cases where the condition of excessive sleepiness and reason-
able evidence for a high driving risk coexist. Second, the physi-
cian can fairly expect the licensing agency and the legal system
to interpret, develop, or medify statutory guidelines based on cur-
rent scientific knowledge. In the remainder of this report, the Com-
mitiee will outline factors and perspectives which shouid be taken
into account in developing these guidelines.

AN INTERACTIVE MODEL OF RESPONSIBILITIES

The Committee came to the conclusion that an ideal evaluative
system should be designed to recognize cases of excessive sleep-
iness as a potential source of impaired driving risk and to facili-
tate a quantitative assessment of the risk posed by a person who
is experiencing excessive sleepiness, including persons with sleep
apnea. In addition, methods of case-finding for excessive driving
risk by sleepiness and of assessing the impact of intervention must
be developed. A comprehensive system should also encourage
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medical evaluation and licensure screening in appropriate cases.
Increased public awareness would contribute to the achievement
of those objectives.

The Commitiee examined a number of potential models for the
duties and roles of physicians, patients, and licensing bureaus
in reducing driving risk in patients with sleep apnea and severe
excessive daytime sleepiness. The ideal model is one of mutual
understanding and respect that has as its basis the recognition
of sleepiness as a risk factor for safe driving, and the encourage-
ment of medical intervention to reduce that risk. Linear models
of cause and effect relationships are not appropriate. the appro-
priate model is an interactive one involving the driver, the physi-
cian, and the licensing authority. :

Driver Responsibility

Licensed drivers are expected to act responsibly. In regard to med-
ical iliness, they are expected to take note of and report symp-
toms and signs of disease and to comply with medical therapy
in a reasonable fashion. Patients with dementia and their fami-
lies, once educated to the high risk and cest of driving, often
responsibly take measures to reduce that risk (58). It is reason-
able to expect that patients with moderate and severe sleepiness
and their families will respond similarly. Once informed of the risk
by a physician, failure to take measures to reduce driving risk can
carry consequences beyond the obvious threat to health and can
include insurance risk and civil and criminal liabilities (68, 74, 75).
The ability of persons who experience excessive sleepiness to
act responsibly can be enhanced by improved public awareness
of the nature of the risk. The public is now largely uninformed about
sleepiness and of the factors that induce sleepiness, including
the interactive effects of alcohol, sedatives, insufficient sleep, and
disease on vigilance, awareness, and state of arousal (8). Primary
prevention rests with a more informed public.

Physician Responsibility

Pulmonary physicians are expected to diagnose, treat, and as-
sess respiratory illnesses, in general, and in the case of exces-
sive daytime sleepiness and sleep apnea, to recognize the poten-
tial impact this disorder has on health and behavior. Once the
disorder has been diagnosed, the physician is expected to as-
sess the patient’s response by eliciting appropriate historical in-
formation, including those activities in which significant sleepi-
ness could constitute a significant risk.

The pulmonary specialist clearly has a responsibility to inform
the patient of the nature of sleep apnea, including the potential
risks inherent in operating a motor vehicle while sieepy or inat-
tentive. In the opinion of the Committee, a particular element that
would obligate the physician to intervene would be the presence
of severe daytime sleepiness and a history of a previous motor
vehicle accident. (In the remainder of this report, the phrase “previ-
ous motor vehicle accident” is meant to include near-miss events
that raise the level of clinical alarm to an equivalent level.) In our
opinion, that information alone is of such compelling clinical im-
portance that the physician should immediately warn the patient
of the potential risk of driving until effective therapy is instituted.
Additional counseling to the family members may be appropriate
and alternatives to driving may need to be explored for those who
are unaware of their sleepiness or unwilling to acknowledge their
increased risk.

When the physician informs the patient of the diagnosis and
makes cautionary recommendations, the legal status of the pa-
tient as a motor vehicle operator is irrevocably changed. In the
event that the patient thereafter has a traffic accident, the patient
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no longer can avoid civil and criminal liability by claiming that his
falling asleep was sudden or unexpected (68). For this reason
alone, it is advisable for the physician to document his warning
in writing, documenting concerns, or any recommendations spe-
cific to the individual patient. Such an approach will reinforce the
seriousness of the warning in the patient’s mind (17).

Once treatment has begun, the physician should have a plan
for follow-up to determine that the treatment is effective in reduc-
ing or eliminating severe daytime sleepiness, and evaluations
should be continued at regular intervals until such therapy has
controlled the condition. The physician should help the patient
with sleep apnea to restore his/her driving privileges if removed
by any authority whenever there is reasonable indication that the
excessive daytime sleepiness has improved, or when effective
treatment has been instituted. A restriction based on sleep ap-
nea should never be regarded as permanent.

It is not possible to provide definitive advice concerning the
circumstances under which the physician should report a patient
to the Department of Motor Vehicles because this depends on
the applicable provisions of state law. However, in states with per-
missive reporting mechanisms, the Committee believes that, at
a minimum, the physician should notify the Department of Motor
Vehicles if a highest risk patient, e.g., severe daytime sleepiness
and a previous motor vehicle accident, insists on driving before
the condition has been successfully treated or fails to comply with
treatment requirements. Other indications for reporting might be
increased occupational exposure to driving, or increased occupa-
tional risk for an accident of significant import to the public, e.g.,
truck drivers with hazardous waste or school bus drivers.

Whether reports should be filed under other circumstances will
depend on the law of the particular state. Many state laws appear
to allow room for clinical discretion so that the physician is ob-
ligated to report a patient only if the physician believes the pa-
tient presents a current risk; but other state laws may obligate the
physician to report based on diagnosis or symptoms alone. It must

-be reemphasized that each physician is obligated to adhere to
the requirements of the law in the specific state in which he or
she practices, even if those laws do not reflect sound public policy
or medical evidence.

State societies for professionals who diagnose and treat sleep
apnea should coordinate their efforts to periodically review and
disseminate updated information on applicable statutes and regu-
lations. In the opinion of the Committee, professional organiza-
tions should also make collective efforts to address the problems
posed by impaired drivers with excessive daytime sleepiness and
promote the obligation of physicians to preserve confidentiality
for patients with-sleep apnea unless a demonstrable risk exists
in-a particular case. If statutes of any state appear to require cate-
gorical reporting of patients with sleep apnea or are unclear, phy-
sicians and their professional societies should seek to modify these
provisions to reflect more closely the desired objectives, i.e., reduc-
tion in excess driving risk.

In those instances in which the licensing agency has been noti-
fied about a patient’s condition (by the patient, physician, or any-
one else), it is appropriate for the agency to consult a specialist
with respect to the patient’s ability to operate a motor vehicle. How-
ever, a physician can only comment on the nature of the diagno-
sis, the facts concerning treatment, and the extent of treatment
effectiveness as reported to him by the patient. Given the lack
of mandate and training for licensure, the physician is in no posi-
tion to certify the patient’s ability to operate any motorized vehicle.

Responsibility of the Licensing Agencies
The state licensing agency or “Department of Motor Vehicles” has
a legal responsibility to identify risk, to reduce risk, and to en-
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hance public safety by issuing permits to operate private motor
vehicles based on established norms, tests, and information
provided by an applicant. The details and extent of such legisia-
tion vary from state to state and are directed at socially as well
as medically acceptable levels of risk. At the present time, infor-
mation requested is only indirectly related to sleep apnea. As dis-
cussed above, the common category of “lapse of consciousness”
is not ordinarily understood to encompass sleep attacks or ex-
cessive daytime sleepiness; sleep apnea may be one of several
causes for these symptoms.

The adjudicative role of a Department of Motor Vehicles in re-
gard to medical conditions varies from state to state and informa-
tion is not available as to how the medical boards of those licens-

" ing agencies view sleepiness or sleep apnea. Anecdotal evidence

suggests that there is a tendency to consider sleep apnea only
in categorical terms. It is the opinion of this Committee that such
an attitude should be discouraged. Likewise, threshold levels for
apneic activity are not consistent with current medical knowledge
or epidemiologic data and can cause unnecessary harm to pa-
tients and to the physician-patient relationship. Given that a Depart-
ment of Motor Vehicles has statutory powers to license driving
activity, it is inappropriate for them to delegate that responsibility
to physicians or other groups.

The licensing body is also legislated to explore and develop
new means to ascertain an individual's ability to operate a motor
vehicle. This mandate covers the potential threat of excessive
sleepiness. In the absence of any predictive data that is applica-
ble to the condition of sleepiness, a prolonged in-car evaluation
may be a practical but expensive approach. However, it may be
that any testing procedure results in hyperarousal and, therefore,
may artificially inflate the number of people passing the test. Al-
ternatively, if a license applicant does lose alertness during a test,
then this would probably identify an individual as inattentive or
sleepy and, therefore, at higher risk. How often this might occur
in patients with sleep apnea is unknown. Reevaluation of driving
record could be an option for patients with sleep apnea or other
causes of sleepiness, but criteria would need to be nonprejudicial,
defined, and reevaluated as more information emerges. At present,
a Department of Motor Vehicles can expect only qualitative infor-
mation with respect to a given medical diagnosis or symptom.

If a licensing authority were to request objective documenta-

_tion of response to treatment (either repeat sleep study and/or

other measures of sleepiness or performance), the additional cost,
as well as the appropriateness, for this testing will become an is-
sue (see EVALUATION OF SLEEPINESS above). Because such test-
ing is not clinically justified by existing data, it may not be cov-
ered by existing health insurance. This may lead to problems
because an agency may require a test that the patient cannot af-
ford. On the other hand, if the applicant then “fails” a driving exam
because of loss of alertness and/or falling asleep, in essence there
is now an indication for medical reevaluation.

A performance-based, nonmedical evaluation is needed to as-
sess sleepiness and driving risk in general and sleep apnea and
driving risk in particular. Funding and conducting research in this
area is an appropriate activity for state and federal agencies man-
dated to address transportation safety. This approach may be ap-
propriately modified by other licensing authorities that grant
specialized privileges, e.g., operation of aircraft, ships, heavy
equipment, and in some cases, firearms and/or weapons in the
civilian, police and military sectors.

RECOMMENDATIONS
Public Education on Health Effects of Sleep
An informed medical and general public is of highest priority for
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prevention of motor vehicle crashes, unintended injury, and/or unin-
tended death. Education of primary physicians, patients, licens-

1g agencies, and the public, including employers, on the impact
of insufficient sleep and of sleepiness on driving will be neces-
sary to implement any measures designed to reduce risk. The
interactions of insufficient sleep, alcohol, working hours, and medi-
cations are potentially more important than the identification of
sleep apnea in the general effort to reduce crashes from fatigue
and sleepiness. The importance of sleep and of recognition of
sleepiness should be incorporated into educational and evaluation
materials for licensing and operation of noncommercial vehicles.
Even more education regarding sleep hygiene and preventive
measures regarding sleepiness may be needed for commercial
licensure, especially of persons with potentially higher exposure
to the public, e.g., bus drivers, truckers, etc. Funding for educa-
tional projects to increase driver awareness should be linked with
defined outcomes and interventions to reduce risk of accidents,
of which crashes are but one example.

The High-Risk Driver With Sleep Apnea

The Committee recognizes the profile of a high-risk driver as be-
ing that person with severe daytime sleepiness accompanied by
historic evidence of an unintended motor vehicle crash. This kind
of information should be routinely obtained as part of a medical
assessment of sleep apnea by a pulmonary specialist or other
health professional with special expertise in sleep apnea.

It is not known what proportion of patients currently have this
condition. Nor is it known what proportion of crashes are attribut-
able to this extreme condition. However, there are advantages to
assisting this group of patients, both to improve their medical con-

fition as well as reduce excess risk for unintended injury or death.
There is sufficient medical evidence to warrant immediate aften-
tion by the specialist to educating and warning such individuals
on driving risks associated with sleepiness. There is need for
prompt further assessment for diagnosis of excessive sleepiness
and treatment of the underlying condition. In the absence of any
data, the Committee believes that treatment can generally be in-
stituted and effectiveness judged within 2 mo after initial assess-
ment. This time frame may not be a time frame that society should
reasonably expect.

Physicians who take care of patients with sleep apnea must
be aware of state statutes or regulations regarding reporting of
high-risk drivers. We suggest that in states with applicable require-
ments, reporting should occur when the high-risk patient's condi-
tion is untreatable or not amenable to expeditious treatment within
2 mo when the patient is not willing to accept treatment or is un-
willing to restrict driving until effective treatment has been in-
stituted.

There is insufficient evidence to suggest this level of caution
for drivers with lesser forms of sleepiness, for any given level of
apneic activity per se, or for persons without a history of a motor
vehicle accident. More study is needed to define the attributable
risk in these less extreme cases. Education, research, and an in-
formed public will be crucial elements in defining how to respond
to this larger group of individuals.

Medical Assessment of Risk

At the present time, driving risk is considered elevated by the pres-

ance of moderate and severe sleepiness, as based upon historic
information from the patient or an informed observer, of which the
strongest evidence is a history of a previous motor vehicle crash.
Response to therapy is also judged similarly. There is no reliable
objective test that is predictive of increased driving risk or that
would indicate that, after treatment, driving risk has been reduced
to an acceptable level.
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There is a need to define biologic markers or cognitive tasks
with sufficient precision, predictability, and causality to address
driving risk before or after treatment of sleep apnea. The licens-
ing agencies are challenged to develop and test performance-
based, nonmedical evaluations that could be utilized as a basis
for making decisions regarding granting, restoring, or revoking
licenses.

Challenges for Licensing Agencies

The licensing agency should institute measures that would track
and potentially identify those individuals with motor vehicle acci-
dents that are or potentially were produced by conditions of sleep-
iness, of which one cause could be sleep apnea. Public agen-
cies that investigate or maintain records of motor vehicle accidents
should include questions regarding the role of quality and quan-
tity of preaccident sleep in standard postaccident questionnaires.
The intent is to help these individuals and to reduce risk. In addi-
tion, the medical boards of licensing bureaus should be aware
of the potential impact of sleepiness and sleep apnea on driving
risks and of the effective therapy that is available for these condi-
tions. Performance-based nonmedical evaluations to screen
and/or detect the sleepy driver should be developed and tested.
Public information on the risks of driving while sleepy should be
written and widely distributed. Each state agency should accept
and exercise its responsibility to define reporting requirements
and mechanisms for physicians. Communication can be accom-
plished in cooperation with medical boards and medical societies.
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ADDENDUM: COMMENTS ON RECENT FEDERAL
REGULATORY DEVELOPMENTS

The relation between sleep apnea and licensing for motor vehicles has
recently been of regulatory interest to a number of federal safety agen-
cies in Canada and the United States. In this Section, the Committee
describes and comments on three regulatory initiatives involving com-
mercial or occupational drivers.

The Canadian Motor Vehicle Safety Code (76)

The Association of Medical Directars of Licensing Boards in Canada de-
velops safety codes for motor vehicle operators. The section of the cur-
rent published code specifically relates to Narcolepsy and Other Sleep
Disorders and states unequivocally that“ . . an individual subject to sleep
disorders cannot drive any type of motor vehicle safely” As a result, phy-
sicians are required, categorically, to report patients with those condi-
tions. However, if the patients “respond favorably to treatment and have
no periods of uncontrollable sleepiness for a period of three months and
are experiencing no side effects from medication, then they can drive pri-
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vate motor vehicles safely] and their licenses can be restored. No such
exceptions for persons under successful treatment is provided for pas-
senger transport or heavy commercial vehicles—although it is not clear
whether the permanent ban applies only to patients with narcolepsy rather
than to patients with sleep apnea.

In 1992, the Association of Medical Directors of Licensing Boards in
Canada discussed modifying the recommendations for both sleep ap-
nea and narcolepsy. The group recommended continuation of the require-
ment for physicians to report patients they believe to be impaired from
these disorders; however, the language was not specific as to whether
this proposal suggested removing the obligation for categorical report-
ing and replacing it with functional reporting. The previous regulations
requiring treatment for three months were recommended to be dropped,
and there would be no time limit or vehicle-type restrictions on patients
with treated sleep disorders. Apparently this modification was recom-
mended with the recognition that there was no evidence to mandate ei-
ther a fixed time period or a specific motor vehicle restriction given the
available evidence on driving risk.

This Canadian regulation is the first to have evolved over time. How-
ever, the categorical reporting requirement for sleep apnea is unwarranted
in the absence of specific criteria or acknowledgment that excessive day-
time sleepiness appears to constitute the probable excess risk rather than
the mere presence of sleep apneic activity.

U.S. Federal Highway Administration

As yet there is no definitive language for sleep disorders in the United
States Federal code for licensing commercial drivers for interstate travel.
In 1987, the Federal Highway Commission Task Force was instructed to
update and revise the current regulations for medical certification, which
were first published in 1971, before sleep disorders were more widely rec-
ognized. The guidelines for evaluating pulmonary or general respiratory
disorders have not been formally modified since then. In September 1990,
the Department of Transportation convened a group of respiratory experts
at a Conference on Pulmonary/Respiratory Disorders in Commercial
Drivers. The report from this group (9) concluded that disorders of breathing
during sleep could have a significant impact on driving, based upon the
hypersomnolence and sleepiness during waking hours. The report recom-
mended that operators with suspected sleep apnea—e.g., symptomns of
snoring and hypersomnolence—or with proven but untreated sleep ap-
nea should not be medically qualified for commercial vehicle operation
“until the diagnosis has been eliminated or accurately treated.” The diag-
nosis was stated to occur “when an individual has greater than 30 epi-
sodes of apnea during each hour of sleep or has hypersomnolence dur-
ing waking hours associated with any apneic activity (greater than 5 per
hour)” The document anticipates that successful therapy would be as-
sessed objectively by a Multiple Sleep Latency Test and with the goal to
restore values to within the normal range. Furthermore, continuous suc-
cessful therapy should be in place for 1 mo. Observing that untreated
sleep apnea appears to be a major preventable cause of vehicular acci-
dents, the Department of Transportation Task Force also recommended
a major effort aimed at evaluating the prevalence of sleep apnea among
commercial drivers in North America.

We have already expressed our view that categorical reporting of pa-
tients with sleep apnea is not acceptable in the context of personal driv-
ing licenses. Whether categorical reporting is more appropriate in the con-
text of occupational licenses can be argued more successiully. At a
minimum, the threshold for suspicion of increased driving risk from sleep-
iness should be lower, given the increased hazard. It may be that symp-
toms of moderate and severe sleepiness should be routinely elicited from
applicants for these licenses.

The Department of Transportation report also seems to be unduly op-
timistic regarding the ability of physicians to assess objectively the suc-
cess of treatment with the Multiple Sleep Latency Test. The difficulty of
assessing sleepiness and compliance with therapy in regard to driving
activity has been previously reviewedin this paper. The degree and inter-
val of assessments for adequate therapy and the locus for responsibility
for ongoing risk assessment are not addressed in this report.

U.S. Federal Aviation Administration
According to the Federal Aviation Administration general guidelines, a
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commercial pilot is required to report if, at any time, hefshe has a new
medical diagnosis or condition, experiences a relapse of symptoms, re-
quires a change in therapy, or routinely takes a medication required for
management of any medical condition. To monitor health status, each
commercial pilot is assigned a physician who takes the responsibility to
manage medical conditions, if present, and who works with the pilot to
assess risk. Hence, responsibility for evaluation and education of the pi-
lot are mandated as a physician responsibility, allowing significant lee-
way for functional and permissive reporting of many more conditions than
those identified by federal or state law. Medical opinions serve to alert
this network of physicians to new conditions or problems.

A Federal Aviation Administration specification letter (77), entitled “Sleep
Apnea Evaluation Specifications, states that the complications of obstruc-
tive sleep apnea, e.g., “daytime hypersomnolence, also referred to as ex-
cessive daytime sleepiness, cardiac dysrhythmia, and significant hyper-
tension,” present a risk to flying safety and recommends an initial work-up
(conditions not stated) that would include sleep studies and a Maintenance
of Wakefulness Test. Acceptable treatments are stated to be surgery or
CPAP; unacceptable treatments include weight loss and positional ther-
apy. There is recommended follow-up protocol involving the Maintenance
of Wakefulness Test for assessing sleepiness.

This letter wisely aims to defined the scope of complications associated
with sleep apnea that are relevant to pilot assessment, rather than cate-
gorically excluding pilots with apneas. The Committee also applauds the
attempt to define a functional end-point for therapy and license reinstate-
ment, namely the ability to sustain wakefulness. Whether a test like the
Maintenance of Wakefulness Test fulfills that requirement is problematic,
as has been discussed earlier in this document (see EVALUATION OF
SLEEPINESS).

References

1. US Bureau of the Census Statistical Abstract of the United States: 1990.
Washington, DC: US Dept. of Commerce, 1990:79, 606.

2. Retchin SM, Anapolle J. An Overview of the older driver. In: Clin Geriat
Med 1993;9(2):279-97.

3. Williams AF, Carsten O. Driver age and crash involvement. Am J Pub
Health 1989,79:326-7.

4. Moldoff WM. Annotation, physician’s duty to inform patient of nature and
hazards of disease or treatment. 79 A.L.R.2d 1028, 1961 & Supp. 1990.

5. Martikainen K, Hasan J, Urponen H, Vuori |. Daytime sleepiness: a risk
factor in community life. Acta Neurol Scand 1992;V86(4):337—41.

6. Mitler M, Carskadon M, Czeisler C, Dement W, Dinges D, Graeber R.
Catastrophes, sleep, and public policy: consensus report. Sleep
1988;11:100-9.

7. Stradling JR. Obstructive sleep apnea and driving. BMJ 1989,
298(6678):904-5.

8. National Commission on Sleep Disorders Research report. Vol. 1. Ex-
scutive summary and executive report. Bethesda, MD: National Insti-
tutes of Health, 1993.

9. Waller JA. Health status and motor vehicle crashes. N Engl J Med
1991;324:54-5.

10. Novak RD, Smolensky MH. Biological Rhythms, Shift Work, and Occupa-
tional Health. In Cralley LJ, Cralley LV, Bus JS, eds. Patty’s Industrial
Hygiene and Toxicology, 3rd ed.; New York: John Wiley and Sons,
1995;203-86.

11. Arbus L, Tiberge M, Serres A, Rouge D. Drowsiness and traffic accidents:
importance of diagnosis. Neurophysiologie Clinique 1991;21(1):39-43.

12. Phillipson E. Sleep apnea—a major public health problem. N Engl J Med
1993;328:1271-3.

13. Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S. The occur-
rence of sleep-disordered breathing among middle-aged adults. N Engl
J Med 1993;328:1230-5.

14. Kimoff RT, Cosio MG, McGregor M. Clinical features and treatment of
obstructive sleep apnea. Can Med Assoc J 1992;144(6):689-95.

15. Guilleminault C. Clinical features and evaluation of obstructive sleep ap-
nea. In: Kryger MH, Roth T, Dement WC, eds. Principles and practice
of sleep medicine. Philadelphia: W.B. Saunders, 1989;552-8.

16. Saunders NA, Sullivan CE, eds. Sleep and Breathing, Vol. Il. New York:
Marcel Dekker, 1993.

17. Findley L, Levinson M, Bonnie R. Driving performance and automobile
accidents in patients with sleep apneas. Clin Chest Med 1992;
13(3):427-35.

18. Kribbs NB, Getsy JE, Dinges DF. Investigation and management of day-
time sleepiness in sleep apnea. In Saunders NA, Sullivan CE, ed. Sleep-
ing and Breathing, Vol. 2, New York: Marcel Dekker, 1993;575-604.

19. Roth T, Roshrs TA, Conway WA. Behavioral morbidity of apnea. Semin
Respir Med 1988;9(6):554-9.



American Thoracic Society

20

21.

23.

24.

26.

27.

28.

30.

31.

32.

®

36.

37.

39.

41.

42.

45,

46.

. Mitler MM. Two-peak 24-hour patterns in sleep, mortality, and error. In
Peter JH, Penzel T, Podszus T, v Wichert P, eds. Sleep and Health
Risk. Berlin: Springer-Verlag, 1991;65-77.

Poirrier R, Franck G. Excessive daytime sieepiness. Implications in in-
ternal medicine. Rev Med Liege 1989;44(22):694-6.

. Waller J. Chronic medical conditions and traffic safety. N Engl J Med
1965;273:1413-20.

Indications and standards for cardiopulmonary sleep studies. Am Rev
Respir Dis 1989;139:559-68.

Carskadon MA, Dement WC, Mitler MM, Roth T, Westbrook PR, Keenan
S. Guidelines for the multiple sleep latency test (MSLT): a standard
measure of sleepiness. Sleep 1986;9:519-24,

. Mitler MM, Gujavarty KS, Browman CP. Maintenance of wakefulness test:
a polysomnographic technique for evaluating treatment in patients with
excessive somnolence. Electroencephalography and Clinical Neu-
rophysiology 1982;53:658-61.

Report from the American Sleep Disorders Assocciation: the clinical use
of the multiple sleep latency test. Sleep 1992;15(3):268-76, [erratum
Sleep 1992;15:381.]

Lamphere J, Roehrs T, Witteg R, Zorick F, Conway WA, Roth T. Recov-
ery of alertness after CPAP in apnea. Chest 1989;86(6):1364~7.

Kribbs NB, Pack Al, Kline LR, Smith PL, Schwartz AR, Schubert NM,
Redline S, Henry JN, Getsy JE, Dinges DF. Objective measurement
of patterns of nasal CPAP use by patients with obstructive sleep ap-
nea. Am Rev Respir Dis 1993;147:887-95.

. Reeves-Hoche MK, Meck R, Zwillich CW. Nasal CPAP: An objective evalu-

ation of patient compliance. Am Rev Respir Dis 1994;149:149-55.

Kribbs NB, Pack Al, Kline LR, Getsy JE, Schuett JS, Henry JN, Maislin
G, Dinges DF. Effects of one night without nasal CPAP treatment on
sleep and sleepiness in patients with obstructive sleep apnea. Am Rev
Respir Dis 1993;147:1162-8.

Internaticnal Classification of Sleep Disorders. Diagnostic and Coding
Manual 1990;342:52-8.

Wagner JA. Management considerations in reducing the alertness prab-
iem among mine equipment operators. Human Engineering and Hu-
man Resources Management in Mining, Proceedings: Bureau of Mines
Technology Transfer Seminar, 1987;154-64.

. Walsleben JA. The measurement of daytime wakefulness {editorial). Chest

1992;101(4):890-1.

. Wedderburn AA. Sieeping on the job: the use of anecdotes for recording

rare but serious events. Ergonomics 1987;30(9):1229-3.

. Johns MW. Reliability and tactor analysis of the Epworth Sleepiness Scale.

Sleep 1992;15:376-81.

Poceta JS, Timms RM, Jeong D-U, Ho S-L, Erman MK, Mitler MM. Main-
tenance of wakefulness test in obstructive sleep apnea syndrome. Chest
1992;101:893-7.

Sangal RB, Thomas L, Mitler MM. Maintenance of wakefulness test and
multiple sleep latency test: measurement of different abilities in patients
with sleep disorders. Chest 1992;101:898-902.

. Aldrich M. Automobile accidents in patients with sleep disorders. Sleep

1989;12:487-94.

Bedard MA, Montplaiser J, Rouleau |, Richer F. Contributions of noctur-
nal hypoxemia and daytime sleepiness to neuropsychological deficits
in sleep apnea syndrome. In Horne J, ed. Sleep, Pontingal Press,
1990;174-77. .

. Greenberg G, Watson R, Depula D. Neuropsychological dysfunction in

sleep apnea. Sleep 1987;10:254-62.

Bedard MA, Montplaisir J, Richer F, Malo J. Nocturnal hypoxemia as a
determinant of vigilance impairment in sleep apnea syndrome. Chest
1991;100(2):367-70.

Findley L, Barth J, Power D, Wilhoit S, Boyd D, Suratt P. Cognitive im-
pairment in patients with obstructive sleep apnea and associated hyp-
oxemia. Chest 1986;90:686-90.

. George C, Nickerson P, Millar T, Kryger M. Sleep apnea patients have

more automobile accidents (Letter). Lancet 1987;8556:447.

. Findley L, Presty 8, Barth J, Suratt P. Impaired cognitive functioning and

vigilance in elderly subjects with sleep apnea. In Kuna S, Suratt P, Rem-
mers J, eds. Sleep and Respiration in Aging Adults. New York: Elsevier,
Inc., 1991;259-66.
Berry DT, Webb WB, Block J, Bauer RM, Switzer DA. Nocturnal hypoxia
and neuropsychological variables. J Clin Neuropsychol 1986;8:229-38.
Storks R, Guilleminault C. Obstructive sleep apnea syndrome or abnor-

47.

49,

51.

55.

57.

60.
61.

62.

67.

3

71.

72.
73.
74.

75.
76.

1473

mal upper airway resistance during sleep? J Clin Neurophysiol 1990;
7(1):83-92.

Telakivi T, Kajaste S, Partinen M, Koskenvuo M, Salmi T, Kaprio J. Cog-
nitive function in middle-aged snorers and controls: role of excessive
daytime somnolence and sleep related hypopnic events. Sleep 1988;
11(5):454-62.

. Cassell W, Ploch T, Peter JH, von Wichert P. Risk of accidents in pa-

tients with nocturnal respiration disorders. Pneumonologie 1991;
45(Suppl 1):271-5.

Findley LJ. Automobile driving in sleep apnea. Sleep and Respiration
1990;345:337-45.

. Findley L, Unverzagt M, Suratt P. Automobile accidents involving patients

with obstructive sleep apnea. Am Rev Respir Dis 1988;138:337—40.
Findley LJ, Weiss JW, Jabour ER. Drivers with untreated sleep apnea.
A cause of death and serious injury. Arch Intern Med 1991;151:1451-2.

. Haraldsson PO, Carenfelt C, Diderichsen F, Nygren A, Tingvall C. Clini-

cal symptoms of sleep apnea syndrome and automabile accidents. ORL
J Otorhinolargnjol Relat Spec 1990;52(1):57-62.

. Nolte D. Sleep apnea: harmless symptom, risk factor or illness requiring

treatment? Ed comment Med Klin 1991;86(1):51-2.

. Findley LJ, Fabrizio M, Thommi G, Suratt PM. Severity of sleep apnea

and automobile crashes. N Engl J Med 1989;320:868-9.

Findley LJ, Fabrizio MJ, Knight H, Norcross BB, Laforte AJ, Suratt PM.
Driving simulator performance in patients with sleep apnea. Am Rev
Respir Dis 1989;140:520-30.

. Haraldsson PO, Carenfelt C, Persson HE, Sacks C, Tornros J. Simulated

long term driving performance before and after uvulopalatopharyn-
goplasty. ORL J Otorhinolargnjol Relat Spec 1991;53(2):106-10.

Waller J. Cardiovascular disease, aging, and traffic accidents. J Chron
Dis 1967;20:615-20.

. O'Neill D. Physicians, elderly drivers, and dementia. Lancet 1992;339:41-3.
58.

Kinney ED, Wilder MM. Medical standard setting in the current malprac-
tice environment: problems and possibilities. Davis: University of Califor-
nia, 1989;22:421-50.

Kligman R. Inevitable accident and the infirm driver: what you do now
can kill you. 8 Advoc Q 311, 1987.

Findley L, Bonnie R. Auto crashes and sleep apnea—what is the doctor
to do? Chest 1988;94:225-6.

Appelbaumn P, Gutheil T. Clinical handbook of psychiatry and the law.
Williams and Wilkins, NY, 1991;189-90.

. Krumholz A, Fisher RS, Lesser RP, Hauser WA. Driving and epilepsy:

a review and reappraisal. JAMA 1991;265:622-6.

. Mills M, Walfsy C, Mills J. Special report: the acquired immunodeficiency

syndrome; infection control and public health law. N Engl J Med
1986;314:931-6.

. Austin K, Moline M, Williams G. Confronting malpractice: legal & ethical

dilemmas in psychotherapy. Sage Publishing, Troy, NY, 1930;105-7.

. Tarasoff v. Regents of the University of California. 17 Cal.3d 425, 551

P.2d 334, 131. Cal Rptr, 1976.

Sarno G. Annotation, liability of physician for injury to or death of a third
party, due to failure to disclose driving-related impediment. 43 A.L.R.
153, 1986 & Supp. 1991.

. The People of the State of llinois v. Errol Wilson, 143 111.2d 236, 572 N.E.2d

937, 1991.

. Doege T, Engelberg A, eds. Medical conditions affecting drivers. Chicago:

American Medical Association, 1987.

. Hertz RP. Tractor-trailer driver fatality: the role of nonconsecutive rest

in a sleeper berth. Accident Analysis and Prevention 1988;20(6):431-9.

Meyer M. Fatigue-induced unsafe driving by occupational drivers. Crimino-
logic knowledge and legal consequences. Archiv fur Kriminologie
1990;185(3-4):65-79.

Parsons M. Fits and other causes of loss of consciousness while driving.
Q J Med 1986;227:295-303.

Phiroze H, Broste S. The effect of epilepsy or diabetes mellitus on the
risk of automobile accidents. N Engl J Med 1991;324:22.

People v. Decina 2 N. Y. 2d 133, 138 N.E. 798, 1956.

People v. Schaffer 49 Ill. App 3d Ill App 3d 207-212, 1977.

CMA Council on Heaith Care's Subcommittee on Emergency Medical Ser-
vices. Physician’s guide to driver examination, 5th ed. Ottawa, Canada:
Canadian Medical Association, 1991.

. Federal Aviation Administration. Sleep Apnea Evaluation Specifications,

FAA Specification Letter dated October 6, 1992.



