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Recognition memory judgments can be influenced by a variety of signals including fluency. Here, we investigated whether

the neural correlates of memory illusions (i.e., misattribution of fluency to prior study) can be modulated by fluency

context. Using a masked priming/recognition memory paradigm, we found memory illusions for low confidence decisions.

When fluency varied randomly across trials, we found reductions in perirhinal cortex (PrC) activity for primed trials, as well

as a (pre)cuneus-PrC (BA 35) connectivity. When the fluency context was unchanging, there was increased PrC activity for

primed trials, with the (pre)cuneus showing greater connectivity with PrC (BA 36). Thus, our results tentatively suggest two

neural mechanisms via which fluency can lead to memory illusions.

A long-held theory of recognitionmemory is that it can be support-
ed by recollection (the retrieval of detailed contextual information
associated with an event), as well as by familiarity (an acontextual
sense that something has been previously experienced) (Yonelinas
2002). In recent years, the idea that recognition memory judg-
ments can be influenced by how fluent items are perceived has
gained much support. Several studies have found that participants
exhibit a tendency to judge an item “old” if fluency associatedwith
that item has been previously enhanced (Jacoby and Whitehouse
1989; Whittlesea et al. 1990; Whittlesea and Williams 2000).
This experience of perceived greater fluency has been demonstrat-
ed even for items which had not actually been studied before, pro-
ducing what some researchers have termed “illusions of memory”
(Whittlesea et al. 1990; Whittlesea 1993).

Converging electrophysiological and functional magnetic
resonance imaging (fMRI) evidence suggests that, first, fluency-
based memory is associated with multiple neural networks, each
of which has the potential to contribute to recognition memory
judgments (Woollams et al. 2008; Park and Donaldson 2016; Li
et al. 2017), and second, that activity changes in the perirhinal cor-
tex (PrC) (Dew and Cabeza 2013; Wang et al. 2014, 2016) and its
connectivity with the (pre)cuneus (Dew and Cabeza 2013) reflect
fluent processing.

Recently, we conducted an fMRI study in which we manipu-
lated the fluency context, such that a group of participantswas pre-
sented with primed and unprimed words intermixed with each
other (random context [RC]), whereas a second group was present-
ed with primed and unprimed words in separate blocks (blocked
context [BC]) (Gomes et al. 2017). Priming increased high confi-
dence (HC) recognition memory performance in the RC (but not
BC) condition, suggesting that a fluency context that allowed var-
iations in fluency on a trial-by-trial level (i.e., RC) was determinant
for the ability of priming to support objective recognitionmemory
(see also Leynes and Zish 2012; Bruett and Leynes 2015).

Whereas our previous paper (Gomes et al. 2017) looked at the
effect of priming on recognition memory accuracy, here, we en-
quired whether the neural correlates of fluency-basedmemory illu-
sions may be also sensitive to alterations of fluency context. For
that purpose, we used the same data set as in Gomes et al. (2017)
but restricted our analyses to FAs, as this category consists of un-
studied words that are (incorrectly) categorized “old,” such that

any increase in FAs due to priming could be used as a proxy for
fluency-based memory illusions (see Dew and Cabeza 2013 for a
similar rationale). We were also interested to test whether priming
would be obtained in the BC condition (Leynes and Zish did not
report fluency effects for FAs separately, so it is unclear whether
memory illusions occurred in the BC condition).

For the RC, we hypothesized that the (pre)cuneus and the
right PrC would be involved in fluency-based memory misattribu-
tions. The (pre)cuneus has been consistently implicated in the pro-
duction of both true and false memories (Cabeza et al. 2001;
Gonsalves et al. 2004; Slotnick and Schacter 2004; Garoff-Eaton
et al. 2006; Atkins and Reuter-Lorenz 2011;Wang et al. 2016), sug-
gesting that activity in this region during recognitionmemory tests
may reflect perceived oldness. The PrC has been shown to deacti-
vate during conceptually driven priming (Voss et al. 2009; Wang
et al. 2010, 2014; Gomes et al. 2016), and at least two studies
have directly implicated the PrC in the illusory memory effect
(Dew and Cabeza 2013; Wang et al. 2016).

Hypotheses regarding the BC condition are more difficult to
formulate, given that most fluency-related studies have used a par-
adigm in which fluent and control trials are randomly intermixed
(as in our RC experiment). Nevertheless, if fluency-based misattri-
butions also occur in the BC condition, then there is the possibility
that (pre)cuneus-PrC connectivity may also be present in the BC.

In this experiment, 48 participants—24 in the RC and 24 in
the BC—were recruited (mean age: 23; 26 females). The stimuli
consisted of 600 low-frequency German words. At study, partici-
pants judged whether words (200 in total) contained exactly two
vowels or more/less than two vowels, followed by a fixation cross
of jittered duration. At test, they judged whether a target word pre-
sented for 2 sec was either old or new. This target word was always
preceded by a prime, which was sandwiched between two masks
andwas either the same (primed trials) or a different (unprimed tri-
als) word than the target word. There was a total of 200 primed
prime/target and 200 unprimed prime/target trials, half of which
had been presented in the study phase. After the recognition deci-
sion, participants selected among four choices how confident they
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were that the target word was old/new (see Fig. 1 and Gomes et al.
2017 for a more detailed description). At the end of the trial, a
fixation cross of jittered duration was presented. After completion
of the experiment, all participants performed a prime detection
test outside the scanner. They were all at chance level at detecting
the primes.

The behavioral analysis focused on proportion of trials as the
dependent variable (for the descriptive statistics of all response cat-
egories split by prime status, confidence, and context, see Gomes
et al. 2017). Becausewewere interested inmemorymisattributions,
only FAswere analyzed in this paper.We collapsed the first two rat-
ing choices into a low confidence (LC) category, and the third and
fourth choices into a HC condition (Gomes et al. 2017). The ex-
perimental design consisted of prime status (primed, unprimed)
and confidence (LC, HC) as a within-subject factors and context
(RC, BC) as a between-subject factor. The data were analyzed using
(mixed) repeated-measures analysis of variance (ANOVA) and
t-tests. A Huynh-Feldt correctionwas applied to the degrees of free-
dom of those tests for which the assumption of sphericity was vio-
lated. The α level was set, for all statistical tests, at 0.05.

The MRI data were collected using a 3T Siemens Skyra MRI
scanner. Functional images were acquired using a T2*-weighted
gradient echo-planar imaging (EPI) sequence, providing blood ox-
ygen level-dependent (BOLD) contrast (TR=1.8 sec, TE=35 ms,
flip angle = 75°, FOV=240×240 mm2, and matrix size = 96×96,
voxel resolution=2.5 ×2.5 ×3.75 mm3). Each image volume con-
sisted of 32 contiguous axial slices, positioned parallel to the
AC–PC axis and acquired in ascending order. A high-resolution
structural T1-weighted image was also acquired from each partici-
pant (voxel resolution=0.9375×1.1733×0.90 mm3).

The fMRI data were analyzed using the Statistical Parametric
Mapping (SPM8, http://www.fil.ion.ucl.ac.uk/spm/) toolbox.
Preprocessing of images included spatial realignment to correct
for head movement, slice timing correction to account for slice
acquisition order, coregistration of the structural image to the
mean functional image, segmentation of the structural image, nor-
malization of the structural and functional images to Montreal

Neurological Institute (MNI) space, and spatial smoothing (full-
width at half-maximum [FWHM]=6 mm).

Using our previous participant-specific general linear model
(GLM), statistical parametric maps (SPMs) of the t-statistic were
generated for the contrasts between primed and unprimed FAs, im-
plicitlymasked by themain effect of priming, and cluster-wise cor-
rected for multiple comparisons at P<0.05 (10-voxel extent). For
ROI analysis, the signal associated with each contrast was comput-
ed and averaged across the relevant ROI and subsequently submit-
ted to ANOVAs and t-tests.

For functional connectivity analysis, denoising was further
applied to the fMRI time series using the aCompCor approach
(Behzadi et al. 2007), which regresses out the five principal compo-
nents of whitematter and CSF. Main effects of task and themotion
parameters estimated during realignment were also added as covar-
iates. We created 8-mm spheres for regions of interest on the basis
of either significant activations in the current study (e.g., (pre)
cuneus) or previous research (e.g., right PrC). Subsequently, we cal-
culated the Fisher z-transformed correlation coefficient value be-
tween a seed and target regions for the primed>unprimed FAs
contrast and for both the RC and BC conditions. For both condi-
tions, our main connectivity analysis was that between the (pre)
cuneus (seed) and PrC (target), since this connection has been ob-
served in at least one fMRI study on fluency-based memory deci-
sions (e.g., Dew and Cabeza 2013). We also examined functional
connectivity among other ROIs that were significant in the primed
versus unprimed FAs contrast. For the RC, these ROIswere the right
middle occipital gyrus, left inferior occipital and fusiform gyrus.
For the BC, the ROIs were the bilateral putamen, rightmiddle fron-
tal gyrus andmiddle temporal gyrus. Functional connectivity anal-
yses were conducted using CONN (www.nitrc.org/projects/conn).

Behaviorally, a 2 Context × 2 Confidence ×2 Prime Status
mixed repeated-measures ANOVA on FAs yielded a significant
main effect of confidence, F(1,40) = 10.72, P<0.01, with a greater
proportion of LC (0.15) relative to HC (0.10) FAs, and a significant
main effect of prime status, F(1,40) = 4.62, P<0.05, with a greater
proportion of primed (0.13) relative to unprimed (0.12) FAs. The

confidence by prime status interaction
also reached significance, F(1,40) = 4.78,
P<0.05, which indicated that, for both
the RC and BC conditions there was a
greater incidence of primed (0.16) relative
to unprimed (0.14) FAs for LC ratings (RC:
t(20) = 1.73, P<0.05, d=0.50; BC: t(20) =
2.32, P<0.05, d=0.51), whereas no differ-
ences were found between primed (0.10)
and unprimed (0.10) FAs for HC ratings
(Gomes et al. 2017). No other effects
were significant.

Regarding the fMRI analysis, we
initially conducted the primed versus
unprimed FAs contrast, separately for the
RC and BC conditions, which revealed a
significant cluster in the left and right
(pre)cuneus, respectively (Fig. 2A).We ex-
tracted the parameter estimates from an
8-mm sphere around the peak coordinate
of these clusters, and submitted the data
to a 2 Context× 2 Confidence×Prime
Status mixed repeated-measures ANOVA.
This analysis only revealed a significant
three-way interaction, F(1,36) = 8.34, P<
0.01. Separate ANOVAs revealed that, for
HC data, the left (pre)cuneus showed
increased response for primed versus
unprimedFAs in theRC,whereas the right

Figure 1. Experimental design. At study, participants were shown low-frequency German words and
asked to decide whether a word had either exactly two vowels or more/less than two vowels. At test, a
prime word was presented very briefly and sandwiched between masks (random array of seven
symbols). A target word was then shown, to which participants made old/new (Alt/Neu) recognition
memory decisions. In half of the trials, prime and target were the same word (primed trials, e.g.,
prime: fugen, target: FUGEN), whereas in the other half they were a different word (unprimed trials,
e.g., prime: zutun, target: ARTEN). After the old/new memory judgment, they decided how confident
they were by selecting one out of four rating options that varied in confidence strength: Raten (Guess),
Nicht sicher (Not sure), Sicher (Sure), Wissen (Know).
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(pre)cuneus showed a decrease in activation for primed versus
unprimed FAs in the BC (interaction: F(1,36) = 4.84, P<0.05). For
theLCdata, both the left and right (pre)cuneus exhibiteddecreased
activity during theRC andBC, respectively (main effect of priming:
F(1,36) = 4.13, P<0.05; see Fig. 2B).

For the RC,we additionally observed that the left fusiformand
bilateral inferior/middle occipital gyrus showed sensitivity to the
primed versus unprimed FAs contrast (see Fig. 2C, top). For the
BC, we also found reduced activation for primed versus unprimed
FAs in the bilateral putamen, right middle frontal gyrus, and left
middle temporal gyrus (see Fig. 2C, bottom). There were no inter-
actions with confidence in these regions in either context.

Because whole-brain analysis revealed no activity change in
the PrC in response to primed FAs, an ROI analysis was conducted
using an 8-mm sphere centered around the peak coordinate of the
PrC clusters identified in Dew and Cabeza’s study (BA 35 [33, −26,
−23] and BA 36 [37, −15, −27]). For the PrC BA 35, a 2 Context × 2
Confidence× 2 Prime Status repeated-measures ANOVA revealed a
significant Context× Prime Status interaction, F(1,35) = 4.50, P<
0.05, (all other Fs < 3.64, Ps > 0.10), indicating decreased activity
for primed relative to unprimed FAs in the RC experiment, and
the opposite effect in the BC experiment. Although the three-way
interaction was not significant, PrC activity for primed LC FAs
appeared to be reduced relative to unprimed LC FAs in the RC ex-
periment, whereas the reverse was apparent in the BC (both Ps <
0.06, see Fig. 2D). In contrast, these differences did not approach
significance for the HC condition (both Ps > 0.10). Even though
the analysis of the PrC BA 36 did not reveal any significant effects,
there was a numerical trend consistent with the PrC BA 35 results
(see Fig. 2D).

For the connectivity analyses, we decided to focus on LC trials
since the behavioral and neural effects were mostly present in this
condition. Given that the (pre)cuneus-PrC connectivity was of pri-

mary interest, we conducted a 2PrimeStatus × 2PrC (BA35, BA36) ×
2 Context mixed repeated-measures ANOVA using the PrC ROIs
from the previous analysis. There was only a significant three-way
interaction F(1,36) = 7.10, P= 0.01. As seen in Figure 3 (bottom),
this was due to increased connectivity (primed>unprimed trials)
between the (pre)cuneus and the PrC BA 35 in the RC, t(17) = 2.30,
P<0.05, d=0.54, whereas for the BC, significant connectivity was
found between the (pre)cuneus and the PrC BA 36, t(19) = 2.14, P<
0.05, d=0.48.

For the sake of exploration, we also examined functional con-
nectivity among theROIs identified in thepriming contrast, noting
that these analyses were uncorrected for multiple comparisons.
There was increased connectivity between the right middle occipi-
tal gyrus seed and the left fusiformand inferior occipital gyri targets
only in the RC (both ts > 2.22, Ps < 0.05, ds > 0.52), whichwas great-
er for primed relative to unprimed LC FAs. Regarding the BC, there
was only increased connectivity between the right (pre)cuneus and
the bilateral putamen, t(19) = 1.97, P<0.05, d=0.44, which, surpris-
ingly, was also significant in the RC condition, t(17) = 3.35, P<0.01,
d=0.79. Figure 3 (top) summarizes the results of the combined con-
nectivity analyses.

The present study aimed at elucidating whether the neural
correlates of the illusory memory effect (i.e., misattributions of en-
hanced fluency to prior study)might also be influenced by changes
in fluency context. Our results suggest that thememory illusory ef-
fect may only occur for LC decisions and could indicate two dis-
tinct neural mechanisms via which fluency signals may be
interpreted as evidence of prior study.Whenprimed andunprimed
wordswere randomly interspersed (RC condition), the brainmech-
anism responsible for memory misattributions relied on a strong
precuneus-PrC (BA 35), as well as visual cortex, communication.
Although Dew and Cabeza (2013) had already linked (pre)
cuneus-PrC connectivity with fluency-related misattributions

DB

A C

Figure 2. fMRI results. (A) Location of the (pre)cuneus cluster detected in the primed versus unprimed FAs in both the RC ([−6, −82, 37], red) and BC
([18, −79, 22], green). (B) Mean parameter estimates within the (pre)cuneus ROIs in both types of context. (C) The left fusiform gyrus ([−18, −97, −11])
and bilateral inferior/middle occipital gyrus (left: [−24, −88, 1], right: [24, −94, 7]) also showed sensitivity to the primed versus unprimed FAs contrast in the
RC (top), whereas the right middle frontal gyrus ([30, 2, 46]), bilateral putamen (left: [−18, 14, 4], right: [21, 17, 2]), andmiddle temporal gyrus ([−42,−58,
7], not shown) also showed sensitivity to the primed versus unprimed FAs contrast in the BC (bottom). (D) Mean parameter estimates within the PrC ROIs
(left: BA 35, right: BA 36) for both the RC (red) and BC (green). P: primed, UP: unprimed, HC: high confidence, LC: low confidence.
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using a paradigm not dissimilar to ours, we additionally showed
that this connection seems true only when decision confidence
is particularly low. It is noteworthy that some research suggests
that PrC activity during objective memory is detected particularly
when decisions rely on weak memory traces (Davachi et al. 2003;
Ranganath et al. 2004; Song et al. 2011). Our results extend this
hypothesis by suggesting that both the right PrC and (pre)cuneus
also contribute to memory illusions during weak confidence
judgments.

When primed and unprimed trials were presented in separate
blocks (BC condition), we also observed (pre)cuneus-PrC connec-
tivity but in a different PrC location (BA 36). Furthermore, the
PrC (both BA 35 and 36) exhibited reduced activity for primed rel-
ative to unprimed LC trials in the RC, but increased activity for
primed items in the BC (although only significantly so in BA 35).
There is recent evidence that the PrC increases in activity with life-
time experience with object concepts, but it decreases in activity
with accrued experimental familiarity (Duke et al. 2017). Indeed,
masked priming during the BC condition recruited many of the
same brain regions that ostensibly support semantic priming
(Gomes et al. 2017). A speculative possibility could be that, given
that fluency from masked primes was unchanging in the BC con-
dition, conceptual processing of words predominated, leading to
increased activity in the PrC.

Memory illusions were also accompanied by enhanced
connectivity between the (pre)cuneus-putamen in both RC and
BC conditions. The putamen involvement in this experiment
could relate to facilitated access (due tomasked priming) to sublex-
ical/lexical information, a function commonly associatedwith this

region (Kotz et al. 2002; Oberhuber et al.
2013). This processing facilitation, com-
bined with (pre)cuneus input, may have
induced a feeling that the words had
been experienced before, leading tomem-
ory illusions.

At least two caveats should be men-
tioned. First, the behavioralmasked prim-
ing effect was rather small (around 2%
difference in magnitude), which could
raise concerns about replicability. The
literature onmasked priming is, however,
unequivocal in this respect—masked
priming is a robust phenomenonnotwith-
standing the small experimental effects
(often as small as ours) (Kinoshita and
Lupker 2003). In any case, future experi-
ments could use manipulations aimed to
increase priming levels (e.g., using multi-
ple prime repetitions). Second, contrary
to Dew and Cabeza, we did not observe
PrC-related changes in activity at the
whole-brain level in either fluency con-
text. This region is well-known to suffer
from significant signal dropout due to
air–tissue interfaces in the vicinity of the
medial temporal lobe, which could have
induced strong susceptibility artifacts
(Olman et al. 2009). There was evidence,
however, of PrC involvement when an
ROI analysis was conducted. In fact, the
primed and unprimed LC parameter esti-
mates for FAs were strikingly similar to
those obtained by Dew and Cabeza (see
their Figure 3).

To our knowledge, our study is the
first to demonstrate that thememory illu-

sion effectmay rely on a distinct neural mechanism, depending on
what kind of fluency context wasmanipulated at test. In particular,
the PrC decreased in activity for primed versus unprimed trials in
the RC, and the BA 35 (but not BA 36) subregion showed strong
connectivity with the (pre)cuneus. In contrast, the PrC appeared
to increase in activity for primed versus unprimed trials in the
BC, with the (pre)cuneus showing greater connectivity with BA
36 (but not BA 35). Furthermore, there seemed to be differences
in visual cortex connectivity between RC and BC, but these analy-
ses were post-hoc and should be interpreted with caution. Future
researchwill be needed to verify that these results holdwhendiffer-
ent fluency context manipulations are used.

Acknowledgments
This work was supported by grant IRTG-1457 from the Deutsche
Forschungsgemeinschaft (DFG). We thank Simon Kohl, Sandra
Dörrenbächer, and Benjamin Sturm for their assistance with data
collection.

References
Atkins AS, Reuter-Lorenz PA. 2011. Neural mechanisms of semantic

interference and false recognition in short-term memory. Neuroimage
56: 1726–1734. doi:10.1016/j.neuroimage.2011.02.048

Behzadi Y, Restom K, Liau J, Liu TT. 2007. A component based noise
correction method (CompCor) for BOLD and perfusion based fMRI.
Neuroimage 37: 90–101. doi:10.1016/j.neuroimage.2007.04.042

Bruett H, Leynes PA. 2015. Event-related potentials indicate thatfluency can
be interpreted as familiarity. Neuropsychologia 78: 41–50. doi:10.1016/
j.neuropsychologia.2015.09.035

Figure 3. Connectivity results. Top: Connectivity results for LC primed–unprimed FAs. 1: left (pre)
cuneus. 2: left fusiform gyrus, 3: left inferior occipital gyrus, 4: right middle occipital gyrus, 5: PrC (BA
35), 6: PrC (BA 36), 7: right (pre)cuneus, 8: putamen. Nodes in the graph correspond to the centroids
of our 8-mm ROIs. Red refers to RC nodes, green refers to BC nodes, and yellow refers to joint nodes.
Bottom: Mean parameter estimates of the connectivity between the (pre)cuneus and PrC BA 35, and
PrC BA 36 for both RC (red) and BC (green) conditions.

Fluency context and the illusory memory effect

www.learnmem.org 64 Learning & Memory

 Cold Spring Harbor Laboratory Press on February 6, 2019 - Published by learnmem.cshlp.orgDownloaded from 

http://learnmem.cshlp.org/
http://www.cshlpress.com


Cabeza R, Rao SM, Wagner AD, Mayer AR, Schacter DL. 2001. Can medial
temporal lobe regions distinguish true from false? An event-related
functional MRI study of veridical and illusory recognition memory.
Proc Natl Acad Sci 98: 4805–4810. doi:10.1073/pnas.081082698

Davachi L, Mitchell JP, Wagner AD. 2003. Multiple routes to memory:
distinctmedial temporal lobe processes build item and sourcememories.
Proc Natl Acad Sci 100: 2157–2162. doi:10.1073/pnas.0337195100

Dew ITZ, Cabeza R. 2013. A broader view of perirhinal function: from
recognition memory to fluency-based decisions. J Neurosci 33: 14466–
14474. doi:10.1523/JNEUROSCI.1413-13.2013

Duke D, Martin CB, Bowles B, McRae K, Köhler S. 2017. Perirhinal cortex
tracks degree of recent as well as cumulative lifetime experience with
object concepts. Cortex 89: 61–70. doi:10.1016/j.cortex.2017.01.015

Garoff-Eaton RJ, Slotnick SD, Schacter DL. 2006. Not all false memories are
created equal: the neural basis of false recognition. Cereb Cortex 16:
1645–1652. doi:10.1093/cercor/bhj101

Gomes CA, Figueiredo P, Mayes A. 2016. Priming for novel object
associations: neural differences from object item priming and
equivalent forms of recognition. Hippocampus 26: 472–491.
doi:10.1002/hipo.22537

GomesCA,Mecklinger A, ZimmerH. 2017. Behavioural and neural evidence
for the impact of fluency context on consciousmemory.Cortex 92: 271–
288. doi:10.1016/j.cortex.2017.04.008

Gonsalves B, Reber PJ, Gitelman DR, Parrish TB, Mesulam MM, Paller KA.
2004. Neural evidence that vivid imagining can lead to false
remembering. Psychol Sci 15: 655–660. doi:10.1111/j.0956-7976.2004.
00736.x

Jacoby LL, Whitehouse K. 1989. An illusion of memory: false recognition
influenced by unconscious perception. J Exp Psychol Gen 118: 126–135.

Kinoshita S, Lupker SJ. 2003. Masked priming: the state of the art. Psychology
Press, New York.

Kotz SA, Cappa SF, Von Cramon DY, Friederici AD. 2002. Modulation of the
lexical-semantic network by auditory semantic priming: an
event-related functional MRI study. Neuroimage 17: 1761–1772.

Leynes AP, Zish K. 2012. Event-related potential (ERP) evidence for
fluency-based recognition memory. Neuropsychologia 50: 3240–3249.
doi:10.1016/j.neuropsychologia.2012.10.004

Li B, Li B, Wang W, Gao C, Guo C. 2017. Electrophysiological signals
associated with fluency of different levels of processing reveal multiple
contributions to recognition memory. Conscious Cogn 53: 1–13.
doi:10.1016/j.concog.2017.05.001

Oberhuber M, Parker Jones ‘ �O, Hope TM, Prejawa S, Seghier ML, Green DW,
Price CJ. 2013. Functionally distinct contributions of the anterior and
posterior putamen during sublexical and lexical reading. Front Hum
Neurosci 7: 787. doi:10.3389/fnhum.2013.00787

Olman CA, Davachi L, Inati S. 2009. Distortion and signal loss in medial
temporal lobe. PLoS One 4: e8160. doi:10.1371/journal.pone.0008160

Park JL, Donaldson DI. 2016. Investigating the relationship between
implicit and explicit memory: evidence that masked repetition priming
speeds the onset of recollection. Neuroimage 139: 8–16. doi:10.1016/
j.neuroimage.2016.06.013

Ranganath C, Yonelinas AP, Cohen MX, Dy CJ, Tom SM, D’Esposito M.
2004. Dissociable correlates of recollection and familiarity within the
medial temporal lobes. Neuropsychologia 42: 2–13.

Slotnick SD, Schacter DL. 2004. A sensory signature that distinguishes true
from false memories. Nat Neurosci 7: 664–672. doi:10.1038/nn1252

Song Z,Wixted JT, SmithCN, Squire LR. 2011. Different nonlinear functions
in hippocampus and perirhinal cortex relating functional MRI activity
to memory strength. Proc Natl Acad Sci 108: 5783–5788. doi:10.1073/
pnas.1103225108

Voss JL, Hauner KKY, Paller KA. 2009. Establishing a relationship between
activity reduction in human perirhinal cortex and priming.
Hippocampus 19: 773–778. doi:10.1002/hipo.20608

Wang WC, Lazzara MM, Ranganath C, Knight RT, Yonelinas AP. 2010. The
medial temporal lobe supports conceptual implicit memory.Neuron 68:
835–842. doi:10.1016/j.neuron.2010.11.009

Wang WC, Ranganath C, Yonelinas AP. 2014. Activity reductions in
perirhinal cortex predict conceptual priming and familiarity-based
recognition. Neuropsychologia 52: 19–26. doi:10.1016/j.
neuropsychologia.2013.10.006

Wang WC, Brashier NM, Wing EA, Marsh EJ, Cabeza R. 2016. On known
unknowns: fluency and the neural mechanisms of illusory truth. J Cogn
Neurosci 28: 739–746. doi:10.1162/jocn_a_00923

Whittlesea BWA. 1993. Illusions of familiarity. J Exp Psychol Learn Mem Cogn
19: 1235–1253.

Whittlesea BWA, Williams LD. 2000. The source of feelings of familiarity:
the discrepancy-attribution hypothesis. J Exp Psychol Learn Mem Cogn
26: 547–565.

Whittlesea BWA, Jacoby LL, Girard K. 1990. Illusions of immediatememory:
evidence of an attributional basis for feelings of familiarity and
perceptual quality. J Mem Lang 29: 716–732.

Woollams AM, Taylor JR, Karayanidis F, Henson RN. 2008. Event-related
potentials associated with masked priming of test cues reveal multiple
potential contributions to recognition memory. J Cogn Neurosci 20:
1114–1129. doi:10.1162/jocn.2008.20076

Yonelinas AP. 2002. The nature of recollection and familiarity: a review of
30 years of research. J Mem Lang 46: 441–517.

Received October 21, 2018; accepted in revised form December 18, 2018.

Fluency context and the illusory memory effect

www.learnmem.org 65 Learning & Memory

 Cold Spring Harbor Laboratory Press on February 6, 2019 - Published by learnmem.cshlp.orgDownloaded from 

http://learnmem.cshlp.org/
http://www.cshlpress.com


 10.1101/lm.048637.118Access the most recent version at doi:
 26:2019, Learn. Mem. 

  
Carlos Alexandre Gomes, Axel Mecklinger and Hubert Zimmer
  
of fluency context
The neural mechanism of fluency-based memory illusions: the role

  
References

  
 http://learnmem.cshlp.org/content/26/2/61.full.html#ref-list-1

This article cites 30 articles, 4 of which can be accessed free at:

  
License

Commons 
Creative

.http://creativecommons.org/licenses/by-nc/4.0/described at 
a Creative Commons License (Attribution-NonCommercial 4.0 International), as 

). After 12 months, it is available underhttp://learnmem.cshlp.org/site/misc/terms.xhtml
first 12 months after the full-issue publication date (see 
This article is distributed exclusively by Cold Spring Harbor Laboratory Press for the

Service
Email Alerting

  
 click here.top right corner of the article or 

Receive free email alerts when new articles cite this article - sign up in the box at the

© 2019 Gomes et al.; Published by Cold Spring Harbor Laboratory Press

 Cold Spring Harbor Laboratory Press on February 6, 2019 - Published by learnmem.cshlp.orgDownloaded from 

http://learnmem.cshlp.org/lookup/doi/10.1101/lm.048637.118
http://learnmem.cshlp.org/content/26/2/61.full.html#ref-list-1
http://learnmem.cshlp.org/site/misc/terms.xhtml
http://creativecommons.org/licenses/by-nc/4.0/
http://learnmem.cshlp.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=protocols;10.1101/lm.048637.118&return_type=article&return_url=http://learnmem.cshlp.org/content/10.1101/lm.048637.118.full.pdf
http://learnmem.cshlp.org/
http://www.cshlpress.com

