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ABSTRACT

Reflexology is a complementary therapy that has been shown to influence brain activity by affecting
distant organs through specific reflex points. Neuroimaging techniques provide objective evidence of
central mechanisms underlying these effects. This narrative review examines available neuroimaging
evidence on brain responses to reflexology. A literature search was conducted using PubMed, Google
Scholar, and Scopus. Four functional magnetic resonance imaging studies reported modulation of brain
activity and functional connectivity within sensorimotor, limbic, and pain-related networks. Overall, the
neuroimaging evidence indicates that reflexology produces measurable effects within the central nervous
system, supporting a brain-mediated mechanism underlying its therapeutic effects.
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Abbreviations

fMRI- Functional Magnetic Resonance Imaging

PET- Positron Emission Tomography

SPECT- Single Photon Emission Computed Tomography
CAM- Complementary and Alternative Medicine

EEG- Electroencephalography

MEG- Magnetoencephalography

RCT- Randomised Controlled Trial

INTRODUCTION

Reflexology is a treatment method where pressure applied to the feet without oil or based on the theory
that there are reflex points on the feet, hands and head linked to every part of the body [1]. It differs from
traditional massage since it does not intend to manually manipulate muscles or soft tissues, but involves
stimulation of reflex points and nerves through direct pressure to these reflex zones in order to achieve
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systemic effects [2]. Reflexology is also described as a non-invasive manual therapy aimed at stimulating
the body's self-healing potential, relaxing and normalising it’s functions by influencing specific effects
on neuro-reflexive pathways instead of mechanical effects on tissues [3]. In the early 20th century, Eunice
Ingham systematized reflexology by creating foot reflex maps that connected specific areas to body
organs. This change turned reflexology from an empirical practice into a structured method with clear
principles and techniques [4]. The practice later expanded to include hand and ear reflexology and spread
globally as a complementary therapy. These changes allowed reflexology to move toward clinical use and
scientific study [1]. Reflexology is based on the concept that specific points on the feet, hands, and ears
correspond to different organs and body systems. Stimulation of these points is thought to influence distant
organs through neural connections, autonomic regulation, and central nervous system processing [5]. The
neural and reflex-arc hypotheses say that stimulating these reflex points activates peripheral nerves, which
then influence spinal and brain pathways leading to central effects [2]. Reflexology is often used as a
complementary therapy for pain relief, stress reduction, sleep issues, and managing symptoms in chronic
and supportive care settings [5]. Reflexology is commonly used in integrative healthcare settings,
including the management of musculoskeletal conditions, cancer-related symptoms, and in palliative care.
Clinical studies have reported improvements in patient-reported outcomes, particularly quality of life,
following reflexology interventions [6]. Its non-invasive nature, ease of application, and good tolerance
contribute to high patient acceptance, making it suitable for regular clinical use across diverse populations.
The favourable safety profile and minimal reported side effects further support its popularity and inclusion
in routine and supportive care practices [7,8]. So, this positive shift has led to more studies on its
physiological and neurobiological functions using objective measures [9].

Traditional reflex zone models show inconsistencies and lack of clarity, which highlights gaps in purely
mechanistic peripheral explanations and the need for further investigation [10]. Standard explanations of
effects of reflexology limited only to the peripheral processes or placebo effects and do not fully explain
its systemic, organ-specific and non-local results found in clinical studies. This has led for more objective
physiological research beyond just subjective outcomes [5]. The observed systemic outcomes like
reductions in stress, pain, and anxiety often happen quickly after stimulation. This suggests the
involvement of brain regulatory processes. These limitations strongly support the need to explore
mechanisms mediated by the brain, where neuroimaging can provide an objective way to assess the
involvement of the central nervous system in reflexology [11].

In recent years, neuroimaging has become a crucial tool in neuroscience research. It allows for the
visualization and analysis of brain structure, function, and metabolism. Techniques such as functional
magnetic resonance imaging (fMRI), positron emission tomography (PET), and single photon emission
computed tomography (SPECT) give detailed insights into neural activity, blood flow in the brain, and
metabolic states that were previously hard to measure with traditional psychophysiological methods
[12,13]. The use of neuroimaging in complementary and alternative medicine (CAM) research has
provided a valuable way to objectively study the underlying mechanisms of therapeutic effects, which are
otherwise often assessed only through subjective reports or peripheral outcomes. Many CAM
interventions, including acupuncture, manual therapies, yoga and diet involve complex sensory, motor,
and emotional components, making the assessment of central nervous system responses essential for
understanding how these therapies work [12,14]. By assessing brain activation, network connectivity, and
regional metabolic changes, neuroimaging connects clinical outcomes with central nervous system
processes. This finding provides deeper insights into how these interventions might produce therapeutic
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effects beyond placebo responses. Functional neuroimaging methods, especially fMRI, have become key
tools in CAM research due to their ability to map brain responses during both task-related and resting-
state conditions. Resting-state fMRI allows for the examination of intrinsic brain networks which are
important for pain perception, emotional regulation, and cognitive processing, all of which are often
targeted by CAM therapies [15]. Other techniques like PET and SPECT also offer insights into metabolic
and perfusion changes. This allows researchers to explore deeper processes, like neurotransmitter activity,
cerebral blood flow, and energy use [4]. Neuroimaging now goes beyond simple activation mapping by
assessing functional connectivity and brain network dynamics, allowing advanced analyses to link CAM-
related changes in neural organisation with clinical and behavioural outcomes [16].

Still the growing neuroimaging evidence highlights the importance of central nervous system measures in
understanding how reflexology interventions work. It shows patterns of brain activation, connectivity, and
changes that relate to important areas like pain, emotion, and autonomic regulation.

In reflexology, a CAM practice suggesting that stimulation of certain points on the body affects distant
regions and systems, neuroimaging provides an important way to explore if these effects show up in central
processing networks. By reviewing current neuroimaging evidence, this study aims to clarify how much
reflexology engages specific brain pathways and network dynamics that may explain its therapeutic
effects. Using objective imaging results instead of just subjective reports, the neurobiological foundations
of reflexology can be defined more accurately within the wider field of CAM research.

This narrative review aims to gather and critically evaluate neuroimaging findings on the brain effects of
reflexology. By focusing only on studies that use established neuroimaging techniques, the review hopes
to shed light on central nervous system links, clarify the underlying brain mechanisms, and identify gaps
to help direct future research.

METHOD

A comprehensive search of the literature was carried out using major electronic databases, namely
PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar. We used keyword combinations such
as reflexology, foot reflexology, neuroimaging, functional MRI, fMRI, PET, SPECT, and brain activation.
We included original research studies involving human subjects available in full text. This encompassed
randomized controlled trials, clinical studies, pilot studies, case reports, and case series. Only studies that
directly examined brain structure, function, perfusion, or metabolism using recognized neuroimaging
techniques were considered. We excluded electrophysiological studies like EEG and MEG, as well as
autonomic or peripheral physiological measures, only available as abstracts. Eligible articles were
screened based on their title, abstract, and full text. We extracted key information on study design, study
population, reflexology intervention, and neuroimaging method. Then, we narratively summarized the
reported brain outcomes to provide a clear overview of the current evidence.
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DISCUSSIONS
Table 1: Characteristics of review papers.
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placebo-
driven effect

Activates Primary Sensory Brain Regions

Across neuroimaging studies, a consistent finding is that reflexology activates primary sensory brain
regions, especially the primary somatosensory cortex. The functional magnetic resonance imaging study
provides the clearest experimental evidence for this effect [20]. When specific reflex areas on the foot
were stimulated, researchers observed activation in somatosensory cortical regions traditionally associated
with the face and eyes. Importantly, this activation happened whether participants received accurate or
intentionally incorrect information about the reflex point being stimulated. This difference between
cognitive expectation and brain response strongly suggests that reflexological stimulation is experienced
as real sensory input, rather than as a reaction to belief or suggestion.

These findings are further supported by a pilot neuroimaging study in the context of smoking cessation,
which demonstrated consistent activation of the contralateral primary motor and primary somatosensory
cortices following reflexological stimulation of the foot [19]. Such opposite-side activation matches
established principles of somatosensory neuroanatomy and indicates that reflexology engages ascending
peripheral pathways. Notably, the brain's response went beyond what would be expected from simple foot
touch. This suggests that reflexological stimulation may involve greater area summation or deeper
engagement of mechanoreceptors.

From a mechanistic viewpoint, sustained pressure applied during reflexology likely activates skin and
deeper mechanoreceptors, including Merkel cells, Ruffini endings, and deeper proprioceptive afferents.
These signals travel through the dorsal column and medial lemniscus system to the primary somatosensory
cortex, where the brain integrates and interprets them. Similar sensory brain activations have been reported
in neuroimaging studies of acupuncture and therapeutic massage. This supports the idea that reflexology
works within known sensory processing pathways, not just through non-specific touch [17,18].
Modulates Large-Scale Brain Networks

Reflexology has been shown to affect large-scale brain networks, indicating its impact at a systems
neuroscience level. The randomised controlled trial by Descamps and colleagues revealed notable changes
in resting-state functional connectivity after foot reflexology. Specifically, reduced connectivity was found
in the posterior areas of the default mode network, including the posterior cingulate cortex. These areas
are linked to self-referential thought, internal thinking, and mind-wandering [18].

Reduced connectivity in the default mode network usually indicates a shift towards attention focused on
the outside world and sensory engagement. This pattern is also seen during meditation, mindfulness
practices, and other body-focused non-drug treatments. In the case of reflexology, this suggests that
stimulating the feet may temporarily change baseline brain activity to a state with less internal cognitive
noise and greater awareness of the present [21]. At the same time, increased connectivity was observed in
the sensorimotor network, which includes the primary motor cortex, primary somatosensory cortex,
supplementary motor area, and thalamus. The thalamus acts as a key sensory relay and integrative center.
The improved thalamocortical connectivity suggests better sensory integration and processing. These
findings support a model where reflexology improves communication between peripheral sensory input
and central processing networks [22].

While the study did not show reflexology-specific effects in comparison to sham massage after a single
short session, the fact that foot-based tactile stimulation alone can reorganize intrinsic connectivity is
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clinically important. It implies that reflexology, especially when done repeatedly or in clinical settings,
may have stronger and more distinct network-level effects.

Influences Emotional, Pain-Related, and Behavioural Circuits

Neuroimaging evidence shows that reflexology affects emotional, pain-related, and behavioral regulation
circuits. In a randomized controlled trial, researchers found connectivity changes within a widespread
pain-related network. This network includes the thalamus, anterior insula, anterior cingulate cortex,
amygdala, hippocampus, and basal ganglia [18]. These areas work together to process different aspects of
pain: sensory discrimination, emotional response, and cognitive interpretation. Increased connectivity in
limbic structures like the amygdala and hippocampus shows improved emotional processing and memory-
related influence on sensory input. Changes in the anterior cingulate cortex and insula align with shifts in
how we attribute significance to stimuli and our awareness of internal body states. These mechanisms fit
with modern pain neuroscience models that highlight central modulation over peripheral nociceptive input
as a main factor in pain perception [23,24]. The smoking cessation study offers additional evidence that
reflexology may affect behavioral circuits [19]. In smokers, reflexology stimulated frontal and subcortical
regions involved in executive control, motivation, and habit management. While still exploratory, these
results indicate that reflexology could indirectly influence cravings and behavioral impulses by affecting
interactions between the limbic system and prefrontal areas. Researchers have observed similar patterns
in neuroimaging studies of mindfulness-based interventions and vagal nerve stimulation, where changes
in interoceptive and autonomic networks lead to behavioral shifts [25,26].

Overall, these findings support the idea that reflexology works not only through sensory pathways but also
through limbic-autonomic connections. This could help explain its reported benefits for pain, stress-related
disorders, and behavioral issues.

Support Neuroplasticity with Repeated Application

Evidence for long-term neuroplastic effects of reflexology is limited but suggestive. A clinical case report
of an infant with sensorineural hearing loss showed that six months of regular foot reflexology was linked
to measurable changes in resting-state brain connectivity in frontal and temporal language-related areas
[17]. These neuroimaging changes occurred alongside objective clinical improvements in hearing
thresholds and age-appropriate speech development. From a mechanistic viewpoint, the developing brain
shows increased plasticity. This allows sensory input to shape cortical organization and functional
connectivity. Repeated sensory stimulation through reflexology may strengthen underactive neural
pathways and encourage functional reorganization, especially when used during sensitive developmental
periods. The reduced activity in visual compensatory regions seen in the case report suggests a possible
normalization of cross-modal reorganization, a phenomenon well-documented in cases of sensory
deprivation [27].

Although we cannot draw causal conclusions from a single case, the findings align with broader
neuroplasticity research. It shows that repeated peripheral stimulation can drive central reorganization
over time [28]. This raises the possibility that reflexology, when applied over a longer period, may support
lasting brain changes rather than just temporary adjustments

Interpretation of Neuroimaging Findings

While the brain changes seen in reflexology are similar to those seen in foot/massages and general tactile
stimulation, there is evidence to show that reflexologists process sensory input differently than non-
specific touching. Activation of the right somatosensory cortex and the engagement of pain networks
suggests that reflexological stimulation is processed by the body as structured sensory input [18, 20].
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Repeated or structured reflexology treatments may lead to increased stimulation of brain regions related
to reflexology. Integration of sensory information with cognition and emotional feelings will be modulated
through networks that reside in the insula, anterior cingulate cortex, and limbic regions of the brain. These
areas play a significant role in the regulation of emotional and physical stress responses. Therefore, the
brain's ability to modulate the body is likely responsible for the benefits of reflexology in the treatment of
stress-related disorders and psychogenic illnesses documented in research [23, 25]. Neuroimaging studies
provide evidence for an association between reflexology and altered brain functioning. Studies reporting
variations in reflexology technique, intensity or length of treatment, and the type of patient could explain
differences in how patients respond to reflexology across studies [11, 18]. While variability in neural
responses between studies will result from variability in techniques used to perform reflexology, intensity
of each stimulation or treatment, enhancing treatment with reflexology is reliant upon reflexology as a
whole; all studies should focus on long-term effects and neuroplastic changes that result from repeated
application of reflexology techniques over a period of time (27,28). Overall, it is generally accepted that
periodic stimulation of the peripheral nerves will lead to functional reorganisation of the brain over the
course of time; this is supported by previous studies within the neuroscience field.

Clinical implication

Neuroimaging findings indicate that reflexology produces measurable changes in brain function,
supporting its use as a complementary therapy for selected clinical conditions. The observation that
reflexological stimulation activates the primary somatosensory cortex regardless of expectation or
suggestion suggests that its effects are mediated through genuine sensory pathways. This supports the
potential use of reflexology in conditions such as pain disorders, sensory integration problems, and
psychosomatic illnesses, where modulation of sensory processing plays a key role.

Changes observed in brain networks related to pain and emotional regulation, including the thalamus,
insula, anterior cingulate cortex, and limbic regions, provide a neurobiological explanation for the reported
benefits of reflexology in chronic pain, stress-related conditions, and anxiety-associated physical
symptoms. In addition, activation of brain regions involved in motivation and behavioural control among
smokers indicates that reflexology may serve as a supportive intervention in addiction-related conditions,
particularly smoking cessation, where regulation of craving and executive function is important.
Evidence of altered activity in auditory and language-related brain networks following repeated
reflexology in an infant with sensorineural hearing loss further suggests possible applications in
neurodevelopmental and rehabilitation settings. This may be especially relevant in contexts where non-
invasive, sensory-based therapies are preferred.

Limitations of Current Evidence

The existing neuroimaging literature is limited by small sample sizes, variability in study design, and an
emphasis on short-term brain responses. Most studies examined immediate neural effects, with only one
report addressing longer-term changes suggestive of neuroplasticity. Moreover, in healthy participants, the
neural effects of reflexology could not be clearly distinguished from those of general foot massage
following a single session, highlighting the importance of considering treatment duration and cumulative
exposure.

Future Directions

Future studies should focus on long-term randomised controlled trials using standardised reflexology
protocols and clearly defined neuroimaging outcomes. Research involving clinical populations,
particularly individuals with chronic pain, psychosomatic conditions, addiction, and neurodevelopmental
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disorders, is needed to establish clinical relevance. The use of multiple neuroimaging approaches may
further clarify underlying mechanisms and help identify neural markers associated with therapeutic
response.

CONCLUSION

Current neuroimaging evidence suggests that reflexology produces measurable effects within the central
nervous system. Studies consistently demonstrate activation of the primary somatosensory cortex and
modulation of brain networks involved in sensory processing, pain, emotion, and autonomic regulation.
These findings indicate that reflexology engages genuine neural pathways rather than acting solely through
expectancy or placebo effects. Although the available evidence is limited and largely short term, it supports
a central nervous system mechanism underlying the therapeutic effects of reflexology. Further well-
designed, long-term neuroimaging studies are required to confirm these findings and establish their
clinical significance.

REFERENCES

1. Kunz Barbara, Kunz Kevin. The complete guide to foot reflexology. RRP Press; 2005. 234 p.

2. Hughes CM, Krirsnakriengkrai S, Kumar S, McDonough SM. The effect of reflexology on the
autonomic nervous system in healthy adults: a feasibility study. Altern Ther Health Med.
2011;17(3):32-7.

3. Embong NH, Soh YC, Ming LC, Wong TW. Perspectives on reflexology: A qualitative approach. J
Tradit Complement Med. 2017 Jul;7(3):327-31.

4. Ingham ED. Original Works of Eunice D. Ingham: Stories the Feet Can Tell Thru Reflexology/Stories
the Feet Have: Stories the Feet Can Tell Thru Reflexology/Stories the Feet Have Told Thru
Reflexology. Burnham Inc Pub; 1984.

5. Ermnst E. Is reflexology an effective intervention? A systematic review of randomised controlled trials.
Med J Aust. 2009 Sep 7;191(5):263—6.

6. Wyatt G, Sikorskii A, Rahbar MH, Victorson D, You M. Health-Related Quality-of-Life Outcomes: A
Reflexology Trial With Patients With Advanced-Stage Breast Cancer. Oncol Nurs Forum. 2012 Nov
1;39(6):568-717.

7. Tiran D, Chummun H. The physiological basis of reflexology and its use as a potential diagnostic tool.
Complement Ther Clin Pract. 2005 Feb;11(1):58-64.

8. Yilmaz Giiven D, Bulut H. The Effect of Foot Reflexology on Pain, Anxiety and Mobility in Patients
with Knee Arthroplasty. Journal of Nursology. 2025 Jun 17;28(2):188-96.

9. Wang MY, Tsai PS, Lee PH, Chang WY, Yang CM. The efficacy of reflexology: systematic review. J
Adv Nurs. 2008 Jun;62(5):512-20.

10. Whatley J, Perkins J, Samuel C. “Reflexology: Exploring the mechanism of action”. Complement
Ther Clin Pract. 2022 Aug;48:101606.

11. McCullough JEM, Liddle SD, Sinclair M, Close C, Hughes CM. The Physiological and Biochemical
Outcomes Associated with a Reflexology Treatment: A Systematic Review. Evidence-Based
Complementary and Alternative Medicine. 2014 Jan 5;2014(1).

12. Yen C, Lin CL, Chiang MC. Exploring the Frontiers of Neuroimaging: A Review of Recent Advances
in Understanding Brain Functioning and Disorders. 2023 Jun 29;13(7):1472.

IJFMR260167201 Volume 8, Issue 1, January-February 2026 8



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

13. Wankhede NL, Koppula S, Umare PD, Umare MD, Lokhande SK, Taksande BG, et al. Neuroimaging
biomarkers: a critical review of their role in neurological disease diagnosis and management. Brain
Disord. 2025 Jun;18:100222.

14. Perez DL, Nicholson TR, Asadi-Pooya AA, Bégue I, Butler M, Carson AJ, et al. Neuroimaging in
Functional Neurological Disorder: State of the Field and Research Agenda. Neuroimage Clin.
2021;30:102623.

15. van den Heuvel MP, Hulshoff Pol HE. Exploring the brain network: A review on resting-state fMRI
functional connectivity. European Neuropsychopharmacology. 2010 Aug;20(8):519-34.

16. Bhattacharya S, Prusty S, Pande SP, Gulhane M, Lavate SH, Rakesh N, et al. Integration of multimodal
imaging data with machine learning for improved diagnosis and prognosis in neuroimaging. Front
Hum Neurosci. 2025 Mar 21;19.

17. Lee YJ, Chen MQ, Dong J. Effect of foot reflexology on an infant with sensorineural hearing loss: A
case report. World J Clin Cases. 2024 Mar 16;12(8):1437-41.

18. Descamps E, Boussac M, Joineau K, Payoux P. Changes of cerebral functional connectivity induced
by foot reflexology in a RCT. Sci Rep. 2023 Oct 10;13(1):17139.

19. Wattanaruangkowit P, Muengtaweepongsa S, Kengganpanich M, Kengganpanich T. The Effects of
Foot Reflexology for Smoking Cessation on Brain Activities with Functional Magnetic Resonance
Imaging (fMRI): A Pilot Study. Evidence-Based Complementary and Alternative Medicine. 2022 Jul
9;2022:1-8.

20. Miura N, Akitsuki Y, Sekiguchi A, Kawashima R. Activity in the primary somatosensory cortex
induced by reflexological stimulation is unaffected by pseudo-information: a functional magnetic
resonance imaging study. BMC Complement Altern Med. 2013 Dec 27;13(1):114.

21. Brewer JA, Worhunsky PD, Gray JR, Tang Y'Y, Weber J, Kober H. Meditation experience is associated
with differences in default mode network activity and connectivity. Proceedings of the National
Academy of Sciences. 2011 Dec 13;108(50):20254-9.

22. Fox MD, Snyder AZ, Vincent JL, Corbetta M, Van Essen DC, Raichle ME. The human brain is
intrinsically organized into dynamic, anticorrelated functional networks. Proceedings of the National
Academy of Sciences. 2005 Jul 5;102(27):9673-8.

23. Tracey I, Mantyh PW. The Cerebral Signature for Pain Perception and Its Modulation. Neuron. 2007
Aug;55(3):377-91.

24. Apkarian VA, Hashmi JA, Baliki MN. Pain and the brain: Specificity and plasticity of the brain in
clinical chronic pain. Pain. 2011 Mar;152(3):S49-64.

25. Craig AD. How do you feel? Interoception: the sense of the physiological condition of the body. Nat
Rev Neurosci. 2002 Aug 1;3(8):655-66.

26. Tang Y'Y, Holzel BK, Posner MI. The neuroscience of mindfulness meditation. Nat Rev Neurosci.
2015 Apr 18;16(4):213-25.

27. Kral A, Sharma A. Developmental neuroplasticity after cochlear implantation. Trends Neurosci. 2012
Feb;35(2):111-22.

28. Kolb B, Mychasiuk R, Muhammad A, Gibb R. Brain Plasticity in the Developing Brain. In 2013. p.
35-64.

IJFMR260167201 Volume 8, Issue 1, January-February 2026 9



http://www.ijfmr.com/

