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care and specialty practices. As subtle physiological processes have
been identified as potential contributing factors to these functional
disorders, these disorders have been recently relabeled, Disorders of
Gut-Brain Interaction (DGBI). Moreover, some of these processes, e.g.,
sympathetic nervous system activity and inflammation, are being
increasingly related to psychosocial factors such as situational stress
and histories of trauma, abuse, and neglect. As the activity of the
autonomic nervous system (ANS) has been long considered to be
a contributory factor for DGBI, the present study utilized a theory-
driven model based on the Polyvagal Theory to optimize ANS activity
for the promotion of healthy digestive activity. Specifically, a hypnotic
intervention to increase neuroception of safety was employed with
three female college students diagnosed with functional dyspepsia
and irritable bowel syndrome in a single-subject design. This interven-
tion was found to be associated with increases in the experience of
safe/warm positive affect and decreases in symptoms of functional
dyspepsia and irritable bowel syndrome as well as depression and
anxiety. The hypnotic intervention for the promotion of a sense of
safety is recommended for the treatment of other functional somatic
disorders as well as trauma-related conditions. Potential complications
related to individuals with prolonged trauma and attachment issues
also are reviewed.

Functional gastrointestinal disorders (FGIDs) are one of the most common disorders seen
in gastroenterology practices nationally (Russo, Gaynes, & Drossman, 1999). FGIDs are
classified by gastrointestinal (GI) “symptoms related to any combination of motility dis-
turbances, visceral hypersensitivity, altered mucosal and immune function, gut microbiota,
and/or central nervous system processing” (Drossman, 2016, p. 1268). Whereas FGIDs were
previously considered to be without known structural abnormalities, infectious, or meta-
bolic causes, many have been found to be associated with organic factors not addressed at
the level of routine clinical practice. Consequently, FGIDs are now more accurately classi-
fied as Disorders of Gut-Brain Interaction (DGBI; Tack & Drossman, 2017). Moreover,
Drossman (2016) notes that the peripheral and central nervous systems interact in
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a bidirectional manner to produce the specific symptom pattern experienced by the
individual.

FGIDs (Disorders of Gut-Brain Interaction) include Functional Dyspepsia (FD) and
Irritable Bowel Syndrome (IBS). According to the Rome IV diagnostic criteria, FD consists
of any combination of postprandial fullness, early satiety, epigastric pain, and epigastric
burning that are severe enough to interfere with usual activities and occur at least three days
per week over the last three months with an onset of at least six months in advance
(Stanghellini, 2017; Stanghellini et al., 2016). The Rome IV diagnostic criteria for IBS
requires the presence of abdominal pain on average at least one day per week over the
past three months, along with disordered bowel habits (e.g., constipation, diarrhea, or both)
temporally associated with abdominal pain (Lacy et al., 2016).

Autonomic nervous system (ANS) dysfunction or dysregulation has been considered to
be a central nervous system factor contributing to DGBI (Liu, Wang, Yan, & Chen, 2013;
Salvioli et al., 2015; Tougas, 2000). The ANS has two major divisions, the parasympathetic
(PNS) and sympathetic (SNS) branches. The balance of activity between these branches is
considered to impact the function of the gastrointestinal system.

Evolution of the ANS and the emergence of the Polyvagal system

Porges (1995, 2011), the originator of the polyvagal theory, has noted that vagal efferent
fibers do not originate in a common brainstem nucleus. Instead, over the course of
evolution, two primary medullary source nuclei have emerged: the dorsal motor nucleus
(DMX) and the nucleus ambiguous (NA). The dorsal motor nucleus was the first to
evolve and is primarily associated with healthy digestive and metabolic activity. The
DMX and its associated PNS neurons constitute the dorsal vagal complex (DVC). When
the DVC is activated by dangerous or life-threatening conditions, it facilitates an
energy-conserving passive defensive response of immobilization. Moreover, recruitment
of the DVC for such defensive behavior is associated with disruption of digestive
processes.

Further along the course of evolution, the sympathetic nervous system emerged and
“provided a rapid and coordinated fight/flight system for mobilizing the body in response to
threats. ... In humans, this system regulates a wide range of tissues and structures including
the digestive tract, heart, and lungs” (Kolacz & Porges, 2018, p. 3). When SNS activity
increases, it inhibits digestive processes.

The newest component of the autonomic nervous system, the ventral vagal complex
(VVC), is uniquely mammalian and the most advanced and rapid-acting system of the PNS
(Porges, 1995, 2011). Furthermore, these VVC fibers arise out of a medullary nucleus
separate from the DMX, the nucleus ambiguous. The NA is a distinctly cardioinhibitory
nucleus integrated with circuits that regulate the bronchi of the lungs and the muscles of the
face and head. Activity of the VVC promotes survival by fostering physiological oxygena-
tion that mammals are highly dependent on (Giardino, Glenny, Borson, & Chan, 2003;
Junichiro, Fumihiko, Akiyoshi, Seiji, & Takao, 1996) and fostering a neurophysiological
substrate that facilitates social-affiliative behaviors, a social engagement system (Porges,
2011). When VVC activity increases, it dampens older survival-based threat-response
systems related to immobilization (the DVC) and fight/flight (the SNS) that are disruptive
to gastrointestinal functioning.



152 L. F. DAMIS AND S. HAMILTON

In the service of promoting oxygenation, activity of the VVC processes produce
a cardiopulmonary oscillatory rhythm characterized by decreasing heart rate with exhala-
tion and increasing heart rate with inhalation. Increases in heartrate variability (HRV) are
an indication of ventral vagal activity and have been used to assess the relative degree of
healthy PNS (VVC) activity in comparison to SNS and DVC activity.

All ANS systems receive interoceptive and exteroceptive sensory information that affects
the activity of each system. Porges (2011) has postulated a rapid subconscious process called
neuroception that screens these sources of sensory information for indications of threat or
safety. When neuroception confers a state of safety, the VVC facilitates a reduction in
threat-related defensive arousal that interferes with digestive processes and promotes a state
of calm that supports social engagement.

Ventral vagal activity and DGBI

DGBI are associated with decreased levels PNS activity as reflected in lower levels of VVC
mediated HRV (Liu et al., 2013; Orr, Elsenbruch, & Harnish, 2000; Salvioli et al., 2015) as
well as decreased levels of baroceptor sensitivity related to cardiopulmonary efficiency
(Davydov, Naliboff, Shahabi, & Shapiro, 2016; Salvioli et al., 2015). Comparing patients
with dysmotility-like functional dyspepsia to healthy volunteers, Lorena, de Oliveira
Figueiredo, Almeida, and Mesquita (2002) found lower levels of vagal activity on measures
of HRV in patients with dyspepsia. Dal et al. (2014) found that HRV indexes of vagal
activity for 64 functional dyspepsia patients were significantly lower compared to age- and
sex-matched healthy controls. Concerning interventions designed to improve ventral vagal
activity, HRV biofeedback training was found to be associated with reductions in IBS
symptoms (Dobbin, Dobbin, Ross, Graham, & Ford, 2013) and both pediatric IBS and
functional abdominal pain (Stern, Guiles, & Gevirtz, 2014). Moreover, Jarrett et al. (2016)
found that for patients with IBS receiving a Comprehensive Symptom Management inter-
vention, those with reduced vagal function (lower levels of HRV) evidenced less benefit in
abdominal pain. These findings reveal that patients with DGBI often demonstrate lower
levels of VVC activity and that interventions that increase ventral vagal parasympathetic
activity are associated with gastrointestinal symptom reductions.

Furthermore, decreased parasympathetic (ventral vagal) activity has been associated with
inflammation, another physiological process implicated in DBGI. Huston and Tracey
(2011) have documented that higher levels of HRV are related to the activation of the
cholinergic anti-inflammatory pathway. In this respect, lower levels of HRV have been
found to be related to increased levels of inflammatory markers and proinflammatory
cytokines (Bonaz & Bernstein, 2013; Haensel, Mills, Nelesen, Ziegler, & Dimsdale, 2008;
Thayer & Sternberg, 2006; von Kinel, Carney, Zhao, & Whooley, 2011). These findings
suggest that increasing activation of the VVC may help to reduce another factor, inflam-
mation, possibly contributing to DGBI.

Retuning of the ANS

Summarizing the literature cited above indicates that when the ANS is functioning in an
optimal state, the relative dominance of parasympathetic VVC activity engenders a non-
defensive state of calm associated with multiple physiological changes that support health
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and somatic comfort. Porges (2018) has noted that diminished HRV, a marker for with-
drawal of health-promoting vagal activity, can be found in multiple physical disorders.
Porges considers depressed HRV to be:

a neurophysiological marker of a diffuse retuning of the autonomic nervous system, indicating
a withdrawal of the ventral vagal circuit following an adaptive complex autonomic reaction to
threat. ... The initial adaptive neural response to threat ... may result in a chronic reorganiza-
tion of the autonomic regulation observed in vagal regulation of the heart (i.e., depressed heart
rate variability) in conjunction with altered subdiaphragmatic organ function and pain signal-
ing (pp. 60-61).

Such retuning of the ANS in response to chronic or intense threat is consistent with the
finding that patients with PTSD have lower vagal tone. Nagpal, Gleichauf, and Ginsberg
(2013) conducted a meta-analysis of 11 studies, including 379 subjects. They found a large
negative effect size showing reduced HRV indicative of lower vagal tone and increased
sympathovagal imbalance. Similar results for cardiac patients (Arditte Hall et al., 2018;
Agorastos, Kellner, Baker, & Stiedl, 2015; Dennis et al., 2017) and Veterans (Minassian et al.,
2014; Tan, Dao, Farmer, Sutherland, & Gevirtz, 2011a) with PTSD have been reported.

The dorsal motor complex, when functioning within its normal range, supports healthy
digestive processes. However, when recruited during threat responses, this system disrupts
digestive processes. “The dysfunction of this subsystem may result in delayed gastric
emptying and intestinal dysmotility that may promote abdominal pain, early satiety,
bloating, nausea, vomiting as well as defecation problems” (Kolacz, Kovacic, & Porges,
2019, p. 797). Whereas ventral vagal activity “does not directly influence the function of the
gut ... [it can be] conceptualized as protecting homeostatic regulation of the gut” (Kolacz
et al, p. 798) via inhibition of the SNS and prevention of the DVC recruitment for
immobilization defense.

Trauma and DGBI

As is common in many medical and chronic pain disorders, a high incidence of trauma and
abuse histories is found in patients with gastrointestinal disorders. Leserman et al. (1996)
interviewed 239 female patients from a gastrointestinal clinic and reported that 66.5%
experienced some type of sexual and/or physical abuse. This percentage of abuse histories
in patients with GI disorders is approximately double the World Health Organization’s
finding that “35% of women worldwide have experienced either physical and/or sexual
intimate partner violence or non-partner sexual violence” (Garcia-Moreno et al., 2013, p. 2).
Furthermore, the diagnosis of functional gastrointestinal disorders, in contrast to patients
diagnosed with structural disorders, was associated with a higher frequency of severe types
of abuse and greater pain (Drossman, Li, Leserman, Toomey, & Hu, 1996). Moreover, the
incidence of early adverse life events and adverse childhood experiences were more com-
mon in patients with IBS compared with controls (Bradford et al., 2012; Goodwin, Hoven,
Murison, & Hotopf, 2003; Park et al., 2016). This high incidence of trauma in patients
experiencing DGBI is likely another source of suboptimal ANS functioning in this patient
population.

As noted above, ventral vagal activity promotes a sense of calm physiology that inhibits
defensive states of SNS dominance and recruitment of the DVC for immobilization, two
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responses that contribute to gastrointestinal disruption. Porges (2018) underscored that
optimal activation of the VVC is related to the experience of exteroceptive and interoceptive
neuroception of safety. Moreover, he stated that “safety is defined by feeling safe and not
simply the removal of threat” and that “cues of safety are the treatment” (p. 61). Therefore,
interventions that increase one’s sense of feeling safe would be expected to facilitate the
health-promoting activity of the ANS.

Clinical hypnosis for DGBI

Gut-directed clinical hypnosis has been well established as an effective intervention for the
treatment of functional gastrointestinal disorders (Blanchard & Scharff, 2002;
Gholamrezaei, Ardestani, & Emami, 2006; Palsson, 2006; Palsson & van Tilburg, 2015;
Peter, Tran, Michalski, & Moser, 2018; Popa, Chiarioni, David, & Dumitrascu, 2019;
Whorwell, Prior, & Faragher, 1984). These approaches rely heavily on the promotion of
relaxation, the physical sensation of warmth, the assertion of control over the gut, changing
gastrointestinal symptoms and functioning, metaphors or guided imagery for healthy gut
function, normalization of bowel functioning, altered perceptual experience of symptoms,
immunity to intestinal disturbances from internal or external stimuli, reduced attention to
bowel functioning, increased sense of health and comfort, and ego-strengthening. To our
knowledge, no gut-directed hypnotic intervention to date has included the promotion of
a sense of safety.

Purpose of the present study

In the present study, we sought to evaluate the impact of a hypnotic intervention to enhance
patients’ sense of safety (feeling safe) on gut-brain interaction disorder symptoms. Process
measures of safe/warmth and relaxed positive affects were employed to confirm the impact
of the hypnotic intervention on the targeted experience. Furthermore, changes in the
process variable scores were explored in relation to the symptoms monitored. It was
hypothesized that increases in patient experience of safety would reduce gastrointestinal
symptoms via activation of the VVC.

Method
Participants’

Participants were recruited from gastroenterology practices in Central Florida, who were
diagnosed by their referring physician with a DGBI meeting the Rome IV criteria.
Additional selection criteria included: the presence of functional abdominal pain, being
18 to 25 years of age, English speaking, and having the ability to attend the required
sessions. Exclusion criteria included: concomitant organic GI disease, serious mental
illness or suicidal ideation, and cognitive or language barriers that could interfere with
self-report measure completion or limit understanding of a verbal treatment intervention.
Upon referral, participants contacted the second author by telephone, were screened for

"The present study was reviewed and approved by the Human Subjects Review Committee of Regent University.
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the criteria noted above, administered the PHQ-9 (Kroenke & Spitzer, 2002) and the Brief
Trauma Questionnaire (Schnurr, Vielhauer, Weathers, & Findler, 2012), and those meet-
ing the inclusion/exclusion criteria were provided with information about the present
study and invited to participate. Each participant was provided a consent form, which
they signed and returned by fax prior to their first session. During this screening process,
all three participants indicated on the Brief Trauma Questionnaire that they were without
significant traumatic experiences in their background. In addition, all three participants
were without indications of suicide risk per screening on the PHQ-9 as well as the
pretreatment interview.

Participant 1 was a 20-year-old Hispanic female in her third year of college. She had
a diagnosis of dyspepsia and IBS. Participant 2 was an 18-year-old Caucasian female in
her first year of college. She had a diagnosis of dyspepsia. Participant 3 was an 18-year
-old Caucasian female in her first year of college with a diagnosis of dyspepsia.

With respect to an estimate of hypnotizability, participants were administered the
Modified Tellegen Absorption Scale (MODTAS; Jamieson, 2005). Jamieson found that
a single higher-order factor of absorption, as measured by the MODTAS, was significantly
associated with hypnotizability scores on the Harvard Group Scale of Hypnotic
Susceptibility, Form A. Consequently, MODTAS total scores were utilized to estimate
hypnotizability. Participants 1, 2, and 3 attained scores of 67, 85, and 63 on the
MODTAS, respectively. Jamieson (2005), demonstrated in a large sample of college fresh-
man (n = 352), that the MODTAS had a mean score of 65.35 and a standard deviation of
20.55. All participants in the present study attained MODTAS scores within one standard
deviation of this mean, suggesting that they were all within the average range of
hypnotizability.

Measures

Patient assessment of upper gastrointestinal symptom severity index

The Patient Assessment of Upper Gastrointestinal Symptom Severity Index (PAGI) is a 20-
item self-report measure of gastrointestinal disorder symptom severity comprised of six
subscales: heartburn/regurgitation, fullness/early satiety, nausea/vomiting, bloating, upper
abdominal pain, and lower abdominal pain (Rentz et al., 2004). This instrument was
developed with participants experiencing gastrointestinal reflux disorder, dyspepsia, and
gastroparesis. Items were rated on a 6-point Likert scale ranging from 0 (none or absent) to 5
(very severe) for the prior two weeks and totaled for an index of GI symptoms. Rentz et al.
reported good internal consistency reliability (Chronbach’s a =.79-.91 for individual sub-
scales) and acceptable reproducibility over a two-week interval (ICC = .60-.82; for indivi-
dual subscales).

Birmingham IBS symptom questionnaire

The Birmingham IBS Symptom Questionnaire (BSQ) is a 14-item self-report measure
of IBS symptoms assessing dimensions of abdominal pain, diarrhea, and constipation
(Roalfe, Roberts, & Wilson, 2008). Each item was rated on the basis of frequency on
a 6-point Likert scale ranging from 0 (none of the time) to 5 (all of the time) over the
prior four weeks. The items were summed to create a total score ranging from 0 to 70
as an index of total frequency of IBS symptoms. The authors reported that the
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instrument was shown to be of good reliability (Cronbach’s a = 0.75 for the overall
score), external validity, and responsive to change in health status.

Types of positive affect scale

The Types of Positive Affect Scale (TOPAS; Gilbert et al., 2008) was employed as a process
measure to assess the impact of the hypnotic intervention for safety promotion.
Respondents were asked to rate 18 “feeling” words on a 5-point Likert scale to indicate
how characteristic the feeling was of them ranging from 0 (not characteristic of me) to 4
(very characteristic of me). Factor analysis revealed three factors that comprise the measure’s
subscales: Activated Positive Affect (e.g., “excited,” “dynamic,” “active”); Relaxed Positive
Affect (e.g., “relaxed,” “calm,” “peaceful”) and Safe/Content (Warmth; see Footnote 2)
Positive Affect” (e.g., “safe,” “secure,” “warm”). The scale showed good psychometric
properties with Cronbach’s a of .83 for both Activated Positive Affect and Relaxed
Positive Affect, and .73 for Safe/Content Positive Affect. Moreover, retest reliability was
good for Activated (r = 0.84) and Safe/content (r = 0.77) but low for the Relaxed (r = 0.34)
Positive Affect subscales (Gilbert et al.).

The phenomenological experience related to scores on the Safe/Warmth Positive Affect
subscale appears to overlap notably with that characteristic of the social engagement system,
ventral vagal activity, as described by the polyvagal theory. Gilbert et al. (2008) reported that
the safe/content positive affect scores were most strongly correlated with the Adult
Attachment Scale (Collins & Read, 1990) subscale scores of Depend (ability to trust others
and depend on them to be available when needed) and Close (comfort with closeness and
intimacy) in a positive direction and negatively correlated with the Anxiety (fear of being
abandoned and not being loved) subscale. Moreover, these authors found that “safe/content
positive affect was the only variable to emerge as a significant predictor of reduced depres-
sion and anxiety” (p.188). Finally, these authors concluded that “feeling relaxed’ might
represent low arousal in activation and/or low threat” and that “safeness and contentment
are not simply low activation” (p. 189). Gilbert et al. (2009) developed a Social Safeness and
Pleasure Scale that was used by RocKkliff, Gilbert, McEwan, Lightman, and Glover (2008) in
a study assessing the impact of compassion-focused imagery. These authors found that half
of the participants evidenced increases in HRV as well as decreases in salivary cortisol.
Moreover, participants responding positively to compassion-focused imagery also scored
significantly higher on social safeness and pleasure. These findings that individuals experi-
encing a sense of safety in social relationships are receptive to compassion-focused imagery
and that such exposure increases ventral vagal activity and inhibits HPA activity supports
the potential health-promoting benefits of enhancing patients’ sense of safety. Furthermore,
the Safe/Warmth scale appears to be a self-report measure that captures the sense or feeling
of safety targeted for enhancement with the hypnotic intervention employed in the present
study.

Patient health questionnaire-9
Patient Health Questionnaire-9 (PHQ-9) is a self-report instrument for the diagnosis of
depression and the measurement of depressive symptom severity. Items are based on the

?The name of the Safe/Content subscale was changed to Safe/Warmth when the final measure was published. Consequently,
both labels refer to the same subscale.
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nine criteria for depression in the Diagnostic and Statistical Manual of Mental Disorders
(4th ed., text rev.; American Psychiatric Association, 2000); there is one item for each
criterion, rated on a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly every day).
The items are summed to create a total score ranging from 0 to 27. The PHQ-9 is a valid and
reliable (Cronbach’s a = .82) measure for depression severity (Kroenke & Spitzer, 2002).

Generalized anxiety disorder scale

The Generalized Anxiety Disorder scale (GAD-7) is a self-report instrument for the
measurement of generalized anxiety disorder symptom severity. Items are based partially
on the criteria for generalized anxiety disorder in the Diagnostic and Statistical Manual of
Mental Disorders (4th ed., text rev.; American Psychiatric Association, 2000). Items are
rated on a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly every day) and
summed to create a total score. The GAD-7 is a reliable measure (Chronbach’s a = .92;
ICC = 0.83) for anxiety severity with good divergent validity from depression as measured
by the PHQ-8 (Spitzer, Kroenke, Williams, & Lowe, 2006).

Intervention

Participants were seen for four weekly sessions of intervention. The scripted hypnotic
interventions (see Appendix) were recorded live for each participant individually on ses-
sions one, two, and three each time the scripts were modified, as noted below. Participants
were instructed to practice the most recent recording daily. The first scripted hypnotic
intervention included an eye-roll induction (elicitation), walking down ten steps and
breath-focus for deepening (elaboration), elicitation of the safe-place imagery, amplification
of the sense of safety, experience of safety filling the gut, time expansion for increase and
maintenance of sensations of safety in the gut, and realerting by walking up ten steps. For
intervention session two, the script outlined above was augmented with generalization
imagery of maintained sense of safety as each participant imagined herself engaging in
daily activities. For session three, the script was again augmented, following the time-
expansion component, with future time-oriented imagery of the sense of safety being
with them continuously. With each script modification, the intervention was recorded
individually, and participants were instructed to practice the new recording daily. The
script for session three was used again in session four, and the participants were instructed
to continue the daily use of the recording made at session three.

Procedure

A single-subject repeated measures design was employed over the course of seven weekly
sessions (Weeks 1 through 7) and a final follow-up session two weeks later (Week 9). The
PAGI and TOPAS were administered at the onset of each session, and the BSQ, PHQ-9, and
GAD-7 were administered at the onset of the sessions on Weeks 1, 6, and 9. The hypnotic
intervention was provided on Weeks 3 through 6. As noted above, the delivered hypnotic
interventions were recorded for participants on Week 3, and then again on Weeks 4 and 5
each time the intervention was augmented with generalization and future time-oriented
imagery, respectively. Participants were instructed to practice with the recording on a daily
basis and reported their use of the recording over the prior week.
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Figure 1. Changes in functional gastrointestinal symptoms. PAGI: Patient Assessment of Upper
Gastrointestinal Symptom Severity Index; Mean scores from this composite 20-item measure of func-
tional dyspepsia symptoms for each participant per administration.

Results

As seen in Figure 1, all participants evidenced a decrease in functional dyspepsia symptoms,
as reflected in the mean PAGI scores’ over the four intervention sessions (Week 3 through
Week 6). All participants reported practice of the prescribed recordings daily during the week
following each treatment session. For Participant 1, dyspepsia symptoms did not begin to
decrease until the third treatment session but then continued decreasing through the two
follow-up sessions. This participant reported continued daily practice of the prescribed
recording throughout the follow-up period. For Participant 2, dyspepsia symptoms linearly
decreased from the second treatment session through the first follow-up session (Week 7)
and then increased slightly. This participant reported practicing with the prescribed record-
ing on only two occasions over the first follow-up week and not at all over the final two
follow-up weeks. Participant 3 did not evidence symptom reduction until the second week of
the intervention, as reported on Week 5. Her symptoms continued to decrease the next week,
Week 6, but returned to her baseline level by the two follow-up sessions. She reported no
practice with the recording following the last intervention session on Week 6.

As seen in Figure 2, all participants demonstrated a reduction in IBS symptoms by the final
follow-up session as measured by the Birmingham IBS Symptom Questionnaire. Whereas

30f the eight administrations of the PAGI to each participant, three items were responded to in an unclear manner and were
regarded as missing data. These missing values occurred twice for Participant 2 on different administrations and once for
Participant 3. All missing values were on different PAGI items. Missing items were excluded from the calculation of means
when they occurred.
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Figure 2. Changes in IBS symptoms. Total scores on the Birmingham IBS Symptoms Questionnaire.

Participants 1 and 2 evidenced a linear decrease in symptoms across the three assessments,
Participant 3 reported an increase in symptoms at Week 6 but a slight decrease in symptoms
in comparison to her initial Week 1 baseline assessment at the final follow-up session, Week 9.

PAGI, Safe/Warmth, and Relaxed mean scale scores were averaged across participants to
provide a view of interactions among these variables. As seen in Figure 3, beginning at Week
4, participants were evidencing increases in their experience of safe/warmth and relaxed
positive affect, and by Week 5 were experiencing reductions in functional dyspepsia
symptoms. Moreover, as safe/warmth peaked at Week 6, functional dyspepsia symptoms
reached their lowest level. The specificity of the impact on symptoms of safe/warmth
positive affect in comparison to the relaxed positive affect is supported by the observation
that changes in safe/warmth were consistently related to functional dyspepsia symptoms in
a negative manner, ie., as safe/warmth increased, symptoms decreased. In contrast,
although increases in the relaxed positive affect generally paralleled the increases in safe/
warmth, relaxed positive affect shot up on Week 2 (onset of participants’ Winter break from
college) and peaked at Week 7, these elevations were not associated with reductions in
symptoms at Week 2 and were associated with increases in symptoms at Week 7. Only
increases in safe/warmth positive affect were consistently associated with decreases in
functional dyspepsia symptoms.

Depressive and anxiety symptoms decreased for all participants from the initial assess-
ment at Week 1 to the final follow-up session at Week 9. All participant score changes were
either further decreases from prior assessments or maintained decreases from prior drops.
Given the consistency of individual participant changes in both depressive and anxiety
symptoms, scores were averaged across participants and presented in Figure 4.
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Figure 3. Changes in functional dyspepsia symptoms and safety/warmth and relaxed positive affect scale
scores averaged across participants. PAGI: Patient Assessment of Upper Gastrointestinal Symptom
Severity Index; Safe: Safe/Warmth Positive Affect subscale; Relaxed: Relaxed Positive Affect subscale.
Mean scores across participants.

Discussion

Disorders of Gut-Brain Interaction (aka, Functional GI Disorders) are prevalent in gastro-
enterology and primary care practices and often show inadequate response to usual medical
care (Palsson & Whitehead, 2013). These authors and others (Drossman et al., 1999; Levy
et al., 2006; Wu, 2012) note that DGBI are best conceptualized and treated from the
perspective of a biopsychosocial model, including psychological interventions. As noted
above, gut-directed clinical hypnosis is an effective treatment modality and one of the
behavioral health interventions with the strongest empirical support (Blanchard & Scharff,
2002). However, psychobiological mechanisms associated with positive outcomes remain
elusive (Palsson, 2006).

The present study employed a theory-driven model of treatment based on activation of
the ventral vagal complex via a hypnotic intervention to produce neuroception of safety.
This intervention was found to increase participants’ experienced sense of safety and to
decrease symptoms of functional dyspepsia and IBS. Moreover, changes in safe/warm
positive affect ratings were consistently related to dyspepsia symptom changes, whereas
shifts in relaxed positive affect were not. These findings offer another approach to the
treatment of DGBI that can be used alone or in combination with other hypnotic and non-
hypnotic interventions to improve outcomes further. In this regard, safe-place imagery can
be used in conjunction with the existing Manchester (Whorwell et al., 1984) or North
Carolina (Palsson & van Tilburg, 2015) protocols or HRV-biofeedback training.
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Figure 4. Changes in depression and anxiety scores. PHQ-9: Patient Health Questionnaire-9; GAD-7:
Generalized Anxiety Disorder scale; Mean scores across participants.

The first author routinely combines the use of safe-place imagery and HRV-biofeedback
training for the treatment of several somatic and trauma-related disorders. As reported by
Kolacz and Porges (2018), we agree that retuning of the ANS favoring defensive neurophy-
siology and decreased ventral vagal activity creates a disposition that impacts a range of
health disorders. In this respect, we regularly utilize multiple interventions to reduce threat
perception and foster ventral vagal activity when treating patients with DGBI, fibromyalgia,
headache, trauma, and dissociative disorders. These techniques include safe-place imagery,
attachment repair, desensitization, sleep promotion, and pain management hypnotic inter-
ventions. Moreover, Dana (2020) has identified a wide-range of polyvagal exercises for
promotion ventral vagal activity that compliment and could be potentiated by the hypnotic
safe-place imagery techniques utilized in the present study.

Histories of abuse, neglect, and trauma are frequent in patients with DGBI and fibro-
myalgia (Chino & Damis, 1993; Héuser, Kosseva, Uceyler, Klose, & Sommer, 2011; Spertus,
Yehuda, Wong, Halligan, & Seremetis, 2003; Walker et al., 1997) as are symptoms of anxiety
and depression (Hartono, Mahadeva, & Goh, 2012). Gilbert et al. (2008) found that in
a regression of active, relaxed, and safe/warm positive affects, safe/warm “was the only
variable to emerge as a significant predictor of reduced depression and anxiety” (p.188).
Although unable to distinguish it from increases in relaxed positive affect in the current
study, safe/warm positive affect was associated with reductions in symptoms of anxiety and
depression, as reflected in monotonic linear decreases in PHQ-9 and GAD-7 scores.
Although reductions in anxiety and depression may be related to improvements in GI
distress in the present study, such was not the case for Gilbert et al., and the present results
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support their findings and suggest that the hypnotic intervention utilized here may also be
applicable for treating anxiety and depressive disorders.

As a sizable portion of patients with DGBI, fibromyalgia, and other somatic disorders
have histories of trauma, stabilization of post-traumatic symptoms is often an initial
treatment priority. The promotion of safety is an essential component of the stabilization
phase of phase-oriented treatment of trauma (Brown & Fromm, 1986; Herman, 1992).
Safety in the treatment of trauma involves ensuring and assisting patients in the establish-
ment and maintenance of physical safety, but once this is attained, if needed, a sense of
interpersonal and psychological safety is essential for effective trauma processing. The safe-
place imagery techniques utilized in this study were based on the phase-oriented treatment
of trauma developed by D. P. Brown (personal communication, 1990). As noted above,
lower ventral vagal activity has been documented in patients with PTSD, and the affect
regulation benefits of safe-place imagery may be associated with increases in ventral vagal
activity. However, individuals with significant trauma or neglect histories have adapted to
interpersonal threatening and dangerous environments with a retuned ANS characterized
by hypervigilance, interpersonal distrust, and damaged self-regard. Moreover, those with
early maltreatment and neglect often have insecure attachments and attachment phobias
(Brown & Elliott, 2016; van der Hart, Nijenhuis, & Steele, 2006).

Individuals with such histories of abuse, neglect, and these related complex adaptations
may not be readily receptive to experiencing a sense of safety that is extremely disparate
with their life experiences. Rockliff et al. (2008) found that half of their participants exposed
to compassion-focused imagery evidenced decreases in HRV. These participants, whose
HRYV deceased in the context of compassion-focused imagery, were found to have signifi-
cantly lower scores on a measure of social safeness. In addition, ratings of anxious attach-
ment on the Adult Attachment Scale and self-criticism/self-inadequacy were higher and
associated with reduced HRV for these participants when engaging in compassion-focused
imagery. Therefore, the application of safe-place imagery for stabilization of trauma-related
dysregulation and promotion of health via increases in ventral vagal activity, may require
additional psychotherapeutic interventions to facilitate receptivity to the experience of
safety.

Overall, the results of the present study support the use of hypnotic interventions for the
promotion of a sense of safety in the treatment of DGBI and other functional disorders, as
well as anxiety, depression, and trauma. Although yet to be thoroughly evaluated, this
theory-driven hypnotic strategy based on neuroception of safety to increase ventral vagal
activity and reduce defensive ANS responses that are disruptive to digestive, anti-
inflammatory, and pain-reducing processes provides a new approach to the treatment of
a range of functional and other somatic conditions.

Limitations of the present study include the relatively brief period of baseline assessment
and the simultaneous application of the intervention across participants that resulted in
a simple AB single-subject design. The AB design employed here could not control for
symptom variation over time and other external factors that may have influenced the
outcome variables. Moreover, there was no control for the influence of neutral hypnosis,
supportive contact with a therapist, and placebo effects. Also, experimenter bias cannot be
ruled out as the therapist in the study was not blind to the hypothesis being tested. However,
participants’ report of increasing symptoms at the follow-up sessions suggests that their
symptom-reporting was at least grossly veridical. Moreover, the small sample size precluded
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the use of more sophisticated correlational or linear regression methods that could have
more effectively isolated the impact of the increased sense of safety on symptoms of
functional dyspepsia and IBS. Finally, the narrow age range, single-gender, and small
sample size all contribute to the limited generalizability of the current results.

Despite the current limitations, the study serves as a corridor to exploring future safety-
based hypnosis research. In this regard, a larger sample size of participants from varied
demographics examined in a randomized controlled trial comparing neutral hypnosis,
hypnotic interventions for safety and relaxation separately, and standard medical care
along with measures of HRV would help clarify the optimal treatment approach and
contribute to the understanding of mediating psychobiological mechanisms.
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Appendix

Elicitation

You can close your eyes whenever it feels safe and okay, and when you are ready, take three slow
breaths. Inhale and then focus on a long, slow exhale, feeling the belly rise and fall. Good. And now, as
you inhale, roll your eyes up and back, as if you are looking to your left ear and hold. Now, as you
exhale, let your eyes come down. That’s right, good.

Staircase

When you are ready, imagine a staircase in front of you. It can look any way you want it to. It can be
as grand as you like or as simple as you want it to be. It’s your staircase. So let it be whatever feels safe
and okay with you.

There are ten steps in this staircase. The top stair is step one; the bottom is step ten. With each step
down you take, you will feel safer, calmer, more and more peaceful.

One. You take your first step down with a long, slow exhale. Good. Any thoughts that you are having
are absolutely okay, just roll with them as they pass on by as if they were clouds. Good. Two. You take
your next step down, sinking into the moment, slowing everything down. Good. Three. You take your
next step down, sinking into a deeper sense of calm and safety. Everything begins to let go. Nice. Four.
You sink deeper and deeper into a sense of letting go, feeling safe, everything begins to slow down. Step
five. Perhaps you are pleased to know how much lighter you are beginning to feel as you begin to sink
deeper and deeper into a soft, calm, sense of safety. Good. Step six. You sink deeper and deeper into
a secure, warm, sense of safety. As you step down, step seven, you begin to feel safe, more and more
content. Good. Step eight. You may even be able to see or feel a warm, safe light emitting from your safe
place or space that awaits you at step ten. Perhaps it’s a certain color. Good, you may even feel the light
gently envelop you as you sink deeper and deeper into a sense of safety. Now, stepping down, step nine.
Good, deeper and deeper, feeling a sense of safety with each breath.

Step ten. Sinking deeper and deeper into a sense of calm safety.

Elaboration

Now, as your breath moves from the inhalation to the exhalation, notice the welcome sense of
release that occurs as the body releases stress, tension, and negative energy more and more with each
exhale. Just allowing yourself to experience that sense of release with each exhale more and more as
you settle into a depth of trance that is just right for you today.

Intervention

Safe-place imagery

Now, you'll find yourself settling into a safe and protected space or place. You'll have all the time
you need and be curious about just what comes to mind. And, as this special place becomes clear to
you, your attention will be drawn to some aspect of this space or place that makes you particularly
aware of just how safe it is to be there. And, the more time you spend there, the safer you’ll come to
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feel, safe in ways that are just right for you. Notice how this sense of safety grows stronger and clearer
to you. And, as you come to experience this sense of safety more fully, notice how the body draws it in
more and more with each inhalation, and how it fills the body more completely with each exhalation,
feeling safer and safer in ways that are just right for you. Yes, and notice how that sensation of safety
grows stronger and clearer as you observe it, and it fills the body more completely.

Gut-directed application of sensations of safety

Now, as this sense of safety continues to grow stronger and clearer with each breath and exhale,
you’ll find that it fills the tummy and belly more and more. Notice how it feels as these sensations of
safety fill all parts of the belly and tummy more and more. With each breath and exhale, safety fills the
belly and tummy more completely.

Now, although only a few moments of clock time will pass, it will seem much longer, certainly long
enough for these feelings of safety to grow stronger and clearer in your belly and tummy, becoming so
familiar that they will remain with you and continue to grow stronger as time passes. (Wait 90
seconds.)

Generalization imagery (Added here in Session 2 and repeated in Sessions 3 and 4.)

Now, you’ll find that the sense and feelings of safety that you are presently experiencing in your
belly and tummy will remain with you as you see yourself at home going about your daily activities.
Notice what that’s like for you as you experience these welcome feelings of safety and how they grow
stronger as you observe them and go about your activities. And, it’s good to know that these feelings
of safety that fill the belly and tummy will remain with you and continue to grow stronger as time
passes. Good. Just notice what it’s like to go about your activities with these feelings and sensations of
safety remaining with you. And, it’s good to know that now and in the future at the very first signs of
distress or discomfort, the experience of this sense of safety will come to mind, and the body will fill
with the feelings of safety just as it does now.

Future time-oriented imagery (Added here in Session 3 and repeated in Session 4.)

And as you continue to experience these feelings and sensations of safety in your belly and tummy,
you’ll find that you will be able to see yourself at some time in the future when all of these welcome
sensations and feelings of safety are naturally with you, notice what you find yourself doing, how it
feels to be in this safe and comfortable state as you go about your activities. And, it’s good to know
that you are moving closer and closer to feeling this way all the time.

Generalization, maintenance, reorienting, and realerting

Now, you'll find that you no longer need to focus on anything in particular to maintain these
feelings of safety and you’ll find that they grow even stronger in some way as you focus on being back
in the office and notice how securely what you are lying on holds and supports the body. When you
are ready, you will begin your journey back up the staircase. Ten is the bottom step, and one is the top
where you will return to your fully alert state at a pace that is right for you. And when it is time for
your eyes to open, you'll be fully alert, the mind refreshed and clear, all healthy, safe, and protected
feelings remaining with you.
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