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ABSTRACT

At a regional continuing education conference for pharmacists, 278 attendees answered five questions before and after
attending a seminar on important topics in sleep medicine. The purpose of the study was to assess the need for sleep medicine
education and to determine the effectiveness of the seminar at the conference. On the pre-test, 80% of the pharmacists
answered two or fewer questions correctly. After the seminar, on the post-test, 77% of the pharmacists answered three or more
questions correctly. The results of this study indicate that continuing education seminars on sleep medicine are beneficial to
pharmacists. In addition, this study provides evidence supporting the need for sleep medicine education in this group of health

care professionals.

INTRODUCTION

Sleep disorders are highly prevalent, affecting nearly 40
million Americans.”® In a national survey, approximately
35% of adults reported disturbed sleep.* With fatigue and
sleep disorders on the rise,” it is important for health care
professionals to understand underlying mechanisms of sleep.
One of the primary healthcare professionals on the front line
of patient care is the pharmacist.

In American culture, otherwise “healthy” adults with sleep
problems are more likely to discuss their sleep disturbances
with a pharmacist instead of a physician because of
accessibility. Furthermore, some pharmacists perceive sleep
aids to be the most misused over-the-counter (OTC) product
available.® Pharmacists are in a unigque position to recognize
sleep problems’ and to serve as advisors to patients.?
Therefore, sleep medicine education is essential in these
health care providers.

Since 1980, when the American Pharmacists Association
recognized sleep as a growing problem in the United
States,”'° some continuing education events for pharmacists
have included sessions on sleep.*™** However, to our
knowledge, the benefits of such sleep medicine seminars
were not assessed. Furthermore, although previous studies
have assessed sleep knowledge in nurses, medical students
and practicing physicians,® no study to date, that we are
aware of, has assessed sleep knowledge in practicing
pharmacists.

The purpose of this study was to demonstrate the benefits of
continuing education events featuring sleep medicine
education and to substantiate the need for sleep medicine
education in the pharmacy curriculum.

MATERIALS AND METHODS

During a regional conference for Contemporary Issues in
Pharmacy, held in Florida, 278 pharmacists from around the
state were evaluated on their knowledge of sleep medicine
before and after a seminar. The individuals attending the
conference were asked to take a pre-test, consisting of five
questions, in order to assess their prior knowledge regarding
sleep medicine. The pre-test was specifically designed to
simulate scenarios attendees may see, or have possibly
encountered, as practicing pharmacists.

Description of the Pre-Test

Before the speaker began, each individual was given a No. 2
pencil and one Scantron™ sheet. Participants were told that
they should not fill in any identifying information. In this
way, the data from the questions would be considered de-
identified, thereby protecting the confidentiality of the
participants. A projection slide reiterated the instructions.
Each question was then projected on the screen. The
speaker read each question aloud and asked the participants
to choose the best answer from the projected choices (A-E).
Sufficient time was given for the participants to read and
mark their answer choice. The speaker did not read the
answer choices so as not to influence the audience by
intonation. Everyone was asked to keep their Scantron™
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sheet since they were to be used for a post-test after the
seminar. (See Appendix 1 for specific pre-test questions).

Description of the Seminar

The speaker then gave a 45 minute PowerPoint presentation
entitled: “The Importance of ‘Good’ Sleep Healthcare for
your Patients.” The seminar covered factors that promote
“good” sleep, with a particular emphasis on endogenous
melatonin, the hormone secreted by the body that induces
sleep. In addition, various sleep disorders and recent
significant sleep research, with potential therapeutic
implications, were discussed. The seminar was the final talk
of the day, given at 4:00 p.m. on Saturday, May 3, 2003.

The speaker began by defining what constitutes “good”
sleep regarding quantity and quality. Individual variations
in sleep patterns were examined with regard to age,***
gender,™ lifestyle and circadian rhythms."” Next, the typical
endogenous pattern of melatonin secretion was described.*®
Emphasis was placed on two principles: 1) melatonin is
secreted at night and 2) melatonin secretion is inhibited by
bright light.**°

The point was made that secretion of melatonin is controlled
by genetic factors. Therefore, individual variation exists
within the population regarding the amount of melatonin
secreted and the timing of its secretion. In particular, some
individuals are high secretors and some are low secretors.
This difference is thought to correlate with heavy and light
sleepers, respectively. In addition, the timing of melatonin
secretion varies in individuals. Specifically, the rising of
melatonin levels earlier in the evening correlates with early
birds (advanced phase of secretion). The rising of melatonin
levels later in the evening correlates with night owls
(delayed phase of secretion). Since genetic factors are
involved in the timing of melatonin secretion, time of day
preferences for the morning or evening can be seen to run in
families. Subsequently, disorders of melatonin secretion,
known as circadian rhythms disorders, were described;
specifically, Advanced Sleep Phase Syndrome (ASPS)® and
Delayed Sleep Phase Syndrome (DSPS).? A warning was
given to emphasis that DSPS is often misdiagnosed as
depression.”  Then treatments for circadian rhythm
disorders were outlined.’® Of course, the most effective
“treatment” is for a person to maximize their time of day by
adapting their lifestyle to fit their sleep-wake cycle.
However, since this is not always possible, the most
common treatments, utilized by sleep medicine physicians,

are bright light therapy and OTC melatonin preparations.
23,24

As an example of how the principles underlying melatonin
secretion can benefit individuals, the results from a recent
study conducted in night shift workers were presented. The
results of the study showed that bright light exposure at
night increased performance at work and wearing sunglasses
on the drive home improved sleep of the shift workers,
presumably by decreasing the inhibition of melatonin
secretion.” In addition, based on recent findings in another

study of shift workers, a warning was given that late night
meals result in elevated triglycerides.?®*” Factors affecting
melatonin levels and sleep, such as caffeine, alcohol and
various foods were mentioned.® Additionally, participants
were told of findings from a recent study showing that
caffeine, prior to a short nap, will increase performance.?

Jet lag was also discussed with an explanation of the most
effective treatments. Emphasis was placed on resetting the
body’s internal clock before departure. This can be
accomplished by using bright light to shift the sleep-wake
schedule. Regarding westward travel, it is thought that
delaying sleep a half hour to one hour each night is
effective.  Regarding eastward travel, OTC melatonin
preparations have been found to be effective.?®*

In addition, important research discoveries concerning major
sleep disorders were presented. Narcolepsy was described
and a warning was given that narcolepsy may be
misdiagnosed as insomnia; 50% of narcoleptics report
disturbed nocturnal sleep.****  Most importantly, the
attendees were told of the recent discovery that narcolepsy is
associated with a deficiency of the neuropeptide,
hypocretin.®®*  This finding has implications for new
therapies such as hypocretin replacement therapy and using
hypocretin levels as a diagnostic tool.*

The pharmacists were reminded that OTC melatonin is
approved for use in insomnia.*® However, this was quickly
followed by a warning that OTC melatonin is
contraindicated in patients with a history of depression.
This is because OTC melatonin may intensify or exacerbate
depression in these individuals.*® Still, there are conflicting
views on this point.

To emphasize the importance of sleep medicine research and
the potential impact on new pharmacological agents, a
recent study in patients with insomnia was presented. The
results of the study showed that cerebral blood flow in
patients with insomnia was significantly decreased in
specific brain regions.*’

An overview of topics covered in the seminar is shown
below.
Seminar Topics:
o Sleep Hygiene
¢ Melatonin Secretion
¢ Circadian Rhythms Disorders
e Melatonin Replacement Therapy
¢ Bright Light Therapy
e Sleep in Shift Workers
o Effects of Caffeine and Performance
e Restless Legs Syndrome 4
¢ Narcolepsy
e Insomnia
e Jet Lag
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Prevalence values for the most common sleep problems
were given. To emphasize the importance of detecting
sleep problems, the effects of sleep problems on everyday
life were enumerated.**** The pharmacists were reminded
that they are on the front-line of healthcare. Therefore, they
have the opportunity to make helpful recommendations and
have the potential to make a difference in the lives of their
clients. A handout with references was included in the
course materials booklet for the conference.

Description of the Post -Test

After the seminar, participants took a post-test to assess how
much information they retained. The same five questions
used in the pre-test were projected and read aloud. The
participants were again asked to choose the best answer (A-
E). For the post-test, the questions were renumbered 6
through 10. In addition, since the attendees would be using
the same Scantron ™ sheet they used for the pre-test, the
answer choices on the post-test were rearranged. This was
done to discourage anyone from changing their answers on
the pre-test questions. (See Appendix 2 for specific post-test
questions.)

RESULTS

The results of the pre-test and post-test are summarized in
Tables 1 and 2 respectively. The results of the pre-test and
post-test are graphically represented in Figures 1 and 2
respectively. On pre-test question one, a large number of
the attendees responded that for jet lag they would
recommend OTC melatonin (31%) or reset the body’s clock
(30%). However, after the seminar, on the post-test, the
responses to question six showed that the majority of the
attendees (44%) learned that both OTC melatonin as well as
resetting the body’s clock could be recommended for jet lag.
In addition, a significant portion (33%) of the audience
remembered that the body’s clock can be reset by bright
light exposure and therefore would be helpful for jet lag.
When added together, the attendees who selected the correct
answer (E = 33%) and those who chose the next best answer
(D = 44%), the results

Table 1. Results of Pre-Test

Question # A B C D E
1 31% | 7% [ 30% | 19% | 12%
2 10% [ 30% | 17% [ 19% | 22%
3 4% 3% |37% | 5% | 50%
4 24% | 5% | 13% | 19% | 37%
5 16% | 5% 8% | 28% | 42%

Percentages represent the proportion of attendees who chose
answer A, B, C, D or E. Bold numbers represent the
percentage of attendees who chose the correct answer.
Italicized numbers represent the most frequently chosen
responses.

Table 2. Results of Post-test

Question A B C D E
#
6 15% | 1% | 6% | 4% 33%
7 37% | 4% | 3% | 45% 9%
8 3% | 1% | 0% | 9%6% 0%
9 13% |[0% |[2% | 2% 83 %
10 5% T% | 4% | 17% 67 %

Percentages represent the proportion of attendees who chose
answer A, B, C, D or E. Bold numbers represent the percentage
of attendees who chose the correct answer. Italicized numbers
represent the most frequently chosen responses.

show that 77% of the attendees retained the major points of
the seminar.

On pre-test question two, a large number of the attendees
(30%) thought that narcolepsy was caused by excess
melatonin. However, after the seminar on the post-test, the
responses to question seven showed that many of the
attendees learned that narcolepsy is caused by hypocretin
deficiency (37%). Furthermore, a large number of the
attendees learned that narcolepsy is also associated with
autoimmune reactions (45%). Similarly to the first question
above, when added together, the attendees who selected the
correct answer (D=45%) and those who chose the next best
answer (A=37%), the results show that a remarkable
majority of the attendees (82%) retained the major points of
the seminar.

On pre-test question three, a large number of the attendees
thought that pregnancy would preclude the use of melatonin
(50%). A significant number knew that depression would
preclude the use of melatonin (37%). However, after the
seminar on the post-test, the responses to question eight
show that almost all of the pharmacists (96%) recognized
that depression was the most serious condition that would
preclude the use of melatonin.

On pre-test question four, a large number of the pharmacists
(37%) recognized the major things that would be helpful to a
nurse working the graveyard shift. However, a significant
number of the attendees only recognized OTC melatonin as
a potential benefit (24%). But after the seminar on the post-
test, the responses to question nine showed that an
overwhelming majority (83%) of the attendees were able to
recognize the major things that would be beneficial to a
night shift worker, such as a nurse on the graveyard shift.

On pre-test question five, a large number of the attendees
(42%) recognized major sleep problems that would benefit
from OTC melatonin. However, a substantial number of
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Figure 1. Responses to Pre-Test
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Dark bars represent the percentage of attendees who chose the correct
response on two or fewer Pre-test questions. Light bars represent the
percentage of attendees who chose the correct response on three or
more questions.

attendees, indicated by the percentage of responses for
choices A and D, were unaware that melatonin is used to
treat circadian rhythms disorders or they were unfamiliar
with these types of sleep disorders. However, after the
seminar on the post-test, the responses to question ten show
that there was an increase in the number of individuals who
understood that melatonin would be appropriate to treat
these sleep problems. Ironically, 17% of the attendees failed
to recognize that melatonin could be used for insomnia.
However, added together, the results indicate that the
majority of the attendees (84%) retained the major points of
the lecture.

On the pre-test, nearly 80% of the participants answered
only two or fewer questions correctly (Figures 1 & 3). In
contrast, after the seminar, 47% of the participants answered
four or five questions correctly and 77% answered three or
more questions correctly (Figures 2 & 3). Even individuals
having no correct responses on the pre-test significantly
improved their knowledge of sleep medicine with 63% of
these participants having two or three correct responses on
the post-test.  Furthermore, a comparison of correct
responses between the pre-test and the post-test reveals a
significant increase in the percentage of correct responses on
the post-test. In addition, the format of the questions
allowed the examiners to differentiate between individuals
who retained the maximal information and those who
mastered the major points, but missed the minor ones.
Unfortunately, due to the limited number of questions, the
test reliability number was low for the pre-test (0.40) as well
as the post-test (0.39).

DiscussioN
Although the amount of medical knowledge has increased

exponentially, the medical curriculum has been unable to
expand proportionally.  Unfortunately, due to the time

Figure 2. Responses to Post-Test
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Dark bars represent the percentage of attendees who chose the correct
response on two or fewer Post-test questions. Light bars represent the
percentage of attendees who chose the correct response on three or
more questions.

constraints of the medical curriculum, physicians are poorly
trained in the area of sleep medicine.®*** Therefore, even
individuals who voice their sleep complaints to their
physicians are often misdiagnosed with depression and
anxiety disorders.

Similarly, topics pertaining to sleep medicine are minimal or
dispersed throughout the pharmacy curriculum.  For
example, although the biosynthetic pathway of melatonin is
usually covered in biochemistry, the pattern of melatonin
secretion and its effect on sleep patterns is not discussed.*
Also, time constraints in the general physiology course may
preclude the discussion of the basic physiology of sleep.*
Often, the extent of their training leaves the future
pharmacist with only one doctrine: “melatonin induces

Figure 3. Overall Results
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sleep”. The particulars of how and when this important
hormone works are usually not covered.

The results of our study suggest that practicing pharmacists
have had little exposure to sleep medicine education. The
findings on the pre-test suggest that training in the area of
sleep medicine is essential. The responses on the post-test
indicate that the majority of the attendees were able to
assimilate the major points from the lecture. In addition, the
percentage of individuals who responded correctly to
questions one and two on the post-test showed their ability
to grasp the big picture, as well as sub points. Therefore,
our study indicates that sessions on sleep medicine, similar
to the one in our study, would be beneficial for practicing
pharmacists. Furthermore, with the explosion of data being
published in the field of sleep research, it is imperative that
the topic of sleep be expanded in the pharmacy curriculum.

Although pharmacists are unable to diagnose sleep
disorders, a basic understanding of sleep patterns and
circadian rhythms is crucial. Knowledge of the body’s
melatonin secretion pattern would enable pharmacists to
better advise their clients regarding their sleep problems. In
particular, an understanding of the endogenous secretion of
melatonin, and its possible individual variations would be
extremely helpful when they discuss OTC melatonin
preparations with their clients.

For example, night owls may be interested in taking
melatonin to go to sleep earlier. The melatonin secretion in
these individuals typically rises later at night. On the other
hand, early birds may be interested in taking melatonin to go
back to sleep because they arise earlier in the morning. The
melatonin secretion in these individuals typically rises
earlier in the evening and declines early in the morning.

Furthermore, melatonin secretion varies with age.
Teenagers, for example tend to be night owls because their
rise in melatonin secretion occurs later at night.*” For this
reason, studies are being conducted to reevaluate school
start times.”® In addition, melatonin secretion declines with
age®. Therefore, melatonin replacement therapy may be
beneficial in the elderly.*

More training will give pharmacists a better understanding
of sleep and enable them to appropriately answer questions
regarding OTC melatonin preparations and refer clients to
sleep clinics when necessary.” With a focus today on
promoting wellness, the importance of sleep should move to
the forefront of healthcare. More importantly, over the past
century, changes in lifestyle have made an understanding of
factors promoting good sleep essential. Today there are
more double-income families than ever before. Yet, the
stressors in our daily lives have increased substantially.
Therefore, being in “good” health is a matter of survival.
By extension, a good night’s sleep is one of the fundamental
elements of good health. With over one-third of Americans
complaining of disrupted sleep, it is essential that health care
professionals be better trained in this area.

Various sleep medicine organizations have made efforts to
educate physicians as well as the general public. For
example, the National Sleep Foundation (NSF), in
conjunction with the Sleep Research Society (SRS) will be
hosting a conference at the NIH on March 29 & 30, 2004
(http://www.nhlbi.nih.gov/meetings/slp_front.htm). The
American Academy of Sleep Medicine (AASM) has a series
of excellent brochures which are aimed at patient education.
Most recently, the pharmacy profession has begun to utilize
online methods to provide continuing pharmaceutical
education. An example of this type of article, focusing on
insomnia, the sleep cycle and treatments, can be found at
this website (http://
secure.pharmacytimes.com/lessons/200306-01.asp).

However, health care professionals must be made aware of
these resources. For the practicing pharmacist, this could be
accomplished with seminars, such as the one described in
our study or through online continuing education endeavors
as described above. Currently medical educators interested
in sleep medicine education are working to develop a plan to
integrate sleep topics into the medical school curriculum.®
Hopefully in the future, the pharmacy curriculum will also
be expanded to cover sleep medicine in more detail.

CONCLUSIONS

The design of the present study allowed the assessment of
the baseline level of knowledge of sleep medicine in
practicing pharmacists. The results of the pre-test indicate
that prior knowledge of sleep medicine regarding melatonin
was minimal and that sleep medicine education is needed.
The results of the post-test showed that the majority of the
conference attendees significantly improved their knowledge
of sleep medicine by attending the seminar. In addition, the
results of this study indicate that presentation of the material
in a lecture format was an effective way of increasing the
knowledge level of the attendees, regardless of their
individual educational backgrounds. We hope the results of
this study provide an impetus to include sleep medicine
education as part of continuing educational events for
pharmacists, and eventually as part of the pharmacy
curriculum.
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APPENDIX 1

The PRE-Test consisted of the following five questions
What do you recommend for Jet Lag?

OTC melatonin
bright light therapy
reset the body’s clock
A&C

all of the above

moow>

Which of the following may cause Narcolepsy?

autoimmune reactions
excess melatonin
hypocretin deficiency
A&C

all of the above

moow>

Which of the following conditions would preclude the use of melatonin?

heart disease
cancer
depression
diabetes
pregnancy

moow>

nurse on the graveyard shift asks you what could help her?

A
A. OTC melatonin

B. sunglasses driving home
C. light at work

D. avoid late meals

E. all of the above

OTC melatonin could be appropriate for which sleep problems?

A insomnia

B. circadian rhythm disorders
C. jet lag

D A&C

E all of the above
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APPENDIX 2

The POST-Test consisted of the following five questions
What could you recommend for Jet Lag?

reset the body’s clock
bright light therapy
OTC melatonin
A&C

all of the above

moow»

Which of the following may cause Narcolepsy?

hypocretin deficiency
excess melatonin
autoimmune reactions
A&C

all of the above

moow»

Which of the following conditions would preclude the use of melatonin?

A. pregnancy

B. diabetes

C. cancer

D. depression

E. heart disease

A nurse on the graveyard shift asks you what could help her?
A sunglasses driving home
B. OTC melatonin

C. avoid late meals

D. light at work

E. all of the above

OTC melatonin could be appropriate for which sleep problems?

A circadian rhythm disorders
B. insomnia

C. jet lag

D. A&C

E.

all of the above
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