LETTERS
Sleeping Pills and Insomnia

R. Jeffrey Smith’s interesting review
(News and Comment, 20 Apr., p. 287) of
the Institute of Medicine (IOM) study
Sleeping Pills, Insomnia, and Medical
Practice (I) contains statements in-
dicating some misunderstanding of the
IOM committee’s findings and recom-
mendations.

In contrast to an implication in Smith’s
article, the IOM committee did not con-
clude that the benzodiazepine drug flu-
razepam (Dalmane) was physically ‘‘ad-
dictive.”” The IOM report stated, ‘‘Some
benzodiazepines (diazepam but not, as
yet, flurazepam) have been used in seri-
ous drug dependence of the barbiturate
type’’ (I, 2). As for habituation to nightly
use of sleeping pills—which some au-
thors describe as a form of drug depen-
dence (3)—the committee concluded,
““Nightly reliance on drugs for sleep is
equally likely to arise with either ben-
zodiazepines or barbiturates.”” How-
ever, the IOM report explicitly es-
chewed the terms ‘‘drug dependence’
and ‘‘addiction”” in its discussion of this
problem, in view of the limited informa-
tion available about it. The committee
was aware, anecdotally, of patients who
have taken low doses of hypnotics for
years without obvious adverse con-
sequences. Research studies on this pop-
ulation are needed to assess benefits and
hazards associated with long-term use of
sleeping medication.

The committee’s clinical suggestions
for prudent prescribing included limiting
the amount of medication (a few days to
a few weeks) initially prescribed for
carefully selected patients with new in-
somnia complaints. This approach was
not intended to promote the abrupt with-
drawal of hypnotics from patients who
have already become reliant on regular
use of sleeping pills. For these patients,
the committee recommended frequent
clinical reappraisal of diagnosis and vigi-
lant monitoring ‘‘for development of ei-
ther toxic side effects or risk factors
which would make continuation of the
drug hazardous (e.g., pregnancy, renal
disease, alcoholism, depression’’ (/).

We also were troubled by the article’s
conclusion that the low likelihood of fa-
tal results from ingestion of an overdose
of flurazepam alone is ‘‘for all practical
purposes, unimportant.”’ The committee
did discover that only a very small de-
cline has occurred in the overall drug-
suicide rate since 1970 (when the pre-
scribing of barbiturate hypnotics began
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to be replaced by benzodiazepines). The
drugs now being used in suicide are of
several different types—analgesics, anti-
depressants, tranquilizers (benzodiaze-
pines and others), and sleeping pills—
predominantly in combination with each
other and/or alcohol. From a public
health point of view, therefore, the
IOM committee observed that evalu-
ation of a given drug’s ‘‘safety’’ and ef-
forts to control the availability of the
drug ‘‘should not be based solely on the
toxicity of a drug used by itself in over-
dose, but should take into account the
dangers of combining different kinds of
medication with each other and with al-
cohol”” (I, 2). Nevertheless, from the
point of view of clinicians who prescribe
for individual patients, the relative safety
in overdose of benzodiazepine drugs
when taken alone is a significant advan-
tage when a patient’s suicidal tendencies
are a possible source of concern.
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I would like to comment on Smith’s ar-
ticle ‘‘Study finds sleeping pills over-
prescribed’’ because of our concern re-
garding several inaccuracies therein.

While the Institute of Medicine (IOM)
report, in our view, lacked objectivity
and fair balance in certain respects, the
Science article omits data set forth in the
report and, in some cases, appears to in-
correctly interpret data, particularly that
relating to the benzodiazepines in gener-
al and specifically flurazepam (Dal-
mane). The Science article also draws
conclusions not present in the IOM re-
port.

While the Science article states that
““little evidence exists that the pills [hyp-
notics] control insomnia, particularly
when used for more than 2 weeks,”
there is published clinical evidence
which shows Dalmane to be effective in

the relief of insomnia for longer than 2
weeks. As stated in the IOM report: “‘Of
drugs marketed in the United States,
only flurazepam has been shown to af-
fect sleep for as long as 28 days of con-
tinuous use. . .. Most other hypnotics
that have been studied in the sleep labo-
ratory appear to lose their sleep-promot-
ing properties within three to 14
days. . ..”

Other significant clinical information
on benzodiazepine and barbiturate hyp-
notics is not mentioned in the Science ar-
ticle, although it was covered briefly in
the IOM report. As a class, benzodiaze-
pines do not stimulate hepatic drug-me-
tabolizing enzymes to any appreciable
degree, and therefore do not interfere
with concomitant drug therapies. Con-
versely, barbiturates do stimulate these
enzymes and thus increase the rate of
metabolism of a wide range of other
drugs, including antidepressants and,
particularly, oral anticoagulants. This
phenomenon can result in decreased ef-
fectiveness of these drugs in patients re-
ceiving barbiturate hypnotics con-
comitantly; the clinical implications of
these interactions should be clear.

Smith points out that barbiturates are
highly addictive but then states that
“‘Dalmane . . . is addictive, although not
as addictive as barbiturates; patients de-
velop a tolerance for it more slowly.”
Here he treats two distinctly different en-
tities—tolerance (loss of effect at thera-
peutic doses) and addiction (physical de-
pendence)—as if they were one and the
same. While physical dependence has
been reported with some benzodiaze-
pines, such cases have usually been in
patients who had received excessive
doses over an extended period of time;
the Dalmane package insert clearly
states that physical dependence to Dal-
mane has not been observed or reported
in patients receiving it. Furthermore, the
IOM report states: ‘‘Among the disad-
vantages [of the barbiturates] are that
tolerance [to their sleep-inducing proper-
ties] may develop quickly with regular
nightly use.’’” The preponderance of the
medical evidence indicates that toler-
ance to the hypnotic effect of Dalmane
does not develop over a normal course of
therapy.

In two particular instances, the Sci-
ence article appears to incorrectly inter-
pret the data set forth in the IOM report
regarding the relative safety of Dalmane
versus that of the barbiturates in an over-
dose situation. That ‘‘Dalmane’s great-
est attribute [safety] was, for all practical
purposes, unimportant’’ is not borne out
by critical examination of the scientific
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literature, nor can it be supported by the
IOM report itself, which states: ‘It is un-
usual . . . for an overdose of a benzodi-
azepine alone to be fatal, and this partic-
ular safety aspect has been widely recog-
nized. . . . When benzodiazepines have
been taken alone in overdose ...
the outcome usually has been benign,
even when the dose has been rather
large.”” In contrast, the IOM report
states: ‘‘Among the disadvantages [of
the barbiturates] in suicidal overdose,
coma and death can occur at relatively
low doses (10-20 dosage units).”’

The dangers of combining any drugs
that act on the central nervous system in
a suicide attempt should not be mini-
mized, but as Greenblatt et al. (I) state:
‘“...the severity of intoxication in
cases of multiple drug ingestion probably
depends largely on the type and quantity
of non-benzodiazepines or other agents
involved’’ [emphasis added].

An indication of suicides involving
hypnotics, when used alone or in combi-
nation with alcohol or other drugs, ap-
pears in the April 1977 DAWN (Drug
Abuse Warning System) report (2),
in which the mortality per million pills
prescribed is presented. The data rele-
vant to the context of the Science ar-
ticle are shown in Table 1.

The suggestion that ‘‘The effects of
[Dalmane] . . . are increasingly felt dur-
ing the day . . .”” has not been borne out
by systematic evaluation of the daytime
effects of Dalmane in insomniac pa-
tients. There is ample evidence that side
effects of Dalmane, such as drowsiness,
when they do occur, are generally seen
early in therapy —between days 1 and 4,
and most often on day 1 (3). If accu-
mulation of the long-acting metabolite of
Dalmane were to produce detrimental ef-
fects, one would expect to see an in-
crease in side effects over time; this has
not been the case in clinical experience
in millions of patients.

That the accumulation of the metabo-
lites of Dalmane contributes ‘‘to greatly
diminished alertness and hand-eye coor-
dination . . . [which] constitutes a signif-
icant drawback for Dalmane relative to
barbiturates’’ has not been proved in the
patient population for which hypnotics
should be prescribed. One study has
shown that, when both barbiturate hyp-
notics and Dalmane are administered to
insomniac patients, no significant decre-
ment in hand-eye coordination skills re-
lated to driving occurred, even when
these performance parameters were
measured after as many as 14 consecu-
tive nights of drug administration (4). We
encourage further research in this area,
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Table 1. Mortality, alone or in combination
with alcohol or other drugs, per million pills
prescribed.

Drug-related

Agent deaths per
million pills
Secobarbital 11.6
Seco/ Amobarbital 9.7
Amobarbital 8.5
Pentobarbital 7.8
Flurazepam 0.3

research which should employ the ap-
propriate methodology and patient popu-
lation.

Citing the relatively small number of
patients (ten) involved in the sleep re-
search laboratory studies in which Dal-
mane was proved effective for 28 nights,
the IOM report inferred that the data de-
rived from these studies may not be val-
id. Sleep research laboratory studies per-
mit accurate, objective measurement of
the architecture of sleep; these measure-
ments are exceptionally reproducible
across studies. Clinical researchers and
biostatisticians recognize that the more
precise the measurement being used for
evaluation, the fewer patients need be
evaluated. The relatively small “‘n’’ in-
volved in these studies does not, there-
fore, in any way invalidate the data de-
rived from sleep laboratory research,
since this method permits precise, accu-
rate measurement of the actual efficacy
of hypnotic medications.

The selection of patients for these
studies was based on strict inclusion cri-
teria, one of which was a willingness to
spend many nights in a sleep research
laboratory, and the most important of
which was the presence of clinical in-
somnia measurable by sleep research
laboratory techniques. The strict pro-
tocols followed in these trials are in-
dicative of the objectivity for which the
researchers strove, not of biased or
slanted screening techniques, as was in-
ferred.

We strongly support the IOM report’s
recommendation to initiate new, more
sophisticated, multidisciplinary research
on the efficacy and safety of hypnotics.
However, the statements in the IOM re-
port that ‘‘ways must be found to collect
data and sponsor research which will
supplement the information put forth by
the pharmaceutical companies in new
drug applications and . . . marketing re-
ports . . .”” and ‘‘the industry has domi-
nated sleeping pill research’’ suggest that
the data gathered to date have been
biased in favor of the industry. This in-
sinuation is unwarranted and unjustified.

We contend that objective sleep labora-
tory research, combined with subjective
studies of hypnotics has provided the
best available methods for determining
and replicating data on the efficacy of
these drug products.

Bruce H. MEDD
Professional Services, Roche
Laboratories, Nutley, New Jersey 07110
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Anlyan et al. now state that many pa-
tients can take hypnotics for years with-
out ‘‘obvious’’ adverse effects, but the
IOM report—signed by the full panel in-
cluding Anlyan—contains many state-
ments to the contrary. ‘‘Some chronic
insomniac patients receiving prolonged
treatment with hypnotics appear to sleep
worse than similar patients without hyp-
notic therapy’’ (p. 93); ‘“‘in long-term
use, the side effects and risks of ben-
zodiazepine hypnotics are likely to in-
crease’’ (p. 142); ‘‘the consensus of sleep
disorders specialists seems to be that
hypnotic drugs should not be the primary
form of treatment for patients with per-
sistent insomnia’’ (p. 138).

As to the point about addiction raised
by both Anlyan and Roche, the IOM re-
port says flatly, ‘‘Although physical ad-
diction to benzodiazepines is not as ma-
jor a medical problem as it is for other
classes of sedative-hypnotics, there has
been growing concern in medical circles
about dependence on these drugs. It has
been estimated that ingestion of 3 to 5
times the hypnotic dose for one month
may pose withdrawal seizures’ (p. 28);
“‘with any hypnotic, patients should be
advised of the potential for the develop-
ment of habituation in the form of nightly
reliance on sleeping pills’” (p. 139).

Roche makes a questionable dis-
tinction between tests of motor coordi-
nation following flurazepam use among
insomniac and noninsomniac patients,
because few of the millions who take flu-
razepam have classic insomnia. More-
over, contrary to an implication in
Roche’s letter, motor coordination has
been tested among insomniacs, and
found to affect coordination. As the IOM
report states (p. 165), two British re-
searchers determined that ‘‘30 mg of flu-
razepam manifested definite impairment
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of visual-motor coordination’’ in ‘‘anx-
ious, insomniac patients.’’

Finally, Roche selectively omits six
words from a sentence in the IOM report
quoted in the third paragraph of their let-
ter; the words point up what the IOM
committee considered to be inadequate
proof of Dalmane’s efficacy in long-term
use. The full sentence as written by the
IOM panel reads, ‘*Of drugs marketed in
the United States, only flurazepam has
been shown to affect sleep for as long as
28 days of continuous use, and then only
in 10 insomniac subjects’’ (emphasis
added).—R. JEFFREY SMITH

Smith’s review of the Institute of Med-
icine (IOM) report on sleeping pills
concludes with a quotation from panel
member Frederick B. Glaser that in-
somnia, ‘‘is not life threatening,”” but the
actual report reached no such conclu-
sion. Our data (/), cited in the IOM re-
port, and other studies (2), have shown
that people who sleep less than 7 hours a
night or who complain of insomnia have
substantially increased mortalities. For
example, men who reported they usually
got less than 4 hours of sleep a night had
2.8 times the mortality of age-matched
men who reported 7 to 8 hours of sleep
(1). Controlling for reported sleep dura-
tion and insomnia, moreover, subjects
who reported taking sleeping pills ‘of-
ten’” had 50 percent greater mortality.

Although these statistical associations
among short sleep, sleeping pill use, and
increased mortality are highly signifi-
cant, the causal factors have not been es-
tablished. Specifically, we do not know
whether either treatment of insomnia
with sleeping pills or avoidance of sleep-
ing pills can prolong life.

The IOM study emphasized that the
benefits and risks of sleeping pills, par-
ticularly their long-term risks, are un-
clear. Since adequate assessment of
sleeping pill benefits and risks has not
been available to physicians, to the Food
and Drug Administration (FDA), or to
the manufacturers, it is not surprising
that their activities have lacked firm sci-
entific rationales. When the common pa-
tient complains of trouble sleeping, no-
body really knows what should be done.
Our lack of knowledge should not be
blamed primarily on the manufacturers,
since they have financed almost all re-
cent clinical sleeping pill research.

How could we lack essential knowl-
edge about such widely used drugs?

As an aged class of drugs, the sleeping
pills seem to have been abandoned by
contemporary  psychopharmacologists
for romances with the younger antipsy-
chotics, antidepressants, lithium salts,
and so forth, just as in the 1950’s and
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1960’s, the old-fashioned and modest
technologies of solar heating and wind-
mills were abandoned because of fasci-
nation with nuclear energy. Youth tri-
umphed over sober policy! These were
worldwide phenomena not limited to the
United States. Widespread use of sleep-
ing pills also occurs in socialist coun-
tries, which tends to exclude advertising
and the profit motive as major factors in
sleeping pill misuse.

A few examples demonstrate the ex-
tent to which our research establishment
is failing to monitor sleeping pills, even
though many new compounds are being
introduced. The IOM found that only a
handful of small clinical studies of sleep-
ing pills have been sponsored by govern-
ment and philanthropic agencies in re-
cent memory; the IOM cited no long-
term, randomizing studies of sleeping
pills whatsoever done in the United
States. The President’s Commission on
Mental Health failed to contemplate
any clinical research on sleeping pills
(3), and sleeping pill research has
not even been mentioned in recent gov-
ernment research plans ¢, 5). Biblio-
graphic efforts have also been neglected.
The National Institute of Mental
Health’s Psychopharmacology Bulletin
omits most clinical trials of sleeping pills
from its psychopharmacology bibliogra-
phy, yet the National Institute of Neuro-
logical and Communicative Disorders
and Stroke has withdrawn its support
from sleep bibliographies compiled at the
University of California at Los Angeles.
I would hope that White House support
for the IOM study augurs a government
effort to reevaluate sleeping pill use.

To establish guidelines for treating pa-
tients with insomnia, we need an orga-
nized, government-sponsored program
of clinical trials both of sleeping pills and
of alternative treatments. A research ef-
fort proportionate to the health problem
should be developed. It is estimated that
there are about 27 million hypnotic drug
prescriptions filled yearly in the United
States, not counting the use of di-
azepam as a hypnotic (6). Since some
studies suggest that diazepam may be
used as a hypnotic as often as fluraze-
pam (7)—diazepam is also prescribed for
other purposes—total annual outpatient
prescriptions used for sleep induction
probably exceed 35 million. Including
the costs not only of these prescriptions
but also the costs of the physician visits,
laboratory tests, and so forth, associated
with them and including the costs of hos-
pital dispensing, I estimate the total
health effort devoted to insomnia ex-
ceeds $500 million annually. Since the
United States spends 4 percent of health
costs on research (), a proportionate re-

search program for sleeping pills should
receive at least $20 million yearly. My
estimate of the excess deaths associated
with sleeping pill use would also support
a research program of this magnitude,
while estimates based on the mortality
associated with insomnia indicate need
for an even larger research program.

In summary, the most important con-
clusion of the IOM study was that there
is insufficient knowledge of how in-
somnia should be treated. We need to
discover effective ways of reducing the
mortality associated with short sleep,
with insomnia, and with use of sleeping
pills. Only when adequate scientific
knowledge is available to establish which
treatment approaches are safe and ef-
fective can we expect the FDA and phar-
maceutical advertising to promulgate
such approaches among our nation’s
physicians.

DANIEL F. KRIPKE
Department of Psychiatry, University
of California, San Diego, La Jolla 92093,
and Veterans Administration
Medical Center, San Diego 92161
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I hope other practicing physicians read
Smith’s excellent article on the Institute
of Medicine’s report on the overprescrib-
ing of sleeping pills. The inaccuracies
and misleading statements in the Physi-
cian’s Desk Reference (PDR) and in ad-
vertising are but one facet of the pill-
pushing propensities of the pharmaceuti-
cal industry and the creation of a pill-
popping society.

Practicing physicians are subject to a
continual barrage of advertising as new
drugs are marketed in rapidly increasing
numbers. The PDR becomes thicker
each year. Detail men tout pills in physi-
cians’ offices, each claiming a superior
product, handing out impressive docu-
ments (and samples) to prove it. Nation-
al, state, and specialty medical meetings
are three-ring circuses where pharma-
ceutical houses intensively push their

(Continued on page 122)
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(Continued from page 8)

products. Each drug advertisement in
medical journals claims superior results.
Competition is fierce.

The most recent peddling medium for
drugs is the program for continuing med-
ical education foisted on physicians by
state licensing boards on the premise
that better medical care will result. Drug
manufacturers are making hay by of-
fering an array of films, programs, and
tapes giving “*CME credit,”” but which
are basically sales gimmicks. Most of
these ‘‘educational’’ films are made by
cooperative medical school faculty mem-
bers and are accepted by physicians as
scientific and objective. The ‘‘science’
of marketing apparently has reached its
peak of development in the selling of
drugs to my sophisticated, educated,
gullible colleagues. As physicians swal-
low more pharmaceutical company prop-
aganda, patients swallow more pills.

Propaganda + physician + patient +
prescription = profit is a highly success-
ful formula.

HERBERT L. JOSEPH
1516 Napa Street,
Vallejo, California 94590

Nuclear Risk

In support of Richard L. Meehan’s ed-
itorial ‘*Nuclear safety: Is scientific liter-
acy the answer?”’ (11 May, p. 571), 1
should like to ask, Where are the crowds
of protesters clamoring to close down
O’Hare airport? Or the jet aircraft manu-
facturers? Where are the banners and slo-
gans to shut down the automakers of De-
troit? . . . the cigarette factories of the
South? It’s interesting that the actual sta-
tistics of 273 killed in one jet crash, 300
or more highway fatalities in one week-
end, and uncounted, documented deaths
from emphysema and heart problems
have not caused more than a slight ripple
in public opinion.

In spite of all the outcry, the nuclear
generating industry record is no fatalities
after 20 years of operation. From the
Three Mile Island incident the govern-
ment and independent experts have esti-
mated the possible increase in cancer
mortality resulting from radiation re-
leases to be 3 to 4 per 100,000 individuals
compared to an expected 4000 to 5000
cancer deaths in the same population
from other causes (/).

Nuclear safety—yes, no argument, it
must be examined, maintained, and wor-
ried about. However, the hysteria of
much of the media and the American

public about possible nuclear risks
should be tempered by the realization of
the demonstrated greater risks we daily
accept. Why do we accept some risks
and reject others? I don’t know, but,
when the people in the loud antinuclear
groups and lobbies stop smoking and
traveling in airplanes and cars, then per-
haps T will have more respect for their
position on the risks affecting my life.
DoNALD S. PARSONS
Rural Delivery 5, Box 295A,
Towanda, Pennsylvania 18848
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Continuation Methods

The article ‘‘Continuation methods:
new ways to solve equations’’ (Research
News, May 4, p. 488) was an extreme-
ly effective presentation of new and
difficult mathematical ideas to a gen-
eral audience. Gina Bari Kolata stresses
the new continuation methods; it can be
pointed out that the older ‘‘simplicial’’
methods mentioned there are in fact ac-
tually competitive and useful in solving
hard problems, and both approaches are
still evolving. The basic idea of contin-
uation has a certain simplicity shown in
the article which may be more readily
communicated to many scientists. In any
case, continuation can be thought of as
an alternative way of explaining and im-
plementing some of the ideas of Scarf
and Eaves though their work uses sim-
plicial methods for implementation.

JAMES A. YORKE
University of Maryland, College Park
20742, and Laboratory of Theoretical
Biology, National Cancer Institute,
Bethesda, Maryland 20205

I enjoyed reading Kolata’s article but
believe she is not justified in asserting
that the older simplicial methods of
Scarf and Eaves are much more diffi-
cult to implement than the newer dif-
ferentiable continuation methods. It
seems to me that both methods need fur-
ther study and computational experi-
ence.

One problem is to see how machine al-
gorithms can be developed which unify
the simplicial and differentiable ap-
proaches. Perhaps an even more impor-
tant problem is to make a study of the
“‘complexity’’ of these methods; that is,
find a theory of speed of computation for
path following algorithms.

STEPHEN SMALE
Department of Mathematics,
University of California, Berkeley 94720
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