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INTRODUCTION

ABSTRACT

Engaging with the Qut'an, whether through reading or listening, necessitates complex
cognitive processing of the written or spoken Arabic language. This activity demands
concentration and attention, thereby engaging cognitive functions such as selective
attention, Arabic language processing, and auditory perception. The purpose of this
paper is to teview the effects of reading and listening to the Qur'an on hippocampal
cognitive function. A literature search was conducted using online databases:
ScienceDirect, PubMed/ Medline, and Scopus. The keywords used in the literature
search were “cognitive”, “Qur'an”, and “hippocampus”. This approach included six
full-length articles. A manual search of the cited references was also used to find
additional considerations for the discursive analysis of each topic discussed in this
review. As a sacred text, the Qur'an engages both reading and listening skills and
involves cognitive processes that impact memory and comprehension. Regular
engagement with the Qut'anic text and its recitation can significantly improve brain
activity, memory, and cognitive development. Reading and listening are essential skills
for language comprehension and communication. When a person reads the Qur'an, he
or she engages in visual Arabic language processing, while when listening to its
recitation, the person is involved in auditory language processing. These activities
stimulate different parts of the brain, contributing to a more comprehensive

understanding of the Qur'an text.

The hippocampus is an important brain structure that
supports not only memory functions but also broader
cognitive domains, including executive function,
working memory, processing speed, and information
integration.!= Optimal learning depends on the interplay
of these functions, and hippocampal neurogenesis plays a
significant role in both cognition and behaviour5
Structurally, the hippocampus comprises several subfields
that may be differentially sensitive to specific aspects of

cognitive performance.*

Reading and listening represent two fundamental
modalities of language comprehension. Although distinct,
they share overlapping neural substrates that process
semantic meaning. The temporal lobe contributes

primarily to phonological awareness and comprehension,

while the hippocampus undetlies declarative memory and
higher-order cognition.!35 Evidence suggests that
listening and reading are linked to auditory processing
and cognitive mechanisms. However, studies directly
examining their relationship with hippocampal-dependent
cognitive  functions remain limited.® Moreover,
cognitive and metacognitive strategies such as planning,
monitoring, and attentional control are essential for
enhancing comprehension in both modalities, particularly

during language learning.”

Attention plays a particularly important role in listening
comprehension, as auditory information unfolds rapidly
and requires immediate processing. By contrast, reading
comprehension benefits from extended exposure and

the gradual construction of a situation model. These
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differences indicate that reading and listening rely on
overlapping but partly distinct cognitive processes, with
attention being more critical for listening than for

reading.8?

Importantly, engagement with the Qur’an through
reading, listening, and memorization has been associated
with unique cognitive benefits. Studies show that older
adults who regularly recite or memorize the Qur’an
experience enhanced memory, attention, and overall
cognitive performance, with potential protective effects
against dementia.!0-12 Neurophysiological findings further
support this, demonstrating increased theta-wave
synchronization within temporal-hippocampal networks
during Qur’an recitation and listening.!314 However,
current research remains fragmented: different cognitive
tools are applied across studies (e.g.,, MMSE vs. MoCA-
Ina), outcomes are inconsistent, and critically, no study
has

function using neuroimaging techniques such as MRI

directly assessed hippocampal morphology or
volumetry.

Despite growing evidence that Qur’an engagement
benefits cognition, existing studies rely mainly on indirect
cognitive measures rather than direct assessments of
hippocampal function. There is limited understanding of
how reading and listening to the Qut’an, especially in
terms of duration and frequency, differentially influence
hippocampus-related cognitive functions. Furthermore,
methodological inconsistencies across studies hinder the
comparability of results, and the absence of neuroimaging
data leaves wundetlying neural mechanisms largely
unexplored.21%-15 To our knowledge, this is the first
systematic review to synthesize and critically evaluate
evidence on the effects of Qur’an reading and listening
By

addressing both behavioural and neurophysiological

on hippocampal-dependent cognitive functions.
findings, this review highlights Qur’an engagement as a
culturally relevant cognitive intervention and identifies
pathways for future studies to integrate standardized
cognitive assessments and neuroimaging. This approach
provides a novel foundation for understanding the role of
Qur’an engagement in supporting cognitive resilience and

healthy aging.
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METHOD AND METHODS
Protocol and Reporting Framework

This review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Apnalyses  Protocols  (PRISMA-P) guidelines. The review
process took place between October 1, 2024, and January
2025. Findings are reported following the PRISMA 2009

statement, ensuring transparency and reproducibility.

Eligibility Criteria
Inclusion criteria

Eligible studies were randomised controlled trials (RCTs),
quasi-experimental studies, cohort studies, and cross-
sectional studies that objectively measured cognitive or
neurobiological outcomes. Specifically, studies evaluating
the effects of Qur’an reading (#iawah) or listening (sama’)
on hippocampus-related cognitive functions were
included. Only studies published in English or Indonesian
within the past 10-15 years were considered to ensure
relevance to recent advances in neuroscience and religious

research.

Exclusion criteria

Studies were excluded if they involved animal models,
case reports, correspondence, review articles, editorials, or

expert opinions.

PICO Framework

® Population: Adolescents and adults aged 18—65 years,

with or without cognitive impairment.

¢ Intervention/Exposure: Reading (#ilawah) ot

listening (sama’) to the Qur’an.

e Comparison: No exposure to Qur’anic recitation, or
exposure to alternative auditory stimuli (e.g., music,

non-religious texts).

® Outcome: Changes in hippocampus-related cognitive
functions (e.g;, memory, executive function,

processing speed, neurophysiological measures).



Search Strategy

search  was in PubMed/

and Science Direct.

A systematic
MEDLINE, Scopus,
operators (AND/OR) were applied to refine results.

performed

Boolean

Reference lists of eligible studies were also screened to
identify additional relevant publications. Search string
Pubmed/MEDLINE database:  ("Quran"[MeSH
Terms] OR  "Qut'an"[Title/Abstract] OR
"[Title/ Abstract]) AND ("Cognition"[MeSH Terms]
OR "[Title/ Abstract] OR
"Memory" [Title/ Abstract] OR "Executive
[Title/Abstract]) AND  ("Hippocampus
"[MeSH Terms] OR "Hippocampal"[Title/Abstract]).
Scopus database: (TITLE-ABS-KEY (qur'an OR quran
OR koran) AND TITLE-ABS-KEY (cognit* OR
memory OR "executive function") AND TITLE-
ABS-KEY (hippocampus OR  hippocampal)) AND
PUBYEAR >2008 AND ( LIMIT-TO (LANGUAGE ,
"English") OR  LIMIT-TO  (LANGUAGE |
"Indonesian")). Science Direct database: ("Qur'an" OR
"Quran") in Title, or Keywords; AND
("cognit*" OR "memory") in Tite,
Keywords; AND ("hippocampus") in Title, Abstract, or

for
"Koran

"Cognitive ~ Function

Function"

Abstract,
Abstract, or

Keywords. Filters applied: Publication years 2009-2024;
Article type: Research articles.

Study Selection

Three reviewers (UR, STP, LAF) independently screened
studies in three phases: title screening, abstract screening,
and full text screening. Discrepancies were resolved
through discussion, and unresolved disagreements were
referred to an additional reviewer. A PRISMA flow
diagram was used to document the selection process,

including reasons for exclusion.

Data Extraction

A standardised data extraction form (Microsoft Excel)
was developed prior to the review. Extracted information
included: study characteristics (author, year, country,
design), participant characteristics (age, sample size,
health status), intervention details (reading or listening
modality, duration, details,

frequency), comparator

cognitive or neurobiological outcome measures, and main

findings. Data were independently extracted by the

reviewers and cross-checked for accuracy.

Data Synthesis

Given the expected heterogeneity of study designs and
outcomes, a narrative synthesis was performed. Findings
were summarised according to type of exposure (reading
vs. listening), duration and frequency of exposure, and

cognitive outcomes related to hippocampal function.

RESULT
Study Selection

The identified 85 After

excluding duplicates, 59 abstracts were screened. Only 33

search unique  studies.
articles were assessed for eligibility. Of the 12 studies,
nine were experimental, two were observational, and one
was a brain wave study. Full details on the included

studies are in Figure 1.

‘ Identification of studies via databases and registers

§ . Records removed before screening:
=] Records identified from: Scopus, Duplicate records removed (n = 11)
g ScienceDirect, PubMed/Medline Records marked as ineligible by
s Databases (n = 83) automation tools (n = 10)
§ Registers (n = 83) Records removed for other reasons
b @=3
= |
Records screened Records excluded**
(nl =59 (n=25)
v B
E v
5 Reports sought for retrieval Reports not retrieved
2 @=34) @=1)
o
@
Reports excluded:
Reports assessed for elig Reason 1 (Results do not match, n=
- (n=33) 10)
Reason 2 (Inappropriate method, n =
11

Reason 3 (n=0)
ete.

Y

Reports of included studies
@=12)

Included

Figure 1. Figure 1: PRISMA flow chart of the inclusion process

Our analysis of the twelve included studies indicated that
the majority demonstrated positive effects of Qut'anic
reading or listening on various cognitive domains. Several
cross-sectional studies and quasi-experimental designs
demonstrated significant improvements in MMSE or
MoCA-Ina scores, indicating enhanced memory and

overall cognitive performance.10.11,16

EEG-based studies showed increased brain wave activity

IMJM Volume 25 No.1, January 2026



Table 1. Reading and listening to the Qut’an on cognitive

No Author (Year) Study design Participants Assessment Tool Key Findings Ref
1 Irawati (2019) Cross-sectional. 96 MMSE The duration of reading the Koran affects cognitive 10
2 Nurfiani (2018) Quasi Experiment 50 MMSE, MoCA-Ina There is a relationship between reading the Qur’an and 1
improving memory
3 Julianto (2011) Brain waves 4 EEG Significant increase in brain wave activity after reading the 2
Qur'an, which has the potential to improve short-term
memory abilities
4 Choirunnisa (2020) Quantitative 39 Instrument Reading the Qur’an improves cognitive 20
5 Indrijaningrum Case-control 34 MoCA-Ina The duration and frequency of reading the Qur’an have no B
(2020) relationship with cognitive
6 Sambhani (2022) Experiment 28 EEG Surah Al-Fatihah (Qur’an) improves memory 15
7 Slamet (2019) Experiment 10 Pre-post treatment The cognitive intelligence score of children was 25.40 after the 7
treatment
8 Sirin (2021) Quantitative 33 Instrument Significant difference in verbal learning, visual learning, ”
attention speed, and phonemic and semantic fluency before
and after memorisation training
9 Fagihuddin (2024) Mixed-Methods 50 In-depth interviews The tradition of Qur'an memorization remains strong in 2
Muslim families and is increasingly applied to eatly childhood
10 Munawaroh (2023) Quasi Experiment 22 Instrument MMSE Increased scores for the word-list recall test. No significant 16
improvement in CG. However, there was an improvement in
the HQ group, represented by a significantly higher score after
the treatment.
11 Muthohharoh (2023) Qualitative Study 30 Children memorise the The children’s memorisation ability was quite good 18
Qur’an and compare the
contribution of each
systemic cognitivist
modelling (SCM) indicator
to their average ability
12 Hussain (2021) Experiment 50 listened to Qur’an A significant increase in working memory performance among 22
recitation participants in the experimental group
following Qur’an reading or listening, potentially Effects on Cognitive Functioning Based on

strengthening short-term memory.12!> Research involving
children reported good memorisation abilities and
improved cognitive intelligence scores after memorisation
training.!1® Interventions involving listening to the
Quran demonstrated significant improvements in
working memory among participants in the intervention
group.?3 Similar findings were reported by Sirin, with
improvements in verbal learning, visual learning,
attention speed, and both phonemic and semantic

fluency.!®

However, one study found no significant association
between the duration/frequency of Qur’anic reading
and cognitive function (p= 0.089).13 This variation in
findings may be attributed to differences in study design,
intervention duration, measurement tools, and participant
the
hypothesis that reading and listening to the Qur’an can

characteristics. Overall, these findings support

provide neurocognitive benefits, particularly in memory,

attention, and executive functions involving the

hippocampus.
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Psychometric Assessments (MMSE/MoCA)

There were mixed findings from studies using cognitive
screening tools. Two studies reported a significant
positive association. A cross-sectional study by Irawati
found that the duration of reciting the Qut'an significantly
affected cognitive function in the elderly (p=0.001).10
Similarly, a study by Nurfiani showed an association
between reading the Qut'an and improved memory
measured by MMSE and MoCA-Ina
(p=0.000).11 In

Indrijaningrum found no significant relationship between

function as

contrast, a case-control study by

the duration and frequency of reading the Qur'an and

cognitive  function  measured MoCA-Ina

(p=0.089).13

using

Effects on Brain Activity and Memory (EEG)

Studies  using  neurophysiological =~ measurements
consistently show positive effects. Julianto reported a
significant increase in brainwave activity after reciting the

Qur'an, potentially improving short-term memory ability



(p<0.05).12 In parallel, an experimental study by Samhani
found that listening to Surah Al-Fatibah also significantly
EEG data
(p<0.050).'> These findings provide objective evidence of

improved memory, as evidenced by
changes in brain activity associated with memory

improvement, both through reading and listening

modalities

Other Effects

One experimental study by Slamet focusing on a
paediatric population showed that Qur'anic memorisation

interventions can improve cognitive intelligence scores.!>

DISCUSSION

This systematic review synthesizes evidence from twelve
studies investigating the relationship between Qut'anic
engagement (reading and listening) and hippocampus-
related cognitive functions. While the majority of
included studies reported positive effects, a critical
appraisal reveals a landscape of evidence that is promising
yet preliminary. The significant heterogeneity in study
designs, ranging from cross-sectional surveys in elderly
populations to small EEG experiments in young adults,
precludes definitive conclusions and highlights the need
for cautious interpretation. Furthermore, the overreliance
on psychometric screening tools like the MMSE, which
may lack sensitivity to subtle hippocampal-dependent
changes, and the scarcity of direct neuroimaging data,
limit the depth of our current understanding. The central
challenge, therefore, is to reconcile these varied findings
by integrating them with established neuroscience to

propose plausible mechanistic pathways.

Cognitive and Hippocampus

The hippocampus is a critical brain structure that

undergoes several structural changes, both grossly and at
the cellular level, with age. These changes have been
correlated with cognitive decline in older adults. In non-

demented older individuals, regional hippocampal

morphology is associated with specific memory abilities

and broader cognitive domains2. It is also involved in

general information processing, including spatial

information processing, temporal sequencing, and

11

formulating relationships between objects in the
environment.3 The hippocampus is an important
structure in cognitive aging, playing a role in episodic
memory and broader cognitive domains.! The

hippocampus undergoes several structural changes both
grossly and at the cellular level with age, and these have
been correlated with cognitive decline in older adults. In
non-demented older individuals, regional hippocampal
morphology is associated with specific memory abilities
and broader cognitive domains.?2 The hippocampus is
also involved in creating and storing representations of
the physical environment, but it also plays a role in many
other aspects of memory. The view that the human
hippocampus acts primarily to create and store
representations of the physical environment should be
interpreted in the context of the abundant evidence
showing that the human hippocampus plays a role in

many other aspects of memory.2523.24

The hippocampus plays an important role in supporting
spatial navigation and memory. It performs these
Mapping,
and maintaining mental

functions through Cognitive where it is

responsible for creating
representations of the physical environment. These maps
allow us to navigate and remember spatial information,
such as the location of objects or landmarks.2526 The
hippocampus organises spatial information relationally,
which helps us understand the relationship between
objects and locations, thereby forming accurate and
detailed spatial memory. This structure also enables
cognitive map flexibility, allowing us to update and adapt
our spatial representations based on new information or
changes in the environment. This flexibility is important
for efficient navigation and memory formation.26 The
hippocampus interacts with other memory systems, such
as the dorsal striatum, to support spatial navigation. These
interactions contribute to various navigation scenarios
and allow for the integration of different types of
memory, including spatial and episodic memory.25 Spatial
navigation training has been shown to protect the
hippocampus from age-related changes. Studies have
found that hippocampal volume decreases with age, but
spatial navigation training can help mitigate these changes

and preserve cognitive function.?’
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Cognitive, Listening, and Hippocampus Mechanism

The hippocampus supports cognitive processes by

forming  and comparing  relational =~ memory

This the

integration of different types of information, including

representations. mechanism  allows for
visual and auditory inputs, from specialised cortical
regions. It enables the hippocampus to combine
disparate inputs and contribute to perception and online
processing.28 This type of memory is essential for
cognitive listening as it allows individuals to retain and
retrieve information they have heard. The interplay
between the hippocampus and other brain regions, such
the

consolidation.?’

as prefrontal cortex, is crucial for memory

the

hippocampus and neocortical areas is believed to be a key

Coordinated replay between
mechanism in consolidating memories,2 which helps in
the long-term retention of information obtained through
cognitive listening. While the traditional view of the
hippocampus is that it creates a mental map of physical
space, recent research suggests that it may also play a role
in mapping social space.> This cognitive mapping
function can contribute to understanding and navigating
of

cognitive listening in social contexts. The hippocampus is

social interactions, which are essential aspects
involved in general information processing, including
spatial information processing, temporal sequencing, and

the

environment.? These cognitive processes are relevant to

formulating relationships between objects in
cognitive listening as they contribute to comprehending

and interpreting auditory information.

Cognitive listening refers to actively and attentively
engaging with auditory information, such as speech or
music, to understand and interpret its meaning. It
involves  various  cognitive  processes, including
attention, perception, memory, and comprehension. The
hippocampus, a brain structure located in the medial
temporal lobe, is related to mental listening through its
the

hippocampus plays a critical role in encoding and

involvement in several cognitive functions;
retrieving memories, including verbal and auditory
information.22> It helps form new memories of what has
been heard during cognitive listening and retrieve those

memories when needed. Declarative memory, which

IMJM Volume 25 No.1, January 2026

12

involves recalling facts and events, is supported by the
hippocampus.> The hippocampus is involved in relational
processing, which refers to the ability to understand and
integrate relationships between different elements of

information.28

This is relevant to cognitive listening as it enables
the
information by connecting and organising different pieces

of

creating cognitive maps for physical space, recent research

comprehension and interpretation of auditory

information. While traditionally associated with
suggests that the hippocampus may also play a role in
mapping social space.> This cognitive mapping function
can contribute to understanding and navigating social
interactions, which are essential aspects of cognitive

listening in social contexts.

The hippocampus is involved in general information
processing, including spatial information processing,
temporal sequencing, and formulating relationships
between objects in the environment.? These cognitive
processes are relevant to cognitive listening as they
contribute to comprehending and interpreting auditory

information.

Listening comprehension plays a prominent role in
reading comprehension.> Evidence has shown that oral
language comprehension is important for reading
comprehension across different languages.> Regarding
cognitive skills, vocabulary, and word reading fluency are
shared

comprehension.?? A study compared the brain activation

contributors  to  reading and listening
patterns associated with comprehending written and
spoken sentences in Portuguese. The results showed
modality effects and individual differences in language
comprehension.!? Regarding the reading versus listening
debate, a neuroscientist explains that both reading and
listening have brain benefits in common. In both
situations, the brain is working to connect the puzzle
pieces, making sense of the plot and attempting to predict

what will happen next.

Research suggests that listening and reading activate
almost identical brain activity and that the brain's

representation of meaning does not depend on which



sense acquires the words that convey it. Both reading and

listening  comprehension  share some  cognitive
components, such as language comprehension and
decoding.2?30 However, they also have some differences.
For example, reading requires the decoding of text, while
The

constructing meaning from text and requires skills such

listening does not.% cognitive process involves
as attention, visual discrimination, sequential processing,
immediate memory, and working memory. These skills

be

struggling readers lack these skills. Some common

must automatic for successful reading; many
cognitive biases that can impact listening include
confirmation bias, anchoring bias, availability bias,
hindsight bias, and overconfidence bias.3! To overcome
these biases, individuals can actively seck additional
information, consider alternative perspectives, and seek

feedback from others.2%

Reading and listening to the Qut'an can have cognitive
benefits and enhance cognitive abilities. Memorising
the Qut'an, in patticular, is believed to develop several
cognitive skills, strengthening an individual's aptitude.®
However, the specific cognitive benefits of reading the
Qur’an have yet to be extensively studied. Reading the
Qur’an involves cognitive skills such as attention, visual
discrimination, sequential processing, immediate memory,
and working memory.32 These skills are essential for
successful reading and comprehension. The cognitive

benefits of reading Al-Qur’an may extend beyond the

development of basic cognitive skills. For many
individuals, reading and reciting the Qur’an has spiritual
and psycho-spiritual significance. The Qur’an is

considered sacred, and its recitation is often associated

with religious devotion and spiritual growth.32

Reading and listening to Al-Qur’an can have potential
cognitive benefits, particularly for seniors. Here are some
points related to reading, listening to the Al-Qur’an, and
cognitive function: A review of the literature suggests
that listening to Al-Qur’an has potential as a psycho-
spiritual therapy and may have positive effects on

cognitive function.®

Evidence suggests that oral language comprehension is

essential for reading comprehension, and the two ate
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closely related.293133 This relationship may be particularly
relevant for seniors who may experience declines in
cognitive function. Online resources are available for
learning to read and listen to Al-Qur’an, including one-to-
one classes and websites that offer reading and listening
practice. Reading and listening to Al-Qur’an requires
cognitive skills such as attention, memory, and visual
processing.?? Some studies suggest that reading, listening,
and memorizing Al-Qur’an may stimulate the brain's

nerves and positively impact cognitive function.?*

The Qut'an possesses a unique harmony that other
sentences do not have. The verses in the Qut'an contain
words full of goodness so that they have a positive effect
and give peace.’> When listening to the recitation of
the Qutr'an, a series of sound waves from the Qut'an that
reaches the brain will positively affect the responsiveness
of its cells. Following the nature of Allah SWT, the brain

will respond in the right direction.

Towards a Mechanistic Understanding: Potential
Pathways

Based on the synthesized findings and established
neuroscience, we propose several non-mutually exclusive
hypotheses for how Qur'anic reading and listening might
influence hippocampal function:

1. Auditory Entrainment and Theta Synchronisation: As
discussed above, the rhythmic and melodic nature of
Qur'anic recitation may serve as an auditory driver
for cortical and hippocampal theta rhythms. This
entrainment could optimise the brain's internal state
for learning and memory consolidation, a mechanism
similar to that proposed for certain types of music
therapy.
Modulation of Neurotrophic Factors: Regular
cognitive engagement, particularly complex tasks like
memorising a foreign language (Classical Arabic), is
known to upregulate Brain-Derived Neurotrophic
(BDNI),

hippocampal neurogenesis and synaptic plasticity.

Factor a key protein supporting
The intense cognitive training involved in Qur'anic
memorisation may exert its long-term benefits, as
suggested in studies with children and the elderly,!7. 19

through this BDNF-mediated pathway.

IMJM Volume 25 No.1, January 2026



Stress Reduction and Neuroendocrine Effects:
Listening to the Qut'an has been associated with
reduced anxiety and inducing a state of peace.®
Psychological ~ stress clevates cortisol  levels,
which have a known neurotoxic effect on the
hippocampus. It is plausible that the stress-reducing
(psycho-spiritual) effect of engaging with a sacred
text protects the hippocampus from glucocorticoid-
related damage,

thereby preserving cognitive

function and potentially slowing age-related

decline. 101116 This pathway may be particularly
relevant for the positive in

tindings elderly

populations.

LIMITATIONS

This systematic review has several limitations that should
be considered when interpreting the findings. First, the

included

heterogeneous, with variations in design, sample size, and

studies themselves were methodologically
cognitive assessment tools, preventing a meta-analysis.
Secondly, many of the studies, particularly the EEG
investigations, had very small sample sizes, increasing the
risk of type 1II errors and reducing the generalisability of
the results. Third, the reliance on behavioural and
neurophysiological measures means the direct evidence
linking  Qur'anic  engagement to  hippocampal
morphology or function via neuroimaging (e.g., fMRI) is
still absent. Finally, the potential for publication bias,
wherein studies with null findings are less likely to be
published, cannot be ruled out. Future research should
trials  with

prioritize larger, randomized controlled

standardised outcome measures and incorporate direct

neuroimaging to elucidate the wunderlying neural
mechanisms.
CONCLUSIONS

Reading and listening are essential skills for language
comprehension and communication. When a person
reads the Qur’an, he or she engages in visual language
processing, whereas when the person listens to the
recitation of the Qur’an, he or she are involved in
auditory language processing. These activities stimulate
different  brain to a more

parts, contributing

comprehensive understanding of the Qur’an text.
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