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Summitry: A national survey was conducted of 126 accredited medical schools in the United States to evaluate 
physician education in sleep and sleep disorders and to identify potential obstacles to effective teaching in the area. 
Parallel survey instruments were designed to evaluate preclinical and clinical training in sleep. Instructors indicated 
the specific courses in which this material is taught, the format of teaching, methods of student evaluation, assigned 
readings and clinical experience and educational resources provided. A total of 545 responses were received, which 
represents an 82.6% overall response rate. Responses were obtained from all accredited medical schools, and the 
sample was about equally divided between preclinical and clinical course directors. Less than 2 hours of total 
teaching time is allocated to sleep and sleep disorders, on average, with 37 schools reporting no structured teaching 
time whatever in this area. Only 8% of medical students are trained in the use of sleep laboratory procedures, and 
11 % have participated in the clinical evaluation of sleep-disordered patients. Less than 5% of medical schools offer 
4 or more hours of didactic teaching on sleep, most of which consists of 4th year elective experiences. More than 
two-thirds of the survey respondents stated that current education is inadequate and that additional time should 
be devoted to this area. The major obstacles reported are the unavailability of qualified faculty, lack of curriculum 
time and the need for additional clinical and educational resources. Overall, it appears that physician education in 
sleep and sleep disorders is largely inadequate, despite increasing evidence of the role of sleep in patient health and 
well-being. Key Words: Physician education-Sleep-Sleep disorders. 

The importance of physician education in sleep and 
sleep disorders has only recently been recognized. Giv
en the widespread prevalence of sleep disorders in the 
population at large (1-4), as well as the potential impact 
of these disorders on mortality, morbidity and quality 
of life (5-9), it is surprising that little attention has 
been given to the training and education of health pro
fessionals in this area. Despite a growing demand for 
clinical services, most physicians appear to be inade
quately trained in either basic science or clinical aspects 
of sleep medicine (10-12). Perhaps the most serious 
consequence of this problem is the high rate of mis
diagnosis and maltreatment of sleep disorders by pri
mary care physicians, as documented by the recent 
National Commission on Sleep Disorders Research 
(13). 
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In an early survey conducted in 1978, the American 
Sleep Disorders Association (ASDA) found that with 
few exceptions, there was no systematic teaching on 
sleep and sleep disorders in U.S. medical schools at 
that time (12). A total of 116 schools were surveyed, 
and an overall response rate of 78% was achieved. 
Analysis of the results indicated that 46% of medical 
schools offered no education or training whatever in 
the area of sleep physiology or sleep disorders. Ap
proximately one-third of medical schools provided be
tween 1 and 4 hours oflecture material, usually in such 
areas as neurosciences, physiology and pharmacology. 
However, much of the material presented was found 
to be either inaccurate or outdated. Overall, it was 
concluded from this survey that less than 10% ofmed
ical schools provided adequate education in the area 
of sleep medicine. 

In 1988, a special task force was created by the As
sociation of Professional Sleep Societies (APSS) to re
view education and training in sleep, and to make spe
cific recommendations regarding medical school 
curriculum (14). The APSS task force observed further 
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evidence of a widening gap between scientific research 
and clinical teaching in the area and concluded that 
"areas of sleep-related knowledge exist that are abso
lutely essential for an adequate preparation to practice 
medicine." The task force proceeded to outline a core 
curriculum for both preclinical and clinical teaching, 
including such topics as the determinants of daytime 
sleepiness, neuroanatomical substrates, sleep sched
ules in modem society, the chronobiology and phar
macology of sleep and wakefulness and the evaluation 
and treatment of common sleep disorders. 

The report also identified a number of structural 
handicaps to developing adequate teaching programs 
in this area. In particular, clinical clerkship training 
was seen as requiring the availability of a sleep dis
orders center within the clinical facilities of the medical 
school, to ensure exposure to current diagnostic and 
treatment approaches to sleep disorders. Additional 
recommendations included the development of a spe
cific unit or structure to coordinate and supervise clin
ical and basic science teaching in sleep medicine. The 
task force highlighted the difficulty in monitoring and 
evaluating teaching in the area without such a coor
dinating structure within the institution. The need for 
interdepartmental teaching programs was also strongly 
emphasized. Copies of the final report and a model 
curriculum were distributed to deans and associate 
deans of all U.S. medical schools. The present survey 
was designed, in part, to evaluate the long-term impact 
of the task force's recommendations on medical edu
cation in sleep and sleep disorders. 

Most recently, the issue of physician education in 
sleep and sleep disorders has been raised by the Na
tional Commission on Sleep Disorders Research. Ap
pointed by the U.S. Congress in March 1990, the Na
tional Commission was charged with the task of 
assessing the impact of sleep disturbances on the pub
lic's health, productivity and quality of life. Addition
ally, a congressional mandate was issued to "develop 
a long range plan for the use of national resources to 
effectively deal with sleep disorders research and med
icine." Accordingly, the Commission sponsored a 
number of survey studies in this area, including the 
present large-scale study of physician education in sleep 
md sleep disorders. 

METHODS 

Design 

To evaluate preclinical and clinical teaching in sleep 
medicine at the medical school level, a national survey 
was conducted of 126 accredited medical schools in 
the United States. The survey considered both the 
amount of teaching time allocated to each of several 
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basic science topics, in addition to resources and fa
cilities used for clinical training in sleep disorders med
icine. Methods of student evaluation were described, 
and instructors were invited to identify structural and 
attitudinal barriers to effective education in the area. 
We also evaluated the educational background and 
training of individual instructors, which we hypothe
sized would influence the extent and type of teaching 
provided. Similarly, the presence or absence of clinical 
facilities at the institution were considered as potential 
determinants of teaching hours and orientation. Fi
nally, respondents were asked to evaluate the overall 
effectiveness of current teaching in sleep and sleep dis
orders and to identify resources or instructional ma
terials that might improve the quality of this education. 

Procedure 

A comprehensive three-page questionnaire was 
mailed to all Deans of Education, Directors of Un
dergraduate Education and Course Directors in Med
icine, Physiology, Neural Science, Behavioral Science, 
Psychiatry, Neurology, Family Practice and Pediatrics 
at 126 accredited medical schools in the United States. 
A personal cover letter was included, which empha
sized the importance of the survey to the National 
Commission on Sleep Disorders Research and the need 
for detailed responses by all participating faculty. Al
ternative forms of the questionnaire were developed 
for preclinical and clinical course directors, and a total 
of685 questionnaires were mailed between September 
and November 1990. A second mailing was conducted 
in February 1991, and nonrespondents were contacted 
by follow-up telephone calls during subsequent months. 
Sampling was continued until at least three responses 
had been received from each school or department. 
The sample was obtained from the 1990 AAMC di
rectory of accredited medical schools. 

Survey materials 

Two parallel survey instruments were developed for 
the present study. The preclinical survey consisted of 
26 items, with multiple response components to sev
eral items. The questions included open-ended, yes/ 
no and categorical response-type formats. Initial topic 
areas included the amount of time devoted to teaching 
about basic sleep processes and sleep disorders and 
specific preclinical courses in which this material is 
presented. The content and focus of teaching in each 
of the following areas was assessed: neuroanatomical 
substrates, pharmacology and physiology of sleep and 
wakefulness; phylogenetic and developmental aspects 
of sleep; sleep and dreaming; determinants of daytime 
sleepiness; pathophysiological mechanisms and sleep 
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TABLE 1. Distribution of sample by course: preclinical and 
clinical courses 

Number of Percentage of 
respondents sample 

Preclinical course 
Neural science 81 28.6 
Physiology 60 21.2 
Behavioral science 56 19.8 
Psychiatry 26 9.2 
Medicine 46 16.3 
Other 14 4.9 

Total 283 100.0 

Clinical clerkship 
Medicine 108 41.2 
Neurology 49 18.7 
Psychiatry 95 36.3 
Pediatrics 9 3.4 
Family Medicine 1 0.4 

Total 262 100.0 

disorders. Additional questions addressed the format 
of course presentations (lecture versus small group 
teaching), reading materials assigned, the use of au
diovisual aids and resources and methods used for 
evaluating students. Instructors were asked to evaluate 
the amount of time allocated for preclinical teaching 
in the area of sleep, and what other resources or teach
ing materials would facilitate or significantly improve 
the current teaching in this area. In the final section of 
the survey, a series of questions addressed the respon
dent's background and specific training in the area of 
sleep and sleep disorders. This section included infor
mation regarding professional credentials and training, 
faculty status and percent time allocated to research, 
clinical and educational activities. Respondents were 
asked about their own current research and clinical 
activities in sleep and sleep disorders medicine. Com
pletion of the questionnaire took approximately 20-
30 minutes, and a stamped, self-addressed envelope 
was provided for return mailing. 

The clinical survey provided a parallel study of the 
content of clerkship training and clinical elective cours
es in sleep and sleep disorders. Questionnaires were 
distributed to clerkship directors in Medicine, Psychi
atry, Neurology, Family Medicine and Pediatrics. This 
questionnaire included 24 items, with multiple com
ponents and response-type items, as in the preclinical 
questionnaire. The first section addressed the total 
clerkship and elective time available on sleep and sleep 
disorders and the particular courses in which this ma
terial is taught. Specific teaching topics were identified, 
and total hours allocated to each topic were assessed. 
The survey also inquired about clinical activities avail
able in each clerkship and elective course, such as lab
oratory polysomnography and diagnostic evaluation of 
sleep-disordered patients. Additional questions ad-

Figure 1: Academic Background of Respondents 

Pre·Clinical (N=283) 

'A.C.P. = Accedited Clinical Polysomnographer 

Clinical (N=262) 

4.0% 

• Ph.D only 

L§j M.D. only 

o M.D'!A.C.P. 

o M.D.!Ph.D 

o Ph.D/A.C.P. 

FIG. 1. Academic background of respondents. 

dressed the use of audiovisual and other instructional 
materials and mechanisms used for evaluating student 
performance. Respondents were asked whether suffi
cient time was available in the clerkship program for 
teaching about sleep disorders, and what changes would 
be required to facilitate the teaching process. A final 
section addressed the background and qualifications of 
the instructor and specific clinical experience in the 
area of sleep medicine. 

For respondents who were unwilling or unable to 
complete the full questionnaire, a briefer version was 
administered by mail or telephone follow-up. This 
briefer questionnaire was limited to assessment of the 
total hours allocated to sleep and sleep disorders in the 
instructor's course, format of teaching and the overall 
evaluation of effectiveness. Respondents were also re
quested to identify obstacles to teaching and to provide 
comments and suggestions for improvement. 

RESULTS 

Response rate and sample characteristics 

Of the 685 surveys sent out, a total of 545 responses 
were received. These included 412 full questionnaires, 
92 brief questionnaires and 41 telephone follow-ups. 
Twenty-one questionnaires were returned as undeliv
erable, yielding an adjusted response rate of 82.6%. Of 
the 126 medical schools surveyed, an average rate of 
4.3 responses per school was obtained, and all schools 
were represented in the results. As shown in Table 1, 
an approximately equal number of responses was re
ceived from preclinical (n = 283) and clinical (n = 262) 
instructors. Table 1 also shows the distribution of re
sponses according to preclinical course or clinical 
clerkship. Concerning academic qualifications of the 
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FIG. 2. Teaching time on sleep and sleep disorders: preclinical 
sample (n = 283). 

respondents, M.D.s and Ph.D.s were about equally rep
resented in the preclinical sample, whereas 94.6% of 
clinical instructors were M.D.s (see Fig. 1). Specialty 
certification in sleep disorders medicine was reported 
by only 11.2% of the preclinical and 21.3% of the clin
ical samples, while an additional 13.6% of the preclin
ical sample and 35.3% of the clinical sample reported 
some limited experience or training in sleep medicine 
(e.g. advanced workshop, CME course credits). In
structors in psychiatry and medicine showed a signif
icantly higher level of advanced training than those in 
other disciplines (x2 = 11.16; p < 0.02). 

Although all medical schools in the U.S. were rep
resented in the survey, the largest number of responses 
were received from the northeast (25.0%), southeast 
(26.6%) and midwest (24.2%) regions. Relatively fewer 
responses were received from the west coast (8.6%) 
and mountain (1.7%) regions. Along with an increased 
frequency of responses from the northeast and south
east regions, instructors in these regions were also sig
nificantly more highly trained in sleep disorders med
icine (x2 = 12.52; p < 0.05). 

Teaching content and format 

The mean number of hours in the preclinical cur
riculum devoted to teaching about sleep and sleep dis
orders is 1.16 (SEM = 0.58) (Fig. 2). Thirty-seven 
schools reported no specific teaching on sleep in the 
preclinical curriculum. A small minority of respon
dents (3.7%) reported more than 4 hours of teaching, 

TABLE 2. Major obstacles to effective teaching 

Lack of curriculum time 
Lack of qualified faculty 
Lack of educational resources 
Administrative policy 
Other 
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Percentage of respondents 

Preclinical Clinical 
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FIG. 3. Teaching time on sleep and sleep disorders: clinical sample 
(n = 262). . 

most of which consisted of small group or elective 
experiences. Although respondents in the northeast re
gion reported the highest overall amount of teaching 
in the area (1.84 ± 0.42 hours), the amount of pre
clinical teaching on sleep did not differ significantly 
according to geographic location of the respondents (x2 

= 8.36; p = 0.14). 
Among those preclinical courses reporting some 

teaching on sleep and sleep disorders (n = 132), the 
average number of hours per course was 0.62 ± 0.17 
in physiology; 1.40 ± 0.18 in neural science; 1.68 ± 
0.35 in behavioral science and psychiatry; 0.73 ± 0.23 
in medicine; and 0.25 ± 0.13 in all other courses com
bined. A chi-square analysis of the number of hours 
taught by preclinical course was highly significant (x2 

= 21.18; p < 0.001). 
Specific topics that are most likely to be taught at 

the preclinical level are basic mechanisms of sleep (0.58 
hours), neuroanatomical substrates (0.33 hours), 
chronobiology (0.33 hours), developmental aspects of 
sleep (0.31 hours) and the pharmacology of sleep and 
wakefulness (0.31 hours) (Fig. 4). Required readings 
were assigned by 92% of preclinical instructors, most 
of which consisted of textbook chapters (67.8%) or 
prepared handouts (17.7%). A large majority (75.4%) 
of instructors indicated that insufficient time was de
voted to teaching in sleep and sleep disorders. How
ever, this percentage varied significantly according to 
the type of course taught (x2 = 10.28; p < 0.05), with 
instructors in medicine and behavioral science re
porting the most dissatisfaction with the current teach
ing in sleep. Among the major obstacles identified were 
a lack of time permitted in the curriculum, the absence 
of qualified faculty and the need for improved au
diovisual and other educational resources (Table 2). 

Clerkship directors (n = 262) indicated that an av
erage of less than 1 hour per school is allocated in the 
clinical years to teaching about sleep disorders (mean 
= 0.90; SEM = 0.46) (Fig. 3). Only 23% of clerkship 
directors reported at least 1 hour of teaching on sleep 
disorders, which was about evenly distributed between 
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FIG. 4. Preclinical teaching hours x topic (all courses combined). 

neurology (2.18 hours), psychiatry (1.91 hours) and 
medicine (1.42 hours). Statistical analysis ofthe num
ber of teaching hours per course was again significant 
(x2 = 8.89; p < 0.05), with neurology and psychiatry 
showing the highest number of clerkship hours devoted 
to teaching in sleep and sleep disorders. 

Regarding the specific topics taught, about equal em
phasis is given in the clinical clerkships to disorders 
of initiating and maintaining sleep (0.86 hours), dis
orders of excessive somnolence (0.76 hours) and the 
parasomnias (0.85 hours). Significantly less time, how
ever, is devoted to disorders of the sleep-wake schedule 
(0.46 hours), sleep in medical (0.47 hours) and psy
chiatric (0.42) disorders and sleep hygiene (0.41 hours) 
(see Fig. 5). 

Relatively few students (8.2%) are exposed to sleep 
laboratory recording procedures, and a similarly small 
number (11 %) participate in the clinical evaluation of 
sleep-disordered patients. A substantial majority of 
clinical instructors (87.6%) indicated that insufficient 
time is currently devoted to clinical training in this 
area. The level of dissatisfaction was equally high among 
clerkship directors in different courses (x2 = 0.35; p = 
0.95) and geographic regions (x2 = 3.67; p = 0.59). 
Major obstacles identified were the lack of qualified 
instructors or clinical supervisors (46%), an absence of 
clinical facilities (37%) and lack of time in the clerkship 
schedule (32%). 

. Lack of interest and training among clerkship direc
tors was also cited as an important source of resistance , 
and several respondents mentioned the failure of med
ical school administration to support teaching in this 
area. Some typical responses were: "We do not have 
faculty experts in sleep, nor access to a sleep lab"; 
"There is little expertise or interest among faculty, and 
strong competition for clerkship time"; and "Sleep dis
orders are simply not a priority in clerkship training!". 
One respondent wrote: "The physician who taught a 
lecture on sleep disorders to third year medical stu
dents left last year, and has yet to be replaced". Fourth
year electives in sleep medicine are currently available 

Diorders of Initiatingl 
Maintaining Sleep 

Disorders of Excessive 
Somnolence 

Disorders of Sleep! 
Wake Schedule 

Parasomnias 

Sleep in Medical 
Disorders 

Sleep in Psychiatric 
Disorders 

Pediatric Sleep 
Disorders 

Sleep Hygiene 

0.86 

0.76 

0.46 

0.85 

0.47 

0.42 

0.38 

0.41 

o 0.5 1 1.5 

Average Number of Hours 

FIG. 5. Clinical teaching hours x topic (all clerkships combined) 
(n = 283). 

in only four schools, although several others reported 
plans to initiate clinical electives in the near future. 

DISCUSSION 

Overall, these findings suggest strongly that physi
cian education in sleep and sleep disorders is largely 
inadequate. Despite a growing societal concern with 
the impact of sleep and sleep disorders on our national 
health and productivity, critical gaps are apparent in 
both preclinical and clinical training of physicians in 
this area. Averaging the responses obtained from all 
course instructors, it appears that current medical stu
dents receive about 2 hours of total education in sleep 
medicine during the course of their medical school 
training. Less than 1 hour, on average, is taught during 
the clinical (clerkship) years, and only 11 % of students 
are exposed to the clinical evaluation or treatment of 
sleep-disordered patients. Approximately 30% of stu
dents continue to receive no instruction whatever in 
sleep medicine. More than 80% of the instructors in 
our sample indicated serious dissatisfaction with the 
current level of teaching. Considering the prevalence 
of sleep complaints in the general population, and the 
pervasive influence of sleep disorders on health and 
well-being, this represents a major deficiency in current 
undergraduate medical education. 

In comparing our results with the earlier ASDA sur
vey (12), there is little evidence of change in the amount 
or quality of teaching on sleep. In 1978, approximately 
one-third of medical schools provided between 1 and 
4 hours of teaching on sleep, most of which was de
voted to lecture materials on neurophysiology and ba
sic sleep processes. Although there has been a slight 
increase in the amount of clinical teaching on sleep 
disorders, current clerkship programs report less than 
1 hour, on average, of total teaching time in this area. 
According to our survey, the large majority of clerkship 
programs in medicine, neurology, psychiatry and fam
ily medicine devote less than 1 hour of teaching to 
sleep disorders. Moreover, clinical instruction in the 
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area of sleep medicine continues to be haphazard and 
superficial in most institutions, with a clear lack of 
central organization or coordination. Considering the 
explosive growth of basic research and clinical practice 
in sleep disorders medicine in the past decade, the 
continuing paucity of clinical teaching in the area is 
noteworthy and troublesome. A variety of attitudinal 
and structural barriers were identified in this study, the 
most important of which are administration priorities 
and lack of qualified teaching faculty. 

Might the current deficiencies in undergraduate ed
ucation be compensated for by an increased emphasis 
on sleep disorders in residency or fellowship training? 
In contrast, there is growing evidence that residency 
training may be equally deficient in this respect. For 
example, one large-scale study of knowledge and at
titudes among primary care physicians reported an av
erage score of less than 50% on factual items related 
to diagnosis and management of common sleep dis
orders (10). A recent survey of residency directors in 
psychiatry (15) showed that about 3 hours of total 
teaching time, on average, was devoted to sleep and 
sleep disorders during the entire 4 years of psychiatric 
training. Less than 5% of programs require clinical 
experience in the sleep disorders center. Similar defi
ciencies have been identified in residency training and 
fellowship programs in other disciplines (16). 

Taken together, these studies underscore the need 
for major curriculum reform in this area. Considering 
the various options available, a number of specific rec
ommendations are as follows: 1) The number of hours 
allocated and range of topics taught should be greatly 
increased. At least 4-6 hours of teaching time in both 
preclinical and clinical years is recommended. Mini
mal education is needed in at least the areas of basic 
sleep mechanisms, neuropharmacology of sleep, sleep 
and aging, cardiopulmonary and respiratory physiol
ogy during sleep and differential diagnosis of insomnia 
and excessive sleepiness. 2) Alternative teaching for
mats should be considered for implementation. For 
example, there are clearcut advantages to teaching in 
a "block" format, with half-day or full-day programs 
including basic science and clinical material in the same 
time period. 3) Clerkship training was found to be the 
most serious area of deficiency in the current survey. 
Greater attention to sleep disorders is required in clerk
ship programs in medicine, neurology, pediatrics and 
psychiatry, in particular. Clerkship rotations should 
include clinical evaluation of sleep-disordered pa
tients, with "hands-on" experience in laboratory and 
clinical aspects of patient evaluation. Clerkship train-
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ing should aim to prepare primary care physicians in 
the diagnosis and treatment of sleep-disordered pa
tients. 4) Finally, there appears to be a paucity of 4th
year elective courses in sleep disorders medicine. In
creasing the number of electives would facilitate re
search and/or clinical interests among senior medical 
students, some of whom might subsequently pursue 
advanced training in the field. 

In 1991 there were fewer than 400 physicians in the 
U.S. with specialized training in sleep medicine, de
spite the enormous prevalence of sleep disturbances in 
the population at large. Clearly, a greater emphasis on 
the topic is needed in both medical school and resi
dency training programs in order to address this critical 
gap in the current health care system. 
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