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Abstract
Objectives  The primary aim of this review was to investigate the specific cognitive and neural effects of mindfulness practices 
on veridical and false episodic memory and the impact of these effects on memory in clinical populations.
Method  A scoping review was conducted to assess and synthesize this recent research, focusing on 26 papers from 2010 to 
2024 on the topic of mindfulness and human episodic memory.
Results  Overall, findings suggest that mindfulness moderately improves recall and recognition accuracy but may either 
increase or reduce false memories. Although further research is needed to clarify which individuals benefit most from mind-
fulness interventions, mindfulness may be beneficial for improving memory in clinical populations, such as patients with 
depression, but may not be beneficial for memory decline in aging. In addition to these behavioral effects, some research 
suggests that mindfulness meditation may lead to increases in grey matter concentration and function in the prefrontal cortex 
and hippocampus and increases in theta oscillatory communication among the frontal-parietal-medial temporal lobe memory 
network. These results suggest that mindfulness impacts memory by affecting the brain networks related to episodic memory.
Conclusions  Although the research reviewed here has shown some promising effects of mindfulness on episodic memory, 
future research should be done to expand on these findings in behavioral studies, focusing more on standardized meditation 
lengths and practices. Increased use of brain imaging in studies is also needed to understand the mechanisms underlying 
these effects on episodic memory.
Preregistration  This study is not preregistered.

Keywords  Mindfulness meditation · Veridical memory · False memory · Clinical applications

As mindfulness meditation has increased substantially in 
popularity in the west, so has research related to its effective-
ness and mechanisms. For example, the two most popular 
mindfulness apps, Headspace and Calm, have had over 200 
million downloads. In addition, the number of publications 
on mindfulness has risen dramatically in the last two dec-
ades with 2808 publications in 2020, including randomized 
controlled clinical trials, which has driven an increase in its 
use in clinical practice (Baminiwatta & Solangaarachchi, 

2021; Creswell, 2017; Van Dam et al., 2017; Whitfield et al., 
2022). Mindfulness meditation is a broad term that can be 
defined in a myriad of ways, often resulting in a lack of 
clarity about which practices are actually being discussed. 
Mindfulness, meditation, or mindfulness meditation can all 
refer to spiritual practices originating in Buddhism, a formal 
secular practice for stress reduction or other benefits, or a 
general state of awareness (Van Dam et al., 2017). As a state 
of awareness, mindfulness has been defined by four char-
acteristics: increased sensitivity to the environment, more 
openness to new information, creation of new categories 
to structure perception, and increased awareness of other 
points of view (Levi & Rosenstreich, 2019). Because of 
these diverse definitions and experiences of mindfulness, 
research varies widely. Meditation practitioners may be 
biased in wanting to show the effectiveness of mindfulness, 
while clinicians may be most concerned with finding effec-
tive treatments, no matter what they are. At the same time, 
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research takes significant time and many studies to come to 
a consensus and does not result in straightforward under-
standing that is favored in wider media coverage (Van Dam 
et al., 2017).

Recent research has begun to explore the effects of mind-
fulness meditation on cognition. A recent review paper on 
general cognitive impacts of meditation found that half 
of the studies included were from 2017 or later, showing 
increasing academic interest in mindfulness and cognitive 
processes (reviewed in Whitfield et  al., 2022). Western 
understandings of mindfulness meditation in popular culture 
associate it primarily with emotional rather than cognitive 
processes. Research in mindfulness meditation has shown 
positive effects on a number of psychological and health 
outcomes such as reducing stress, depression, generalized 
anxiety disorder, addictions, attention deficit disorder, and 
pain disorders (reviewed in Cahn & Polich, 2006; reviewed 
in Creswell, 2017; reviewed in Holzel et al., 2011a, 2011b; 
reviewed in Tang et al., 2015; reviewed in Van Dam et al., 
2017). Although mindfulness is defined as a state of aware-
ness, in the Buddhist tradition there is a close relationship 
between mindfulness and memory. In fact, the Sanskrit word 
sati or smrti (depending on transliteration) may represent 
both mindfulness and memory as we understand them in 
English (Levi & Rosenstreich, 2019). This close relation-
ship between mindfulness and memory suggests that they 
share cognitive processes. Therefore, in addition to emotion, 
mindfulness practices may also impact memory.

Mindfulness meditation has been shown to improve 
attention and executive function, which depends on atten-
tion (Bailey et al., 2023; Bajestani et al., 2024; Chiesa et al., 
2011; Creswell, 2017; Eberth & Sedlmeier, 2012; Holzel 
et al., 2011a, 2011b; reviewed in Lutz et al., 2008; Sedlmeier 
et al., 2012; Sharma et al., 2023; Tang et al., 2015). For 
example, a brief, 4-day, mindfulness meditation training 
improved performance on attention and executive function 
tasks (symbol digit modality, verbal fluency, and n-back) 
(Zeidan et al., 2010), and studies have shown promising 
impacts of mindfulness on improving working memory, 
particularly in challenging environments where losses in 
working memory are common (Jha et al., 2010). Episodic 
memory encoding and retrieval are complex cognitive func-
tions that involve many automatic and controlled processes 
(attention and executive function). For example, encoding 
involves attending to relevant information and organizing 
that information, and retrieval involves the specification of 
a retrieval cue, searching the long-term store of information 
with that cue, reactivation of the stored information, select-
ing appropriate representations, interference resolution, 
memory suppression, and monitoring the reactivated infor-
mation to make a memory decision. Although many studies 
have shown effects of mindfulness meditation on attention 
and executive function, which should contribute to better 

episodic memory, few studies have focused on establishing 
how attentional improvements with mindfulness may or may 
not translate to episodic memory improvements (Jha et al., 
2010; Rosenstreich & Ruderman, 2016).

Current research is increasingly examining the behavio-
ral effects of mindfulness meditation on episodic memory, 
but the neural effects of mindfulness meditation on epi-
sodic memory remain comparatively understudied. Epi-
sodic memory involves the interaction of frontal, parietal, 
and medial temporal lobe regions (Spaniol et al., 2009). 
Recent research has begun to examine how these distrib-
uted regions coordinate activity. Neural oscillations play an 
important role in communication among neurons within a 
network. Theta (4–8 Hz) oscillations are thought to play an 
important role in the communication among neurons in the 
frontal-parietal-medial temporal lobe network involved in 
episodic memory. In positron emission tomography (PET) 
and functional magnetic resonance imaging (fMRI) studies, 
mindfulness meditation has been related to structural and 
functional differences in brain networks related to episodic 
memory (Fox et al., 2014, 2016; Tomasino et al., 2012). 
Mindfulness meditation experts have increased grey matter 
in the prefrontal cortex (Kang et al., 2013; Lazar et al., 2005; 
Luders et al., 2009, 2013a, 2013b) and hippocampus (Holzel 
et al., 2008; Luders et al., 2009, 2013a, 2013b), increased 
connectivity in the temporal component of the superior lon-
gitudinal fasciculus (Luders et al., 2011), and mindfulness 
meditation training leads to increased hippocampal volume 
(Holzel et al., 2011a, 2011b; Luders et al., 2013a, 2013b). 
In addition to structural changes, mindfulness meditation 
is related to activity in the prefrontal cortex (reviewed in 
Cahn & Polich, 2006; Lazar et al., 2000; Sperduti et al., 
2012; reviewed in Tang et al., 2012; Tomasino & Fabbro, 
2016; reviewed in Zeidan, 2015) and hippocampus (Eng-
strom et al., 2010; Lazar et al., 2000; Lou et al., 1999). In 
electroencephalography (EEG) studies, mindfulness medita-
tion is related to increases in theta oscillations (Aftanas & 
Golosheikin, 2003; Brandmeyer & Delorme, 2018; reviewed 
in Cahn & Polich, 2006; reviewed in Delmonte, 1984; 
reviewed in Fell et al., 2010; Kubota et al., 2001; reviewed in 
Lee et al., 2018; reviewed in Lomas et al., 2015; Lou et al., 
1999; Tang et al., 2009). Therefore, mindfulness practices 
may impact memory by affecting brain networks related to 
episodic memory.

Due to the relative novelty of studying the impacts and 
mechanisms of mindfulness meditation in general, there are 
significant issues in the field with consistency and quality 
of methodology (Tang et al., 2015; Van Dam et al., 2017). 
As previously discussed, one major issue is defining what 
mindfulness or meditation are. While it is likely that self-
reported meditation would be different than a 12-min 
meditation induction in a lab, there are no methodological 
standards for defining mindfulness (Alberts & Thewissen, 
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2011; Lekhak et al., 2020; Van Dam et al., 2017). Many 
studies use cross-sectional designs with relatively small 
sample sizes, and there are few longitudinal studies with 
well-matched control groups and active control conditions. 
Mindfulness meditation length and practices (e.g., focused 
attention, open monitoring, and mindfulness-based stress 
reduction (MBSR)) as well as memory paradigms vary, and 
the construct of mindfulness is often measured with subjec-
tive self-reports. These issues of consistency and quality of 
methodology make it difficult to interpret the results and 
draw strong conclusions from this research to guide mindful-
ness interventions.

Multiple subject populations and methods have been 
used to study mindfulness and episodic memory. Histori-
cally, many meditation studies were cross-sectional stud-
ies (observational studies conducted at one time); however, 
there are increasingly more longitudinal studies that follow 
practitioners over longer periods of time (Tang et al., 2015). 
Many of these had small sample sizes, limiting the statisti-
cal power to find effects (Tang et al., 2015). An important 
factor in studying the impact of mindfulness meditation 
on episodic memory is the experience level of the subject. 
The most common methods include comparing beginner 
and expert meditators on a variety of tests and tasks (also 
sometimes longitudinal), longitudinal studies observing a 
group of beginner meditators through a multi-week program, 
or one-time short mindfulness inductions. Although there 
have been multiple studies comparing beginner and expert 
meditators, these studies do not account for prior differences 
between the groups. Therefore, it is important to carefully 
match the groups on demographic variables or perform lon-
gitudinal studies to ensure robust and unbiased results. The 
hypothesis is that comparative studies would show differ-
ences between beginners and experts and that mindfulness 
meditation training or mindfulness inductions would have a 
significant impact on beginner meditators.

There are a variety of meditation lengths and meditation 
practices. In addition, the memory paradigms used vary 
widely across studies and include recognition memory, free 
recall, and false memory (Deese-Roediger-McDermott Para-
digm, DRM). Although there are some validated measures 
of mindfulness that have become common in the literature, 
such as the Five Facet Mindfulness Questionnaire (FFMQ), 
other studies are based only on self-report. Finally, as high-
lighted in this review, most studies have only examined 
the behavioral effects of mindfulness on episodic memory. 
In order to understand neural mechanisms underlying the 
effects of mindfulness on episodic memory, it is important to 
record both behavior and brain activity using neuroimaging 
techniques such as fMRI and EEG.

The primary aim of conducting this review was to inves-
tigate the specific cognitive and neural effects of mindful-
ness practices on veridical and false episodic memory and 

the impact of these effects on memory in clinical popula-
tions. This scoping review paper focused on the behavioral 
evidence and limited neural evidence showing the impact 
of mindfulness in both beginner and expert meditators. 
Reviewing the behavioral and neural evidence is impor-
tant for understanding how mindfulness impacts episodic 
memory. The behavioral research tells us which types and 
processes of memory are affected by mindfulness, and the 
neural evidence tells us how mindfulness affects the brain 
networks involved in episodic memory, which may lead to 
more effective mindfulness-based interventions for memory 
improvement. To date, little work has been done to under-
stand the neural correlates of these effects. Therefore, the 
current review will also act as a call for researchers to further 
study the neural mechanisms underlying the effect of mind-
fulness meditation on episodic memory.

Method

This review paper was designed as a scoping review in order 
to assess the present state of knowledge about mindfulness 
and human episodic memory. The goal of conducting this 
scoping review was to synthesize recent findings and deter-
mine knowledge gaps in the relatively small body of work 
that exists. To ensure that the scoping review included all of 
the relevant papers, a hybrid search strategy was employed, 
combining database search with citation search. Therefore, 
while some of the papers included in this literature review 
were not directly found using the search terms described 
below, they appeared in the citations of papers in the results. 
Particular focus was placed on findings published in the 
Mindfulness journal.

The initial database searches were conducted in PubMed 
and Google Scholar. Since the earliest papers on mindful-
ness and episodic memory were published around 2010, 
the scope of the search was from 2010 through mid-2024 
(Alberts & Thewissen, 2011). The search terms in the litera-
ture search were “mindfulness” combined with the Boolean 
operator AND with “episodic memory,” “false memory,” 
and “memory.” The search terms “episodic memory” 
and “false memory” were chosen as they most effectively 
reflected the literature review’s focus on long-term memory, 
including false memory. The general search for “mindfulness 
and memory” was included to ensure that multi-pronged 
studies containing findings about different memory pro-
cesses would not be missed. In PubMed, “mindfulness and 
episodic memory” yielded 92 results, “mindfulness and false 
memory” yielded 22 results, and “mindfulness and memory” 
yielded 963 results. In Google Scholar, “mindfulness and 
episodic memory” yielded 11 results, “mindfulness and false 
memory” yielded 21 results, and “mindfulness and memory” 
yielded 328 results.
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Inclusion criteria for this scoping review were as fol-
lows: (1) publication date of 2010 through mid-2024, (2) 
focus on the impact of mindfulness on long-term memory, 
(3) at least one of the memory search terms and the “mind-
fulness” search term present in the title or abstract of the 
paper, and (4) published in a peer-reviewed journal. The 
literature search was conducted with a publication date range 
of 2010–2024, ensuring that all papers fit that criteria. Fur-
ther inclusion criteria were applied manually by at least 
one of the authors. Papers with either a central focus on or 
focused section on the impact of mindfulness meditation 
on long-term memory were included, meaning that papers 
exclusively focused on working memory or autobiographical 
memory were omitted. At least one of the search terms “epi-
sodic memory,” “false memory,” or “memory” (including 
plurals) in addition to “mindfulness” also had to be present 
in the title or abstract of the paper for inclusion. Finally, all 
papers included were published in peer-reviewed journals, 
excluding unpublished theses, conference proceedings, and 
scientific posters. In total, 26 papers were found to meet all 
inclusion criteria and were included in this scoping review. 
The small number of papers showed that studying mindful-
ness and episodic memory is a newer and understudied topic.

This scoping review is divided into sections based on the 
research areas identified in the literature review. The first 
section focuses on veridical memory, both with novice and 
experienced practitioners. The second section focuses on 
false memory, where a relatively larger body of work exists. 
Finally, the last section focuses on clinical applications, 
both for mental health populations and elderly populations. 
Table 1 provides details of the episodic memory paradigm, 
mindfulness strategy, results, and conclusions for each study 
reviewed below.

Results

Veridical Memory

Mindfulness meditation has been shown to affect veridical 
memory (Basso et al., 2019; Brown et al., 2016; Lloyd et al., 
2016; Lueke & Lueke, 2019; Lykins & Baer, 2012; Nyhus 
et al., 2019; Shemesh et al., 2023). The following section 
provides a comprehensive review of studies using various 
memory paradigms and comparing beginner and expert 
meditators, beginner meditators after a multi-week program, 
or after a one-time short mindfulness induction.

A few comparative studies that compared beginner and 
expert meditators and controlled additional demographic 
variables, such as age, showed better free recall and recog-
nition memory for expert meditators (Lykins & Baer, 2012; 
Shemesh et al., 2023). One study carefully matched non-
meditators and meditators on a wide variety of demographic 

variables, including age, education, and mental disorders 
(Lykins & Baer, 2012). While meditators scored higher 
on one measure of long-term memory, long-delay free 
recall, they did not score higher on long-delay cued recall 
or working memory. It is possible that the lack of differ-
ences between the non-meditator control and meditator 
groups could be due to how well they were demographically 
matched. Another comparative study matched non-medita-
tors and meditators on age alone and found significant dif-
ferences in both mindfulness traits and memory (Shemesh 
et al., 2023). Meditators reported higher trait mindfulness 
and lower anxiety, higher autobiographical vividness and 
specificity, and enhanced performance in a picture recogni-
tion test. No difference between the meditator and control 
groups was observed in a narrative memory test.

Longitudinal studies that trained novices on mindfulness 
meditation over the course of 4–8 weeks also showed ben-
eficial effects on memory (Basso et al., 2019; Nyhus et al., 
2019). In one longitudinal study, beginner meditators were 
asked to either listen to 13-min podcast segments or 13-min 
meditations. After four weeks, no significant effects were 
found; however, after eight weeks, the subjects improved 
their recognition memory performance, as tested using the 
hippocampal-dependent Mnemonic Similarity Task (Basso 
et al., 2019). Because the hippocampus is associated with 
episodic memory, and previous research has reported greater 
gray matter concentration in the hippocampus and parahip-
pocampal cortex for long-term meditators, this finding sug-
gests that 4–8 weeks is enough time for a meditation practice 
to cause changes in the brain. In another longitudinal study 
on beginner meditators that lasted only four weeks, we found 
positive impacts on episodic memory. We also found that 
theta power, previously associated with episodic memory 
and meditative states, increased following mindfulness med-
itation training (Nyhus et al., 2019). Specifically, the left 
parietal channels and the right frontal channels, which are 
areas associated with episodic memory, showed increases 
in theta oscillatory power in the meditation group but not in 
the waitlist control group.

Finally, induction studies typically administer memory 
tests following a single mindfulness induction, usually 
with beginner meditators. In some cases, these inductions 
are extremely short—down to just three minutes (Lloyd 
et al., 2016). Even this 3-min mindfulness induction led to 
improved memory test performance when it was done before 
the encoding of word lists. Another study replicated the find-
ing that a brief mindfulness induction improved memory 
through recognition and free-recall tests (Brown et  al., 
2016). Importantly, both of these studies were conducted 
with beginner meditators, suggesting that even a very short 
mindfulness session could have positive impacts on memory. 
Another mindfulness induction study found that ten minutes 
of mindfulness reduced encoding errors when the induction 
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happened prior to encoding only (Lueke & Lueke, 2019). 
Although the control group had significantly more encod-
ing errors than the mindfulness group, selective attention 
and attention switching were both unaffected. Therefore, it 
seems that attention may not always explain improvements 
in memory performance. However, regardless of the meth-
ods employed, comparative, longitudinal, or short induc-
tion, all of these studies show that mindfulness leads to an 
improvement in memory. Although mindfulness meditation 
has generally been shown to have positive effects on veridi-
cal memory, a recent study showed no relationship between 
trait mindfulness or an effect of mindfulness induction on 
episodic memory (Namias & Huff, 2024).

False Memory

An important element of episodic memory which has been 
fairly well studied is false memory. False memories may 
be distorted true memories or completely fabricated. Most 
of these studies employ the DRM paradigm, which allows 
for creating conditions for false memories in a lab setting 
(Roediger & McDermott, 1995). The DRM paradigm con-
sists of showing subjects a list of words which are all linked 
to a related “target word” and then a recognition test that 
includes the original words, new unrelated words, and the 
target word. False memory is measured by how often sub-
jects say that they recognize that the target word was pre-
viously presented. In the context of mindfulness studies, 
false memories are a unique way to learn more about how 
mindfulness impacts the cognitive mechanisms of memory 
(Levi & Rosenstreich, 2019). If mindfulness practice only 
impacts semantic processing, more false memories are likely 
to occur; conversely, if mindfulness practice impacts higher-
order metacognitive memory control, it would more likely 
reduce false memories. This is because semantic memory 
may not be as consciously controlled as higher-order meta-
cognitive processes (Rosenstreich & Ruderman, 2017; Yeh 
& Lu, 2017). In addition to the DRM paradigm, another 
common procedure is the “Remember-Know-Guess” or 
“Remember-Know” procedure, where familiarity can be sep-
arated from recollection of words in a list and false alarms 
(Rosenstreich & Ruderman, 2016).

Studies using the DRM paradigm have shown conflicting 
results on the effect of mindfulness induction on false mem-
ories (Baranski & Was, 2017; Bitton et al., 2023; Calvillo 
et al., 2018; Meeks et al., 2019; Sherman & Grange, 2020; 
Wendt et al., 2021; Wilson et al., 2015). One study using 
the DRM paradigm to study false memories showed that 
subjects in a mindfulness induction group were significantly 
more likely to have false memories of target words after 
an induction (Wilson et al., 2015). This finding was con-
sistent across three different sub-experiments. The authors 
interpreted their finding in terms of the source-monitoring Ta
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framework; false memories of target words resulted from 
failing to distinguish between internal and external sources 
of a memory. Another study replicated this finding, using 
both focused attention and open monitoring mindfulness 
meditation styles (Bitton et al., 2023). However, the posi-
tive impacts of mindfulness on attention, which is important 
for source-monitoring, suggest that mindfulness should lead 
to improvements in source-monitoring and decreased false 
memories. The mind-wandering state used as a control in 
the Wilson et al. (2015) study was challenged by a study 
that found that mindfulness and mind-wandering activate 
overlapping states of mind (Sherman & Grange, 2020). In 
addition, four other studies were also unable to replicate 
Wilson et al.’s (2015) finding (Baranski & Was, 2017; Cal-
villo et al., 2018; Meeks et al., 2019; Wendt et al., 2021). 
Using a body scan mindfulness intervention, one study 
found that meditation reduced delayed correct and false 
recognition (24 h later) but did not impact immediate recall 
(Wendt et al., 2021). In another study, mindfulness induction 
resulted in fewer false target word recalls, suggesting that 
mindfulness decreases false memories (Baranski & Was, 
2017). A reduction of false memories was also found in the 
context of negative mood and lure words, and was again 
interpreted in terms of the source-monitoring framework 
(Meeks et al., 2019). They found that a mindfulness induc-
tion after encoding reduced false recognition of target words; 
in addition, subjects were less likely to deem a test item as 
old. Signal detection analyses showed that a mindfulness 
intervention after encoding decreased a liberal response bias, 
which decreased false memories.

Additional studies on false memories have also shown 
conflicting results (Ayache et al., 2022; Lloyd et al., 2016; 
Qi et al., 2018; Rosenstreich & Ruderman, 2016, 2017). A 
study on adolescents who participated in an 8-week mind-
fulness program found increased false alarms (Qi et al., 
2018). In an interview after a “target event,” the mindful-
ness group had reduced accuracy at retrieval and more non-
specific errors in incorrect responses than the control group. 
In addition, a study on pictorial memories using a virtual 
environment found no impact of mindfulness on false memo-
ries, although mindfulness did increase memory sensitiv-
ity (Ayache et al., 2022). However, two studies found that 
both trait mindfulness and mindfulness induction reduced 
false alarms (Rosenstreich & Ruderman, 2016, 2017). Nota-
bly, even brief mindfulness inductions of just 3 min before 
retrieval have been found to reduce false alarms for lure 
words (Lloyd et al., 2016). These results suggest that the 
mindfulness state affects the decision-making process dur-
ing retrieval, rather than at encoding. Therefore, it is still 
unclear what impact mindfulness meditation has on false 
memories. By extension, it is also unclear whether mind-
fulness impacts lower-level semantic processing or higher-
order metacognitive processes or both. One study found that 

trait mindfulness is related to both increased and decreased 
false memories, suggesting that mindfulness both activates 
semantic information and improves source monitoring (Yeh 
& Lu, 2017).

Clinical Applications

Mindfulness meditation practices are commonly prescribed 
for depression, anxiety, and other mental health conditions, 
as it is well-known that mindfulness can have a positive 
impact on subjective well-being (Alberts & Thewissen, 
2011; Roberts-Wolfe et al., 2012). Meditation has also been 
found to decrease rumination in patients with underlying 
depression (van Vugt et al., 2012). Clinicians are often 
more focused on effectiveness than mechanisms (Van Dam 
et al., 2017). However, understanding the mechanisms for 
clinically effective mindfulness treatments may lead to new 
applications, especially as it relates to memory.

Patients with depression often show an impairment in epi-
sodic memory. Impairment in episodic memory in patients 
with depression can usually be split into two categories. 
First, depression is often linked with a decrease in mem-
ory specificity; memories tend to be overgeneralized and 
overly negative. In addition, there is often an increase in 
negative attention bias, and negative memories are recalled 
better than positive ones. However, forgetting some nega-
tive events is associated with long-term well-being (Alberts 
& Thewissen, 2011). One neural correlate of depression is 
“hypofrontality,” where the prefrontal cortex lacks sufficient 
activation, causing damage to the hippocampus (Roberts-
Wolfe et al., 2012; van Vugt et al., 2012). This hippocampal 
damage is likely what leads to the negative memory bias 
and impaired episodic and autobiographical memory seen 
in patients with depression (van Vugt et al., 2012).

One possible mechanism for improvement in well-being 
and mental health symptoms due to mindfulness is changes 
in memory processes. One study found that a 12-min mind-
fulness intervention resulted in remembering a significantly 
lower proportion of negative words in a post-induction ver-
bal learning test (Alberts & Thewissen, 2011). This finding 
has been replicated in similar studies. An 8-week mindful-
ness-based cognitive therapy (MBCT) program also found 
that subjects with recurrent depression were less likely to 
pause during negative word recall, showing that they were 
less likely to get stuck in a negative mental context (van 
Vugt et al., 2012). An 8-week mindfulness-based interven-
tion program for adverse childhood experience (ACE) sur-
vivors also resulted in improvements in episodic memory, 
and benefits for hippocampal volumes observed via MRI 
(Joss et al., 2024).

In addition to depression, there has been an interest in 
clinical applications of mindfulness for memory loss in 
older adults. Age-related cognitive impairment usually first 
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negatively affects episodic memory (Lekhak et al., 2020). 
One hypothesis is that mindfulness practice may not improve 
memory but may be protective against further decline (Jha 
et al., 2010; Whitfield et al., 2022). It is also possible that 
meditation leads to adult neurogenesis (Tang et al., 2015). In 
one study comparing the impacts of meditation and prayer 
on episodic memory in older adults, meditation did not 
have a significant effect on episodic memory, while prayer 
did (Lekhak et al., 2020). However, meditation data were 
only collected once, and subjects were not asked about their 
meditation practice. Similarly, trait meditation capacity did 
not have any impact on episodic memory, as tested through 
free recall tests (Requier et al., 2023). However, this study 
did not require subjects to engage in mindfulness practice. 
Finally, a recent study found a positive effect of meditation 
on healthy older adults’ prospective memory, which depends 
on episodic memory, although they did not directly study 
episodic memory (Tsang et al., 2024). Therefore, mindful-
ness may be beneficial for improving memory in some clini-
cal populations.

Discussion

Significant work has been done in the last decade to better 
understand the impacts of mindfulness meditation on epi-
sodic memory processes. This review paper explored com-
mon study types and methodologies in the field. Behavioral 
studies generally showed positive effects of mindfulness on 
veridical memory, mixed effects on false memory, and clini-
cal applications in depression and aging.

For veridical memory, mindfulness improved delayed free 
recall and autobiographical memory, but not cued recall or 
recognition (Lykins & Baer, 2012; Shemesh et al., 2023). 
Because mindfulness has been shown to improve attention 
and executive function, it is possible that the effects of mind-
fulness on memory are greater under conditions requiring 
control of episodic memory (e.g., free recall) compared to 
recognition. This is consistent with the structural and func-
tional changes in prefrontal cortex and the hippocampus 
(Fox et al., 2014, 2016; Tomasino et al., 2012) and theta 
oscillatory communication (Aftanas & Golosheikin, 2003; 
Brandmeyer & Delorme, 2018; reviewed in Cahn & Polich, 
2006; reviewed in Delmonte, 1984; reviewed in Fell et al., 
2010; Kubota et al., 2001; reviewed in Lee et al., 2018; 
reviewed in Lomas et al., 2015; Lou et al., 1999; Tang 
et al., 2009) thought to be involved in the top-down control 
of memory. Although mindfulness meditation has generally 
been shown to have positive effects on veridical memory, 
8 weeks, but not 4 weeks, of meditation led to improvement 
in recognition memory (Basso et al., 2019), and a recent 
study showed no effect of mindfulness induction on episodic 

memory (Namias & Huff, 2024), suggesting that longer-term 
practice is necessary to observe improvement in memory.

The results for false memory were mixed, with some 
studies showing negative effects (Bitton et al., 2023; Wilson 
et al., 2015), some studies showing positive effects (Baranski 
& Was, 2017; Calvillo et al., 2018; Lloyd et al., 2016; Meeks 
et al., 2019; Rosenstreich & Ruderman, 2016, 2017), and 
one study showing positive effects only after a longer time 
(Wendt et al., 2021). Most of the studies reviewed relied on 
very short mindfulness inductions, some only a few minutes 
long, and all with novice practitioners. Therefore, it is pos-
sible that very short mindfulness inductions could have dif-
ferent cognitive impacts than longer inductions. In addition, 
because other research has generally shown positive effects 
of mindfulness on veridical memory when comparing begin-
ner and expert meditators (Lykins & Baer, 2012; Shemesh 
et al., 2023) or following mindfulness training (Basso et al., 
2019; Lykins & Baer, 2012; Nyhus et al., 2019; Shemesh 
et al., 2023), it is possible that brain changes that occur over 
a longer period of time differ from the immediate effects of 
mindfulness inductions in novices. Training in mindfulness 
meditation may cause long-lasting changes to brain structure 
and function that benefit memory.

In clinical practice, mindfulness interventions decreased 
negative memories for patients with depression (Alberts & 
Thewissen, 2011; Joss et al., 2024; van Vugt et al., 2012), 
but were generally not beneficial for memory decline in 
aging (Lekhak et al., 2020; Requier et al., 2023). Therefore, 
mindfulness interventions may not be beneficial for all clini-
cal populations.

Limitations and Future Directions

The search strategy employed for this review was limited. 
We identified papers initially through a database search 
using search terms, but in order to identify all of the relevant 
papers, we also included papers cited in those results. In 
addition, papers were screened manually to meet our inclu-
sion criteria, focusing on recent papers studying mindfulness 
and episodic memory. Therefore, the search strategy is not 
fully replicable or exhaustive, and there was potential for 
bias in the selection of papers.

Although the research reviewed here has shown some 
promising effects of mindfulness on episodic memory, 
more robust and unbiased research is needed. As men-
tioned, mindfulness meditation length and practices as well 
as memory paradigms vary, and the construct of mindfulness 
is often measured with subjective self-reports, making it dif-
ficult to interpret the results and draw strong conclusions. 
Future research should use more standardized methods for 
more accurate comparison across studies. It is likely that 
different lengths of meditation practice and different types 
of meditations have different impacts on memory (Levi & 
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Rosenstreich, 2019). Future research should compare dif-
ferent mindfulness lengths (e.g., longitudinal studies vs. 
induction and long vs. short induction) and practices (e.g., 
focused attention, open monitoring, and MBSR) to deter-
mine their effect on memory processes. In addition, the con-
struct of mindfulness should be measured with validated 
measures. Finally, because most researchers have used a 
convenience sample of college-aged subjects, who tend to 
have generally good memory functioning already (Brown 
et al., 2016; Nyhus et al., 2019), the results do not generalize 
to broader populations. The use of more standardized meth-
ods in younger and older adults would allow for comparison 
of effects across age groups. Importantly, more studies on 
the impacts of mindfulness in older adults are necessary to 
understand the effects of mindfulness on memory decline.

In addition, future research should focus on brain region 
activation, particularly cross-region activation, as it relates to 
mindfulness and episodic memory (Tang et al., 2015). While 
there are some robust behavioral techniques used, such as 
the DRM, the preponderance of behavioral studies over brain 
imaging techniques limits understanding of the mechanisms 
underlying these effects. Only one study reviewed combined 
behavior and neural activity to study the effects of mind-
fulness on episodic memory (Nyhus et al., 2019). Future 
research should combine behavior with fMRI or EEG and 
utilize advanced analysis methods. For example, researchers 
should use fMRI and EEG to determine the effects of mind-
fulness on functional activity in the prefrontal cortex and 
hippocampus and theta oscillations thought to be involved in 
the top-down control of memory. Multivariate pattern analy-
sis with fMRI or EEG data would provide a more detailed 
understanding of the changes in brain activity during epi-
sodic memory related to mindfulness. In addition, resting 
state connectivity analysis and network analysis could show 
how mindfulness practices affect the default mode network, 
which overlaps with the memory network. Finally, combin-
ing mindfulness meditation practice with neurofeedback or 
non-invasive brain stimulation to the frontal-parietal-medial 
temporal lobe memory network would allow us to under-
stand whether these techniques can enhance the effects of 
mindfulness meditation practice on episodic memory. The 
mechanistic understanding gained from combining behavior 
with neuroimaging techniques would have clinical applica-
tions, informing mindfulness treatments for depression and 
memory decline in aging.

Author Contribution  Adele Metres: conceptualization, methodol-
ogy, writing—original draft preparation, and writing—reviewing and 
editing. Erika Nyhus: conceptualization and writing—reviewing and 
editing.

Funding  This work was supported by the administration at Bowdoin 
College.

Data Availability  N/A.

Declarations 

Ethics Approval  N/A.

Consent to Participate  N/A.

Conflict of Interest  The authors declare no competing interests.

Use of Artificial Intelligence  AI was not used.

Open Access  This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
which permits any non-commercial use, sharing, distribution and repro-
duction in any medium or format, as long as you give appropriate credit 
to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if you modified the licensed material. 
You do not have permission under this licence to share adapted material 
derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons 
licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and 
your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by-nc-nd/4.0/.

References

Aftanas, L. I., & Golosheikin, S. A. (2003). Changes in cortical activity 
during altered state of consciousness: Study of meditation by high 
resolution EEG. Fiziologiia Cheloveka, 29(2), 18–27. https://​doi.​
org/​10.​1023/A:​10229​86308​931. Dinamika korkovoi aktivnosti v 
usloviiakh izmenennogo sostoianiia soznaniia: issledovanie medi-
tatsii s pomoshch&apos;iu EEG vysokogo razresheniia.

Alberts, H. J., & Thewissen, R. (2011). The effect of a brief mind-
fulness intervention on memory for positively and negatively 
valenced stimuli. Mindfulness, 2(2), 73–77. https://​doi.​org/​10.​
1007/​s12671-​011-​0044-7

Ayache, J., Abichou, K., La Corte, V., Piolino, P., & Sperduti, M. 
(2022). Mindfulness and false memories: State and dispositional 
mindfulness does not increase false memories for naturalistic 
scenes presented in a virtual environment. Psychological Research 
Psychologische Forschung, 86(2), 571–584. https://​doi.​org/​10.​
1007/​s00426-​021-​01504-7

Bailey, N. W., Baell, O., Payne, J. E., Humble, G., Geddes, H., Cahill, 
I., Hill, A. T., Chung, S. W., Emonson, M., Murphy, O. W., & 
Fitzgerald, P. B. (2023). Experienced meditators show multifac-
eted attention-related differences in neural activity. Mindfulness, 
14(11), 2670–2698. https://​doi.​org/​10.​1007/​s12671-​023-​02224-2

Bajestani, G. S., Ghanizadeh, A., Makhloughi, F., Hosseinpour Khar-
razi, F., Hosseini, A., & Toosi, M. B. (2024). The impact of 
blended mindfulness intervention (BMI) on university students’ 
sustained attention, working memory, academic achievement, and 
electroencephalogram (EEG) asymmetry. Mindfulness, 15(3), 
675–688. https://​doi.​org/​10.​1007/​s12671-​024-​02317-6

Baminiwatta, A., & Solangaarachchi, I. (2021). Trends and devel-
opments in mindfulness research over 55 years: A bibliometric 
analysis of publications indexed in Web of Science. Mindfulness, 
12(9), 2099–2116. https://​doi.​org/​10.​1007/​s12671-​021-​01681-x

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1023/A:1022986308931
https://doi.org/10.1023/A:1022986308931
https://doi.org/10.1007/s12671-011-0044-7
https://doi.org/10.1007/s12671-011-0044-7
https://doi.org/10.1007/s00426-021-01504-7
https://doi.org/10.1007/s00426-021-01504-7
https://doi.org/10.1007/s12671-023-02224-2
https://doi.org/10.1007/s12671-024-02317-6
https://doi.org/10.1007/s12671-021-01681-x


	 Mindfulness

Baranski, M., & Was, C. A. (2017). Mindfulness meditation may not 
increase false-memory and may instead protect from false-mem-
ory susceptibility. Mindfulness, 8(6), 1569–1579. https://​doi.​org/​
10.​1007/​s12671-​017-​0729-7

Basso, J. C., McHale, A., Ende, V., Oberlin, D. J., & Suzuki, W. A. 
(2019). Brief, daily meditation enhances attention, memory, 
mood, and emotional regulation in non-experienced meditators. 
Behavioural Brain Research, 356, 208–220. https://​doi.​org/​10.​
1016/j.​bbr.​2018.​08.​023

Bitton, S., Chatburn, A., & Immink, M. A. (2023). The influence of 
focused attention and open monitoring mindfulness meditation 
states on true and false memory. Journal of Cognitive Enhance-
ment, 7, 81–96. https://​doi.​org/​10.​1007/​s41465-​023-​00259-w

Brandmeyer, T., & Delorme, A. (2018). Reduced mind wandering in 
experienced meditators and associated EEG correlates. Experime-
nal Brain Research, 236(9), 2519–2528. https://​doi.​org/​10.​1007/​
s00221-​016-​4811-5

Brown, K. W., Goodman, R. J., Ryan, R. M., & Analayo, B. (2016). 
Mindfulness enhances episodic memory performance: Evidence 
from a multimethod investigation. PLoS ONE, 11(4), e0153309. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​01533​09

Cahn, B. R., & Polich, J. (2006). Meditation states and traits: EEG, 
ERP, and neuroimaging studies. Psychological Bulletin, 132(2), 
180–211. https://​doi.​org/​10.​1037/​0033-​2909.​132.2.​180

Calvillo, D. P., Flores, A. N., & Gonzales, L. C. (2018). A brief mind-
fulness induction after encoding decreases false recognition in the 
Deese-Roediger-McDermott paradigm. Psychology of Conscious-
ness: Theory, Research, and Practice, 5, 131–139. https://​doi.​org/​
10.​1037/​cns00​00145

Chiesa, A., Calati, R., & Serretti, A. (2011). Does mindfulness training 
improve cognitive abilities? A systematic review of neuropsy-
chological findings. Clinical Psychology Review, 31(3), 449–464. 
https://​doi.​org/​10.​1016/j.​cpr.​2010.​11.​003

Creswell, J. D. (2017). Mindfulness interventions. Annual Review 
of Psychology, 68, 491–516. https://​doi.​org/​10.​1146/​annur​
ev-​psych-​042716-​051139

Delmonte, M. M. (1984). Electrocortical activity and related phenom-
ena associated with meditation practice: A literature review. Inter-
national Journal of Neuroscience, 24(3–4), 217–231. https://​doi.​
org/​10.​3109/​00207​45840​90898​10

Eberth, J., & Sedlmeier, P. (2012). The effects of mindfulness medita-
tion: A meta-analysis. Mindfulness, 3, 174–189. https://​doi.​org/​
10.​1007/​s12671-​012-​0101-x

Engstrom, M., Pihlsgard, J., Lundberg, P., & Soderfeldt, B. (2010). 
Functional magnetic resonance imaging of hippocampal activa-
tion during silent mantra meditation. Journal of Alternative and 
Complementary Medicine, 16(12), 1253–1258. https://​doi.​org/​10.​
1089/​acm.​2009.​0706

Fell, J., Axmacher, N., & Haupt, S. (2010). From alpha to gamma: 
Electrophysiological correlates of meditation-related states of 
consciousness. Medical Hypotheses, 75(2), 218–224. https://​doi.​
org/​10.​1016/j.​mehy.​2010.​02.​025

Fox, K. C., Dixon, M. L., Nijeboer, S., Girn, M., Floman, J. L., Lifshitz, 
M., Ellamil, M., Sedlmeier, P., & Christoff, K. (2016). Functional 
neuroanatomy of meditation: A review and meta-analysis of 78 
functional neuroimaging investigations. Neuroscience and Biobe-
havioral Reviews, 65, 208–228. https://​doi.​org/​10.​1016/j.​neubi​
orev.​2016.​03.​021

Fox, K. C., Nijeboer, S., Dixon, M. L., Floman, J. L., Ellamil, M., 
Rumak, S. P., Sedlmeier, P., & Christoff, K. (2014). Is meditation 
associated with altered brain structure? A systematic review and 
meta-analysis of morphometric neuroimaging in meditation prac-
titioners. Neuroscience and Biobehavioral Reviews, 43, 48–73. 
https://​doi.​org/​10.​1016/j.​neubi​orev.​2014.​03.​016

Holzel, B. K., Carmody, J., Vangel, M., Congleton, C., Yerramsetti, S. 
M., Gard, T., & Lazar, S. W. (2011). Mindfulness practice leads 

to increases in regional brain gray matter density. Psychiatry 
Research, 191(1), 36–43. https://​doi.​org/​10.​1016/j.​pscyc​hresns.​
2010.​08.​006

Holzel, B. K., Lazar, S. W., Gard, T., Schuman-Olivier, Z., Vago, D. R., 
& Ott, U. (2011). How does mindfulness meditation work? Pro-
posing mechanisms of action from a conceptual and neural per-
spective. Perspectives on Psychological Science, 6(6), 537–559. 
https://​doi.​org/​10.​1177/​17456​91611​419671

Holzel, B. K., Ott, U., Gard, T., Hempel, H., Weygandt, M., Morgen, 
K., & Vaitl, D. (2008). Investigation of mindfulness meditation 
practitioners with voxel-based morphometry. Social Cognitive 
and Affective Neuroscience, 3(1), 55–61. https://​doi.​org/​10.​1093/​
scan/​nsm038

Jha, A. P., Stanley, E. A., Kiyonaga, A., Wong, L., & Gelfand, L. 
(2010). Examining the protective effects of mindfulness training 
on working memory capacity and affective experience. Emotion, 
10(1), 54–64. https://​doi.​org/​10.​1037/​a0018​438

Joss, D., Teicher, M. H., & Lazar, S. W. (2024). Beneficial effects of 
mindfulness-based intervention on hippocampal volumes and 
episodic memory for childhood adversity survivors. Journal of 
Affective Disorders Reports, 16, Article 100769. https://​doi.​org/​
10.​1016/j.​jadr.​2024.​100769

Kang, D. H., Jo, H. J., Jung, W. H., Kim, S. H., Jung, Y. H., Choi, 
C. H., Lee, U. S., An, S. C., Jang, J. H., & Kwon, J. S. (2013). 
The effect of meditation on brain structure: Cortical thickness 
mapping and diffusion tensor imaging. Social Cognitive and 
Affective Neuroscience, 8(1), 27–33. https://​doi.​org/​10.​1093/​
scan/​nss056

Kubota, Y., Sato, W., Toichi, M., Murai, T., Okada, T., Hayashi, A., 
& Sengoku, A. (2001). Frontal midline theta rhythm is corre-
lated with cardiac autonomic activities during the performance 
of an attention demanding meditation procedure. Cognitive 
Brain Research, 11(2), 281–287. https://​doi.​org/​10.​1016/​s0926-​
6410(00)​00086-0

Lazar, S. W., Bush, G., Gollub, R. L., Fricchione, G. L., Khalsa, G., 
& Benson, H. (2000). Functional brain mapping of the relaxation 
response and meditation. NeuroReport, 11(7), 1581–1585. https://​
doi.​org/​10.​1097/​00001​756-​20000​5150-​00042

Lazar, S. W., Kerr, C. E., Wasserman, R. H., Gray, J. R., Greve, D. 
N., Treadway, M. T., McGarvey, M., Quinn, B. T., Dusek, J. A., 
Benson, H., Rauch, S. L., Moore, C. I., & Fischl, B. (2005). Medi-
tation experience is associated with increased cortical thickness. 
NeuroReport, 16(17), 1893–1897. https://​doi.​org/​10.​1097/​01.​wnr.​
00001​86598.​66243.​19

Lee, D. J., Kulubya, E., Goldin, P., Goodarzi, A., & Girgis, F. (2018). 
Review of the neural oscillations underlying meditation. Frontiers 
in Neuroscience, 12, Article 178. https://​doi.​org/​10.​3389/​fnins.​
2018.​00178

Lekhak, N., Bhatta, T. R., & Zauszniewski, J. A. (2020). Episodic 
memory in later life: Benefits of prayer and meditation. Journal 
of Holistic Nursing, 38(1), 30–40. https://​doi.​org/​10.​1177/​08980​
10119​898547

Levi, U., & Rosenstreich, E. (2019). Mindfulness and memory: A 
review of findings and a potential model. Journal of Cogni-
tive Enhancement, 3(3), 302–314. https://​doi.​org/​10.​1007/​
s41465-​018-​0099-7

Lloyd, M., Szani, A., Rubenstein, K., Colgary, C., & Pereira-Pasarin, 
L. (2016). A brief mindfulness rxercise before retrieval reduces 
recognition memory false alarms. Mindfulness, 7(3), 606–613. 
https://​doi.​org/​10.​1007/​s12671-​016-​0495-y

Lomas, T., Ivtzan, I., & Fu, C. H. (2015). A systematic review of the 
neurophysiology of mindfulness on EEG oscillations. Neurosci-
ence and Biobehavioral Reviews, 57, 401–410. https://​doi.​org/​10.​
1016/j.​neubi​orev.​2015.​09.​018

Lou, H. C., Kjaer, T. W., Friberg, L., Wildschiodtz, G., Holm, S., 
& Nowak, M. (1999). A 15O-H2O PET study of meditation 

https://doi.org/10.1007/s12671-017-0729-7
https://doi.org/10.1007/s12671-017-0729-7
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1007/s41465-023-00259-w
https://doi.org/10.1007/s00221-016-4811-5
https://doi.org/10.1007/s00221-016-4811-5
https://doi.org/10.1371/journal.pone.0153309
https://doi.org/10.1037/0033-2909.132.2.180
https://doi.org/10.1037/cns0000145
https://doi.org/10.1037/cns0000145
https://doi.org/10.1016/j.cpr.2010.11.003
https://doi.org/10.1146/annurev-psych-042716-051139
https://doi.org/10.1146/annurev-psych-042716-051139
https://doi.org/10.3109/00207458409089810
https://doi.org/10.3109/00207458409089810
https://doi.org/10.1007/s12671-012-0101-x
https://doi.org/10.1007/s12671-012-0101-x
https://doi.org/10.1089/acm.2009.0706
https://doi.org/10.1089/acm.2009.0706
https://doi.org/10.1016/j.mehy.2010.02.025
https://doi.org/10.1016/j.mehy.2010.02.025
https://doi.org/10.1016/j.neubiorev.2016.03.021
https://doi.org/10.1016/j.neubiorev.2016.03.021
https://doi.org/10.1016/j.neubiorev.2014.03.016
https://doi.org/10.1016/j.pscychresns.2010.08.006
https://doi.org/10.1016/j.pscychresns.2010.08.006
https://doi.org/10.1177/1745691611419671
https://doi.org/10.1093/scan/nsm038
https://doi.org/10.1093/scan/nsm038
https://doi.org/10.1037/a0018438
https://doi.org/10.1016/j.jadr.2024.100769
https://doi.org/10.1016/j.jadr.2024.100769
https://doi.org/10.1093/scan/nss056
https://doi.org/10.1093/scan/nss056
https://doi.org/10.1016/s0926-6410(00)00086-0
https://doi.org/10.1016/s0926-6410(00)00086-0
https://doi.org/10.1097/00001756-200005150-00042
https://doi.org/10.1097/00001756-200005150-00042
https://doi.org/10.1097/01.wnr.0000186598.66243.19
https://doi.org/10.1097/01.wnr.0000186598.66243.19
https://doi.org/10.3389/fnins.2018.00178
https://doi.org/10.3389/fnins.2018.00178
https://doi.org/10.1177/0898010119898547
https://doi.org/10.1177/0898010119898547
https://doi.org/10.1007/s41465-018-0099-7
https://doi.org/10.1007/s41465-018-0099-7
https://doi.org/10.1007/s12671-016-0495-y
https://doi.org/10.1016/j.neubiorev.2015.09.018
https://doi.org/10.1016/j.neubiorev.2015.09.018


Mindfulness	

and the resting state of normal consciousness. Human Brain 
Mapping,7(2), 98–105. https://​doi.​org/​10.​1002/​(SICI)​1097-​
0193(1999)7:​2<​98::​AID-​HBM3>3.​0.​CO;2-M

Luders, E., Clark, K., Narr, K. L., & Toga, A. W. (2011). Enhanced 
brain connectivity in long-term meditation practitioners. Neuro-
Image, 57(4), 1308–1316. https://​doi.​org/​10.​1016/j.​neuro​image.​
2011.​05.​075

Luders, E., Kurth, F., Toga, A. W., Narr, K. L., & Gaser, C. (2013). 
Meditation effects within the hippocampal complex revealed by 
voxel-based morphometry and cytoarchitectonic probabilistic 
mapping. Frontiers in Psychology, 4, Article 398. https://​doi.​org/​
10.​3389/​fpsyg.​2013.​00398

Luders, E., Thompson, P. M., Kurth, F., Hong, J. Y., Phillips, O. R., 
Wang, Y., Gutman, B. A., Chou, Y. Y., Narr, K. L., & Toga, A. W. 
(2013). Global and regional alterations of hippocampal anatomy 
in long-term meditation practitioners. Human Brain Mapping, 
34(12), 3369–3375. https://​doi.​org/​10.​1002/​hbm.​22153

Luders, E., Toga, A. W., Lepore, N., & Gaser, C. (2009). The underly-
ing anatomical correlates of long-term meditation: Larger hip-
pocampal and frontal volumes of gray matter. NeuroImage, 45(3), 
672–678. https://​doi.​org/​10.​1016/j.​neuro​image.​2008.​12.​061

Lueke, A., & Lueke, N. (2019). Mindfulness improves verbal learning 
and memory through enhanced encoding. Memory & Cognition, 
47(8), 1531–1545. https://​doi.​org/​10.​3758/​s13421-​019-​00947-z

Lutz, A., Slagter, H. A., Dunne, J. D., & Davidson, R. J. (2008). Atten-
tion regulation and monitoring in meditation. Trends in Cognitive 
Sciences, 12(4), 163–169. https://​doi.​org/​10.​1016/j.​tics.​2008.​01.​
005

Lykins, E. L. B., & Baer, R. A. (2012). Performance-based tests 
of attention and memory in long-term mindfulness medita-
tors and demographically matched non-meditators. Cognitive 
Therapy and Research, 36, 103–114. https://​doi.​org/​10.​1007/​
s10608-​010-​9318-y

Meeks, J. T., Taul, M. L., Rice, R. A., Posey, Z. W., & Harper, N. 
R. (2019). Negative mood reduces negative false memories after 
a brief mindfulness exercise. Mindfulness, 10(12), 2507–2521. 
https://​doi.​org/​10.​1007/​s12671-​019-​01223-6

Namias, J. M., & Huff, M. J. (2024). Evaluating the effects of brief 
mindfulness practice on attentional control and episodic memory. 
Journal of Cognitive Psychology, 36(6), 720–741. https://​doi.​org/​
10.​1080/​20445​911.​2024.​23818​72

Nyhus, E., Engel, W. A., Pitfield, T. D., & Vakkur, I. M. W. (2019). 
Increases in theta oscillatory activity during episodic memory 
retrieval following mindfulness meditation training. Frontiers in 
Human Neuroscience, 13, Article 311. https://​doi.​org/​10.​3389/​
fnhum.​2019.​00311

Qi, H., Zhang, H. H., Hanceroglu, L., Caggianiello, J., & Roberts, K. 
P. (2018). The influence of mindfulness on young adolescents’ 
eyewitness memory and suggestibility. Applied Cognitive Psychol-
ogy, 32(6), 823–829. https://​doi.​org/​10.​1002/​acp.​3452

Requier, F., Hendy, A. S., Schlosser, M., Demnitz-King, H., Whit-
field, T., Chételat, G., Klimecki, O., Lutz, A., Marchant, N. L., 
& Collette, F. (2023). Association between meditative capacities 
and cognitive functions in healthy older adults naïve to meditation 
practice. Mindfulness, 14(3), 695–707. https://​doi.​org/​10.​1007/​
s12671-​023-​02077-9

Roberts-Wolfe, D., Sacchet, M. D., Hastings, E., Roth, H., & Britton, 
W. (2012). Mindfulness training alters emotional memory recall 
compared to active controls: Support for an emotional information 
processing model of mindfulness. Frontiers in Human Neurosci-
ence, 6, 15. https://​doi.​org/​10.​3389/​fnhum.​2012.​00015

Roediger, H. L., & McDermott, K. B. (1995). Creating false memories: 
Remembering words not presented in lists. Journal of Experi-
mental Psychology: Learning, Memory, and Cognition, 21(4), 
803–814. https://​doi.​org/​10.​1037/​0278-​7393.​21.4.​803

Rosenstreich, E., & Ruderman, L. (2016). Not sensitive, yet less biased: 
A signal detection theory perspective on mindfulness, attention, 
and recognition memory. Consciousness and Cognition, 43, 
48–56. https://​doi.​org/​10.​1016/j.​concog.​2016.​05.​007

Rosenstreich, E., & Ruderman, L. (2017). A dual-process perspective 
on mindfulness, memory, and consciousness. Mindfulness, 8(2), 
505–516. https://​doi.​org/​10.​1007/​s12671-​016-​0627-4

Sedlmeier, P., Eberth, J., Schwarz, M., Zimmermann, D., Haarig, F., 
Jaeger, S., & Kunze, S. (2012). The psychological effects of medi-
tation: A meta-analysis. Psychological Bulletin, 138(6), 1139–
1171. https://​doi.​org/​10.​1037/​a0028​168

Sharma, K., Achermann, P., Panwar, B., Sahoo, S., Pascual-Marqui, R. 
D., Faber, P. L., & Ganesan, R. A. (2023). High theta–low alpha 
modulation of brain electric activity during eyes-open Brahma 
Kumaris Rajyoga meditation. Mindfulness, 14(7), 1674–1688. 
https://​doi.​org/​10.​1007/​s12671-​023-​02163-y

Shemesh, L., Mendelsohn, A., Panitz, D. Y., & Berkovich-Ohana, A. 
(2023). Enhanced declarative memory in long-term mindfulness 
practitioners. Psychologial Research, 87(1), 294–307. https://​
doi.​org/​10.​1007/​s00426-​022-​01642-6

Sherman, S. M., & Grange, J. A. (2020). Exploring the impact of 
mindfulness on false-memory susceptibility. Psychological 
Science, 31(8), 968–977. https://​doi.​org/​10.​1177/​09567​97620​
929302

Spaniol, J., Davidson, P. S., Kim, A. S., Han, H., Moscovitch, M., 
& Grady, C. L. (2009). Event-related fMRI studies of episodic 
encoding and retrieval: Meta-analyses using activation likelihood 
estimation. Neuropsychologia, 47(8–9), 1765–1779. https://​doi.​
org/​10.​1016/j.​neuro​psych​ologia.​2009.​02.​028

Sperduti, M., Martinelli, P., & Piolino, P. (2012). A neurocognitive 
model of meditation based on activation likelihood estimation 
(ALE) meta-analysis. Consciousness and Cognition, 21(1), 269–
276. https://​doi.​org/​10.​1016/j.​concog.​2011.​09.​019

Tang, Y. Y., Holzel, B. K., & Posner, M. I. (2015). The neuroscience 
of mindfulness meditation. Nature Reviews Neuroscience, 16(4), 
213–225. https://​doi.​org/​10.​1038/​nrn39​16

Tang, Y. Y., Ma, Y., Fan, Y., Feng, H., Wang, J., Feng, S., Lu, Q., 
Hu, B., Lin, Y., Li, J., Zhang, Y., Wang, Y., Zhou, L., & Fan, 
M. (2009). Central and autonomic nervous system interaction is 
altered by short-term meditation. Proceedings of the National 
Academy of Sciences of the United States of America, 106(22), 
8865–8870. https://​doi.​org/​10.​1073/​pnas.​09040​31106

Tang, Y. Y., Rothbart, M. K., & Posner, M. I. (2012). Neural correlates 
of establishing, maintaining, and switching brain states. Trends 
in Cognitive Sciences, 16(6), 330–337. https://​doi.​org/​10.​1016/j.​
tics.​2012.​05.​001

Tomasino, B., & Fabbro, F. (2016). Increases in the right dorsolat-
eral prefrontal cortex and decreases the rostral prefrontal cortex 
activation after-8 weeks of focused attention based mindfulness 
meditation. Brain and Cognition, 102, 46–54. https://​doi.​org/​10.​
1016/j.​bandc.​2015.​12.​004

Tomasino, B., Fregona, S., Skrap, M., & Fabbro, F. (2012). Meditation-
related activations are modulated by the practices needed to obtain 
it and by the expertise: An ALE meta-analysis study. Frontiers 
in Human Neuroscience, 6, 346. https://​doi.​org/​10.​3389/​fnhum.​
2012.​00346

Tsang, A. P. L., Lu, H., & Lo, H. H. M. (2024). The acute effects of 
focused attention and open monitoring meditations on prospective 
memory in older adults. Mindfulness, 15(1), 19–36. https://​doi.​
org/​10.​1007/​s12671-​023-​02292-4

Van Dam, N. T., van Vugt, M. K., Vago, D. R., Schmalzl, L., Saron, C. 
D., Olendzki, A., Meissner, T., Lazar, S. W., Kerr, C. E., Gorchov, 
J., Fox, K. C. R., Field, B. A., Britton, W. B., Brefczynski-Lewis, 
J. A., & Meyer, D. E. (2017). Mind the hype: A critical evalu-
ation and prescriptive agenda for research on mindfulness and 

https://doi.org/10.1002/(SICI)1097-0193(1999)7:2<98::AID-HBM3>3.0.CO;2-M
https://doi.org/10.1002/(SICI)1097-0193(1999)7:2<98::AID-HBM3>3.0.CO;2-M
https://doi.org/10.1016/j.neuroimage.2011.05.075
https://doi.org/10.1016/j.neuroimage.2011.05.075
https://doi.org/10.3389/fpsyg.2013.00398
https://doi.org/10.3389/fpsyg.2013.00398
https://doi.org/10.1002/hbm.22153
https://doi.org/10.1016/j.neuroimage.2008.12.061
https://doi.org/10.3758/s13421-019-00947-z
https://doi.org/10.1016/j.tics.2008.01.005
https://doi.org/10.1016/j.tics.2008.01.005
https://doi.org/10.1007/s10608-010-9318-y
https://doi.org/10.1007/s10608-010-9318-y
https://doi.org/10.1007/s12671-019-01223-6
https://doi.org/10.1080/20445911.2024.2381872
https://doi.org/10.1080/20445911.2024.2381872
https://doi.org/10.3389/fnhum.2019.00311
https://doi.org/10.3389/fnhum.2019.00311
https://doi.org/10.1002/acp.3452
https://doi.org/10.1007/s12671-023-02077-9
https://doi.org/10.1007/s12671-023-02077-9
https://doi.org/10.3389/fnhum.2012.00015
https://doi.org/10.1037/0278-7393.21.4.803
https://doi.org/10.1016/j.concog.2016.05.007
https://doi.org/10.1007/s12671-016-0627-4
https://doi.org/10.1037/a0028168
https://doi.org/10.1007/s12671-023-02163-y
https://doi.org/10.1007/s00426-022-01642-6
https://doi.org/10.1007/s00426-022-01642-6
https://doi.org/10.1177/0956797620929302
https://doi.org/10.1177/0956797620929302
https://doi.org/10.1016/j.neuropsychologia.2009.02.028
https://doi.org/10.1016/j.neuropsychologia.2009.02.028
https://doi.org/10.1016/j.concog.2011.09.019
https://doi.org/10.1038/nrn3916
https://doi.org/10.1073/pnas.0904031106
https://doi.org/10.1016/j.tics.2012.05.001
https://doi.org/10.1016/j.tics.2012.05.001
https://doi.org/10.1016/j.bandc.2015.12.004
https://doi.org/10.1016/j.bandc.2015.12.004
https://doi.org/10.3389/fnhum.2012.00346
https://doi.org/10.3389/fnhum.2012.00346
https://doi.org/10.1007/s12671-023-02292-4
https://doi.org/10.1007/s12671-023-02292-4


	 Mindfulness

meditation. Perspectives on Psychological Science, 13(1), 36–61. 
https://​doi.​org/​10.​1177/​17456​91617​709589

van Vugt, M. K., Hitchcock, P., Shahar, B., & Britton, W. (2012). 
The effects of mindfulness-based cognitive therapy on affective 
memory recall dynamics in depression: A mechanistic model of 
rumination. Frontiers in Human Neuroscience, 6, 257. https://​doi.​
org/​10.​3389/​fnhum.​2012.​00257

Wendt, B. A., Bell, H. B., Buroker, O. G., & Hall, A. C. G. (2021). 
Using a false memory paradigm to understand the cognitive 
effects of meditation. Mindfulness, 12(4), 1022–1033. https://​doi.​
org/​10.​1007/​s12671-​020-​01574-5

Whitfield, T., Barnhofer, T., Acabchuk, R., Cohen, A., Lee, M., 
Schlosser, M., Arenaza-Urquijo, E. M., Bottcher, A., Britton, 
W., Coll-Padros, N., Collette, F., Chetelat, G., Dautricourt, S., 
Demnitz-King, H., Dumais, T., Klimecki, O., Meiberth, D., 
Moulinet, I., Muller, T., & Marchant, N. L. (2022). The effect of 
mindfulness-based programs on cognitive function in adults: A 
systematic review and meta-analysis. Neuropsychology Review, 
32(3), 677–702. https://​doi.​org/​10.​1007/​s11065-​021-​09519-y

Wilson, B. M., Mickes, L., Stolarz-Fantino, S., Evrard, M., & Fan-
tino, E. (2015). Increased false-memory susceptibility after 

mindfulness meditation. Psychological Science, 26(10), 1567-
1573. https://​doi.​org/​10.​1177/​09567​97615​593705

Yeh, L., & Lu, A. Y. (2017). Relationship between trait mindfulness 
and false memory: A bilingual Deese-Roediger-McDermott para-
digm. Universal Journal of Psychology, 5(3), 105–113. https://​doi.​
org/​10.​13189/​ujp.​2017.​050302

Zeidan, F. (2015). The neurobiology of mindfulness meditation. In K. 
W. Brown, J. D. Creswell, & R. M. Ryan (Eds.), The handbook of 
mindfulness: Theory, research, and practice, (pp. 171-189). The 
Guilford Press.

Zeidan, F., Johnson, S. K., Diamond, B. J., David, Z., & Goolkasian, 
P. (2010). Mindfulness meditation improves cognition: Evidence 
of brief mental training. Consciousness and Cognition, 19(2), 
597–605. https://​doi.​org/​10.​1016/j.​concog.​2010.​03.​014

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1177/1745691617709589
https://doi.org/10.3389/fnhum.2012.00257
https://doi.org/10.3389/fnhum.2012.00257
https://doi.org/10.1007/s12671-020-01574-5
https://doi.org/10.1007/s12671-020-01574-5
https://doi.org/10.1007/s11065-021-09519-y
https://doi.org/10.1177/0956797615593705
https://doi.org/10.13189/ujp.2017.050302
https://doi.org/10.13189/ujp.2017.050302
https://doi.org/10.1016/j.concog.2010.03.014

	Impacts of Mindfulness Meditation on Episodic Memory: A Review of Recent Studies
	Abstract
	Objectives 
	Method 
	Results 
	Conclusions 
	Preregistration 

	Method
	Results
	Veridical Memory
	False Memory
	Clinical Applications

	Discussion
	Limitations and Future Directions

	References


