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Sleep can reduce proactive interference

Magdalena Abel and Karl-Heinz T. Bauml

Department of Experimental Psychology, Regensburg University, Germany

Sleep has repeatedly been connected to processes of memory consolidation. While extensive research
indeed documents beneficial effects of sleep on memory, little is yet known about the role of sleep for
interference effects in episodic memory. Although two prior studies reported sleep to reduce retroactive
interference, no sleep effect has previously been found for proactive interference. Here we applied a
study format differing from that employed by the prior studies to induce a high degree of proactive
interference, and asked participants to encode a single list or two interfering lists of paired associates via
pure study cycles. Testing occurred after 12 hours of diurnal wakefulness or nocturnal sleep. Consistent
with the prior work, we found sleep in comparison to wake did not affect memory for the single list, but
reduced retroactive interference. In addition we found sleep reduced proactive interference, and reduced
retroactive and proactive interference to the same extent. The finding is consistent with the view that
arising benefits of sleep are caused by the reactivation of memory contents during sleep, which has been
suggested to strengthen and stabilise memories. Such stabilisation may make memories less susceptible to
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competition from interfering memories at test and thus reduce interference effects.

Keywords: Proactive interference; Retroactive interference; Sleep; Delay; Forgetting.

A vast amount of research links sleep to pro-
cesses of memory consolidation. Sleep, in com-
parison to wakefulness, has been shown to
stabilise memories and to leave them less prone
to forgetting over time (for a review, see Conte &
Ficca, 2013). The beneficial effects of sleep are
generally attributed to the reactivation of mem-
ory contents; hippocampal networks involved in
encoding are assumed to be reactivated during
slow-wave sleep, stabilising the contents by
initiating their transfer to neocortex for long-
term storage (e.g., Diekelmann & Born, 2010).
Although knowledge about the interplay of sleep
and memory accumulates rapidly, relatively little
is known about the role of sleep in interference
effects in episodic memory. Two previous studies
examined the issue, indicating that sleep may
counteract retroactive interference but not proac-
tive interference.

Experimentally, interference effects have often
been examined by employing paired-associate
learning. With this method, participants initially
study a first list of word pairs (e.g., door-cherry, or
A-B) and, after a short distractor task, study a
second list of pairs (e.g., door-lion, or A-C). On the
final test the pairs’ shared first items are presented
as retrieval cues (e.g., door-?, or A-?), and parti-
cipants are asked to recall the pairs’ second items,
regardless of whether they were studied in the
context of the first or the second list (i.e., cherry,
lion; or B, C). Typically, the additional encoding of
the other list impairs memory for each of the two
lists, when compared to a control condition, in
which participants study a single list only (e.g.,
Barnes & Underwood, 1959; Underwood, 1957).
Retroactive interference refers to reduced mem-
ory for the first list because of subsequent list-2
encoding, whereas proactive interference refers to
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reduced memory for the second list due to prior
list-1 encoding (for a review, see Crowder, 1976).
Interference effects have mostly been attributed to
a retrieval-based mechanism, according to which
memories linked to the same retrieval cue compete
for recall when the common cue is presented,
thereby making recall of the single memories less
likely than in a no-interference condition in which
no such competition arises (for reviews, see
Crowder, 1976; Wixted, 2004).

The first study to look into the interplay of
sleep and interference effects was conducted by
Ekstrand (1967). Across several study—test cycles,
participants encoded either a single list of paired
associates or two interfering lists (A-B, A-C).
Memory was tested after a retention interval of
several hours, filled with either sleep or wakeful-
ness. Ekstrand reported beneficial effects of sleep
on memory for both the single list and the two
interfering lists; yet a more pronounced benefit of
sleep was found for the first list (A-B) than for
the second list (A-C), which led Ekstrand to
conclude that sleep counteracts retroactive, but
not proactive, interference. Drosopoulos, Schulze,
Fischer, and Born (2007, Experiment 1) re-
examined the issue. Again, participants encoded
either a single list of paired associates or two
interfering lists (A-B, A-C) via repeated study—
test cycles. Sleep in comparison to wake was
found to benefit retention of the first list (A-B),
while no such benefit was observed for the second
list (A-C) and the single list. Thus, consistent with
Ekstrand (1967), retroactive interference was
present after wake, but not after sleep, whereas
no sleep effects emerged for proactive interfer-
ence and single-list performance.

On the basis of their finding that sleep was
selectively beneficial for the first list (A-B), and
because rather high recall levels had been ob-
served for the other two lists (i.e., for the second
list, A-C, after the short delay, and for the non-
interfering single list after the wake delay),
Drosopoulos et al. (2007) hypothesised that sleep
might be especially beneficial for memories
initially recalled at a lower level. They addressed
the issue in their second experiment, in which
they asked participants to encode two non-inter-
fering lists of paired associates (i.e., A-B, C-D) to
a learning criterion of either 90% or 60% correct.
Indeed, a benefit of sleep compared to wake was
only evident for the weak (60%) but not for the
strong (90%) encoding condition, indicating that
initial recall level might play the critical role for
sleep-related recovery from interference.
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These results, together with those by Ekstrand
(1967), are consistent with the view that sleep
effects are driven by memories’ initial recall level:
only if memories’ initial recall level is low, as was
the case for retroactive interference in the two
previous studies, is sleep beneficial; if the recall
level is high, as was the case for proactive inter-
ference and the single-list conditions in the two
previous studies, no or only a reduced beneficial
effect of sleep arises (Drosopoulos et al., 2007). In
the present study we revisited the issue, examining
the role of sleep for retroactive and proactive
interference under conditions in which both inter-
ference effects arise, and in which proactive
interference is expected to create an even lower
initial recall level than retroactive interference.
Following the above proposal, under such condi-
tions, sleep should be beneficial for both forms of
interference and might even be more beneficial for
proactive than retroactive interference.

To create a higher degree of proactive than
retroactive interference, we employed a study
format differing from that applied in the prior
studies by Drosopoulos et al. (2007) and Ekstrand
(1967). This decision was based on results reported
by Tulving and Watkins (1974) who conducted
several experiments in which participants encoded
two interfering lists of paired associates (A-B, A-C),
either via repeated study—test cycles to a specific
learning criterion, or via pure study cycles. When
study—test cycles were employed during encoding,
recall of the first (A-B) list was inferior to recall of
the second (A-C) list on the final test; yet when
encoding was based on pure study trials without any
initial testing the pattern reversed and recall of the
first (A-B) list was superior to recall of the second
(A-C) list (for related results, see Pastotter, Schick-
er, Niedernhuber, & Bduml, 2011; Szpunar, McDer-
mott, & Roediger, 2008). Both Drosopoulos et al.
(2007) and Ekstrand (1967) examined sleep’s
influence on interference effects employing study—
test cycles during encoding and, consistent with
Tulving and Watkins (1974), found recall of the first
(A-B) list to be inferior to recall of the second (A-
C) list. In the present study we employed pure study
cycles during encoding to create inferior recall of
the second (A-C) list compared to recall of the first
(A-B) list, i.e., to create a higher degree of proac-
tive interference than retroactive interference.

We report the results of an experiment designed
to examine how sleep affects retroactive and
proactive interference. Participants encoded two
interfering lists or a non-interfering single list of
paired associates via pure study cycles, and were
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tested on the pairs after retention intervals filled
with sleep or wake. In line with previous studies,
and to avoid floor effects, a relatively high degree
of learning was induced by presenting all lists on
three successive study cycles. At test, the pairs’ first
items (A-terms) were presented as retrieval cues
and participants were asked to recall the pairs’
second items (B- and C-terms). Following Tulving
and Watkins (1974) we expected higher recall for
the first than the second interfering list, and thus a
higher degree of proactive than retroactive
interference. Following the proposal that mem-
ories’ initial recall level predicts the amount of
sleep’s beneficial effect on memory performance
(Drosopoulos et al., 2007), we expected sleep-
related benefits for both interfering lists, with
possibly higher benefits for the second than the
first interfering list, i.e., more sleep-related reduc-
tion in proactive than retroactive interference.

METHOD
Participants

The data of 12 participants were eliminated from
the sample prior to data analysis, because they
reported alcohol intake or napping during the
day. The final sample consisted of 144 participants
(30 male), equally distributed across the six
experimental conditions (mean age = 23.3 years,
range = 18-30 years). All participants were
healthy, fluent in German, and reported regular
sleep—wake cycles (i.e., no shift work or other
recurrent disturbances). They were randomly
and evenly assigned to one of the experimental
conditions; no differences concerning scores on
the Epworth Sleepiness Scale (Hoddes, Zarcone,
Smythe, Phillips, & Dement, 1973) or rough
estimates of intelligence (Oswald & Roth, 1987)
were evident between conditions (all ps >.40).

Materials

Materials comprised 45 unrelated neutral words,
consisting of one- and two-syllable exemplars
drawn from different semantic categories (Van
Overschelde, Rawson, & Dunlosky, 2004). A total
of 15 items were randomly chosen as retrieval cues.
The remaining 30 items were transferred into lists
of 15 items, and lists of paired associates were
created by pairing the cue lists with the item lists
and by sequentially pairing the randomised cues

and items across lists. The same material was used
in interference and no-interference conditions.

Design

The experiment had a 2 x2 design with the
between-participants factors of Delay (12-h
wake, 12-h sleep) and Interference (no interfer-
ence, interference). Participants in the 12-h wake
condition started the experiment at 9 am, partici-
pants in the 12-h sleep condition at 9 pm (Abel &
Béauml, 2012, in press; Ellenbogen, Hulbert, Stick-
gold, Dinges, & Thompson-Schill, 2006; Payne,
Stickgold, Swanberg, & Kensinger, 2008; Scullin &
McDaniel, 2010). Initially, participants studied
either a single list (no-interference condition) or
two interfering lists of paired associates (interfer-
ence condition). Recall performance for the
material was tested after a delay of 12 hours that
included either diurnal wake (12-h wake condi-
tion) or nocturnal sleep (12-h sleep condition).
Because sessions took place at different times
of day in the 12-h delay conditions, an additional
short-delay control condition examined both
circadian and interference effects at baseline. In
this control condition half of the participants
studied paired associates at 9 am (am condition),
the other half at 9 pm (pm condition); all partici-
pants were tested on the pairs after a short delay
of 10 minutes. To reduce sample size, interference
was manipulated within participants; sequence of
conditions was balanced across participants (see
Figure 1a for an illustration of all conditions)."

"In literature on interference effects a distinction is
frequently made between single-list conditions controlling for
either retroactive or proactive interference (e.g., Anderson &
Neely, 1996). This distinction pertains to the exact point of time
at which single-list encoding takes place. It is reasoned that
retroactive interference is adequately assessed when single-list
encoding takes place at the same point of time as encoding of
the first list in interference conditions, whereas proactive
interference is adequately assessed when single-list encoding
takes place at the same point of time as encoding of the second
list in interference conditions. We also differentiated between
the two single-list encoding conditions, and half of the
participants in all no-interference conditions encoded the list
as control for retroactive interference, while the other half
encoded it as control for proactive interference. However,
because comparisons between the two single-list encoding
conditions never revealed significant differences in recall level
in any of the delay conditions, all 1s(47) < 1.30, all ps >.200, we
pooled the data for the two single-list encoding conditions and
report the results without further mentioning the distinction.
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Figure 1. (a) Illustration of conditions: In the 12-h wake conditions participants studied paired associates at 9 am, and were tested
on the material after a 12-h delay filled with daytime wakefulness. In the 12-h sleep conditions the experiment started at 9 pm and
memory was tested after a 12-h delay filled with night-time sleep. In both 12-h delay conditions participants initially studied either
two interfering lists of paired associates (A-B, A-C) or a non-interfering single list. In the short-delay control conditions at 9 am or
9 pm, participants successively encoded and recalled both the two interfering lists (A-B, A-C) and a single list; memory was in each
case tested after only a short delay. (b) Mean recall performance as a function of delay (12-h sleep, 12-h wake) and list (single list, 1st
interfering list, 2nd interfering list). Error bars represent standard errors.

Procedure

Study phase. In the interference condition
participants studied two lists. Before presentation
of the first list, participants were asked to
memorise paired associates on three study cycles.
Item pairs were then presented in random order
and at a rate of 4 seconds each centrally on the
computer screen. When all pairs had been pre-
sented once, the second study cycle began and
pairs were presented again in random order. With
the third corresponding study cycle, encoding of
the first list was completed. A short distractor

phase of about 10 minutes followed, before
participants encoded the second list. Participants
were asked to memorise the word pairs in
addition to the ones they had already studied.
The study procedure for the second list was
identical to that for the first list. After study of
the second list, another distractor phase of about
10 minutes followed. Subsequently participants
from the short-delay control condition took the
final memory test assessing recall for both lists of
paired associates; participants from the 12-h delay
conditions left the laboratory and returned
after 12 hours to take the same test. In the
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no-interference condition, participants studied a
single list of paired associates on three consecu-
tive study cycles. The general study procedure was
similar to the interference condition, but partici-
pants engaged in an additional distractor task of
equal length while participants in the interference
conditions studied the additional list. Distractors
comprised cognitive tests, like the connect-the-
numbers test (Oswald & Roth, 1987), as well as
unrelated decision tasks.

Test phase. In the interference condition testing
took place in the form of a modified modified free
recall test (e.g., Barnes & Underwood, 1959;
Drosopoulos et al., 2007; Ekstrand, 1967): Parti-
cipants saw the retrieval cue centrally on the
computer screen and were asked to write down
both items they had previously studied in relation
to the respective cue. In addition, participants
were asked to indicate which of the items had
been studied first and which second. After 15
seconds the next cue appeared on the screen. In
the no-interference condition testing took place in
the same way. However, because only one item
had been studied in relation to each cue, pre-
sentation time of cues was reduced to 10 seconds.

Before dismissing participants we checked for
compliance with instructions: All participants
included in the 12-h wake condition reported
not to have taken naps during the day, while all
participants included in the 12-h sleep condition
reported to have slept regularly during the night
(mean sleep duration: 7.5 hours; range 5-10
hours). None of these participants reported alco-
hol intake between sessions.

RESULTS
Short-delay control condition

Mean recall levels after the short delay are
displayed in Table 1. A 3 x2 ANOVA with the
factors of Interference (single list, 1st interfering
list, 2nd interfering list) and Time of day (am, pm)
revealed a significant main effect of Interfer-
ence, F(2, 92) =30.23, MSE =187.52, p <.001,
n2=.40, indicating that, after the short delay,
memory performance was affected by the encod-
ing of the additional list. Indeed, recall was
reduced for both the first (A-B) and the second
(A-C) interfering list compared to the single list,
reflecting retroactive and proactive interference
(retroactive interference: #(47) =5.45, p <.001,

TABLE 1
Mean recall in the short-delay condition as a function
of time of day (am, pm) and list (single list,
1st interfering list, 2nd interfering list)

Short-delay condition

AM PM Combined
Single list 90.6 (4.1) 942 (1.6)  92.4 (2.2)
1st interfering list 84.2 (4.4) 87.2 (2.7) 85.7 (2.5)
2nd interfering list 69.4 (6.9) 72.8 (5.4) 71.1 (4.3)

Standard errors are displayed in parentheses.

d =0.79; proactive interference: #(47) =6.40, p <
.001, d =0.93). Additionally, recall of the second
interfering (A-C) list was inferior to recall of the
first interfering (A-B) list, #(47) =4.52, p <.001,
d =0.65, which demonstrates higher proactive
than retroactive interference. The ANOVA
revealed no other significant effects, Fs <1.0,
indicating that memory performance was not
affected by Time of day.

12-h delay conditions

Figure 1b shows recall performance after the 12-h
delay. Regarding retroactive interference, a 2 x2
ANOVA with the factors of Delay (12-h wake,
12-h sleep) and Interference (single list, 1st
interfering list) revealed a significant main effect
of Delay, F(1, 92) =4.50, MSE =383.26, p =.037,
n? =0.05, reflecting overall better memory after
sleep compared to wake (77.2% vs 68.7%), but
no main effect of Interference, F(1, 92) =1.84,
MSE =383.26, p =.18. However, a significant inter-
action of the two factors emerged, F(1, 92) =5.42,
MSE =383.26, p =.022, n>=0.06, indicating that
memory in the two conditions was differently
affected by wake and sleep. Indeed, while sleep in
comparison to wake did not benefit single-list
performance (75.3% vs 76.1%), t(46) <1.0, it
improved recall of the first interfering (A-B) list
(792% vs 61.4%), t(46) =3.04, p =.004, d =0.81.
Thus retroactive interference was present after
wake, #(46) =236, p=.023, d=0.65, but was
absent after sleep, #(46) < 1.0.

Regarding proactive interference, an analo-
gous 2 x2 ANOVA with the factors of Delay
(12-h wake, 12-h sleep) and Interference (single
list, 2nd interfering list) revealed a significant
main effect of Interference, F(1, 92) =51.59,
MSE =485.10, p<.001, n?>=0.36, indicating
the presence of proactive interference, and a
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marginally significant main effect of Delay,
F(1, 92) =3.38, MSE =485.10, p =.07, reflecting
the tendency for better memory after sleep.
Importantly, a significant interaction of the two
factors emerged, F(1, 92) =4.09, MSE =485.10,
p =.046, 0> =0.04, showing that memory for the
two lists was differently affected by wake and
sleep. While sleep in comparison to wake did
not affect single-list performance (see above), it
improved memory for the second interfering
(A-C) list (52.1% vs 34.7%), t(46) =3.04, p =
.004, d =0.81. Proactive interference was evident
in both 12-h delay conditions (wake: #(46) = 6.48,
p <.001, d=1.36; sleep: #(46) =3.20, p =.003,
d=0.84).2

A final 2 x2 ANOVA with the factors of
Delay (12-h wake, 12-h sleep) and Interference
(1st interfering list, 2nd interfering list) showed
that results on the influence of sleep on proactive
interference were comparable to those on retro-
active interference. Analysis revealed significant
main effects of Delay, F(1, 46) =7.74, MSE =
812.18, p =.008, n2 =0.14, and Interference,
F(1, 46) =51.88, MSE =300.49, p <.001, n*=
0.53; the main effect of Delay reflects higher
performance after sleep than wake (65.6% vs
48.1%); the main effect of Interference reflects
higher recall for the first (A-B) than second
(A-C) interfering list (70.3% vs 43.3%), ie., a
higher amount of proactive than retroactive inter-
ference. No interaction of the two factors arose,
F(1, 46) < 1.0, indicating that the beneficial effect
of sleep on proactive interference was equivalent in
size to the effect on retroactive interference.

Confusion of list source and intrusion
errors

The analyses above are based on correct recall
rates. When participants in the interference con-
ditions incorrectly indicated that a specific re-
called item belonged to a different list context—
e.g., that an item belonged to the first interfering
(A-B) list although it had been presented on
the second interfering (A-C) list—this was
regarded as a case of list-source confusion.

2Retroactive and proactive interference after the 12-h
delays were analysed by means of two separate 2 x2 ANOVAs,
because interference was manipulated between participants in
these conditions. As participants studied either the single list or
both interfering lists, no all-encompassing 2 x3 ANOVA could
be calculated.
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A 2 x4 ANOVA with the factors of List (Ist
interfering list, 2nd interfering list) and Condition
(am control, pm control, 12-h wake, 12-h sleep)
showed that there was a significant difference
between lists (first interfering list: M =0.50, SD =
0.96; second interfering list: M =0.24, SD =0.86),
F(1, 92) =6.18, MSE =3.26, p =.015, 1> =0.06,
but no difference between conditions, F(3, 92) =
1.22, MSE=1.13, p=.307, n2 =0.04, and no
interaction between the two factors, F(3, 92) <
1.0.% Intrusion errors were analysed as well, and
included all cases in which items were incorrectly
recalled in connection to previously unassociated
cues (i.e., incorrectly paired items from the same
list, or falsely remembered unstudied items).
Intrusion rates were low (M =0.53, SD =0.64),
and did not vary across conditions, all ps >.167.

DISCUSSION

The results show retroactive interference after
wake, but reduced and even eliminated retro-
active interference after sleep. Two prior studies
have already reported such a pattern when using
study—test cycles during encoding (Drosopoulos
et al., 2007, Ekstrand, 1967), and the present
study generalises this pattern to a different study
format with pure study in the absence of any
retrieval cycles. More importantly, the present
results show proactive interference after wake,
but reduced proactive interference after sleep. To
our knowledge this is the first demonstration of
recovery from proactive interference after sleep
in the literature. Drosopoulos et al. (2007) and
Ekstrand (1967) had already addressed the issue
but, by employing study—test cycles during
encoding, likely created too low amounts of
proactive interference to make any possible sleep
benefits measurable.

Drosopoulos et al. (2007) hypothesised that
sleep effects might be driven by memories’ initial
recall level, such that sleep should be beneficial if
memories’ initial recall level was relatively low,
whereas no beneficial effect of sleep should arise
if the recall level was quite high. The present
results are consistent with this view, demonstrat-
ing sleep benefits for the two interfering lists,
which were reduced in recall level, but not for the
non-interfering single list, which showed a high

%A 2x2 ANOVA comparing the 12-h delay conditions
only showed that there was no significant difference between
conditions, and no significant interaction, all Fs(1, 46) <1.0.
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recall level. However, the results for the two
interfering lists go beyond the prior view by
indicating that sleep benefits do not decrease
strictly with increases in initial recall level. Indeed,
sleep-related recovery from retroactive interfer-
ence was equivalent in amount to that observed for
proactive interference, although initial recall level
was considerably lower for proactive than retro-
active interference (see Figure 1b). These results
might suggest that, over a wide range of initial
recall levels, beneficial effects of sleep are present
and are well comparable in size, and that sleep
effects are absent for very high recall levels only.
However, further work is required to examine in
more detail exactly how sleep effects depend on
initial recall level, and whether there is a role for
interference-specific sleep effects.

The currently prevailing account of sleep-
related memory consolidation attributes the aris-
ing benefits of sleep to a reactivation of memory
contents during slow-wave sleep that is assumed
to strengthen and stabilise memories by initiating
their transfer from hippocampus to neocortical
sites of long-term storage (see Diekelmann &
Born, 2010). This view fits well with the present
results, indicating that sleep can reduce interfer-
ence effects by actively stabilising single mem-
ories and thus making them less susceptible to
competition from interfering memories at test. As
a consequence, typical interference effects may
emerge after wakefulness, but may be reduced or
even eliminated after sleep (for a related result,
see Ellenbogen, Hulbert, et al., 20006).

In contrast to this active account, the classic
view on why sleep benefits memory claims that
sleep passively protects memories from incidental
interference (e.g., Jenkins & Dallenbach, 1924;
Wixted, 2004; for a discussion see Ellenbogen,
Payne, & Stickgold, 2006). Yet if this passive
account were adequate, experimentally induced
interference effects should remain intact after
sleep. A reduction of experimentally induced
interference effects might rather be expected to
emerge after wake, because the incidental inter-
ference occurring only during wake should
gradually reduce the difference between prior
interference and no-interference conditions. The
observed pattern of intact interference effects
after wake but reduced interference effects after
sleep thus contrasts with the predictions of the
classic view, and challenges the proposal that
sleep does nothing more than passively shield
memories from incidental interference.

The present results indicate that sleep adds to
the list of factors that can induce release from
proactive interference. Prior work on release
from proactive interference has reported a num-
ber of techniques to reduce this interference, like
list-method directed forgetting, context change,
and interpolated testing. These studies have
shown that a cue to forget a previously studied
non-target list can lead to a release from proac-
tive interference (e.g., Bjork, 1970, 1989), an
internal context change between the prior study
of a non-target list and the subsequent study of a
target list can reduce proactive interference (e.g.,
Pastotter & Bduml, 2007; Sahakyan & Kelley,
2002), and testing previously studied non-target
lists before subsequent encoding of the target list
can result in better memory for the target
information (e.g., Pastotter et al., 2011; Szpunar
et al., 2008; see also Bauml & Kliegl, 2013). All of
these techniques trigger release processes that
operate prior to target list encoding, whereas
sleep triggers release processes that operate
subsequent to target list encoding.

In the interference literature of the past
decades there has been a long ongoing debate
about whether retroactive interference might
recover over time (e.g., Crowder, 1976). While
some researchers argued that recovery from
retroactive interference was a reliable phenom-
enon (e.g., Brown, 1976), others questioned the
proposal (e.g., Keppel, 1968). Consistent with the
latter view, the present results do not provide
evidence for recovery from retroactive interfer-
ence across the wake delay. However, differen-
tiating between delays filled with wake and delays
filled with sleep, the results demonstrate that
recovery from interference is certainly possible,
although mainly if sleep, but not diurnal wakeful-
ness, follows encoding of the lists. The finding that
sleep reduces both retroactive and proactive
interference may offer a new perspective in the
ongoing debate on recovery from interference.

To conclude, this is the first study in the
literature to show that sleep in comparison to
wake not only counteracts retroactive interfer-
ence but counteracts proactive interference as
well. This sleep effect seems to be comparable in
size for the two forms of interference. The finding
is consistent with the currently prevailing account
of sleep-related memory consolidation, according
to which the arising benefits of sleep are caused
by the reactivation of memory contents during
sleep that is assumed to strengthen and stabilise
memories. Such stabilisation may make memories
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less susceptible to competition from interfering
memories at test, and thus reduce both retro-
active and proactive interference.
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