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Abstract

Introduction—Guided imagery involves the controlled visualization of detailed mental images.
This integrative health technique is used for healing, health maintenance, or the treatment of
specific conditions. Guided imagery is an integral part of mindfulness meditation, hypnosis, and
various relaxation exercises. However, evidence to support the widespread use and dissemination
of guided imagery interventions has been lacking. The purposes of this scoping review were to
document the scope of health outcomes and disease processes examined by guided imagery
researchers and the journal outlets where this work has been published. Secondary purposes were
to review the efficacy of guided imagery, risk of bias from studies published in selected integrative
health journals, and gain feedback from clinicians in a practiced-based research network (PBRN)
about potential barriers for use in clinical settings.

Methods—Ten bibliographic databases were searched for randomized controlled trials (RCTS)
published between 1960 and 2013 that included adult participants. Descriptive and analytic
methods were employed to document the journal outlets, diseases, and health outcomes
investigated.

Results—320 RCTs that included more than 17,979 adult participants were reviewed. The
published studies appeared in 216 peer-reviewed journals from diverse disciplines largely
representing psychology, the sport sciences, rehabilitation, nursing, and medicine. Major outcomes
observed were coping with pain, stroke recovery, anxiety, coping with stress, and sport skills.
Practitioner feedback from the PBRN revealed some interest but skepticism and time constraints
were discussed as barriers.

Conclusions—Ongoing research and creative dissemination techniques are warranted.

Correspondence should be directed to: Peter R. Giacobbi, Jr.,, Health & Education Building, CPASS 208, West Virginia University, P.
0. Box 6116, 375 Burch Street, Morgantown, West Virginia, 25606-6116, peter.giacobbi@mail.wvu.edu, Phone: 304-293-5970.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Giacobbi et al. Page 2

INTRODUCTION

Guided imagery is a quasi-perceptual, multisensory, and conscious experience that may
resemble the actual perception of a scene or event but occurs in the absence specific stimuli.
1.2 Also known as visualization or mental rehearsal, this technique is used for healing, health
maintenance, or the treatment of specific conditions.}:2 Recent data from the United States
National Center for Health Statistics shows that approximately 5 million adults reported
using guided imagery primarily for stress reduction but also to address specific health
complaints.! Guided imagery is often used during mindfulness meditation, hypnosis, and
various relaxation exercises since each of these techniques involve the creation and
controlled visualization of mental images.34

Similar to other integrative health techniques, there appears to be significant public and
scientific interest in guided imagery. For example, an internet search using Google on March
29, 2017 and the term “guided imagery,” yielded more than 9.5 million results derived from
numerous clinics and publications. These citations focused on ways to use imagery in
various contexts (e.g., sport, rehabilitation, and self-help), its use as a relaxation technique,
and media coverage of scientific findings by guided imagery researchers. Likewise,
systematic reviews and meta-analyses of randomized controlled trials have been reported on
the effects of imagery in the performance of motor, strength, and cognitive tasks, as a way
to alter pain perceptions,® its use by nursing practitioners for symptom management,” and as
part of other psychosocial treatments for depression and anxiety among cancer patients.?
More recently, researchers have shown that guided mental imagery can help individuals
increase physical activity,%19 modify food consumption and cravings,11-13 and cope with
stress.1415 Finally, neuroscientists have also extensively studied the cognitive processes
associated with imagery for problem solving, speech, motor function, and memory.16

While the observations above provide insight into some of the issues studied by guided
imagery researchers, it is likely that scientists from other disciplines are investigating the
impact of this cognitive technique on a wide-range of health outcomes. Documenting the
outcomes of guided imagery interventions and the journal outlets where this work is
published could inform future research on this topic by identifying gaps particularly in
preventive behavior change research. Therefore, the first purpose of this study was to
provide a descriptive review of the outcomes studied in randomized controlled trials (RCTs)
from 1960 to 2013 that tested the impact of guided imagery, including the publication outlets
where these works were published.1” A second purpose was to evaluate the efficacy of
guided imagery by reviewing the methods and results of RCTs published in selected
integrative health journals. Finally, a third purpose was to consult with clinicians about the
study results in order to understand possible barriers to implementation in clinical settings
(effectiveness). Scoping reviews are ideally suited to address all three purposes since they
can map the range, extent, and nature of research activity and may inform future research,
including quantitative reviews.18:19 Importantly, scoping reviews differ from systematic
reviews in the wider potential breadth of research questions that can be addressed as well as
an emphasis on the narrative integration of research evidence.19
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This scoping review represents a secondary analysis from a previously published study.20
The steps for the current scoping review included the following: (a) identification of the
research questions; (b) identification of relevant studies; (c) study selection; (d) charting of
the data; and (e) collating, summarizing, and reporting the results, and (f) receiving
practitioner feedback from a practice-based research network (PBRN) in West Virginia.1®
The last step, as suggested by Levac and colleagues, [19] was conducted for the purpose of
encouraging wider dissemination and use of guided imagery. This was accomplished by
sharing a one-page summary of our findings with a state wide PBRN. For the purposes of
this review, we were especially interested in clinicians’ views about the potential for wider
dissemination and translation of guided imagery in clinical settings. Finally, we chose to
review studies dating back to 1960 in order to gain a comprehensive assessment of
randomized trials evaluating the impact of guided imagery which is in line with the strengths
of a scoping review.

Study Identification and Data Sources

Citations were retrieved from 10 electronic bibliographic databases (Academic Search
Complete, Medline from Ebscohost, Psycinfo, Scopus, SPORTDiscus, Cochrane Central
Reqgister of Controlled Clinical Trials, Cumulative Index to Nursing and Allied Health
Literature, Physiotherapy Evidence Database, Web of Science, and ERIC). Keywords
included, but were not limited to, random, mental imagery, guided imagery, visualization,
and relaxation. In addition, the terms randomly, randomized, and randomized were used to
increase retrieval of studies that met our inclusion criteria. Furthermore, a range of health
terms and disease processes were included in this search. A Health Sciences librarian with
experience conducting systematic reviews conducted all searches in consultation with the
research team. An example of the search strategy for one of the database searches is
included in Supplementary File 1.

Identification and Selection of Relevant Studies

For purpose one of the scoping review, the inclusion criteria included the following: 1)
randomized controlled trials with at least one comparison condition; 2) adult participants 18
years of age and older; 3) use of guided imagery as a sole or partial intervention strategy;
and 4) publications in English from January 1, 1960 to June 1, 2013. Studies were selected
by three authors (JS, AMJ, and MS) who independently reviewed all studies in consultation
with the two senior investigators (PG and GAK).

To address the second purpose of this study, we focused on 4 journals in integrative,
alternative, and complementary health: Journal of Complementary and Alternative
Medicine, Applied Psychophysiology and Biofeedback, Contemporary Hypnosis, and
Alternative Therapies. These journals and publications were chosen because they included
physical and psychological outcomes plus the use of subjective (e.g., survey ratings) and
objective measures (e.g., blood loss, muscular activation). In addition to coding outcomes of
these studies, we evaluated risk of bias in these studies using the original Cochrane Risk of
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Bias tool, an instrument that evaluates six sources of potential bias in RCTs:2! (1) random
sequence generation, (selection bias); 2) allocation concealment (selection bias); 3) blinding
of participants, personnel and outcome assessment (performance and detection bias); 4)
incomplete outcome data (attrition bias); 5) selective reporting (reporting bias); and 6) other
sources of bias. All items reported were rated as ‘low’, ‘high’ or “‘unclear’ risk. In addition, a
separate, self-developed, risk of bias coding category for blinding was also included that
allowed us to evaluate whether studies blinded research personnel, participants, or both. This
five-item coding scheme included the following: 0= No blinding; 1= Blinding of participants
only; 2= Blinding of testers only; 3= Double blind (participants and testers), and 4= Not
indicated.

Data Charting and Synthesis

A codebook was developed by the first and third author working closely with a senior
investigator (GAK). The broad categories of variables coded included the following: 1)
journal publication and year; 2) study author(s); 3) study design; and 4) outcomes measured.
The third author pilot tested the codebook during the preliminary stages of the investigation.
Subsequently, two authors (JS and MS) independently coded, with input from the first
author, all studies that met the inclusion criteria.

Study outcomes were charted and synthesized in three steps. First, two authors (JS and MS)
read each abstract and documented the specific outcomes being investigated from terms used
in the study titles, abstracts, and key words. This process allowed the first two authors to
observe thematic similarities in the outcomes which then lead to the development of a
coding template. This template was then used in a second round of coding by the same two
authors in order to qualitatively describe the outcomes observed. A list of outcomes was
developed by the first two authors (PG and JS) and each outcome was given a dummy code.
The outcome frequencies were then calculated among all the included studies using the
frequency command in IBM’s Statistical Package for the Social Sciences (IBM SPSS).

Finally, we consulted the West Virginia Practice Based Research Network to address the
third purpose of this study and follow Levac and colleague’s sixth criterion for scoping
reviews.19 This network, funded by a Clinical and Translational Sciences Institute (CTSI),
includes 73 clinical partners representing medicine, behavioral health and pharmacy. This
was accomplished by sending an email to members of the WV PBRN inviting them to
respond to a Qualtrics survey (see Supplementary File 2). The Survey asked PBRN members
two questions: 1) Please share your general thoughts about the potential use of guided
imagery in your clinical practice, and 2) Please describe any potential barriers or facilitators
for the use of guided imagery in your clinical practice considering that this cognitive
technique can be delivered remotely or in-person.

RESULTS

Of the 1,935 publications screened, 320 RCTs that included more than 17,979 adult
participants met the criteria for inclusion. The exact sample sizes for several investigations
were unclear so a precise sum of participants was not possible. The published studies
appeared in 216 peer-reviewed journals from a range of disciplines and topic areas. Table 1
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shows the journal outlets where 3 or more publications appeared while Table 2 includes the
outcomes reported in these articles.

Of the journals shown in Table 1, the studies represented the disciplines of cognitive,
clinical, and sport and exercise psychology (n=7); rehabilitation sciences, including physical
medicine, physical therapy, and occupational therapy (n=5); nursing (n=2), and
complementary and alternative medicine (CAM: n=2).

Table 2 shows the outcomes reported in the studies reviewed. A recurrent theme of research
was on psychological outcomes and processes that included studies focused on coping with
pain, anxiety or stress, well-being/quality of life, sleep or nightmares, and self-perceptions
(e.g., self-efficacy). Guided imagery researchers also tested outcomes related to
rehabilitation from stroke, sport skills, exercise behavior, constructs that support exercise
behavior (e.g., self-efficacy, motivation) and motor control (e.g., balance and gait). Disease
processes and outcomes included post-traumatic stress disorder, a range of cancer sites,
immune functioning, arthritis and other rheumatic diseases, substance abuse, asthma, and
psoriasis. Other notable health and disease processes focused on anxiety specific to surgical
procedures, anxiety or affect related to breast cancer, blood pressure, bleeding and stress
during pregnancy and childbirth, general and specific fear, and emotional reactions during
smoking cessation.

Results Reported in Selected Journals

For purpose 2, the results of 13 studies in the 4 selected journals are shown in Table 3. In
these studies, the primary outcomes included 7 studies that focused on physiological
outcomes,22-28 4 that addressed perceptual outcomes related to pain,2%-32, 1 that addressed
psychological outcomes.33, and 1 focused on quality of life.3* From a methodological
standpoint, 8 studies reported outcomes from participant’s self-reports derived from rating
scales or surveys22:24.26.30-33.35 2 ysed more objective physiological measures related to
blood pressure and blood loss,27+28 while 3 relied on both survey and physiological
measures.2°:34:36 Results from these studies showed that guided imagery resulted in
significant changes in the observed outcomes in 10 of the 13 (76.9%) studies which
supported the authors’ hypotheses that guided imagery Sresulted in improved outcomes.
Since the study outcomes in these studies were vastly different a quantitative analysis of
these studies would not be appropriate.

Consultation with Clinicians

Individuals from fifteen of the 73 WV PBRN clinical sites offered feedback based on our
request (21%). Of these, 11 (73.3%) were coded as clinicians expressing positive views
about the potential for using guided imagery in clinical practice, 3 (20.0%) were unsure, and
1 (6.7%) expressed negative views. All responses to the second open-ended survey question
about barriers and facilitators regarding the use of guided imagery in clinical practice
focused on barriers. These included lack of time, knowledge, training, patient acceptance or
skepticism, and concerns about reimbursement for these services. Detailed responses from
the clinical respondents are shown in Supplementary File 3.
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Risk of Bias

Table 4 and figure 1 show the risk of bias for the 14 selected studies from four
complementary and integrative health journals. As shown, a large percentage of the studies
were coded as being at an unclear or low risk of bias. For sequence generation, 7 studies
(50.0%) were coded as unclear risk25:27:29.30.33,34.37 \nhjle the other 7 (50.0%) were
considered low risk22:24.26.32,35,37,38 \Njith respect to allocation concealment, 8 studies
(57.1%) were coded as being at an unclear risk of bias,24:25:28,30.33-36 \yhjle the remaining 6
(42.9%) were considered low risk22:26.27.31.32.37 For plinding, 11 studies (78.6%) were
coded as high risk of bias22:2527:30.32-38 2 (14.3%) were unclear?426, and 1 (7.1%) was
classified as low risk3. With regards to incomplete outcome data, nine studies (64.3%) were
coded as low risk of bias25-27.30.31,34,35.37.38 \yhjle the remaining 5 (35.7%) were coded as
high risk22:24:32.33.36 For incomplete outcome reporting, all 14 studies were coded as low
risk of bias?2:24-28,30-37 For other sources of bias, 12 studies (85.7%) were coded as being
at a low risk of bias22:24-27.30-36 \hile 1 each were considered to be at either unclear
(7.1%)37 or high (7.1%) risk of bias28. The one study coded as having high risk of bias for
other sources was because the intervention agent was also the first author on the manuscript
who interacted directly with research participants. [27] Finally, our own bias assessment
focused on blinding study personnel, participants, and both found that 9 studies did not use

any blinding procedures23-26:28.29,34,37.39 and 5 reported blinding the experimenters only.
22,27,30-32

DISCUSSION

The purpose of the current study was to use the scoping review approach in order to examine
the various health outcomes in randomized controlled trials in which guided imagery was
used as an intervention. Our overall findings suggest that the scientific study of guided
imagery includes researchers from diverse disciplines who employ RCT methods to evaluate
the effects of this cognitive technique in the treatment of a wide range of disease and health
outcomes. Psychologists, sport scientists, medical researchers, rehabilitation specialists,
nursing, and other medical professionals all have active lines of scientific inquiry that have
tested guided imagery as a primary or tertiary intervention. Not surprisingly, a large number
of the studies reviewed were published in psychology journals and focused on stress, affect,
and other psychological states. This is likely due to the long history by psychologists using
guided imagery for the treatment of affective disorders that include, but are not limited to,
generalized anxiety disorder#?, anger,#1, and post-traumatic stress disorder.2 Our review
also demonstrated that this cognitive technique can be used as a tertiary treatment to
alleviate stress and anxiety associated with pregnancy, asthma, surgical and dental
procedures, as well as the treatment of several forms of cancer by nurses or other medical
personnel. Sport scientists and rehabilitation specialists have tested the impact of guided
imagery on strength, endurance, balance, gait, motor control, and functional tasks of daily
living.

A majority of the studies reviewed from the selected integrative health journals, with certain
methodological qualifiers, showed positive outcomes related to physical, psychological and
functional changes. While the results justify future quantitative reviews of the literature and
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continued research on this topic generally, future interventionists should address the
reporting issues and sources of bias discussed in this study. It may be difficult, if not
impossible, to eliminate blinding as a source of bias with participants in future RCTs since
participants would probably realize that they were assigned to a guided imagery condition.
However, blinding study personnel is feasible and should be conducted. Addressing
incomplete outcome data as a source of bias may involve finding creative ways to increase
retention in future trials. This continued challenge in social and behavioral research is likely
compounded in the study of guided imagery because some individuals may be skeptical
about the intent or impact of this cognitive technique.

One general observation about these findings is that most of the studies reviewed tested the
impact of guided imagery on discrete events or acute symptoms while a considerably
smaller number of authors focused on behavior change to address smoking cessation, dietary
behavior, and physical activity. Given this apparent shortfall, it would appear plausible to
suggest that the use of guided imagery to help individuals regulate behavioral risk factors
could be an important future research direction given the need to address concerns related to
chronic disease. Guided imagery could prove to be a valuable intervention strategy because
this technique can be delivered using web- and telephone-based methods while emerging
research is testing its suitability using mobile applications.#3 Population-based research
testing the efficacy and effectiveness of guided imagery on health behaviors such as diet,
exercise, and smoking cessation could yield important insights into its usefulness for public
health practitioners in the prevention and/or management of chronic disease.

The final purpose of this study was to gain practitioner feedback about possible barriers to
implementing guided imagery in clinical practice. Results indicated that clinicians may be
hesitant to implement guided imagery interventions due to time constraints, lack of
insurance reimbursement, and perceived lack of expertise. These concerns may require
guided imagery practitioners to consider intervention options outside the clinic such as
telephone and mobile health applications. As indicated by one of the practitioners in the
PBRN, guided imagery could be implemented by clinicians trained in behavioral medicine
and this is probably the most logical fit in a clinical setting.

Study Shortcomings and Future Research

One important shortcoming of this scoping review was lack of quantitative assessments of
study outcomes. Specifically, the coded studies were not meta-analyzed because of the
diverse outcomes examined and methodological heterogeneity between studies. Another
shortcoming relates to the subjective nature of the coding process since many of the study
outcomes involved conceptually similar psychological outcomes (i.e., stress and anxiety) as
part of complex treatments for medical and disease conditions. However, the purposes here
were to document the outcomes addressed by guided imagery researchers in order to
stimulate future intervention research and/or quantitative reviews. Finally, since
representative from only 21% of the WV PBRN sites responded with feedback about our
findings, it is possible that more detailed information could be obtained about the use of
guided imagery in clinical settings could be obtained in future studies.
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In conclusion, this scoping review demonstrated that guided imagery is a multi-disciplinary
area of inquiry represented by researchers in psychology, medicine, nursing, rehabilitation,
and the sport sciences, among others. We documented the range of health outcomes and
disease processes studied by imagery researchers using RCT methods and the journals
where this work was published. Also assessed were outcomes observed in selected
integrative health journals along with findings from risk of bias assessments. Guided
imagery is a common primary and secondary intervention strategy that offers great potential
for future research and application.
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Figure 1.

Risk of Bias Assessments Across all Studies
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Coded Outcomes

Outcome N
Coping with pain 38
Stroke recovery 24
Anxiety 23
Coping with stress 20
Sport skills 17
Health, well-being, or QOL 17
Sleep or nightmares 15
Exercise behavior 14
Psychophysiological outcomes and/or autonomic function 13
Anxiety for surgical procedures 10
Anxiety or affect and breast cancer 10
Balance and gait 10
Post-traumatic stress disorder 10
Retention or performance of motor skills 10
Memory 10
Depression

Arthritis and other rheumatic diseases
Substance use

Rehabilitation outcomes
Self-perceptions or attitudes towards self
Cancer (multiple cancer patients)

Affect (general)

Pregnancy

Wound healing (may also include injuries)
Immune functioning

Fear (speech, flying, general fearfulness)
Post-surgery outcomes and strength
Anxiety and/or smoking cessation
Strength

Motivation

Worry (reduction)

Asthma

Burn recovery

Limb disuse

Psoriasis

Exercise related constructs (enjoyment, self-efficacy)

Pain tolerance

W W W W w w A~ b~ b~ b~ OO0l 01NN 0O 0O 0o ©
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Table 3

Results in Studies from Selected Journals

Risk of bias Outcomes M easured

Results

Lebon et al., 2012 Muscle activation; pain

Oswal et al., 2011 Pain; Tenderness; swelling

Schorn, 2009 Blood loss during childbirth

Palomba et al., 2011  Blood pressure
Milling, 2009 Finger pressure; pain

Carrico et al., 2008 Interstitial cystitis symptoms (IC); pain, IC
self-efficacy.

Gay et al., 2008 Alexithymia symptoms
Menzies et al., 2006 ~ Fibromyalgia impact scores

Curiati et al., 2005 Quality of life; norepinephrine; cardio-

respiratory fitness; left ventricular ejection; and

diastolic volume

Freeman et al., 2005  Asthma symptoms; mood; knowledge, attitude
and self-efficacy to asthma; locus of control
(LOC); asthma problem behaviors

Epsteinetal., 2004  Asthma symptoms; Peak expiratory flow rate;
depression; anxiety; QOL; symptoms of
asthma

Milling et al., 2003 Pain; finger pressure pain

Alden et al., 2001 Pain; mood; heart rate; skin responses

Mental imagery improved muscular properties following ACL
surgery.

Pain reduction, tenderness, and swelling were significantly improved
in the experimental group compared with controls.

Blood loss was not significantly lower in the experimental group
compared to controls.

Biofeedback plus imagery significantly reduced blood pressure.
Non-significant differences between groups.

Significant reductions in I1C scores and pain for those who exposed to
Gl compared to rest.

Hypnotic imagery exposure resulted in significant decreases in
alexithymia scores compared to controls.

F1Q scores decreased significantly for those exposed to GI compared
to usual care.

Meditation with guided imagery significantly reduced
norepinephrine, improved quality of life, and improved cardio-
respiratory fitness compared to controls.

Those exposed to “biologically targeted imagery” had significantly
improved asthma symptoms (wheezing), anxiety, increased internal
LOC compared to those exposed to critical thinking asthma
management.

Non-significant changes in all variables between those exposed to
imagery versus no imagery comparison group.

Cognitive behavioral group exposed to Gl reported significantly
improved pain outcomes compared to placebo controls.

Both imagery conditions had significant reductions in pain tolerance
and ratings but the positive affect and external imagery conditions
reported lowest ratings compared to the other conditions.
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