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ARTICLE INFO ABSTRACT

Keywords: Mental imagery (MI) research has mainly focused to date on mechanisms of effect and performance gains
Body schema associated with muscle and neural tissues. MI's potential to affect fascia has rarely been considered. This paper
Cognition o conceptualizes ways in which MI might mutually interact with fascial tissue to support performance and
I?;Il?;mc neuro-cognitive imagery cognitive functions. Such ways acknowledge, among others, MI’s positive effect on proprioception, body schema,
Mental imagery and pain. Drawing on cellular, physiological, and functional similarities and associations between muscle and
Movement fascial tissues, we propose that MI has the potential to affect and be affected by fascial tissue. We suggest that

fascia-targeted MI (fascial mental imagery; FMI) can therefore be a useful approach for scientific as well as
clinical purposes. We use the example of fascial dynamic neuro-cognitive imagery (FDNI) as a codified FMI
method available for scientific and therapeutic explorations into rehabilitation and prevention of fascia-related

disabling conditions.

1. Introduction

Human motor performance is a complex phenomenon involving
multiple autonomic and voluntary neural circuits [1,2] associated with
motor, sensory, and cognitive spheres [3,4]. Mentally envisioning a
motor task or a scene—a cognitive process known as mental imagery
(MI)-has been shown to positively affect motor and cognitive perfor-
mance and other behavioral outcomes and to elicit brain activation
similar to that during physical execution. As such, MI has become a topic
of growing interest for both researchers and clinicians. To date, research
on MI’s role in human performance has primarily focused on its effects
on muscle tissue. Because accumulating evidence points to the key role
of fascial tissue in movement and its associated impediments and pa-
thologies [5-14], including those within muscles, we propose to
broaden the scope of MIs scientific research and clinical applications to
include aspects of fascia, including potential neuro-cognitive ones. We
therefore consider novel ways in which MI could further impact human

movement and rehabilitation by examining the role MI might have in
affecting fascial tissue through motor, sensory, and cognitive spheres,
and vice versa.

Increasing evidence points to links between movement and cognition
[15,16] and to potential beneficial effects of incorporating self-active
and cognitive components, such as MI, into movement, therapy, and
rehabilitation [17,18]. Given the key role of fascial tissue in movement
and its associated impediments and pathologies [5-14], we present here
a science-based conceptualization of how MI could contribute to both
motor (i.e., movement) and sensory-cognitive (i.e., proprioception,
pain, and body schema) elements related to fascia, as well as how MI
could benefit from sensory information originating from fascia. As a
foundation for hypothesizing these potential bi-directional links be-
tween MI and fascia, we discuss MI's documented beneficial effects and
suggested physiological and psychological mechanisms of effect on
muscle tissue, along with the similarities and associations between
muscle and fascial tissues at cellular, physiological, and functional
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levels. In this way, we offer a conceptualization that uses “top-down”
and “bottom-up” neural pathways to support the hypothesized mutual
association between MI and fascia. Further, we propose that perfor-
mance and well-being, including as affected by body schema and pain,
may be addressed through such neuro-cognitive paths, including those
associated with bodywork and movement therapies [6,9,19-22]. We
then propose fascial MI (FMI) as a subtype of MI that focuses on fascial
tissue, and introduce a codified MI approach that specifically addresses
fascial tissue—fascial dynamic neuro-cognitive imagery (FDNI)-and
suggest applications for research and clinical settings.

2. Mental imagery (MI)

Mental imagery (MI) is a self-generated cognitive process of creating
and using images and metaphors in the mind [18,23,24]—including
envisioning motor tasks—with or without overt physical execution [25].
Imaged contents may relate to or focus on the body as a whole as well as
its specific parts and tissues. The MI process uses, and even relies upon,
sensory information originating from within the body [26,27]. The
quantity and quality of such information may affect MI's characteristics,
such as clarity, ease, vividness, and precision. MI enables the user to
focus on such internal-to-the-body contents in a conscious,
well-constructed, and selective manner [28,29], through, among others,
increasing awareness and drawing attentional focus (Gose & Abraham,
unpublished). Although applicable to all senses, MI primarily takes two
forms: visual and kinesthetic [30]. Visual MI involves mental pictures or
sights associated with the task or scene [31] from either a first- or
third-person perspective [32] whereas kinesthetic MI involves mental
images of sensations associated with such tasks or scenes (e.g., the
imaged sensation of a contracting muscle [33,34]). Imaged and physi-
cally executed motor tasks demonstrate structural (e.g., brain activity)
and functional (e.g., task duration) similarities [24,35-37]. Overlapping
brain areas are activated during both imagined and overt physical
execution of the same movement [30,38-40], and the time required to
mentally complete an imaged task is similar to that taken to physically
compete the same task [41].

MI has been studied in both basic laboratory and functional real-life
settings, within a variety of tasks [30], from activities of daily living [42]
to endurance sports performance [43,44], and in association with
various behavioral outcomes. To date, research into MI has primarily
focused on muscle tissue [33,34,45-49] and has confirmed MI’s ability
to address and affect various aspects of muscle tissue activation [50-53].
For example, mentally focusing on a specific muscle in a static condition
elicited a modulation of electrophysiological activity within the muscle
itself [54]. Further, imaged and actual muscle activations showed
similar spatial [55] and temporal [56,57] physiological activation pat-
terns. For example, imaged eccentric and concentric muscular contrac-
tions resulted in electromyography patterns similar to those appearing
during such actual contractions [45]. On the other hand, muscle-related
physiological responses following MI [58,59] matched the imaged
contents [45,60,61]. In a study assessing electromyographic activity
during MI, imaging lifting a heavier weight resulted in greater activity
within the muscle than did imaging a lighter weight [62]. Also,
motor-evoked potential amplitude and pattern during MI were propor-
tional to the relative role (i.e., activation) of the muscle as detected
during actual physical performance of the same motor task [63]. Other
research, however, has failed to show similar results using MI [64]. Also
of interest is the finding of significantly higher muscle excitation being
induced by internal (i.e., first-person) when compared to external (i.e.,
third-person) perspectives of visual MI [62,65], although full details
regarding the imaged contents were not provided.

Among the documented beneficial gains of MI for muscle tissue are
increased muscle strength [50,66,67], increased isometric force pro-
duction [46], increased flexibility and range-of-motion (ROM) [33,34,
37,51,68-71], and reduced stretching-related discomfort [51]. The
capability of MI to affect the autonomic nervous system has been also
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demonstrated [72-74] over various physiological (e.g., heart rate, blood
pressure, and ventilation) responses [50,60,75-77], which matched the
MI contents [45,60]. Furthermore, psychological and emotional ele-
ments (e.g., anxiety, motivation, and confidence) have also been found
to be associated with MI [78,79], suggesting that such affective pa-
rameters might be regulated by MI [78,79]. Such effects could also
underlie the above-described effect of MI on muscle tissue. Suggested
mechanisms of effect of MI on muscle tissue include physiological and
psychological ones [51,53]. Physiological mechanisms include neural
changes and adaptations [37,61,67] occurring at both supraspinal (e.g.,
primary motor cortex, pre-motor cortex, basal ganglia, cerebellum, etc.)
[17,40,52,53] and spinal [52,53,80-82] levels, rather than changes at a
level within the muscular tissue itself [37,50,61,66]. Examples of such
neural adaptations include better organization and effect on motor
units, and increased excitability of corticospinal pathways [52,53,58,83,
84]. Other literature, however, suggested physiological mechanisms
within the muscle itself, including (a) motor units’ additional recruit-
ment [85] and increased levels of activation [66] and firing frequencies
[311, and (b) reduced antagonist activity [50]. Proposed psychological
mechanisms include enhanced motivation [86], reduced anxiety [78],
and augmented levels of self-efficacy [87], information processing [51],
focus of attention [37], and body schema [8].

MI can be used as a training method (e.g., motor imagery practice,
dynamic neuro-cognitive imagery) in a variety of fields, from rehabili-
tation [18,42,69,88-90] to sports and dance [33,34,91,92], and can be
applied either solely or in conjunction with physical therapy or other
therapeutic or movement training approaches, with the goal of
enhancing motor and non-motor aspects of performance [25]. Further,
MI can be used for addressing a wide range of behavioral outcomes, from
self-confidence and anxiety to motor neuron activation.

The association between MI and pain, and its management, is
another relatively new research field with preliminary promising find-
ings [93-96]. MI has been found to modulate and reduce pain [97,98],
potentially through mechanisms such as expectation, placebo, and
reappraisal [96]. Another fairly novel field of inquiry is the association
between MI and body awareness and schema [90]. As MI has been long
known as a cognitive method for focusing on the self and thus increasing
self-awareness, recent literature has discussed the role of body schema in
MI [99] and the potential effect of the latter on body schema [90].

3. Fascia: Definitions and concepts

Long considered inert wrapping, fascia is increasingly identified in
contemporary scientific research as a system playing important roles in
human movement [100-103]. A recent definition suggests that fascia is
“a sheath, a sheet, or any number of other dissectible aggregations of
connective tissue that forms beneath the skin to attach, enclose, and
separate muscles and other internal organs.” [9,22,101,104] Further,
the term “fascial system” has referred to as “a network of interacting,
interrelated, interdependent tissues forming a complex whole, all
collaborating to perform a movement.”?2 Fascia assists human structure
and function, including force transmission, sensory functions, and
wound regulation [22] through the actions of its “fibrous collagenous
tissues which are part of a body wide tensional force transmission sys-
tem” (from Fascia Research Congress 2012) [105]. Fascia comprises
various cells with different characteristics (e.g., receptor expression)
[106]: fibrocytes (i.e., fibroblasts and numerous types of myofibro-
blasts) [106], adipocytes, migrating white blood cells, telocytes [107],
and fasciacytes [108]. In addition, fascia comprises ground substance
and collagen (i.e., triple helix glycoprotein) fibers, both forming the
extracellular matrix [109]. Additional physical and neural components
of fascial tissue are discussed below.

3.1. The roles and functions of fascia

Fascia provides an envelope for tissues and/or organs [110,111] as it
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also absorbs [112], distributes, directs [100], and transmits [113,114]
mechanical forces. As such, fascia contributes to posture and movement,
locomotion, joint mobility [115,116] and stability [6], muscle elasticity
[117], proprioception, respiration, and continence [100-103,115,116,
118-123]. Its role in static and dynamic proprioception [8,100,124,
125] is thought to be possible through mechanical tension transmitted to
the fascia through activation of muscular-tendinous expansions into it
[100], which, in return, activates free nerve endings and other fascial
receptors that contribute to accurate sensing of joint ROM [100]. The
hypothesized sensory-proprioceptive information (or feedback) from
fascia, including body contour and physical proportions [8], may sup-
port fascia’s role in body schema (i.e., the mental representation of the
body and its parts in space and in relation to each other, as derived from
bodily information [126]), as well as in MI in general. Further, anom-
alies in body schema and balance, whether seen from the outside or
sensed internally, have been suggested to reflect connective tissue pat-
terns [8]. Fascia could, therefore, contribute to efficient, coordinated,
and safe movement [9,112,127] through supporting correct biome-
chanics [14], facilitating proprioception and interoception [8,128,129],
and enhancing body schema and other self-awareness related processes.
Related to this, fascial stiffness (i.e., loss of elasticity and reduced
stretching ability) have been linked with deficits (i.e., decreased) in
proprioception [8] and chronic sympathetic activation [130].

A mutual association between fascia and emotional-psychological
aspects has been also proposed [128], including fascial physical re-
sponses to emotions. Emotional spheres could be potentially shaped by
elements such as habits and body image [8], and expressed through soft
tissues, including fascia [128], with the latter so-called “the emotional
body.”® This proposed mutual relationship between fascia and
emotional-psychological aspects is in addition to other associations
fascia seems to have with other body tissues and cognitive components,
which are discussed below.

3.2. Similarities and associations between fascial and muscle tissues

Emerging literature recognizes ways in which fascia and muscle
tissues may be interacting on histological, physiological, and functional
levels. Histologically, myofascia (i.e., the fascia surrounding and
residing within muscles) contains motor units [131] and myofibroblast
[132,133] (or myofibroblast-like [134]) cells, with the latter containing
actin-myosin filaments such as those typically seen in smooth muscles
[109]. These myofibroblasts exhibit with a-smooth muscle actin stress
fibers [130,135] and demonstrate active contractility capability [101]
following chemical [136] and mechanical [135,137] stimuli. Physio-
logically, the multi-layered structure of fascia plays a role in supporting
and shaping organization of muscular tissue [119,138] (e.g., though
architecturally encapsulating and thus defining muscle fascicles). Fascia
contributes to dissipating forces within the muscle and providing
pathways and mechanical support for nerves and blood and lymph
vessels [112,119,139,140]. Although some literature makes a distinc-
tion between receptors within muscle and fascial tissue [141-143], the
two tissues demonstrate physiological and functional similarities in
responding to injury [9]. For example, fascia adapts to tensional de-
mands [135] through active and autonomous contraction in a smooth
muscle-manner [130]. Another physiological association between the
two tissues includes fascia’s role in setting muscle tone through acti-
vation of fascia mechanoreceptors [19]. Also, loss of muscle length (or
elasticity) following immobilization has been attributed to a shortening
of muscle-associated connective tissue preceding the shortening of the
muscle fibers themselves [144]. From a functional perspective, the
muscular insertional expansions from underlying muscles invading into
fascia [124,145] contribute to maintaining fascia basal tension,
stretching it, and transferring forces from the nearby muscular tissue.
Further, embedded within one another, muscle and fascia work in
conjunction in force production, absorption, and transmission to both
synergistic and antagonist muscles [146-148] as well as in enhancing
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the force produced by muscles [146].
3.3. Neural and cognitive aspects of fascia

Fascia is considered among the richest sensory organs in the human
body [149] with the vast majority of sensory nerve endings in muscu-
loskeletal tissues originating in fascia (such as in the perimysium and
endomysium) [150]. Its role as a proprioceptive and nociceptive source
has been investigated from anatomical and pathological perspectives
[100-103,151]. Among the neural components within fascia and in
close proximity to it are myelinated (e.g., Ruffini, Golgi, and Pacini type
proprioceptors) and unmyelinated [149] free nerve endings [19,152,
153] associated with surrounding and interacting muscles [154] as well
as adrenergic fibers controlling local blood flow [155-157]. Functioning
across different layers [158], the precise locations of fascia’s rich in-
nervations [155] are yet to be determined [100,149,155].

The neural pathways and communication patterns between the fas-
cia and the brain are not fully understood to date [153,159], with most
scientific focus being on the afferent input from fascia. Research has
pointed to the role fascia may play in musculoskeletal injuries [7] and
pain [10,14], including in delayed onset muscle soreness [160] and
central sensitization [161], through providing a nociceptive input to the
dorsal horn neurons [13]. Such a nociceptive input could result from,
among others, mechanical restrictions (e.g., reduced mobility) within
the fascia [12,127], as was suggested to be the case in low back pain
[127]. Fascia’s sensitivity to noxious chemical stimuli, resulting in pain
whose descriptors (i.e., burning, throbbing, and stinging) suggest an
innervation by both A- and C-fiber nociceptors, has been also demon-
strated [162]. Interestingly, specific verbal descriptors (e.g., “burning,”
“scalding,” “cutting,” “tearing,” “stinging”) associated with
fascia-related pain differed from muscle-related pain ones [163],
potentially suggesting specifically targeted neural mechanisms and
pathways involved in fascial pain receptors and processing. Related to
this, highest levels of pain were elicited by injecting surrounding fascia
when compared to injecting the muscle (anterior tibial) itself [160],
potentially explained by fascia’s greater innervation when compared to
other musculoskeletal tissues [150]. The association between pain and
fascia may be mutual, as no causality has been established to date as, for
example, for alterations in fascial tissue structure that have been
detected in individuals with chronic low back pain [164].

Fascia’s capability to respond to various internal and external stimuli
[165,166], including emotions [8], supports the value of considering its
role as a sensory-proprioceptive organ. One example is the suggested
increased contractile ability/behavior (i.e., stiffness) following high
mechanical [135] emotional [101], or chemical [136] stimuli. Such a
responsiveness, relevant for both fascia-related stimuli (e.g., pain [164])
and conditions (e.g., fibromyalgia [167]), has been associated with the
passive and active-dynamic components of fascia [101,109]. The pas-
sive component refers to the internal organization and content of the
fascia acted on by other-than-fascia extra-muscular tissues reacting (i.e.,
via force transmission) in response to mechanical stimuli (e.g., stretch or
load) [168]. For example, biochemical and remodeling responses asso-
ciated with fibroblasts have been suggested in response to mechanical
(e.g., stretch) stimuli [109]. The active-dynamic component refers to the
specific elements within intra- and inter-muscular fascia layers that
actively and autonomously contract in response to various mechanical
and chemical stimuli [101,135,169-172]. This active autonomous
contractility within the fascia does not seem, however, to be enough by
itself to cause movement of the limbs [101].

The reactivity of both passive and active components of fascia con-
tributes to its plasticity, a key property of fascia [20,101,131] that until
recent years has been somewhat controversial in the literature given its
referral to fascia as a nonelastic, passive tissue. Plasticity allows for
changing physical characteristics such as alterations in fluid content,
increases in arterial perfusion, enhanced fascia layer sliding, modified
corticospinal excitability, and contractile activity in the myofibroblast
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cells [173-176]. Fascial plasticity has been found to be activated in
response to various mechanical and chemical stimuli associated with
movement, bodywork therapy, exercise [177], injury, activities of daily
life, movement dysfunctions [161], and pregnancy [118]. Specifically,
fascia’s response and adaptation following movement or training has
been attributed to mechano-transduction, during which morphological
changes in cells are induced following applied mechanical stress [6,
178]. Such morphological changes include fibrocytes being transformed
into myofibroblasts [179], thus facilitating fascial muscle-like properties
[180,181]. Further, changes in innervation of fascia have been described
primarily in association with pathologies [155,157]. However, the
capability of the nervous system to directly regulate morphological
features of the fascial system [166] and the ability to consciously affect
fascial tissue through “top-down” (cognitive-to-motor) mechanisms,
including those associated with MI and other cognitive training regimen,
remains mainly unknown. Potentially related to that is the fact that
fascia’s efferent nerve endings account for more than 50% of the total
nerve fibers residing in this tissue [182], although so far only associated
with a sympathetic response (i.e., increasing blood flow) [20]. However,
although most of the sympathetic fibers found in human thoracolumbar
fascia were located around blood vessels, thus potentially serving as
vasomotor fibers [183], a significant portion of sympathetic nerve
endings were located outside the vicinity of blood vessels, thus begging
the question as to what their function might be [182,183]. In summary,
although not fully revealed to date, the wide arrays of sensory infor-
mation originating from fascia may be able to provide information
regarding not only interoception and pain but also to include additional
cognitive processes, such as MI. Below, we outline ways in which MI
might affect fascial physiology and mobility along with some pre-
liminary suggestions of how MI might also be affected by sensory input
received from fascia.

4. Linking MI with fascial tissue: From current knowledge to
future research paths

The discussed-above direct and indirect links between MI and fascia
indicate the possibility of fascial changes, including plasticity and
remodeling, facilitated by MI. Such cellular and extra-cellular changes
and adaptations [184] might include collagen changes, remodeling,
increase in shear plane motion, and changes in the tendinous material
and size [9,127]. If so, fascia-related conditions, including those with
age, physical training [9], and disease [167], that limit motor respon-
siveness might also be addressed with the cognitive approach of ML
Insofar as movement intimately involves fascia, the possibility that MI
could affect fascia offers interesting research and clinical considerations
of novel ways to create, test, and implement neuro-cognitive approaches
to motor performance management and enhancement, including motor
planning and control. Although these considerations are currently at an
early theoretical stage, we recommend that MI could affect fascia
through several potential paths. One path MI could affect fascia is via the
autonomic nervous system, given that the latter can be influenced by MI
[187-189] and is embedded within fascia. Accumulating evidence
points to ways in which fascial tissue is intimately connected with the
autonomic nervous system [19,20,156,190,191] thereby having an
autonomic component. Such a potential effect could be achieved
through both direct (e.g., increasing arterial circulation to fascia
through vasodilatation thus increasing fascia hydration [20,128]) and
indirect (e.g., via inter-connected autonomic and somatic efferent sys-
tems [186]) paths. This could potentially result in, among others,
increased fascial viscoelasticity (i.e., the dynamic combination between
viscosity and elasticity, which include phenomena such as creep, stress
relaxation, and stress-strain hysteresis) thus relieving or preventing
ischemic pain. Such improved physiological properties of fascia could,
in return, facilitate an enhanced afferent input to the brain that could be
used, among others, for MI [26,27]. Noteworthy in this context is the
recently demonstrated association between chronic sympathetic
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activation and fascial stiffness [130]. The suggested role of fascial tissue
in other pain-related neurophysiological mechanisms, such as neural
sensitization [161], as well as others associated with cognition, emo-
tions, and thoughts [8,128,192], could also link MI with fascial tissue
and potentially explain its potential to affect fascia.

Related to therapies and rehabilitation, given that MI has been
shown to contribute to reducing pain sensation, it may be that fascia-
targeted descending inhibitory pain pathways, similar to those
thought to be activated following manual therapy [193], could be spe-
cifically addressed and activated by MI in order to reduce pain sensation
of fascial origin and to regulate the autonomic nervous system [193,
194]. MI’s positive effect on flexibility [37,51] could be, in addition to
directly affecting fascial physiology as described above, due to MI’s role
in decreasing motor neuron activation, thus potentially resulting in
greater motor relaxation and increased flexibility of muscle and fascial
tissue. Enhanced flexibility following MI could also be due to altered
programming of the motor system [195]. Further, insofar as MI supports
mental relaxation, it could result in enhanced fascial relaxation,
mobility, and flexibility [196,197] along with decreased resistence [37].

Simultaneously, given that MI uses and is facilitated by internal
sensory information [185], such as interoception and body schema,
fascia, as discussed above, could serve as a source of such sensory in-
formation with a suggested role in proprioception and interoception [8,
19,20,124,128,129,186], thus impacting MI through both conscious or
subconscious mechanisms. Specifically, such an enhanced afferent in-
formation from fascia could positively affect the spectrum, clarity,
precision, and vividness of the fascia-related mental contents.

In sum, we propose that MI has the potential to affect and be affected
by fascial tissue in a designated manner through various channels,
including modulating both the autonomic nervous system and cognitive-
psychological elements such as body schema and pain. Moving forward,
we suggest the value of focusing on the possibilities that 1) MI charac-
teristics (e.g., ease, clarity, vividness) could benefit from afferent sen-
sory information originating from fascial tissue with the purpose of
improving mobility, body schema, and interoception, and 2) MI could
facilitate neuro-cognitive stimuli/input to fascia and thus affect its
function (and potentially even its structure). Specifically of interest are
“top-down” neural mechanisms associated with MI that may be capable
of influencing fascial tissue [166,198]. Empiric evidence of such inter-
acting processes and mechanisms between MI and fascia would provide
important scientific and clinical merits in scientific investigations into
topics such as fascia-targeted attentional focus and fascial awareness
[166,196,199-201] through MI. Fig. 1 summarizes the various sug-
gested paths that could link MI and fascia.

5. Fascial mental imagery (FMI) and fascial dynamic neuro-
cognitive imagery (FDNI)

Fascial mental imagery (FMI) is what we propose as a general term
for describing an MI subtype that specifically focuses on the various
aspects of fascial tissue, including, but not limited to, its location,
structure, physiology, and movement. One approach to FMI is dynamic
neuro-cognitive imagery (DNI; also known as “The Franklin Method”)
[68,89,91,202-205], with fascial DNI (FDNI) [206] being the division
that specifically targets fascia and its dynamic structure and function.
FDNI uses various MI modalities (e.g., visual, kinesthetic) and types (e.
g., anatomical, physiological, biomechanical, and metaphorical) [204],
as well as other neuro-cognitive strategies such as self-talk [207,208]
and self-touch [209], and combines them with movement. Such a
combination aims to promote one’s awareness and embodiment of the
fascial tissue as well as fascia-mindful movement, with the goals of
improving motor and non-motor functions, body schema, and MI ability,
as well as reducing pain. Specifically, FDNI promotes the individual’s
awareness towards fascia and changes in its perception through
self-noticing and focusing attention to it. Further, it offers images and
metaphors to illustrate fascial composition, function, and
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Mental Imagery
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Fig. 1. Potential paths linking MI and fascial tissue.

three-dimensional movement. For example, the FDNI metaphor of Doing so, FDNI may result in enhanced fascial awareness due to

“dancing fibroblasts” (i.e., the fibroblast cells holding hands together increased afferent information from it.
and dancing happily; Fig. 2) directs one’s attention toward the fascial By integrating both MI and specific fascia-targeted movements and
FDNI's potential to affect fascia and muscles, both

tissue cells connectivity and mobility within performance of movement. exercises,

Fig. 2. “Dancing fibroblasts”: FDNI metaphorical imagery. (Drawn by Eric Franklin; All rights reserved).
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individually and together, is likely to be greater [25,210] than using MI
alone, as it is the case of motor imagery practice [18,24]. A greater
potential for affecting fascial tissue of the combination of MI with
movement, as offered by FDNI, compared to MI solely, may be explained
by (a) the somatic motor command (i.e., efferent input) potentially
being less likely inhibited [37] and (b) fascial shortening and thickening
potentially being impeded [211]. Furthermore, given our proposed
paths of how MI and fascial tissue may interact, we also propose hy-
pothetical FDNI-specific mechanisms of effect.

1) Biomechanical. Fascia-focused body biomechanics, motor patterns,
and mindful movement could promote fascial mobility and flexi-
bility. Specifically, FDNI may facilitate fascial mobility and fascia
layers sliding through potentially changing fascial and muscle acti-
vation patterns, including stimulating the production or retention of
lubricants between fascial fibers or layers [37].

Neuro-Sensory. FDNI may assist in increasing quantity and quality of
afferent input from fascia and facilitate the establishment of addi-
tional afferent and efferent neural pathways. Specifically, FDNI may
affect spinal reflexes and corticospinal excitability. Such enhanced
neural activation could contribute to, among others, improved pro-
prioceptive signaling from fascia.

Psychological. FDNI increases one’s knowledge and understanding of
fascial structure and function and directs one’s attention internally to
their body in general-and fascial tissue in particular—thus poten-
tially contributing to enhanced fascial awareness, interoception,
body image, and body schema.

2

—

3

—

6. Summary

With current therapeutic approaches to fascia mostly being agent-
dependent [19,20,131], there is a need for innovative patient- or
individual-centered approaches for ameliorating the fascial component
in movement and therapies. Such approaches will increase individuals’
motivation and engagement and direct their attention to desired com-
ponents of performance or behavioral outcomes. This paper suggests
that MI, and specifically FDNI, could serve as such an approach. To
recommend further scientific inquiries interrelating MI and fascia, this
paper has focused on developing science-based conceptualization for the
linkages between these two elements as a first step towards designing
and conducting empirical experiments. Such a research path could offer
meaningful insights towards innovative perspectives within fascia
research, therapy, and rehabilitation, and would open a door to novel
non-pharmaceutical therapeutics and advanced and updated movement
retraining approaches for fascia for preventive, rehabilitative, and per-
formance enhancement purposes. Further, MI, and specifically FDNI
given its emphasis on proprioception, could serve as an appropriate
method for investigating neuro-cognitive mechanisms (e.g., motor
planning and control) associated with fascial tissue and allow for further
explorations into the beneficial effects of MI on fascial tissue. This paper
suggests that combining movement and MI, such as offered by FDNI,
may specifically benefit fascial mobility (and thus movement in general)
via numerous motor, cognitive, and psychological channels. Such an
approach could be of specific relevance for rehabilitation and preven-
tion of various fascia-related disabling conditions, such as fibromyalgia,
low back pain, Dupuytren disease, and adhesive capsulitis [9,19,101,
1671.
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