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Abstract

Purpose of Review Guided imagery (GI) is a non-pharmacological method used to reduce pain, stress, and anxiety. No
comprehensive review has yet investigated the application of GI in musculoskeletal medicine, its various types, and poten-
tial mechanisms. The aim of this comprehensive narrative review was to examine the types of GI used in musculoskeletal
medicine and GI effect on pain and health-related quality of life.

Recent Findings A comprehensive narrative review of the English language scientific literature. PubMed, Google Scholar,
ProQuest, and PEDro databases were searched from inception until August 2020 using keywords related to GI, musculo-
skeletal disorders, pain, and health-related quality of life. The search results generated 133 articles. After a critical analysis,
12 publications were included in this review. GI characteristics and protocols varied significantly between studies.
Summary Based on the reviewed studies, we advocate GI as a safe, non-invasive technique that can assist in managing pain,
depression, stress, fatigue, anxiety, reducing medication use, improving general well-being, wellness, and quality of life in

patients with musculoskeletal disorders. We recommend further investigations of GI mechanisms.

Keywords Guided imagery - Narrative review - Pain - Musculoskeletal disorders - Health-related quality of life

Introduction

Guided imagery (GI), an easy-to-use, accessible, and effec-
tive method [1], reduces pain, stress, and anxiety and can
be performed as a clinical intervention by following simple
instructions. GI is widely used, and the awareness of its heal-
ing, physical and psychological benefits has increased over
the past two decades [2].

The term GI refers to a wide variety of techniques, includ-
ing simple visualization of images and a series of verbal
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suggestions utilizing imagery, metaphors, storytelling,
fantasy exploration, game playing, dream interpretation,
drawing, and active imagination where elements of the
unconscious are encouraged to emerge as images, capable
of communicating with the conscious mind, producing a
desired physical response (i.e., a reduction in stress, anxiety,
or pain) [3]. According to Kosslyn [4], GI involves generat-
ing or recalling different mental images, such as the per-
ception of objects or events, engaging mechanisms used in
cognition, memory, emotional, and motor control.

GI has been viewed as a “relaxation modality” by the
National Center for Complementary and Integrative Health
since it can profoundly activate the body’s natural relaxa-
tion response. It is characterized by slower breathing and
the lowering of blood pressure, and increased feelings of
well-being [5]. A critical review by Trakhtenberg [6] sug-
gested that GI can also influence the immune system. Most
studies have examined the effect of GI by utilizing a training
technique of GI lasting ~ 12-20 min. In a recent study of a
brief GI exercise lasting only 1 to 2 min, it was found that
reflecting on a short mental image increased psychosocial
stability, which was expressed by the coherence of heart rate
variability [7].
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Certain complementary and integrative therapies have
been recommended as a treatment for chronic musculo-
skeletal pain (CMP) to partially address the opioid crisis.
There is scarce data as to the utilization of complemen-
tary and integrative therapies among patients with CMP.
Taylor et al. [8] studied the use of several non-herbal
complementary and integrative therapies in a large ret-
rospective cohort of young veterans suffering from CMP.
The administrative data (2010-2013, n=530,216) was
obtained from the Veterans Health Administration. The
authors found that 27% of the young veterans suffering
from CMP utilized complementary and integrative thera-
pies, 15%—meditation, 7%—yoga, 6%—acupuncture,
5%—chiropractic treatment, 4%—GI, 3%—biofeedback,
2%—tai chi, 2%—massage therapy, and 0.2%—hypnosis.
To the best of our knowledge, no comprehensive review
has yet investigated the use of GI in musculoskeletal medi-
cine, various types of GI, and potential mechanisms of GI.

The aim of this comprehensive narrative review was to
examine the types of GI used in musculoskeletal medicine;
to assess the effect of GI on pain and health-related quality
of life in musculoskeletal medicine; and to review poten-
tial mechanisms of the GI effect on pain and health-related
quality of life in musculoskeletal medicine.

Materials and Methods

PubMed, Google Scholar, ProQuest, and PEDro databases
were searched from inception until August 2020 using the
following keywords: “guided imagery,” “mental imagery,”
“visualization,” “psychotherapeutic imagery,” “chronic
pain,” “musculoskeletal disorders,” “orthopedic disor-
ders,” and the combinations of these terms. The reference
lists of all articles retrieved in full were also searched. The
search results were pooled, and duplicates were deleted.
The titles and abstracts of all articles were reviewed. Full
texts of potentially relevant papers were read, and their
reference lists searched for additional relevant articles.

Criteria for inclusion were any type of research dealing
with GI treatment for musculoskeletal disorders. Trials of
any design and methodological quality were also included;
all studies were written in English. Excluded were the
terms “mental practice” and “motor imagery” as these are
types of treatments designed to improve gestures or move-
ments. Data extraction was performed independently by
two authors (AK and LK). The search results generated
133 articles. The titles and abstracts of all articles were
reviewed after excluding all irrelevant papers; 15 essays
were relevant. After a critical analysis, 12 publications
were included in this review.

@ Springer

Results
Types and Characteristics of Gl

Different types of GI have been described in the literature
(Table 1). All studies reporting on GI utilized some form
of relaxation techniques. We characterized the GI meth-
ods using the following parameters: Was music used? Was
there variability in the duration and frequency of GI ther-
apy? Was positive guidance a factor? Was autosuggestion
used? Was there intentional guidance when performing
functional tasks? Was abstract guidance used?

Mengzies et al. [9] played three compact discs (CDs) to
encourage GI. The first disc included basic relaxation tech-
niques. Instructions were given as to how to relax in order
to release tension. The second offered a pleasant scene
imagery script, instructing listeners to imagine feeling
better and better while imaging oneself within a pleasant
scene of their choosing. In this imagined place, participants
were encouraged to become familiar with their surround-
ings (elicit sensory involvement), envisage themselves in
a place of safety and security where it was possible to rest
fully and completely, and emerge from their imagery with
a sense of feeling refreshed and rejuvenated. The third disc
guided the participant on an imaginary journey through their
immune system. The imagery script suggested “that this is
an imaginary journey through your immune system...your
immune system has but one mission... to provide your body
with enhanced wellness....imagine now that your immune
system is doing what it does best... and knowing how to do
it well...” Each script contained encouragement to facilitate
symptom improvement and promote well-being, i.e., “feel-
ing better and better;” “feeling relaxed and refreshed.”

Verkaik et al. [10] examined the effects of GI on patients
with fibromyalgia. The first session included a group discus-
sion of the theoretical background of GI and the distribution
of a CD with three GI exercises. A specialized rheumatol-
ogy nurse led the group discussions, and the instructions
were given by a qualified trainer of the Van Praag Institute,
The Netherlands. The GI exercises included relaxation tech-
niques, music, positive imagery, and components specifi-
cally designed for pain management, i.e., “now imagine that
you leave all the pain you have experienced at the beach
post.” Jacobson et al. [11, 12] examined the effects of GI on
functional outcomes of a total knee replacement (TKR) in a
pilot randomized controlled trial (RCT). The GI intervention
was designed to promote functional outcomes after a TKR.
Scripts for each pre-, intra-, and postoperative periods were
read by an experienced GI practitioner and recorded with a
soothing instrumental music background (Kohn SM. Music
for Relaxation and Meditation #2 in D Flat. Unpublished
manuscript).
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Table 1 (continued)

&

Significantly higher reduction in pain

Results

VAS—Visual Analog Scale

Outcomes

Types and characteristics of GI
GI: Relaxation and GI
Duration: 20 min

pretest, post-test design

Design
Pilot study

Menzies (2008)

Study

Springer

improves functional status scores and

SF-MPQ—Short-form McGill Pain

10 participants

self-efficacy. No statistical significance
was found in psychological distress

Scale
FIQ—Fibromyalgia Impact Question-

Frequency: 10 weeks
Characterized:

No control group

naire
ASES—Arthritis Self Efficacy Scale

MHI—Mental Health Inventory

Relaxation technique: Yes
Music technique: No

Positive guidance technique: Yes
Auto Suggestion technique: Yes

Guidance for performing functional

tasks: Unknown
Abstract guidance: Yes

Are there enough details about the

technique that can be repeated: No

Torres et al. [13] examined the Group Music and Imagery
Method (GrpMI) among female fibromyalgia patients. The
structure of each session commenced with a verbal dialog
encouraging an open verbal input and acknowledgment of
the images that arose spontaneously while listening to music.
In addition, participants reported imaging experiences, such
as physical sensations, emotions, memories, and thoughts,
that may be associated with the session’s given theme or
other matters. In the subsequent conversations, patients were
encouraged to consider and impart meaning to their imag-
ing experiences and relate them to their everyday life. The
next stage was relaxation and its implication. The therapist
guided the participants into a relaxed state while adapting
to their specific needs to facilitate access to a non-ordinary
state of consciousness, i.e., focusing on breathing, progres-
sive muscle relaxation, or color/light sensations envelop-
ing the body. After this relaxation guidance, participants
were requested to listen to music while contemplating the
session’s theme. They were expected to allow images and/
or sensations to emerge with the help of the music by lis-
tening and experiencing these sensations fully. Focusing
on the theme of the session can assist the participants in
experiencing the imagery sequences. The next stage con-
sisted of active listening to a selection of music. No dialog
ensued between the therapist and the participants during this
segment. Next came creative drawing (mandala). Once the
music ended, participants were asked to spontaneously draw
a picture, graphically and symbolically, expressing what
they considered to be most important or significant about
the session. Finally, a dialog began between the participant
and the therapist. The participants were asked to share their
experiences and feelings when they listened to the music,
perceiving the images, how the images were expressed in
their drawing (mandala), and explain the most significant
aspects of this experience. The therapist intervened to offer
guidance and summations that helped internalize the par-
ticipants’ perceptions and reinforce their positive internal
skills and strengths.

Onieva-Zafra et al. [14] evaluated GI as a nursing inter-
vention for pain management and depression in patients
diagnosed with fibromyalgia. The intervention included
two GI CDs developed by the authors. The GI intervention
group participated in two phases of the treatment applica-
tion. During the first week, one of the authors performed the
initial session of relaxation to familiarize the patient with
relaxation and visualization of the images. The intervention
was recorded on a CD, using the voice of the same author.
Subsequently, the patients attended a second session with the
same researcher to further practice GI relaxation based on
Martha Rogers’s model [15]: ... Close your eyes. Begin by
breathing in fully and deeply through your nose, blowing out
fully and deeply through your mouth .... Let yourself feel
calm and revitalized by each breath .... As you watch your
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breathing, you will notice that you have become calmer and
more peaceful... that your inner space expands... and that
you have become alert but quiet....” “... Silently, begin to
describe your pain to yourself... Be present with the pain...
Know that the pain may either be physical sensations ... or
worries and fears ... the pain can be anything ... whatever
comes to your mind .... Let your pain take on a shape ...
become aware of its dimensions .... What is the height ...
the width ... the depth... Give it color ... a shape ... feel the
texture ... give it a sound...” “... Now with your eyes still
closed ... let your hands come together with palms turned
upward as if forming a cup... Put your pain object in your
hands ... How would you change the shape ... the size...
Now change the color ... and its texture ... Give it a different
sound ... decide what you would like to do with the pain ....
There is no right way to finish the experience ... just accept
what feels right to you .... You can throw the pain away ...
or place it back where you found it ... or move it somewhere
else .... Let yourself become aware .... of how pain can be
changed .... By focusing with intention, the pain changes.”

Baird et al. [16] utilized the Guided Imagery Relaxation
(GIR) method in a study of 30 patients designed to evaluate
the effect of GI on pain and mobility. Response imagery
(imagining oneself in a pleasant scene) with an end-state
suggestion was the technique employed. The five compo-
nents of the GIR script were (1) relaxation induction, (2)
utilization of the senses, (3) progressive relaxation, (4) imag-
ining oneself moving easily, and (5) end-state suggestions.
GI with relaxation employs guided cognition to increase
focus and relaxation. Therefore, verbal offers were given to
create a flow of thoughts focusing the individual’s attention
on imagined visual, auditory, tactile, and olfactory sensa-
tions. The script guided the patient to relax from head to
toe and not to tense his/her muscles to eliminate any possi-
ble additional cause of pain. During the 4th component, the
patient returned to the scene after the guided relaxation, and
imagined stretching, standing, walking, and climbing with
minimal pain and difficulty. The end-state suggestion was
that reduction in pain and improvement in mobility would
persist after the GIR is completed.

Lewandowski’s study [17] of a clinical sample of chronic
pain sufferers, using Martha Rogers’s model, tested the
effectiveness of utilizing GI to promote pattern change.
Participants were first guided into a state of relaxed focus.
At the beginning of the GI technique, such a state of aware-
ness furthered the participants’ ability to form and absorb
the images. Sensory images were subsequently suggested,
and personal images relating to the participant’s pain expe-
rience were evoked. The participants were then guided to
personally change their experience. Kaplun et al. [18] in an
exploratory controlled trial evaluated the effect of a brief
GI session on female patients diagnosed with fibromyalgia.
This study tested whether training during a brief GI exercise

(1-2 min) could reduce perceived pain levels and improve
quality of life. The participants underwent imagery train-
ing employing the “Colette’s technique” model. The group
performed six different exercises: breathing to achieve calm
and serenity, and five other exercises aimed at promoting the
patient’s healing power and lowering painful sensations, i.e.,
the tree exercise, the olive oil exercise, the magnet exercise,
the blue light exercise, and the waterfall exercise.

Case et al. [19] examined the potential of the Healing
Light GI (HLGI) technique developed by multiple sclero-
sis (MS) patients, specifically, for help in alleviating their
symptoms. In addition to the relaxation component, the
therapeutic use of GI includes employing active visualiza-
tion or directed imagery to change behavior and receptive
imagery to help relieve symptoms and improve one’s mood.
The following are components of a typical HLGI session (8
steps): (1) induction process to relax the patient; (2) crea-
tive imagination when walking up 20 stairs; (3) pending
visualization of the stairs, the patient and therapist either
walk down the stairs together (to deepen the experience) or
if there is a blockage, to identify and resolve it; (4) suggest
to the patient to imagine sitting on their favorite chair and
its comfortability; (5) suggest that they imagine viewing a
rainbow in the distance with a certain color standing out.
Through their creative imagination, the patient either sees or
does not see the rainbow. If there are visualization difficul-
ties, i.e., the patient sees only a single-color light (usually
white), the therapist would then work with the patient until
he/she would allow the light to embrace, thus, enabling their
creative imagination to continue with the necessary steps;
(6) the patients are asked to creatively imagine bending this
light toward their needs at that moment, i.e., that the light
is weaving its way through their neural pathways, providing
support to their nervous system. This is often reported as a
tingling sensation. Once the patient’s capacity to work with
the light is in place, the same process is enacted for the heart,
the circulatory system, various organs, and cells. The patient
should observe these systems lighting up, pending his/her
visualization process that day. During this process, subtle
changes will appear in the patient’s posture and expression.
Additional suggestions may be provided to keep the patient
engaged in this process; (7) following this main element of
the HLGI session, the patient and therapist reverse direction
and walk down the stairs together, and the patient is brought
out of the GI state; (8) the session concludes with a debrief-
ing and discussion of the patient’s experience.

Chen and Francis [20] examined the effect of a combined
abbreviated progressive relaxation technique (APRT) and GI
intervention in the management of chronic pain. The APRT
procedure encompassed feet, legs, and thighs; lower back
and stomach; upper back and chest; shoulders and neck;
arms and hands; mouth and jaws; eyes and forehead. Both
the dominant and the non-dominant sides of the body were

@ Springer
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simultaneously activated, followed by a conscious tension
release.

Individualized GI scripts were created for the par-
ticipant’s preferred scenery/place, utilizing information
obtained during the initial session. The participant was
guided to create a place in their mind by using their senses
of touch, smell, sound, sight, and taste. Furthermore, the
GI script incorporated suggestive phrases to transform the
participant’s pain/tension and increase their awareness of
control over the pain. Lewandowski et al. [21] in a sample
of patients with chronic cancer and no pain, employed a GI
intervention to evaluate its effect on pain and pain disability.
The GI consultant also provided a professional voice-over
narration of the script with soft background music playing
from the GI CD throughout the session. While listening to
the CD, the participants were guided into a state of relaxa-
tion. Sensory images were suggested, and the participants’
own images relating to their pain experience were evoked.
Subsequently, the participants were guided to create a per-
sonal change in their pain experience.

Menzies and Kim [22] in a pilot study, evaluated the
effect of relaxation and GI in Hispanic patients diagnosed
with fibromyalgia. The intervention consisted of relaxa-
tion and GI audiotapes. The first tape of the 3-tape inter-
vention series included instructions on muscle relaxation
and release of tension, encouraging an overall sense of
well-being. The second tape was a shortened version of
the relaxation response script, followed by the imagery
of a pleasant scene. The listeners were instructed to care-
fully notice that when they were in their imagined pleasant
scene, they felt “better and better.” The participants were
encouraged to become familiar with the surroundings of
their imagery. The third tape reinforced the conditioning
for relaxation. Within the familiarity of the relaxed state,
the imagery script reminded the participants that with
imagery, they could imagine anything they wanted, includ-
ing seeing themselves with their “mind’s eye” performing
certain behaviors as if they had been free of all fibromyalgia
symptoms (end-state imagery). The characteristics of the
GI methods are summarized in Table 2. Only three stud-
ies (out of 12) provided sufficient details relating to the GI
technique, allowing the study to be replicated.

There are certain similar characteristics of GI which
have been utilized in most studies evaluating the effect
of GI on pain and function, i.e., all studies used relaxa-
tion as a component of GI. Eleven out of 12 studies used
positive guidance techniques and guidance for perform-
ing functional tasks; 9/12 studies used abstract guidance.
Therefore, we believe that these characteristics are uni-
versal when applying GI techniques and should be used in
all future studies (to allow a fair comparison) and clinical
practice. On the other hand, music and auto-suggestive

@ Springer

techniques were rarely used in these reviewed studies.
The duration and frequency of GI sessions also varied
considerably between studies. In most studies, GI train-
ing took place at least once a day for 4-12 weeks, with an
average duration of ~20 min (12-30 min). However, two
studies reported training sessions lasting 1-2 h [13, 19],
one study 7 min [17], and another study 1-2 min of brief
GI [18]. Due to the great variability and lack of accurate
information relating to this experiment, no conclusions
can be drawn as to the recommended frequency and dura-
tion of the training. Nevertheless, it can be concluded that
when GI is utilized in treatment or research, practice and
repetition are necessary. Additional studies are required
to establish the most effective protocols of GI.

Efficacy of GI

Numerous studies have demonstrated the efficacy of GI in
reducing pain, anxiety, depression, stress, medication use,
and improving quality of life (Tables 1, 3).

Gl in Fibromyalgia Patients

Six studies evaluated the effect of GI on fibromyalgia symp-
toms. Menzies et al. [9], in their RCT of 72 participants,
examined the effectiveness of GI as an adjunctive modality
on self-reported self-efficacy, levels of perceived stress, and
selected biobehavioral factors in women who have fibro-
myalgia. The participants were divided into two groups:
36 in the intervention group were treated according to their
prescribed regimen + GI, and 36 in the control group were
treated only according to their prescribed regimen (sub-
jects were asked to maintain their current care practices in
managing fibromyalgia). The authors found a significantly
higher reduction in pain, stress, fatigue, and depression in
the GI group compared to the controls. No statistically sig-
nificant changes were found in biomarker levels (cytokine
and C-reactive protein, CRP). Verkaik et al. [10] examined
the effect of GI in an RCT of 65 patients who have fibromy-
algia. The intervention group (n=32) participated in group
discussions and received information explaining the GI pro-
tocol. The control group (n=33) participated only in group
discussions. No significant effects due to GI were observed
on pain intensity, functional status (FIQ), and self-efficacy
in the fibromyalgia patients.

Torres et al. [13] investigated the effect of the GrpMI
on the symptoms of fibromyalgia patients in an RCT of
56 participants. The intervention group (n=36) included
sessions of GrpMI. The control group (n=26) did not
receive additional services and simply followed the exist-
ing care regimen. The authors performed an intra-group
analysis and found that the GrpMI significantly increased
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Table 2 Characteristics of the
guided imagery

Characteristics

Results out of 11 studies

Duration
Frequency

Relaxation technique
Music technique
Positive guidance technique

Autosuggestion technique

Guidance for performing functional tasks

Abstract guidance

Is there enough information to replicate the study?

Great variability between studies: 2—120 min

Great variability between studies: 4 days to
16 weeks, between 1-3 X day

12 studies
4 studies
11 studies
4 studies
10 studies
9 studies
3 studies

the patients’ psychological well-being, functional capac-
ity, and health and significantly decreased pain perception,
anxiety, and depression post-treatment, with a sustained
benefit observed at the 3-month follow-up for all variables
except for psychological well-being. In the inter-group
analysis, GrpMI participants scored significantly higher
for psychological well-being and lower-state anxiety post-
treatment compared with the controls; however, no dif-
ferences were observed between groups at the 3-month
follow-up. Onieva-Zafra et al. [14] reported on the effects
of GI on patients diagnosed with fibromyalgia. The RCT
comprised 60 participants randomly assigned to a GI
(n=30) or a control group (n=30). The intervention group
listened to two GI compact discs, according to Martha
Rogers’s model. The control group was treated accord-
ing to the usual care regimen for fibromyalgia patients.

The results showed significantly lower levels of pain and
depression than the controls at the 4th-week evaluation. At
the 8th week, no significant differences were found in the
visual analog scale (VAS) for depression and the McGill
Pain Long Questionnaire (MPQ-LF) for pain. However,
a significant improvement in the intervention group was
observed in the daily pain scores from baseline to week
4, both while resting and in movement. Furthermore, a
significant improvement from baseline to week eight was
found for depression as measured by the Beck Depres-
sion Inventory. Kaplun et al. [18] investigated the effect
of a brief GI session on 37 patients who have fibromyalgia
in an exploratory controlled study (assigned alternately
1:1). Participants in the treatment group (n=18) used
Colette’s model, a brief GI technique [23]. The control
group (n=19) was treated according to the usual care

Table 3 Efficacy of the guided

. Outcome measures
imagery

Significant Not significant

Pain

Pain disability
Anxiety
Mobility

Gait velocity
Stress

Fatigue
Depression
Mental health
Mood

Quality of life, well-being
Sleep

Functional status and self-efficacy

Over the counter (OTC) medication

2

A= N = = = = ®

o -

Prescribed analgesics, prescribed arthritis medication 1

Biomarker levels

Plasma cortisol, lymphocyte subsets, and interleukin I 1

The inflammatory and proliferative capability of monocytes and 1

T cells
Hair cortisol concentration

@ Springer
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regimen for fibromyalgia patients. After completion of the
intervention, the control group also commenced the treat-
ment protocol. The authors’ findings indicated a significant
improvement in pain, overall activity, mood, walking abil-
ity, sleep, and enjoyment of life compared to the control
group. The intra-group analysis demonstrated significant
reductions in all types of pain (severe to mild), and overall
pain scores. Significant improvement was also reported for
overall daily activity, mood, sleep, routine work, walking
ability, enjoyment of life, and relationships with others.

Menzies and Kim’s [22] pilot study of 10 patients
diagnosed with fibromyalgia examined the effectiveness
of relaxation and GI on symptom management, finding
a significant improvement in pain, FIQ, self-efficacy for
managing pain, and self-efficacy for other symptoms
(fatigue, function, etc.). No statistical significance was
found in psychological distress, i.e., anxiety, depression,
and loss of behavioral/emotional control (Mental Health
Inventory).

Gl Treatment in Patients Suffering from Chronic Pain

Lewandowski’s study [17] on patients suffering from
chronic pain investigated the effectiveness of utilizing GI.
Forty-two participants were randomly assigned to treat-
ment (n=21) and control (n=21) groups. Participants in
the treatment group employed the GI technique accord-
ing to Martha Rogers’s model. Participants in the control
group were apprised that the investigator would monitor
them and that after this period, they would learn and prac-
tice the technique. The findings of this study revealed that
GI was effective in reducing pain in a sample of chronic
pain sufferers. Participants in the treatment group reported
significantly less pain during the last 2 days of the study
compared to the controls. In Chen and Francis’s RCT
[20], the efficacy of a combined APRT and GI interven-
tion in participants presenting with chronic pain, was
investigated. The intervention group (n=11) practiced
the APRT and GI. An audio recording was provided to
participants for home practice. The control group (n=7)
participated in a face-to-face session or telephone call.
The results showed no statistically significant differences
between the groups. However, a trend of clinical improve-
ment was observed for two types of measures: quality of
life domains (especially those related to pain) and mental
health (depression and stress).

Lewandowski et al.’s pilot study of 25 subjects [21] evalu-
ated the effects of GI on pain and pain disability in patients
suffering from chronic pain and observed a significant reduc-
tion in pain intensity and pain disability, but no significant
changes in plasma cortisol, lymphocyte subsets, and inter-
leukin If.

@ Springer

Gl Treatment in Patients with Osteoarthritis or After
TKR

Baird et al. [16] evaluated the effect of GIR exercises in an
RCT of 30 patients with osteoarthritis. The results of this
study support the efficacy of GIR in reducing symptoms.
Compared to the control group, the authors found a signifi-
cant reduction in pain, significant improvement in mobility,
as well as a significant reduction in over-the-counter medi-
cation, prescribed analgesics, and prescribed arthritis medi-
cations. Jacobson et al.’s RCT [12] examined the effect of
GI on patients after a TKR. The subjects were divided into
an intervention group (n=29) who received a GI audiotape
and the controls (n=29) who received an audiotape record-
ing of poetry, short stories, and essays. The duration of the
audiotape was similar in both groups. The authors found
that higher gait velocity significantly improved in 6 months
in the GI group and that GI significantly reduced the inflam-
matory and proliferative capability of monocytes and T cells,
hair cortisol concentration compared to the controls. The
intervention group exhibited significantly lower Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAUC) knee pain scores 3 weeks after surgery than at
baseline, whereas the controls exhibited significantly higher
mean daily pain VAS scores during the 3-week postoperative
period compared with their 2-week mean daily pain.

Gl in Patients with MS

Case et al. [19] examined the HLGI in MS patients (n=23)
and their symptoms in an exploratory efficacy study
(assigned alternately 1:1). The intervention group (n=13)
practiced HLGI. The control group (n=10) employed
positive journaling and active wait-list control activity.
The researchers found significant reductions in depressed
moods and fatigue as well as significant improvements in
the patient’s physical and mental quality of life compared
to the controls. When we examined the effects of GI in the
11 studies (Table 3), in most, a significant positive effect on
pain, quality of life, and biological indices were observed.
Only two studies showed no significant improvement in any
parameter. What characterizes the effect of GI on musculo-
skeletal problems, is the ability to generate a positive effect
on chronic conditions such as fibromyalgia, osteoarthritis,
and MS. We believe that by employing GI, a positive effect
on chronic pain and quality of life will be created.

Possible Mechanisms of Gl’s Effect on Pain
and Health-Related Quality of Life

To the best of our knowledge, the mechanism of GI on pain
is not entirely well-defined. Scientific publications have
reported on various viewpoints and theories as to the effect
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of GI. Chadderdon et al. [24] in their review of the underlying
mechanisms of psychological interventions observed during
magnetic resonance imaging (MRI), stated that GI utilizes
verbal suggestions in order to create a flow of thoughts, thus,
focusing an individual’s attention on imagined visual, audi-
tory, tactile, or olfactory sensations. They suggested that GI
deactivates the sympathetic nervous system and engages the
parasympathetic nervous system, leading to decreased stress
and physiological arousal and that hypnosis and GI are simi-
lar processes that include helping patients refocus their atten-
tion from environmental stimuli and personal stress to imag-
ined stimuli, thus, activating the parasympathetic nervous
system, reducing arousal, and increasing relaxation. Yijing
et al. [25] revealed the enhancing effects of GI on the indices
of heart rate variability (HRV). HRV is the change in the time
interval between heartbeats, beat to beat, controlled by the
autonomic nervous system (sympathetic and parasympathetic
nervous system). Moreover, HRV reflects the capacity of the
central autonomic network, including the prefrontal cortex,
central nucleus of the amygdala, hypothalamus, and brain-
stem, to meet and adapt to environmental demands. It also
reinforces an individual’s capacity to regulate their emotions
and may be critical to psychological flexibility [25].

In addition, other studies have [26-28] suggested that the
utilization of GI to reduce pain is based on the biopsychosocial
theory of chronic pain. According to the theory, multiple fac-
tors affect sensation, transmission, and perception of pain. GI
may affect higher brain centers by blocking the transmission of
nociceptive stimuli. Another mechanism suggested by Banks
et al. [29] is the possible interaction of the amygdala with the
frontal cortex that may change pain perception with GI use.
Some researchers suggest that GIR may reduce autonomic
nervous system responses, thus, resulting in the relaxation of
skeletal muscle tension near the affected joint [30, 31]. Menzies
et al. hypothesized that GIR might initiate cognitive processes
such as distraction and refocus attention from pain to pleasant
imagery [32]. According to Baston et al.’s psychoneuromuscu-
lar theory, GI stimulates the mental rehearsal of desired move-
ments [33]. Electroencephalogram, MRI, and positron emission
tomography studies have demonstrated that imagery rehearsal
creates activity in the brain, thus, duplicating the actual motor
movement being rehearsed [34]. Repeated practice with GIR
may lead to the expectation that moving with less pain and dif-
ficulty will lead to post imagery use of rehearsed bodily actions.

Conclusions

After examining the reviewed studies, we conclude that GI
may be a helpful tool in managing pain, depression, stress,
fatigue, anxiety, reducing medication use, improving general
well-being, wellness, and quality of life [9, 16, 20, 21] in
patients with musculoskeletal disorders. Characteristics of

GI significantly varied between studies. The majority of stud-
ies employed the following components: relaxation, positive
guidance, abstract guidance, and guidance for performing
functional tasks. Although the components of GI were com-
mon, their execution differed, i.e., relaxation, instruction to
observe or concentrate on his/her breathing or to concentrate
on different organs of the body with instruction to release
each one slowly, incorporating suggestive phrases or just lis-
tening to the music. Great variability in practicing GI was
found in the following areas: (1) combining other techniques
while using GI; (2) the length of time the GI is performed;
(3) frequency: per day, weeks, or months. The studies showed
a variability both in the duration of the GI training and in
its frequency of use; therefore, it is challenging to ascertain
the recommended duration for GI therapy/training—20 min
or maybe a few minutes? Should GI training be performed
once or several times a day? Does the training vary from
subject to subject? Although a positive effect of GI training
was observed, many unresolved issues remain.

One feature that characterizes all the GI techniques was
repetitiveness. Moreover, all types of GI therapy require training.
Despite the differences in the studies, Gl is a safe, non-invasive
technique that assists in dealing with musculoskeletal pain.
Therefore, we recommend continuing to investigate the mecha-
nism and efficacy of GI in various musculoskeletal disorders.
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