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ABSTRACT Midazolam is a drug that creates temporary
anterograde amnesia. In a within-subjects, double-blind
experiment, participants studied a list of stimuli after re-
ceiving an injection of midazolam in one session and after
receiving

words and almost nonexistent for abstract pictures. We
argue that the less familiar the stimulus, the less likely it is
to be associated with an experimental context. These data
bolster our claim that unitization increases the chances of
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Prospective participants were carefully screened and signed an
informed-consent form prior to the medical procedure. At each
session, they received a single intravenous injection of either
0.03 mg/kg (to a maximum of 2.5 mg) of midazolam or a matching
volume of saline. The effects of midazolam are almost immedi-
ate, but dissipate and are typically gone within 60 min.

Prior to the midazolam or saline injection, all participants
were told that they would view a series of items on a laptop
computer and rate how pleasant each was, using a 4-point Likert
scale from ,*r * to r,a,a .Theywerealsotold to expecta
recognition test on the stimuli at the end of the session. Ap-
proximately 2 min after receiving the injection, participants
viewed the three types of stimuli, presented in a random order.
Each item remained on the screen for 1 s, after which the par-
ticipant rated its pleasantness by clicking on the scale, using the
built-in mouse pad on the computer. Time to rate each stimulus
was self-paced, and the study phase lasted for approximately
12 to 15 min.

Participants were then given the Modified Digit Span task
(MODS; Lovett, Reder, & Lebiere, 1997), which lasted ap-
proximately 20 min and tested each participant’s working
memory. Immediately after the working memory task, partici-
pants were given a recognition test on the items judged earlier.



condition, F(1, 22) = 35.9, Aep > .999, n ? = .62. There was
also a reliable interaction of drug condition and stimulus type,
F(2,44) = 10.3, fep = .99, n('z = .32. Inspection of the figure
shows that the hit rate did not differ among the three stimulus
types under midazolam, F(2, 44) = 1.3, %, = .65, 1,2 = .06.
However, in the saline condition, abstract stimuli produced
significantly fewer hits than did photographs, F(1, 22) = 6.4,
Aep = .93, 2 = .22, and these two stimulus types produced
significantly fewer hits than words, F(1, 22) = 53.9, /%, > .999,

n,,z = .71. The effect of the drug was smaller for abstract pic-
tures than for words, F(1, 22) = 20.7, Aep = .99, 1 2 = .48, and
was smaller for abstract pictures than for photographs, F(1, 22)
= 5.3, fep = 91, 1 2 = .49.

The false alarm data are displayed in the bottom half of Figure



recollecting than do young adults and as a result rely more
heavily on familiarity (Buchler & Reder, in press). That ten-
dency does not affect recognition of abstract pictures, because
even young adults have trouble building episodic traces for
abstract pictures. Furthermore, age does not increase vulnera-
bility to commit false alarms to unfamiliar, abstract pictures,
because older adults do not have more experience with these
pictures than do younger adults. For unfamiliar, abstract pic-
tures, unlike other stimulus classes used by Koutstaal et al.,
false alarm rates did not differ between the two age groups.

In summary, midazolam introduces a specific dissociation
among stimulus types such that when participants cannot cap-
italize on unitization—a process that results from the lasting
effects of experience—performance is relatively unaffected by
the drug. Unitization is a prerequisite for building contextual
associations that enable recollection, and midazolam affects
recollection only when these associations could otherwise
be built.
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