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Abstract
Background: Cancers of the head and neck region are associated with high symptom burden and elevated levels of
psychological distress. Radiotherapy (RT) is a common treatment for patients with head and neck cancer (HNC) that is
associated with psychological distress related to the immobilizing nature of the treatment, frequency of treatment
delivery, and side effects.  Guided imagery is a relaxation technique that is bene�cial in reducing psychological distress
in patients with other cancer diagnoses but has not been studied in this patient population.  The purpose of this study
is to evaluate the feasibility and acceptability of a brief guided imagery intervention (Guided Imagery for Treatment;
GIFT) to reduce RT-related anxiety and depression in patients with HNC relative to treatment as usual (TAU).

Methods: Patients with HNC planning to receive RT will be recruited to participate in a randomized controlled trial
evaluating a brief, two-session guided imagery intervention (GIFT) relative to TAU alone.  Primary aims include
acceptability and feasibility evaluated through quantitative and qualitative methods.  Measures of anxiety and
depression, symptom burden, health-related quality of life, and anxiolytic medication use will be collected  at baseline,
during treatment, and at one-month follow-up.

Discussion: There are no published interventions of guided imagery for anxiety and depression in patients with HNC
despite its e�cacy in other populations of patients with cancer.  This proposed project evaluates the feasibility and
acceptability of an intervention that has the potential to reduce psychological distress in a vulnerable population.
 Additionally, we will preliminarily examine the impact of behavioral intervention on psychological distress and the use
of anxiolytic medication, a novel area of study.

 Trial registration: Clinicaltrials.gov NCT03662698;registered on 9/6/2018.
https://clinicaltrials.gov/ct2/show/NCT03662698?term=guided+imagery&cond=Head+and+Neck+Cancer&rank=1

Background
Patients with head and neck cancer (HNC) comprise a unique population due to their high risk for treatment failure and
death (1, 2), and heavy symptom burden (3). Most notably they are at risk for facial dis�gurement and functional
changes in ability to speak, breathe, eat and swallow (4-7). Furthermore, patients with HNC report high levels of
psychological distress and social isolation (8-12) compared to patients with other cancer diagnoses, with more than
half of patients reporting persistent psychological distress (13). Additionally, their risk for suicide is four times that of
the general population (14). Evidence shows that much of their distress is directly related to the treatments they
undergo, including radiotherapy (RT; (8)).

HNC is highly prevalent with approximately 650,000 cases diagnosed each year (15), and yet it is understudied in the
�eld of behavioral medicine (7). This is surprising given the high levels of psychological distress experienced by these
patients and the high prevalence of smoking and heavy alcohol use (16) which can complicate adjustment to
diagnosis and treatment (5). Additionally, both substance use and psychological distress are predictors of patient
survival (18), with lower survival rates for cancer patients who report symptoms of depression (71% versus 86%.) (19).

Radiotherapy (RT), a standard treatment for HNC, is associated with high levels of psychological distress(8, 20). RT
involves daily treatments often for weeks at a time. Psychological distress increases over the course of RT, peaking at
week �ve of treatment (8). Treatment begins with a computed tomography “CT” simulation to determine accurate
positioning while undergoing RT. During this simulation, the patient’s body is immobilized through the use of a face
mask that will be used for each treatment. This face mask is bolted to the treatment table to restrict the patient’s
movement for the duration of the therapy, which can cause treatment-related anxiety (21). Prior to initiating RT, rates of
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clinically-signi�cant anxiety range from 20% to 47% in patients with HNC, depending on assessment measure (19, 22,
23). Pretreatment depression tends to be lower than anxiety, but increases over the course of treatment and persists
post-RT (22) (24) (25). For patients with HNC undergoing RT speci�cally, levels of depression have been associated
with decreased overall survival (20). It is critical that these di�culties be addressed given the direct relationships found
between mental health and clinical outcomes in patients with HNC. 

Guided imagery is a relaxation technique involving the visualization of images and is considered an adjuvant cancer
therapy (26). A systematic review of guided imagery in patients with heterogeneous cancer diagnoses found positive
effects on depression, anxiety and quality of life compared to patients in a control group (26). It has been found to
enhance comfort and quality of life and reduce anxiety and fatigue in women undergoing RT for breast cancer (27).
Although it has been useful in reducing anxiety in other cancers and with other treatment modalities, there are no
studies to date speci�cally examining guided imagery for patients with HNC undergoing RT. 

The primary objective of this study is to evaluate the feasibility and acceptability of a manualized brief guided imagery
intervention, Guided Imagery for Treatment (GIFT) plus treatment as usual (TAU), to reduce RT-related anxiety and
depression in patients with HNC relative to TAU alone. This study will provide information about the appropriateness of
the intervention with this population and feasibility of implementation in a clinical setting. The secondary objective for
this study is to evaluate the impact of the GIFT intervention on symptoms of anxiety and depression in patients with
HNC comparted to TAU.

Methods
Setting

This study will be conducted at The University of Colorado Cancer Center, a NCCN-designated Comprehensive Cancer
Center in the Mountain West. Participants will be recruited from the department of Radiation Oncology. It was
registered with Clinicaltrials.gov NCT03662698. Ethical approval was obtained from the Colorado Multiple Institutional
Review Board (COMIRB).

Study design

This paper reports the protocol (COMIRB #18-1100 v. 7.22.20) for a longitudinal two-arm randomized control trial (RCT)
comparing the GIFT intervention for treatment of RT-related distress in patients with HNC undergoing RT to TAU. A 1:1
allocation ratio will be used for randomization. Participants may be randomized to the GIFT condition, which includes
both TAU and participation in the GIFT intervention, or TAU alone. The primary outcome of this pilot study is evaluation
of the feasibility and acceptability of the GIFT intervention. This will be accomplished through evaluation of participant
recruitment, completion of study measures and retention. Qualitative data will provide insight on the acceptability of
the study procedures and the intervention process. A secondary outcome is the preliminary e�cacy of the GIFT
intervention to impact self-reported anxiety, depression, health-related quality of life and symptom burden. Additionally,
the study will track anxiolytic medication use in patients with HNC as an exploratory outcome. See Table 1 for a
schematic outlining the complete timeline and list of activities for participants in this trial.

Participants

We will recruit patients at the University of Colorado Cancer Center who are initiating RT for a HNC diagnosis. This will
include patients with diagnoses that include the oral cavity, pharynx, larynx, paranasal sinuses and nasal cavity, and
salivary glands. Participants will be initially screened for eligibility via chart review. Eligible participants will be
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approached for consent following their initial visit with the Head and Neck Multi-Disciplinary Clinic. HNC Patients are
eligible to participate if they:

1.) Have a pathology con�rming HNC diagnosis;

2.) Are initiating RT at the University of Colorado Cancer Center;

3.) Have psychiatric stability as determined by chart review and clinician assessment. Patients with unmanaged
serious mental illness or cognitive impairment are ineligible. 

4.) Are able to speak, read and understand English.

A study research assistant will communicate eligibility to the patient’s treating radiation oncologist and will approach
eligible participants in person, assess interest in study participation, and obtain informed consent. Following the
informed consent process, the research staff member will utilize the randomization function of REDCap data
management program to randomize them to either the GIFT or TAU condition. This allocation sequence is locked to all
research staff, including the PI. In REDCap, once group assignment as occurred, the �eld becomes read only and
cannot be changed. Blinding will not be utilized in this study given the nature of the intervention and study design.

Outcome Measures

Feasibility. The primary aim of the study is the acceptability of the GIFT intervention and the feasibility of recruiting for
and delivering the intervention in the radiation oncology setting. Feasibility will be demonstrated by the number of
eligible participants referred from the radiation oncology clinic and enrolled in the study. Participant completion of
intervention sessions, study measures and procedures and study retention will provide additional feasibility data.

Acceptability. Acceptability will be evaluated by participant-reported use of the guided imagery skills taught in the GIFT
intervention assessed through timeline follow-back method (TLFB; (38)). Participants will be asked to complete a
weekly TLFB measure via a HIPPA secure REDCap link to ascertain a retrospective, calendar-based, daily estimate of
use of the guided imagery skills. Participants who do not return their TLFB data will be contacted by study staff who
will administer the recall via telephone. The TLFB is a reliable measure of patient-reported substance use (i.e.,
cigarettes, cannabis, and alcohol; (38)).

GIFT intervention participants will be invited to complete a qualitative interview that will further assess the acceptability
of the intervention. We expect that themes will emerge from the qualitative data that will indicate general acceptance
and usefulness of guided imagery. The interviews will be conducted by a study team member who will be appropriately
trained in qualitative methodology. Interviews will be conducted using a semi-structured interview protocol (37), which
will be given either in person or over the telephone. The interview will be recorded, transcribed, and analyzed. Interviews
will last approximately 30 minutes. Participants who participate in the qualitative interviews will receive at $25 gift card
in compensation for their time.

Secondary outcomes. The study will provide support for preliminary e�cacy of the GIFT intervention. It will provide
data on depression, anxiety, health-related quality of life, and symptom burden for patients with HNC undergoing RT. All
participants will complete assessments at baseline, following initiation of RT (week 1), approximately halfway through
RT (week 4), following the end of RT (week 7), and one month following completion of RT (week 12; see Table 2). These
self-report data will be collected via email link connected to a secure REDCap database (See Table 1 for study data
time points). These assessments can also be conducted in clinic via electronic tablet. Participants who do not
complete their surveys will be contacted by research staff who will administer the questionnaires over the telephone.
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Measures

Anxiety and depression. The Hospital Anxiety and Depression Scale (HADS; (30)) is a 14-item self-report measure of
anxiety and depression symptoms for use in a medically-ill patients, as it does not include the somatic symptoms of
anxiety and depression that confound the assessment of distress in medically ill patients, and has demonstrated high
reliability and validity in medically ill populations (31). The measure contains seven anxiety items and seven
depression items, corresponding to the two subscales. For each item, the participant is asked to identify how much a
given statement is applicable (Most of the time, A lot of the time, From time to time, Occasionally or Not at all). A cut
score of 8 identi�es cases of anxiety and depressive disorders for each subscale, resulting in sensitivity and speci�city
of approximately .80 (31).

Symptom burden. The Memorial Symptom Assessment Scale Short Form (MSAS-SF; (32)) is a multidimensional
symptom assessment instrument. It assesses both symptom presence and symptom distress. It assesses the
occurrence of 26 physical symptoms and four psychological symptoms on a scale from 0 (“no symptom”) to 4 (“very
much”). Distress is rated on a 5-point scale including not at all, a little bit, somewhat, quite a bit, and very much. The
scale yields a total symptom distress score (TMSAS), a global distress index (GDI), a physical symptom distress score
(PHYS), and a psychologic symptom distress score. (PSYCH) In a sample of patients with cancer, Cronbach alpha was
0.80 for the GDI, 0.82 for the PHYS, and 0.76 for the PSYCH, and 0.87 for the TMSAS. It also demonstrated good
criterion validity in patients with cancer.

Health-related quality of life. The Functional Assessment of Cancer Therapy - Head and Neck Version (FACT-HN) is a
27-item self-report instrument designed to assess quality of life for patients with head and neck cancer (33). Items
assess four domains: physical, social/family, emotional, and functional well-being as well as speci�c items assessing
head and neck symptoms. The scale uses a Likert-type scale (0 to 4) to produce subscale and total scores with higher
scores indicating higher quality of life. It is a reliable, valid measure of quality of life for patients with head and neck
cancer (33).

Exploratory outcomes. Participant use of anxiolytic medications is an exploratory outcome. It will be assessed through
both medical record review of prescriptions and patient reported use. All participants will record their use of any of the
following medications: alprazolam, bromazepam, chlordiazepoxide, clonazepam, clorazepate, diazepam, �urazepam,
and lorazepam. All participants will be given a weekly TLFB measure to track daily use of anxiolytics over the course of
the study.

 

Table 1. GIFT protocol schedule of assessments and procedures.
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  Screening

&
Enrollment

Prior to RT During Radiation Therapy (RT) Post-
RT

Baseline CT
Simulation
Visit

Week
1

Week
2

Week
3

Week
4

Week
5

Week
6

Week
7

Week
12

ENROLLMENT

Consent X                  

Eligibility1 X                  

Randomization2 X                  

INTERVENTION

CT Simulation   X                

In-Person or
virtual

GI Session

  X X              

ASSESSMENT

Demographics X                  

Patient self-
administered GI
use3

    X X X X X X X  

Anxiety

HADS-A

X   X   X       X X

Depression

HADS-D

X   X   X       X X

Symptoms

MSAS-SF

X       X       X X

Health-related
QOL FACT-HN

X       X       X X

Intervention use
TLFB-I3

  X X X X X X X X  

Anxiolytic use
TLFB-A

  X X X X X X X X  

QUALITATIVE INTERVIEW

Research
Assistant
Contact for
F/U4

                  X

Qualitative
Interview5

                  X
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Note. *Patients may complete the assessments for weeks 1, 3, 7 and 12, listed above any time during the speci�ed
week (7 days) of treatment, with Day 1 being de�ned as the �rst day of radiation treatment. TLFB measures may be
completed at any time.

1.Determined by chart review and con�rmation of eligibility between research study personnel and treating physician.

2.Upon completion of baseline measures.

3.Guided imagery (intervention) participants only.

4.Following completion of 12-week study measures, in person or on the phone: Treatment as usual participants will be
provided with an MP3 player containing the guided imagery audio �les either in person or by mail. Intervention
participants will be offered the opportunity to participate in a 30-minute qualitative interview assessing the
acceptability and feasibility of the intervention.

5.The qualitative interview may be conducted via phone or in person following completion of the Week 12 study
assessments.

Data Management

Study participant research data will be collected using REDCap, a HIPAA-compliant secure web application designed to
support data capture for research studies. The database is stored at the University of Colorado- Denver Development
and Informatics Service Center (DISC), which is a central location for data processing and management. Individual
participants and their research data will be identi�ed by a unique study identi�cation number. The study data entry and
study management systems used by clinical sites and by the study research staff will be secured and password
protected. Quality Control (QC) procedures will be implemented beginning with the data entry system and data QC
checks that will be run on the database will be generated. Any missing data or data anomalies will be communicated to
the site(s) for clari�cation/ resolution. At the end of the study, all study databases will be de-identi�ed and archived at
the University of Colorado.

Interventions

GIFT. The GIFT intervention consists of two in-person sessions guided by an interventionist with at least master’s level
clinical training (e.g. clinical psychologist, LCSW, psychology doctoral student) and ongoing access to guided imagery
exercises via mp3 player for self-administration. The intervention is guided by a study manual developed by the study
PI, and reviewed by study collaborators, that details the study rationale and session content. Each interventionist will
attend a training session conducted by the study PI that will provide an introduction to the study manual, a review of
each intervention component, and an opportunity to participate in role-play exercises to ensure �delity in delivering the
therapy. Table 2 provides a summary of the content of the GIFT sessions.

Session one is held during the week of the participant’s CT simulation, usually following an orientation to RT from the
clinic nurse coordinator. After explaining the rationale for treatment, the study interventionist continues to build rapport
with the participant by exploring the participant’s cancer story. Using an initially unstructured approach allows the
participant to highlight aspects of the cancer experience that are most relevant to him or her. The manual provides
prompts about the impact of cancer on functioning that can be employed as needed.

Session one also includes an interactive exercise based on the biobehavioral framework of cancer stress that
encourages the participant to identify his or her physical, cognitive, emotional and behavioral manifestations of stress.
Finally, the therapist provides the rationale for guided imagery as a strategy to cope with stress by focusing and
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directing attention and imagination. The guided imagery intervention will include interventionist-directed audio delivery
of one of three guided imagery vignettes. The vignettes are sourced, with permission (34) from the University of
Michigan Comprehensive Cancer Center’s Guided Imagery Library. The vignettes included in the study will be: Taking a
Walk, Healthy Cell Alliance for Treatment, and Daily Intention (35). Each vignette is approximately 12 minutes. The
intervention, based on established psychotherapy principles, can later be self-administered. Participants are provided
with an MP3 player pre-loaded with audio �les of each vignette. Following administration, the participant is encouraged
to re�ect on the impact of the guided imagery exercise on perceived stress. The end of the session focuses on planning
for self-administration of the guided imagery vignette. Practice logs are provided to track self-administration.

Session two occurs during the �rst week of scheduled RT. The purpose of this session is to review and reinforce use of
the intervention and to identify barriers to self-administration. This session draws from a problem-solving therapy (36)
framework as patients are encouraged to plan for continued intervention use over the course of their RT.

Table 2. Content of the GIFT interventions

Session Session Goals Homework

1 – Conducted the week
of CT simulation

· Introduce intervention &
con�dentiality

· Build rapport through
sharing cancer story

· Identify impact of stress
on the body

· Introduce guided
imagery practice

· Orient to mp3 player use

· Self-administration of guided imagery vignette

· Begin tracking intervention use and benzodiazepine use

2 – Conducted during
the �rst week of RT

· Review guided imagery
use

· Select new vignette if
necessary

· Address barriers to use

· Plan for use of guided
imagery

· Termination

· Continue self-administration of guided imagery vignette

· Continue tracking intervention use and benzodiazepine
use in the Guided Imagery Practice Log

Treatment as usual (TAU). All study participants will receive TAU which includes an orientation to RT from the clinic
nurse coordinator. This will include a tour of the treatment room, as well as educational materials about RT including
the process of RT and CT simulation, treatment side effects, pain management, and swallowing exercises. All study
participants will be provided with an MP3 player pre-loaded with guided imagery audio �les that they will be allowed to
keep as part of study participation. Participants in the TAU group will receive it at the end of study participation.

GIFT Intervention �delity checks. All therapists are provided with a list of study tasks to be completed in session. We
will also record study sessions and randomly select 10% of recorded sessions to review for �delity using checklists.

Intervention Adherence. Several strategies will be used to improve intervention and survey adherence. For participants
enrolled in the intervention group, research staff will make every effort to schedule GIFT sessions at the convenience of
the patient, while also adhering to the protocol time constraints. GIFT sessions will be conducted on site in the
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Radiology Oncology clinic, in order to provide a convenient and integrated care experience for participants. When
sessions have been scheduled, the interventionist will place reminder calls to the subject the day before their scheduled
session to minimize missed sessions. Research staff will also be available by telephone and email to intervention
subjects on the day of sessions to provide direct assistance with any immediate barriers to attending sessions (e.g.,
parking di�culties, navigating to the group session location). Attendance of sessions will be monitored, recorded, and
entered into an electronic database for tracking. Additionally, subject’s weekly use of the GIFT intervention outside of
the session will tracked in by TLFB.

Anticipated Risks. There are minimal risks to intervention participants. However, participants may experience distress
as they are asked to re�ect on aspects of their cancer experience during the GIFT intervention and the on the surveys,
which may cause distress. If this distress is acute, psychosocial support will be available. Should study PI believe at
any point in the study that participation is detrimental to the participant’s health, the subject’s participation will be
terminated and the subject will be referred to other relevant treatment resources as appropriate (i.e., mental health
resources). Participants also have the right to voluntarily withdraw from the study at any time; if this occurs, research
staff will verify their decision and obtain details on their reason(s) for withdrawal. 

There are no plans for ancillary or post-trial care, as this trial is testing a psychological intervention that confers very
low risks of either short- or long-term harm. In the unlikely event that subjects are injured as a result of procedures
associated with this study, they are advised to seek appropriate medical care immediately and to inform the Principle
Investigator as soon as possible. Participants are provided a detailed explanation of this policy during the informed
consent process.

Concomitant Care. All prescription medications related to the study aims taken during study participation will be
recorded in the study database. For this protocol, relevant prescription medications include anxiolytic medication (i.e.,
alprazolam, bromazepam, chlordiazepoxide, clonazepam, clorazepate, diazepam, �urazepam, and lorazepam). These
medications will be identi�ed through chart review or self-report. Given the potential for distress and need for support in
this population, it would be unethical to limit participants use of additional resources to manage their distress;
therefore, participants in both randomization group are free to utilize any other resources, such as additional
psychotherapy support or stress management interventions.

Study & Data Safety Monitoring

The principal investigator will be responsible for the conduct of this study, overseeing participant safety, executing the
data and safety monitoring (DSM) plan, and complying with all reporting requirements to local and federal authorities.
This oversight will be accomplished through additional oversight from the Data and Safety Monitoring Committee
(DSMC) at the University of Colorado Cancer Center (CU Cancer Center). Per the CU Cancer Center Institutional DSM
Plan, UAPs and reportable AEs are reported to the DSMC, COMIRB and the sponsor per study protocol. All UAPs and
reportable AEs are to be reported to the DSMC within 5 business days of the sponsor investigator receiving noti�cation
of the occurrence. Study audits conducted by the DSMC will consist of a review of the regulatory documents, consent
forms, and source data veri�cation. Documentation of the audit conducted by the DSMC will then need to be submitted
to the IRB of record at the time of the IRB’s continuing review of this trial.

The nature of this trial is low-risk and we do not anticipate any non-serious adverse events; however, in the event that
one occurs the sponsor-investigator must record non-serious adverse events and report to DSMC and COMIRB
according to timetable for reporting speci�ed in the Data Safety Monitoring Plan and per COMIRB reporting
requirements. Reporting will be done by the Oncology Clinical Research Support Team (OCRST) and principle
investigator.
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This study will follow COMIRB’s guidance for unanticipated problems reporting and the DSMC’s requirements. Adverse
events, noncompliance and protocol violations will be recorded and reported as required either promptly (within 5 days
of Sponsor-Investigator’s knowledge) or at the time of the study’s continuing review. It is the responsibility of the PI to
report incidents or events that meet the criteria for unanticipated problem reporting to COMIRB using their standard
unanticipated problem form. In the event of any major modi�cations to the study protocol, the changes will be
immediately communicated to all relevant parties, including study participants, COMIRB, DSMC, OCRST, the study
sponsor, and all research staff and co-investigators.

Sample size

We expect that we will be able to enroll 72 people with measured anxiety who will be randomized into either TAU only (n
= 36) or the GIFT intervention group (n = 36). This number was calculated based on planed analyses for the secondary
outcome related to changes in anxiety and depression as measured by the HADS. It is also su�cient for evaluating the
primary feasibility and acceptability aims of the project. We use the values for means and standard deviations from a
study of the HADS in patients with HNC receiving RT (20). Signi�cance levels (alpha) are set at 0.05 for a two-sided
independent-samples equal-variance t-test. For the HADS-A, the mean score in controls at the end of RT was 6.9
(SD=5.0). With group sample sizes of 36, we will have 80% power to reject the null hypothesis of equal means when the
HADS-A score in the guided imagery group is ≤ 3.6 (a ≥48% difference between the scores for each group at the end of
RT). For the HADS-D, the mean score in controls at the end of RT was 11.2 (SD=5.5). Group sample sizes of 36 and 36
achieve 80% power to reject the null hypothesis of equal means when HADS-D score in the guided imagery group is ≤
7.5 (a ≥33% difference between the scores at the end of RT).

Planned data analysis

The primary study aim is to examine the feasibility and acceptability of the GIFT intervention. Therefore, the statistical
analyses used to evaluate this aim will primarily be descriptive and based on qualitative analyses of semi-structured
interview data. However, secondary and exploratory analyses will focus on parameters that will also be important for
conducting a future trial.

The recruitment, enrollment, and retention processes will determine feasibility. This includes the number of patients
eligible and approached for participation, number enrolled in the study and number who completed study procedures,
including intervention sessions and study measures. Planned statistical analyses include frequencies, rations of
patients who enroll versus no not enroll in the study, and percentages of participants who complete study measures.
This will include analysis of level of missing data. Prevalence of missing data will inform appropriate methods to
account for missingness.

Acceptability will be evaluated through the qualitative interviews. These interviews will assess the acceptability,
feasibility and usefulness of the GIFT intervention. Analysis will begin with the transcription of each semi-structured
interview into the coding software program. Qualitative analyses will be conducted using Atlas.ti software, which will
store, code, and categorize data transcripts. Data will be analyzed with a constant comparative approach (37) -an
inductive approach to data analysis through which each piece of data (e.g., statements, emerging themes, etc.) is
compared to other pieces of data and evaluated for similarities and/or differences. In qualitative research, it is
generally accepted that data collection continues until "saturation" had been met. Saturation occurs once a researcher
has collected enough case data such that data provided by additional cases does not provide new information or
themes. It has been suggested, from studies that utilize individualized interviews to develop and understand nuances
of theory, that between 12-30 participants are typically needed to reach saturation (38). Acceptability analyses will also



Page 11/15

include percentage of participants who were in the GIFT intervention group who reported self-administration of the
guided imagery vignettes outside of session as assessed by TLFB.

We will conduct independent samples t-tests to test the secondary aims to support preliminary e�cacy of the GIFT
intervention to reduce anxiety and depression. Data will be analyzed using repeated measures analyses or mixed
models to study changes over time in HADS scores within treatment groups and to test for interactions between time
and treatment groups. Similar methods will be used to evaluate health-related quality of life and symptom burden. The
datasets used and/or analyzed during the current study will be available from the corresponding author upon
reasonable request. Findings from this study will be written for publication and submitted to health
psychology/psychosocial oncology journals and conferences. They will also be shared on relevant Colorado behavioral
oncology research online platforms including our new Connecting Colorado- Behavioral Oncology website.

Discussion
This is a novel clinical intervention study with the potential for wide-ranging clinical impact. HNC has been labeled the
“most psychologically traumatic cancer to experience.” ((7) p 2). Depression and anxiety are highly prevalent in this
population and can be exacerbated by cancer-directed treatment. In fact, symptoms of depression affect
immunocompetence, treatment adherence, and other aspects of health-related quality of life that persist after the
treatment completion (7). Patients with anxiety report a greater impact of their disease including intrusive thoughts and
avoidance behaviors (20). Yet, there is a paucity of well-designed randomized controlled trials targeting psychological
distress that have been evaluated for feasibility and acceptability in patients with HNC receiving RT in an outpatient
setting. However, there is evidence that patients with HNC do respond well to brief interventions targeting psychological
distress and thus establishing effective interventions is critically important (39, 40). This project aims to meet this
patient need.

The GIFT intervention relies on empirically supported principles and practices, offering promise to reduce distress in a
psychologically vulnerable medical population. Patients with HNC are underserved with regard to behavioral medicine
interventions. There are no published interventions of GI in patients with HNC despite its e�cacy (36) in other
populations of patients with cancer. In addition to being easily integrated into patients’ treatment schedules, the GIFT
intervention was designed to be brief, allowing for the quick acquisition of skills. These sessions also aim to increase
participant awareness of the biopsychosocial manifestations of stress. The participant is provided with the tools and
support to self-administer the skills learned in the intervention session as needed over the course of his or her
treatment. This maximizes time with mental health professionals, a scarce resource in many treatment settings. By
promoting self-management of psychological distress, participants will feel more equipped to handle a physically,
mentally and emotionally demanding treatment.

The innovation in this project is two-fold. Primarily, the project evaluates the feasibility and acceptability of a guided
imagery intervention that has the potential to reduce psychological distress in a vulnerable population. The intervention
was designed to be brief and evaluate feasibility of intervention integration into a radiation oncology clinic,
demonstrating the translational nature of the project. The secondary aim will provide preliminary data needed to inform
the design of larger e�cacy trials. The exploratory aim of monitoring anxiolytic medication use in this population is a
novel area of study. These medications are often used to address treatment-related anxiety symptoms in patients with
cancer (28), but can produce side-effects including physical and psychological dependence (29). Our exploratory
analyses will allow us to understand more about the possible role of our behavioral intervention impacting the need for
anxiolytic use in this population.
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The successful implementation of this interdisciplinary research holds the potential to lower psychological distress and
improved health-related quality of life. This is particularly signi�cant in a population of patients who are highly
vulnerable to anxiety and depression as they undergo onerous treatment and cope with heavy symptom burden. These
psychological symptoms can in�uence treatment adherence and survival; thus, behavioral intervention is paramount.
Guided imagery holds the potential to signi�cantly improve distressing psychological symptoms in vulnerable patients
facing intensive treatment and heavy symptom burden. This intervention will directly address psychological distress to
establish preliminary e�cacy that will lay the groundwork for larger e�cacy trials.
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