Anesthesiology
17:241-247, 1977

Subjective Responses to Six Common Preoperative Medications

W. H. Forrest, Jr., M.D.,* C. R. Brown, F.F.A.R.A.C.S.,1t B. W. Brown, Ph.D.,t

Three countrolled, double-blind studies of six commonly used
preoperative medications were carried out to evaluate their effects
on patients’ sleepiness, apprehension, restlessness, and confu-
sion, and to determine the incidences of side effects. Separate
studies each dealt with two barbiturates, an antihistaminic and
a minor tranquilizer, and two narcotic analgesics. In the first study
a treatment was pentobarbital, 50 or 150 mg, sodium secobar-
bital, 50 or 150 mg, or placebo. In the second, a treatment was
diazepam, 5, 10, or 15 mg, hydroxyzine, 50, 100, or 150 mg, or
placebo. In the third, it was morphine, 5 or 10 mg, meperidine,
50 or 100 mg, or placebo. Each patient received only one treatment;
it was randomly assigned and administered intramuscularly 90
minutes before operation. Approximately 30 patients received
each treatment, There were 509 subjects in the entire investiga-
tion. Subjective responses, scored on a scale of 0 to 9, were obtained
30 and 60 minutes after the injection was administered and were
compared with baseline responses obtained before treatment.
Independent ratings were also made by a nurse-observer, and an
overall evaluation was provided by an anesthesiologist. Interview
and medication times were controlled to assure standard measure-
ments throughout all three studies. Five of the six compounds
(all but diazepam) increased patients’ subjective ratings of sleepi-
ness, and the effects were dose-related. None of the six compounds
had any significant effect upon postmedication apprehension
as reported by the patients. The only frequently observed side
effects, found with all six premedicants, were dry mouth and
slurred speech. (Key words: Premedication; Hypnotics, pento-
barbital; Hypnotics, secobarbital; Hypnotics, diazepam; Hyp-
notics, hydroxyzine; Analgesics, narcotic, morphine; Analgesics,
narcotic, meperidine; Subjective effects: apprehension: sleepi-
ness; restlessness; confusion.)

REFLECTING on his experience as an anesthesiologist
and investigator of pain, Beecher remarked more than
20 years ago that “Empirical procedures firmly en-
trenched in the habits of good doctors seem to have
avigor and life, not to say immortality, of their own.™
His words certainly characterize anesthesiologists’ ap-
proaches to preoperative medication.

Depending upon clinical experience and favorite
routine, the anesthesiologist may order a sedative, a
tranquilizer, an analgesic. or a vagolytic agent for the
patient awaiting a surgical operation. Most often the
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premedication is a combination of two or more com-
pounds from different pharmacologic groups. Many
different drugs are prescribed for patients facing
essentially the same type of operation. One reason for
the use of many different agents is that there is no
general agreement about indications for premedica-
tion. Another is that most clinical investigations of g
efficacies of specific drugs have lacked both definition
and persuasiveness, whether they have been based ong
objective measures or patients’ subjective responses.

While it is s.;cnerally accepted that patient appre-
hension is a major factor that should be controlled ing
the preoperative period,? there is no standard pro-i
cedure for evaluating it. Objective measures, such as
visual evoked responses.® catecholamine excretion,
blood pressure, pulse, and respiration,® have beeng
utilized as surrogates for sedation and apprehension,
but the results have been difficult to correlate with clini-
cal behavior. Subjective measures have also been em-
ployed, based upon direct questioning of the patient."®

Very few studies of premedicant drugs are method-
ologically sound. Almost without exception they havez
utilized arbitrarily chosen dosages determined from
common clinical practice. Frequently the Lompounds
compared came tfrom different pharmacologic groupsg
and were tested at only one dose. Many times, combi-
nations of two or more drugs were compared without
knowledge of their individual effects. Little or no
effort was expended to establish the sensitivity of thes
method—to demonstrate the ability of the merhodo
to distinguish the test compound(s) from placebo, or 8
high and low doses of the same compound from each g
other —or to estimate the potency of a test compoundi'?
relative to a standard drug in the same pharmacologicg
group.

The purposes of the studies described here were 1)
to evaluate the sensitivities of subjective methods for
determining efficacies of premedicant drugs; 2)
gain knowledge about commonly used premedicant§
drugs for future comparisons with new compounds;
3) to develop information about dose-response rela-
tionships as a foundation for future premedicant
drug-interaction studies; 4) to develop an ongoing
program for evaluating new methods of studying pre-
medicants. Three groups of frequently used premedi-
cants—sedatives, “minor tranquilizers,” and anal-
gesics-—were studied in three separate studies. Each
was a randomized double-blind study, and each com-
pound was studied at at least two dose levels, in the
clinical range of safety. Medications were adminis-
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Tasre 1. Patient Distribution by Type or Location
of Operation for All Three Studies

Lype or Locaton of Operation Percentage of Patients (n = 504)

Spine and knee 31
Uterus and/or adnexa 25
Stomach and large intestine 10
Spleen 3
Breast 6
Diagnostic 5
Plastic 4
Prostate 3
Great vessels 3
Kidney 2
Other 3

tered intramuscularly 90 minutes prior to operation
and evaluations of apprehension, sleepiness, confu-
sion and restlessness were made.

Method

PATIENT SELECTION

All subjects were adult patients at Stanford Univer-
sity Hospital. They had been screened to be sure they
would be able to tolerate the test medications; did not
have any major organ system disease except the condi-
tion that required surgical treatment and were other-
wise in good health; and would be able to communi-
cate with the nurse-observer. Consents of the patient,
surgeon, and anesthesiologist were obtained for each
subject.

Five hundred and nine patients took part in the
investigation— 149 in the barbiturate study, 210 in
the study of diazepam and hydroxyzine, and 150 in
the narcotic analgesic study. Of the 509, 63 per cent
were women and 37 per cent were men. The mean
age of all patients was 40 years. There were no sig-
nificant ditferences among treatment groups with
regard to age, height, or weight. There was very nearly
equal distribution of patients in the treatment groups.
Fourteen of the groups had 30 patients each, while
two had 29 patients and one had 31. The proportions
of male subjects in individual groups ranged from
20 per cent (one group) to 50 per cent (two groups).
Table I shows the percentage distribution of patients
by type or location of operation.

TREATMENTS

Each subject received a single intramuscular injec-
tion at 6 am on the day of operation. All treatiments
were assigned randomly and administered in identical
syringes. A special nurse, other than the nurse-observer,
prepared the syringes, which were marked with the
study case number only. There were 17 treatment
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groups. In the first study, treatment was pentobarbi-
tal, 50 or 150 mg, secobarbital, 50 or 150 mg, or placebo
(lactose). In the second study, treatment was diaze-
pam, 5, 10, or 15 mg, hydroxyzine, 50, 100, or 150 mg,
or placebo. In the third study, treatment was mor-
phine, 5 or 10 mg, meperidine, 50 or 100 mg, or
placebo.

All patients received pentobarbital, 100 mg, orally,
at 10 pM on the night before operation, and no other
medication was administered after 6:30 pm that eve-
ning.

DaTa COLLECTION AND ANALYSIS

apeojumoq

The data were obtained by a nurse-observer trained
to interview patients for their subjective responses t@
medication. Each patient was visited the night preced:;
ing the operation. The study was described and an in§
formed consent was signed when the patient agreed t&
participate in the study. The nurse-observer described
the questlons to be asked in the interviews the followin
morning.

Just before 6 am on the day of operation, the nursed
observer interviewed the patient, obtaining the pa
tient’s own estimate of his/her degree of sleepinesg
apprehension, confusion, and restlessness. The nurse
observer also recorded the presence and extent of
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headache, dizziness, nausea, sweating, vomiting, dr¥
mouth, and slurred speech. These 11 items, eack
scored on a scale of 0 (none) to 9 (most severe), becamg
the baseline data for examining the effect of prc%)
medication.
It should be noted here that the questions asked og
the patient were always presented in the same way and
in the same order. In the orientation session of thé‘
preceding evening, the patient had been told that §
rating, from zero to nine, would be expected in answc§
to cach query, and certain points on the scale had bee@’
described verbally to provide some an(hmmg of the
scale across patients. A ten-point scale is cer tdml‘g
more than sufficient in studies of subjective 1‘esponse%§’
such as these, and it causes no problem and does aftor d;
finer analysis than a scale with fewer points. C oarseg
scales may hide real ditferences, especially when th@
ends of the scales are not anchored well in orienting
the patient. Of course, the randomized, double-blind
nature of the studies assures that when a difference
is uncovered, whether on a four- or a ten-point scale,
it can be taken as real, with the stated statistical risk.
At 6 rM the nurse-observer administered the treat-
ment. At 6:30 am she returned to the patient’s room
for a second interview, asking about the same four
main effects, the seven specified side etfects, and any
other side effects noticed by the patient. At 7 am, after
the patient had been transported to the surgical suite
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but before entry into the operating room, the nurse-
observer interviewed the patient again about the main
and side effects.

In addition to obtaining ratings from the patient,

the nurse-observer recorded independent ratings of

the patient’s sleepiness, apprehension, confusion,
and restlessness, prior to questioning the patient. In
the operating room, the anesthesiologist rated each
patient for adequacy of medication and for ease of in-
duction (satisfactory or unsatisfactory).

By admitting no more than two patients to the study
cach day, and by controlling the movements of pa-
tients and hospital personnel, it was possible to stand-
ardize the interviewing.

Studies were designed to facilitate comparisons
among the commonly used drugs, and standard
parallel-line biocassay techniques” were employed.
When results did not show parallel lines with signifi-
cant common slope for the two preparations tested in
a study, the bioassay potency calculations were not
done, and individual treatments were compared with
placebo (one-sided t-tests). The data analyzed were
changes from baseline (.c., the score at the first inter-
view subtracted trom the score at the 30-minute and
60-minute interviews, post-medication). As a check on
the randomization, preliminary analyses were done to
assure that the groups were not different at baseline.

Results

SLEEPINESS

The only response variable for which most of the
drugs studied demonstrated any consistent effect
was sleepiness. Five of the six drugs (all but diaze pam)
showed dose responsiveness, with increased sleepiness
accompanying an increased dose (fig. 1). Only three
of the assays for sleepiness (sedatives at 30 and 60
minutes and analgesics at 60 minutes) satisfy the cri-
teria for validity of a parallel-line bioassay, that is, sig-
nificant common slope, nonsignificant nonparallel-
ism between individual dose—response curves, and
a significant ditference between placebo and the
pooled mean for active treatments. These valid assays
indicate that pentobarbital, 75 mg, produces approxi-
mately the same preoperative sedation as secobarbital,
150 mg, in 30 minutes and secobarbital, 100 myg, at
one hour. For the analgesics, at one hour meperidine,
80 mg, produces the same preoperative sedation as
10 mg morphine. For the analgesics at one-half hour,
there was a trend toward dose responsiveness, but the
common slope was not significant (P > 0.5). However,
meperidine, 100 mg, was significantly different tfrom
placebo (P < 0.01). Neither the one-half nor the one-
hour assays of diazepam and hydroxyzine were valid
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SLEEPINESS
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Fic. 1. Mean patient sleepiness scores at 30 and 60 minutes,
plotted as differences from baseline (pretreatment). Dose—response
curves are drawn parallel for the three assays that are valid, seda-
tives at one-half and one hour, and analgesics at one hour. For the
remaining nonvalid assays the dose-response curves are drawn as
the best representation of the treatment points for each drug. In
these nonvalid bioassays, treatments significantly different from
placebo (P < 0.01) are marked with asterisks. Negative scores indi-
cate less sleepiness than pretreatment baseline.

because of the lack of dose responsiveness with diaze-
pam. All of the hydroxyzine treatments except 50 mg
at one-half hour and two of the diazepam treaunents
(10 and 15 myg at one hour) were significantly differ-
ent from placebo (£ < 0.01), and there was a signih-
cant slope for hydroxyzine—that is, 150 mg was sig-
nificanty different from 50 mg (P < 0.01) at one
hour.

In each study the nurse’s evaluation of sleepiness
paralleled those of the patients.
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APPREHENSION (NERVOUSNESS)
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Fic. 2. Mean patient and nurse scores at 30 and 60 minutes,
plotted as differences from baseline (pretreatment) for appre-
hension (nervousness). Nurses’ ratings are shown because they are
strikingly different from patient scores. All assavs are nonvalid.
Treatments signihcantly different trom placebo (17 < 0.01) are
marked with asterisks. Negative scores indicate less apprehension
than pretreatment baseline.

APPREHENSION

There was no valid assay for this variable, and the
striking finding was that none of the drugs at any dose
had a significant effect (P < 0.01) upon apprehension
(fig. 2) relative to placebo as reported by the patient.

In each study patients who received a placebo had
higher apprehension scores in the operating suite
than half an hour carlier in their rooms. More appre-
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hension in the later interview was also reported by
most of the groups recciving non-placebo drugs.
The nurse’s ratings for apprehension resembled
the patients’ responses for two of the three studies.
In the study of hydroxyzine and diazepam, however,
her ratings for both observation times showed de-
creased apprehension with increasing doses of diaze-
pam and hydroxyzine, but neither of the slopes was
statistically significant. There were significant cffects
(P <0.01) with all hydroxyzine treatments relative
1o placebo for both observation times, except lor tlg*

50-mg dose at one-halt and one hour. g
8

&

CONFUSION AND RESTLESSNESS =

o

i 3

No significant effect (P < 0.01) could be (lcm(ngj—
strated for any drug evaluated with regard to these
variables. N
2

3

N - b %
ANESTHESIOLOGISTS RATINGS 2

o

. . . N . Q

I'able 2 summarizes anesthesiologists’ ratings of adl

)

17 treatments for ease of induction and the adequady
o0

of medication. Little effort was made to standardi 7%%

these ratings or insure completeness. It was {elt thgt
the randomization and blindfold nature ol the studids
would minimize bias in the comparisons across lreai—
ment groups and, beyond that, it would be useful t‘@
have the clinical judgments of the dmsthesmloglsfgs
relatively undisturbed by any effort to change, dehng
or standardize. In the opinion of the dn(‘sthesmlogrst@
placebo was a reasonably satisfactory premedicant.

Sipe EFrrcTs

161-2¥50000/1C¢

The two most frequent side effects at one hour ig
all three studies were dry mouth and slurred spequ
(table 3). The incidences of dry mouth ranged frmé
26 to 87 per cent among the 17 treatment groups,
showed a trend toward dose reponsiveness for afl
drugs except pentobarbital, and were signi[i(‘antfg
different from placebo (P < 0.01) for all analgesg
treatments except morphine, 5 mg. Slurred %peecﬁ
was reported 10 to 57 per cent of the time among th;a
treatments and was significantly different hmﬁ
placebo (P < 0.01) for meperidine, 100 mg. Fhele
was a suggestion of dose responsiveness for hydroxy-
zine and meperidine.

Perhaps the most surprising finding was that nausea
occurred no more frequently with the analgesics,
where it is usually a common side effect, than with
placebo. On the other hand, sweatiness, another effect
often ascribed ro analgesics, was most prominent with
the analgesics and significantly different from placebo
(P < 0.01) for meperidine, 100 mg. No patient re-
ported vomiting. For all side effects the half-hour data
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246 FORREST,
showed the same general trends, but with lower inci-
dence rates.

Only ten of the 509 patients (2 per cent) complained
ot severe pain at the site of injection. Four of these
had received hydroxyzine, 100 mg: two cach received
pentobarbital, 150 mg, or diazepam, 15 mg; one each
was given hydroxyzine, 150 mg, and morphine, 10 mg.
Twenty-four per cent of the subjects had slight pain
atthe injection sight, and 74 per cent reported no pain
at all.

Discussion

The findings regarding drug-induced sleepiness
are consistent with what is known about these com-
pounds. Sedation is the primary effect of the barbitu-
rates. Itis also a major side ettect of the narcotic anal-
gesics and hydroxyzine, an antihistamine. In contrast,
sedation is not a principal eftfect ol diaze pam except at
higher doses® or during chronic administration, where
this is a recognized side effect.

Although we would expect greater sedation at one
hour than at 30 minutes, based on pharmacokinetic
data, our results do not support this expectation. Pa-
tients who received medications other than placebo
were about equally sedated at the 30- and 60-minute
interviews. This probably reflects the more wakeful
environment of the second mterview, which was con-
ducted just outside the operating room, while the first
was cartied out in the quiet of the patient’s room. The
responses of patients given placebo support this in-
terpretation, for theyv reported less sedation at the
second interview than at the first in all three studies.

The results for apprehension conflict with many
anesthesiologists’ clinical impresstons and with the
findings in the literature that these drugs are effective
for the reduction of preoperative apprehension. One
could explain these differences by assuming that our
method of measuring apprehension is not sensitive.
One might ask, though, whether a medication given
to allay apprehension, yet not producing significant
eftects detectable by the patient in a caretully con-
trolled study, can be achieving any clinical ettect, even
if a more sensitive method were to reveal a difference.
Furthermore, our data suggest that the method for
measuring the patients’ apprehension has some sensi-
tivity, since patients who received placebo were sig-
nificantly (P < 0.05) more nervous or apprehensive
according to their own appraisals at the time of their
second postmedication interview—as the operation
itself became imminent. Ofcourse, one cannot rule out
the possibility that both the patient and the nurse ex-
pected greater apprehension at the second interview
and that the results were influenced by this expec-
tation.

Further support for our ne

gative results comes from
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the work of Conner ¢ al.* which strongly suggests
(although indirectly) that blood levels of barbiturates
higher than those used in our study reduce preopera-
tive apprehension. These investigators administered
pentobarbital, 50 and 100 mg, and lorazepam, 2 and
4 mg, intravenously and established a significant
(P < 0.05) common slope for the subjective response
of apprehension 30 minutes after injection, using
much the same method employed by us. Much larger
intramuscular doses than those administered in our
study would presumably be necessary to obtain simi-
lar blood levels of pentobarbital at 30 minutes.

The inability ot all these drugs to allay apprehensior
(when given intramuscularly in the doses used) is leas
surprising for the barbiturates, since they are pre
sumably prescribed tor their soportfic etfects.’® Alsog
narcotic analgesics are not purported to be anxiolyticg
dlthough they may have euphoric effects in pain-free
subjects."! But of course one of the principal daum,
tor hydroxyzine and diazepam is that as premedicantg
they have a calming or anxiolytic effect.

At the time we lirst analyzed our results we were
a loss to explain the consistent failure of dlazepdm L@
reduce apprchension, because of the many clai
made for this cffect. Subwqucmlx
reported that when diazepam is administered intraz
muscularly it is not rapidly absorbed. Accordinglyg
one would expect little change from placebo in th
drug’s etfect upon apprehension within one hour.

It is puzzling to us that both the nurse-observer an(g
the anesthesiologists so often rated diazepam andg
hydroxvzine as having positive eftects when [hcg
patients did not rate them that way. This did not hap«
pen with the other drugs. In fgure 2, for example\‘
the patients’ responses suggested that they were feel-o
ing more appl chensive with diazepam, but the nmseD
observers’ scores tended to indicate the patients dp~
peared less dpplchensl\e as the dose increased. Al](&
with hydroxyzine, the nurse-observer's scores leachc(é
significance, indicating less apprehension, while thég
patient scores were not significantly ditferent fromg
placebo. The anesthesiologists’ ratings for the effecg
of premedication showed the greatest difference%
from placebo with diazepam and hydroxyzine, agaii
suggesting they “recognized” the patient was receiv-
ing an active drug (table 2).

Can it be that these drugs produce a certain effect
that can be detected by experienced observers, even
though the patient himself is experiencing a differ-
ent subjective reaction at the time? If so, this might
explain the disparities between our results and the
findings of those previous investigators who depended
almost exclusively on observer evaluations rather than
patient responses. And if this effect were viewed as
a positive response to the drug, that might also explain
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the extreme popularity of these drugs with physicians
who prescribe them so widely.

Other differences in methodology, besides the use
of patient ratings rather than observer scores, might
also contribute to the marked contrast between our
findings and those of previous investigators. For
example, Forrest ¢f «/."* and Epstein and Lasagna®™
have shown that drowsiness, sleepiness, and other
sedative effects can be measured the morning after
the administration of many nighttime hypnotics. Fail-
ure to control for such a variable could have a marked
impact on the results of an experimental study dealing
with preoperative medication.

We found that anesthesiologists rated all treat-
ments, including placebo, as very satislactory for ease
of induction. This probably reflects the fact that
modern-day anesthesiology has available so many
potent induction agents that premedication actually
exerts very little influence over induction itself.

Ve did not attempt to allocate treatments in order
to control for differences among patients” emotional
states, for variations in subjects’ emotional lability,
or for differences among anesthesiologists in the
impact they have on patients” emotional states. The
scores we analyzed were adjusted for patient condi-
tion prior to medication, however, and we hoped this
would at least partially control for each patient’s anxi-
ety level and the anesthesiologist’s influence on that
anxiety.

We would recommend that all future studies of pre-
medicants utilize methodology that determines the
patients’ own responses to treatment. We question
whether studies that depend exclusively on the evalua-
tion of an outside observer without measuring pa-
tients’ subjective reactions can produce reliable and
useful conclusions.

In addition to sedation, we chose to measure the
variables apprehension, confusion, and restlessness
because they are patient reactions to the immediate
prospect of surgery that the anesthesiologist seeks
to control by giving premedication. We found little in
our investigation to suggest that any of the six widely
used premedicants when administered alone had
more than minimal clinical effect on these variables.
Recognizing that many anesthesiologists use a poly-
pharmaceutical approach when premedicating, we
acknowledge that in combination these drugs may
have a beneficial premedication effect. Further care-
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fully controlled studies. however, will be required
to confirm or deny the efficacies of combinations of
these treatments.

The authors thank the patients, anesthesiologists, and surgeons
who, through their participation, made this study possible. They
also acknowledge Barbara Arnoldussen, RN the nurse-observer
on this project, for her excellent work, and Dr. . W. Bellville for
his invaluable contribution during the planning of the study.
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