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Research Article

Introduction

Treatment for the 66 000 people diagnosed with HNC each 
year in the United States is complex and often includes 
daily radiotherapy (RT) for 6 to 7 weeks, sometimes in com-
bination with chemotherapy and/or surgery.1,2 Patients 
experience significant side effects that impede core aspects 
of daily life and report higher care needs relative to other 
cancer patients, presenting challenging care tasks for infor-
mal caregivers.3-5 Caring for a patient with HNC may include 
special food preparation (eg, pureeing food) and feeding 

tube management, as well as more traditional informal care-
giving tasks such as providing emotional support, adminis-
tering medications, managing medical appointments and 
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Abstract
Background: Head and neck cancer (HNC) patients undergoing radiation therapy (RT) experience significant side effects, 
presenting challenging care tasks for their informal (unpaid) caregivers. HNC caregivers report low caregiving self-efficacy, 
high distress, and interest in supportive care interventions. Objective: This randomized pilot trial assessed the feasibility 
and acceptability of a 6 to 7 week supported self-management intervention (Prepare to Care) offering psychoeducation and 
stress management skills building for caregivers of patients receiving RT for HNC. Methods: Caregivers were randomized 
to Prepare to Care or standard of care. Primary feasibility measures included participation and retention percentages. 
Assessments were completed before the intervention, at intervention completion, and 6-weeks later after intervention 
completion. Results: Caregivers (N = 38) were predominantly female (88.6%), an average age of 56 years old, and a spouse/
partner to the patient (71.4%). Participation percent was 42.2%; retention at intervention conclusion was 80% and 77% at the 
6-week follow-up. Quantitative and qualitative results support acceptability, with 64% to 88% reporting each intervention 
module was helpful (quite a bit or very). Intervention caregivers reported a significantly greater improvement in self-efficacy 
for progressive muscle relaxation (PMR). Conclusions: Prepare to Care and the randomized pilot trial methods are feasible 
and acceptable for HNC caregivers of patients receiving RT. A significant treatment effect was observed for self-efficacy for 
PMR, and findings were in the expected direction regarding improved caregiving self-efficacy. Further research is necessary 
to determine the efficacy of this intervention with a focus on increased engagement strategies and longer-term outcomes.
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insurance claims, communicating with health care provid-
ers, and providing hands-on medical care with little to no 
training.3,6-8 Cancer caregivers, including HNC caregivers, 
commonly report low self-efficacy for specific caregiving 
tasks.6 Low self-efficacy (ie, one’s confidence in capacity to 
engage in a particular behavior) among cancer caregivers 
has been shown to be associated with worse caregiver dis-
tress, strain, coping, quality of life, adaptation, caregiver 
functioning, and physical health, as well as patient physical 
and emotional symptom burden.9-11

HNC caregivers also report high rates of and clinically 
significant emotional distress, caregiver burden, fear of 
patient cancer recurrence, and poorer physical and mental 
health compared to patients and the general population.12-16 
One study demonstrated that during and shortly following 
the patient’s course of RT, HNC caregivers reported 
increased schedule burden, decreased self-esteem, poorer 
self-reported health, and dysregulation of the psychoneuro-
endocrine system.17 Similarly, another study showed that 
HNC caregivers experienced a steady increase in distress, 
peaking 5 weeks into the patient’s radiotherapy treatment.18 
Collectively, these findings suggest a critical need to sup-
port HNC caregivers during patient radiotherapy, a time of 
substantial patient care needs.19-21

HNC caregivers have a need for, and are interested in, 
supportive care interventions.4,22-26 The few existing inter-
ventions for HNC caregivers have demonstrated promise, 
but have focused solely on optimizing delivery of patient 
care or have intervened on both members of the patient-
caregiver dyad.27-30 The majority were time and resource-
intensive, requiring several in-person or lengthy telephone 
sessions. Resource-intensive interventions requiring signif-
icant provider or support staff engagement can be costly to 
deliver and result in limited translation to clinical practice.31 
In supported self-management interventions, the recipient 
uses self-directed educational materials to learn information 
and strategies to manage emotions and promote healthy 
behaviors with the support of a health care provider.32,33 
Such interventions are often used for individuals affected 
by chronic diseases, such as cancer.34 Supported self-
management interventions can be low cost, reduce health 
care utilization, and have greater dissemination poten-
tial.32,35 Further, supported self-management interventions 
can be used according to the participant’s preferences for 
place and time and lessen logistical barriers to in-person 
delivered interventions. As such, they may be especially 
attractive to HNC caregivers navigating the hectic radio-
therapy treatment period. Supported self-management 
interventions have shown improvements in fatigue, depres-
sion, anxiety, and overall quality of life; however, to date, 
these interventions have largely been applied in cancer 
patients, particularly among cancer populations not includ-
ing HNC (eg, breast, lung, prostate), and have been under-
utilized in the cancer caregiving field.32-34

In this study, we conducted a randomized pilot trial to 
evaluate Prepare to Care, a supported self-management 
intervention that teaches psycho-education and stress-
management skills for caregivers of patients receiving radi-
ation therapy. Our primary aim was to assess the feasibility 
and acceptability of the intervention and the randomized 
pilot trial methods. We also assessed potential improve-
ments in self-efficacy for caregiving and other caregiver 
outcomes including distress (anxiety and depression), 
quality of life, and self-efficacy for abbreviated progressive 
muscle relaxation.

Methods

Study Design and Overview

We assessed the feasibility and acceptability of a 6 to 
7-week self-management intervention and the randomized 
pilot trial methods for caregivers of HNC patients under-
going radiation therapy using a parallel group design. 
Caregivers were randomized 1:1 to the intervention or 
standard of care control group using a computer-generated 
randomization scheme with mixed block sizes developed 
by the biostatistician. Caregivers completed assessments 
before the intervention (T1), at intervention completion 
(T2), and 6-week after intervention completion (T3). 
Intervention caregivers completed a semi-structured qual-
itative interview at T2. Sociodemographics and caregiving 
characteristics were collected at recruitment. We also col-
lected clinical characteristics for the patient at study 
recruitment from the electronic health record. This study 
was approved by the local Institutional Review Board 
(IRB00038084) and registered with clinicaltrials.gov 
(NCT03032250) and adheres to CONSORT recommenda-
tions for reporting a pilot feasibility trial.36

Participants

We approached patient-caregiver dyads at 2 outpatient radia-
tion clinics at the Comprehensive Cancer Center of Wake 
Forest Baptist Medical Center. If a primary, informal 
(unpaid) caregiver was not present, with permission of the 
patient we contacted the caregiver by telephone to gage 
interest in the study. Though Prepare to Care is a caregiver-
directed intervention, at study initiation, both members of 
the dyad provided written informed consent. In order to 
increase accrual, we later revised the eligibility criteria so 
that patient consent was not required for caregiver participa-
tion. Patient eligibility included: (1) new or recurrent AJCC 
stage I to IV squamous cell carcinoma of the upper aerodi-
gestive tract (including lip/oral cavity, nasopharynx, sali-
vary gland, oropharynx, hypopharynx, paranasal sinus, and 
larynx cancers), (2) planned external beam radiotherapy 
(± chemotherapy) for 6 to 7 weeks (with curative intent), 
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(3) ≥18 years of age, and (4) having an informal (unpaid) 
caregiver during RT who is also willing to participate in the 
study. Patients were excluded if they could not read/com-
municate in English. Caregivers were eligible if they were: 
(1) providing the majority of the informal (unpaid) care for 
an adult meeting the above criteria, and (2) ≥18 years of 
age. Caregivers were excluded if they (1) had a current can-
cer diagnosis or (2) could not read/communicate in English. 
Caregivers received $20 gift cards at the completion of T1, 
T2, and T3 assessments ($60 in gift cards total).

Intervention Development and Theoretical 
Underpinnings

Intervention content, timing, and delivery format were 
developed prior to the current study using a 3-step process 
including: (1) assessing preferences for wellness pro-
grams, including delivery and timing preferences, among 
a different sample of HNC caregivers12; (2) obtaining 
input regarding intervention content and delivery from an 
advisory panel including HNC caregivers and clinicians; 
and (3) reviewing empirical literature to identify HNC 
challenges, especially during the radiotherapy period. The 
Prepare to Care intervention is guided by the self-efficacy 
construct from Social Cognitive Theory.11 Self-efficacy 
refers to one’s confidence in his or her capacity to engage 
in a particular behavior11 and is a central component for 
self-management interventions.33 Prepare to Care’s self-
directed educational modules aim to improve caregiving 
self-efficacy by promoting the development of skills to 
manage caregiver emotions and coping, improve commu-
nication with the patient and health care providers, pro-
mote healthy behaviors, and support patient care.

Intervention Content and Procedures

The multi-component intervention, Prepare to Care, includes: 
(1) a brief introduction video on a DVD and study website; 

(2) 8 modules (Table 1) available as a hard copy workbook 
and on the study website; and (3) CD with audio instruc-
tions to facilitate Progressive Muscle Relaxation (PMR) 
Training (to accompany a module on PMR). PMR training 
teaches caregivers to identify muscle tension signals and to 
use the signals as cues to trigger a relaxation response.37 
Prepare to Care is a 6 to 7 week intervention aligned with a 
patient’s RT (ie, intervention began at the start of radio-
therapy and was completed at the end of radiotherapy), in 
recognition that the severity of multiple RT-related acute 
toxicities and associated care burdens increase during the 
treatment regimen.21 To maximize intervention engage-
ment, modules were designed to be succinct, and study 
iPads linking directly to the website were available for 
use at the radiotherapy clinic. Each module includes an 
introduction and rationale for the topic, strategies to over-
come relevant challenges, and an activity to facilitate skills 
building. Caregiver vignettes are interspersed throughout 
the modules.

After recruitment and randomization, caregivers in the 
intervention group met with the study interventionist at the 
radiation clinic or by telephone to review the intervention. 
All participants were provided access to the online website 
and hard-copy materials (provided in person or by mail). 
Interventionist involvement was minimal; sessions were 
brief (approximately 10 minutes) and supported caregivers’ 
independent engagement with the materials by checking in 
on caregivers’ module completion and answering potential 
questions. Each week, caregivers completed a brief assess-
ment to help guide them to relevant modules, though care-
givers were encouraged to complete the modules they felt 
would be most helpful. The assessment included a 24-item 
checklist with items that corresponded to topics covered in 
the 8 modules. Modules with the most items selected were 
recommended. Participants had the option to complete this 
with the interventionist or on their own. This preference-
based approach empowers caregivers to build skills to 
address their evolving challenges. Caregivers were asked to 

Table 1.  Description of Prepare to Care Intervention Modules.

Module Description

Cancer education Information about HNC, radiotherapy (± chemotherapy), side effects, and managing patient side effects
Using your resources Information linking caregivers to supportive resources available within (a) the Comprehensive Cancer 

Center of Wake Forest University, (b) the local community, and (c) the internet
Managing time Managing a busy schedule, including recognizing competing outside demands and prioritizing
Seeking/accepting 

support
Importance of social support, learning to identify supporters, and ask for help when needed

Communicating with 
others

Strategies to optimize communication with provider, patient, and other friends/family members

Healthy behaviors Importance of healthy behaviors (diet, physical activity, sleep) as a cancer caregiver
Positive coping Learning to identify and re-frame negative thoughts46

Muscle relaxation Importance of engaging in relaxation; also includes a CD with audio instructions for Progressive Muscle 
Relaxation (PMR)
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complete at least 1 module per week and re-visit modules 
as needed and did not need to complete all modules as 
part of their participation. Caregivers were encouraged to 
utilize intervention materials at a time that best fit their 
schedule. Modules included time logs to track use. The 
interventionist also sent weekly text or email reminders to 
complete modules, based on participants’ communication 
preferences.

Control Group

Caregivers participating in the control group received stan-
dard care, which may have included referral to cancer cen-
ter support services, though this was not a systematic 
process. At the conclusion of the study, caregivers partici-
pating in the control group were provided with Prepare to 
Care written materials.

Feasibility and Acceptability

Our primary feasibility measures were participation and 
retention proportions. Prepare to Care acceptability was 
assessed with a quantitative survey developed for the study 
and a semi-structured qualitative interview at T2. The quan-
titative survey asked caregivers to rate how helpful each 
component of the intervention was from 0 (“Not at all help-
ful”) to 4 (“Very much helpful”). Qualitative interviews 
(lasting approximately 30 minutes to 1 hour) explored fac-
tors influencing overall acceptability. Specifically, caregiv-
ers were asked about their overall experience with the 
intervention and what they liked or wished was different 
about each of the intervention components or features. 
Interviews were recorded and transcribed verbatim.

Measures

Measures were completed online using REDCap, by tele-
phone, or with paper versions completed in person at the 
clinic or at home and returned by mail. The Caregiver 
Inventory (CI)38 is a 21-item instrument that assesses care-
giving self-efficacy including self-efficacy for managing 
medical information, caring for the patient, caring for one-
self, and managing difficult interactions/emotions. The CI 
uses a 9-point Likert scale (“not at all confident” to “totally 
confident”). Total scores range from 21 to 189, with higher 
scores indicating greater caregiving self-efficacy. The CI 
has demonstrated adequate validity and reliability and has 
been previously used with HNC caregivers.38,39 Depressive 
symptoms were assessed with the Center for Epidemiological 
Studies Depression Scale (CES-D),40 a 20-item instrument 
assessing frequency of symptoms associated with depres-
sion (ie, restless sleep, poor appetite, and feeling lonely). 
Scores range from 0 to 60, with higher scores indicating 
more depressive symptoms. The CES-D has been widely 
used in caregiver populations.12,41,42 Anxiety was assessed 

with the PROMIS Emotional Distress Anxiety Short 
Form- 8a,43 a brief 8-item assessment of anxiety. T-scores 
range from 37.1 to 83.1, with higher scores reflecting 
greater anxiety. We assessed quality of life using the total 
score of the Caregiver Quality of Life Index-Cancer (CqoL-
Canc). The CqoL-Canc is a 35-item instrument that assesses 
burden, disruptiveness, positive adaptation, and financial 
concerns and provides a total quality of life score. The 
CqoL-Canc uses a 5-point Likert scale (“not at all” to “very 
much”), with scores ranging from 0 to 100 and higher scores 
indicating better quality of life. The instrument has demon-
strated reliability and validity and is strongly recommended 
as quality of life assessment for cancer caregivers.44,45 Self-
efficacy for engaging in progressive muscle relaxation 
(PMR) was assessed with 3-items developed for the pur-
pose of this study (Cronbach’s alpha .89). The instrument 
uses a 9-point Likert scale (“not at all confident” to “totally 
confident”), with scores ranging from 3 to 27. Higher scores 
reflect greater self-efficacy for PMR. These items assess 
self-efficacy for: (1) distinguishing between tense and 
relaxed muscles, (2) relaxing each muscle one by one, and 
(3) relaxing quickly when in stressful situations.

Data Analysis

The sample size was based upon the primary outcome of 
feasibility. For the targeted sample size of 40, two-sided 
95% confidence interval around the expected recruitment 
(70%) and retention (80%) percentages were within ±12%, 
yielding 95% confidence that the true recruitment percent-
age would exceed 59% and the true retention percentage 
would exceed 67%, both of which would indicate a feasible 
study. Descriptive statistics (means and standard deviations 
for continuous variable and frequencies/percentages for cat-
egorical variables) were used to summarize sociodemo-
graphic characteristics and caregiving characteristics at T1. 
Participation and retention proportions and their associated 
95% confidence intervals (CI) were estimated. Participation 
proportion was estimated as proportion of all eligible 
screened caregivers who agreed to participate; retention 
proportions were estimated as proportion of all enrolled 
participants completing T1 surveys who completed all sub-
sequent (T2 and T3) surveys.

Acceptability of the intervention was summarized 
quantitatively and qualitatively by caregivers in the inter-
vention arm following the conclusion of the intervention. 
Percentages of caregivers reporting that an intervention 
component was quite a bit or very much helpful were cal-
culated to demonstrate acceptability of each intervention 
component. Qualitative interviews were coded by 2 raters 
using a thematic analysis procedure.46,47 Specifically, cod-
ers read and re-read interview transcripts and identified 
themes related to acceptability and suggestions for 
improvement. Discrepancies were resolved with team dis-
cussion to achieve consensus.
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Finally, though our study was not powered to detect 
intervention effects, as a secondary goal we examined dif-
ferences in key outcomes. In an intent-to-treat analysis, we 
used mixed models with a random subject effect and fixed 
effects of time (T1, T2, T3, treated as 3 categories), inter-
vention (yes/no), and included the first-order interaction 
between intervention assignment and time. We used linear 
contrasts to estimate average within-person changes by 
time by intervention group. A 2-sided alpha level of .05 was 
used to indicate statistical significance. Outcomes exam-
ined included self-efficacy for caregiving (CI total score as 
well as the 4 subscales), self-efficacy for progressive mus-
cle relaxation, depression, anxiety, and overall CqoL-Canc 
total index score). All analyses were conducted in SAS 
(version 9.4, Cary, NC).

Results

Feasibility

Caregivers were approached for recruitment between May 
2017 and December 2019, with brief disruptions due to 
staffing issues. Of the 90 eligible caregivers, 38 (42.2%, 
95% CI 32.0%-52.4%) agreed to participate and were ran-
domized to the Prepare to Care intervention (n = 19) or con-
trol group (n = 19). See Table 2 for sociodemographic and 
caregiving characteristics. Of the 38 caregivers random-
ized, 35 completed T1 assessments (92%; 95% CI 79%-
98%; n = 17 intervention; n = 18 control). The 3 caregivers 
who did not return T1 surveys or initiate intervention activ-
ity are not included in our primary analyses. Of the 35 care-
givers who completed T1 (38.9% of the 90 eligible; 95% CI 
28.8%-49.0%, n = 17 intervention; n = 18 control), 28 (80%; 
95% CI 63.1%-91.6%) were retained at T2 (12 [70.6%; 
95% CI 44%-89.7%] intervention; 16 [88.9%; 95% CI 
65.3%-98.6%] control). Twenty-seven caregivers (77.1%; 
95% CI 63.2%-91.1%) were retained at T3 (12 [70.6%; 
95% CI 44%-89.7%] intervention; 15 [83.3%; 95% CI 
58.6%-96.4%] control) (See Figure 1). Data collection was 
completed February 2020, at which point the trial was con-
sidered complete.

Acceptability

Eleven of the intervention caregivers (65%) provided quan-
titative ratings of helpfulness of each intervention compo-
nent. Given the preference-based nature of the intervention, 
caregivers only rated helpfulness for modules used. The 
majority of caregivers rated each of the used modules as 
quite a bit/ very much helpful, ranging from 64.0% of care-
givers (eg, Managing Time Module) to 88.0% of caregivers 
(Utilizing Resources Module). All modules were completed 
by all participants who completed the survey, with the 
exception of the Utilizing Resources Module (completed by 
80% of participants) and the Seeking and Accepting Support 

Module (completed by 91% of participants). See Table 3 for 
acceptability ratings for modules and other intervention 
components and features.

Qualitative findings (n = 12 intervention caregivers, 
71%) provided additional support for caregivers’ accep-
tance of the Prepare to Care Intervention. All caregivers 
reported a positive experience using the Prepare to Care 
Intervention, citing several ways that the intervention was 
helpful. Caregivers noted that the intervention normalized 
what they were feeling, prompted them to ask for help, and 
linked them to additional helpful resources (See Table 4). 
Caregivers reported the modules increased their under-
standing of module content and what to expect, which bet-
ter equipped the caregiver to care for the patient. Similarly, 
it was noted that the intervention allowed caregivers to 
focus their energy on their role as a caregiver. Importantly, 
caregivers also indicated that they developed new skills as a 
result of Prepare to Care such as relaxing and coping, learn-
ing to ask for help, and communicating with their loved one 
and others. One caregiver expressed that the intervention 
was a catalyst for a newfound desire to help others in simi-
lar situations.

Caregivers also made suggestions for improving the 
intervention. Though 2 caregivers noted that they would 
have liked more information, 1 caregiver reported that it 
was too much information and another caregiver thought 
the activities were too time consuming. While several care-
givers commented on ease of intervention participation, 1 
caregiver indicated that they were unable to utilize the 
information learned at the time, though they were still plan-
ning to do so now that their situation was calmer. Some 
caregivers also commented on how challenging it was to 
remember to participate and suggested sending additional 
text reminders or sending the text reminders at a different 
time of the day. The website was not an appealing option to 
caregivers, in part because it was duplicative of the hard-
copy workbooks; suggestions included developing a web-
site accessible on a cell phone, such as a web-app, and 
including an option to complete activities on a more interac-
tive website.

Preliminary Examination of Intervention Effects

Caregivers participating in the intervention demonstrated a 
larger improvement in self-efficacy for caregiving (total 
score and subscales) compared to caregivers in the control 
group, though this difference was not significant (See 
Table 5). Among the instrument subscales, the intervention 
group showed the largest improvements in self-efficacy for 
caring for oneself and managing difficult interactions/emo-
tions over time. We observed a significant improvement in 
self-efficacy for progressive muscle relaxation over time in 
intervention caregivers compared to control group caregiv-
ers. Significant intervention effects were not observed for 
distress or quality of life.
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Discussion

Results from this randomized pilot trial study support the 
feasibility and acceptability of Prepare to Care for care-
givers of patients receiving RT for HNC. The retention per-
centage (80% at intervention completion and 77% at 
follow-up) was consistent with the expected percentage and 
supported the feasibility of the intervention. The participa-
tion percentage of 42% was lower than anticipated but con-
sistent with previous studies evaluating psycho-educational 
interventions including cancer caregivers, although there is 

wide variability across studies, many of which recruited 
breast and prostate cancer caregivers.27,48,49 The hypothe-
sized percentage of 70% was based on a prior study that 
was observational, which may have been an unrealistic 
estimate for a randomized pilot trial.50 In this study, many 
caregivers who declined participation reported feeling 
overwhelmed. HNC caregivers are an especially vulnera-
ble population tasked with providing complex care and are 
underrepresented with behavioral intervention approaches. 
Consequently, when intervening with this population, expec-
tations regarding feasibility metrics such as participation 

Table 2.  Baseline Sociodemographic and Caregiving Characteristics.

Intervention (n = 17) Control (n = 18) Total (n = 35)

Sociodemographic characteristics
Sex, n (%)
  Male 0 (0) 4 (22.22) 4 (11.43)
  Female 17 (100) 14 (77.78) 31 (88.57)
Age (years), mean (SD) 55.3 (15.5) 57.4 (11.8) 56.4 (13.6)
Race/Ethnicity, n (%)
  White 16 (94.1) 13 (72.2) 29 (82.9)
  Black 1 (5.9) 4 (22.2) 5 (14.3)
  Other 0 (0) 1 (5.6) 1 (2.9)
  Non-Hispanic 16 (94.1) 18 (100) 34 (97.1)
  Missing 1 (5.9) 0 (0) 1 (2.9)
Education, n (%)
  <High School/High School Graduate or GED 5 (29.4) 6 (33.3) 11 (31.4)
  Some College/College Graduate 10 (58.9) 10 (55.6) 20 (57.1)
  Graduate degree 1 (5.9) 2 (11.1) 3 (8.6)
  Other 1 (5.9) 0 (0) 1 (2.7)
Employment status, n (%)*
  Employed 9 (52.9) 11 (61.1) 20 (57.1)
  Retired 5 (29.4) 3 (16.7) 8 (22.9)
  Other 3 (17.6) 4 (22.2) 7 (20.0)
Marital status, n (%) 13 (76.5) 12 (66.6) 25 (71.4)
Married or has partner single/widowed 4 (23.5) 6 (33.3) 10 (28.6)
Caregiving characteristics
Caregiver relationship to patient, n (%)
  Spouse or partner 12 (70.6) 13 (72.2) 25 (71.4)
  Other family member 5 (29.4) 4 (22.3) 9 (25.7)
  Friend 0 (0) 1 (5.6) 1 (2.9)
Lives with patient, n (%)
  Yes 14 (82.4) 14 (77.8) 28 (80.0)
Daily hours of caregiving, n (%)
  1-4 5 (29.5) 7 (38.9) 12 (34.2)
  5-8 5 (29.5) 4 (22.3) 9 (25.7)
  9+ 7 (41.2) 6 (33.3) 13 (37.1)
  Missing 0 (0) 1 (5.6) 1 (2.9)
Has help from additional caregiver in household**, n (%)
  Yes 3 (21.4) 1 (7.1) 4 (14.3)
Provides household childcare, n (%)
  Yes 6 (35.3) 6 (33.3) 12 (34.4)

*Other includes unemployed, disabled, or keeping house.
**Calculated among caregivers (n = 28 total) who report living with patient.
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should be considered carefully and in the context of this 
highly burdensome disease. Further, our recruitment chal-
lenges underscore the need for creative strategies to market 
programs for busy HNC caregivers during patient RT. For 
example, some cancer centers have caregiver advocates or 
peer support programs that include volunteers or paid staff 
that have experience as an individual affected by cancer. 
These individuals may be particularly well suited to share 
details about the study to boost recruitment efforts. 
Another option is partnering with supportive care pro-
grams or patient advocacy non-profit groups to advertise 
psychosocial caregiver interventions.

Our findings demonstrated acceptability of the interven-
tion. Caregivers reported that the intervention modules were 
helpful and these findings were also supported by qualitative 
feedback. The highest levels of acceptability were reported 
for the “Utilizing Resources” and “Cancer Education” mod-
ules relative to the other modules. This aligns with reports of 
high unmet educational/information needs as they pertain to 
cancer and available resources from prior studies of HNC 
caregivers.4,12,22,24-26 Importantly, qualitative data high-
lighted the variability in caregivers’ preferences regarding 
the amount of information provided, the timing of the inter-
vention and their engagement in intervention activities, 

Figure 1.  Study flow diagram.  
*Participants with data at any time point were included in the intent to treat analysis.
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highlighting that the preference-based approach of the 
intervention was appropriate and could be enhanced to 
potentially improve the intervention. Caregivers also rec-
ommended a more interactive website for completing the 
intervention activities to improve accessibility.

Our findings showed an improvement in caregiving self-
efficacy for intervention caregivers relative to control group 
caregivers, though these findings were not statistically sig-
nificant. Similarly, other psychosocial interventions for 
cancer patients and caregivers have successfully improved 
self-efficacy constructs.38,51,52 Our focus on caregiving self-
efficacy for HNC caregivers is especially important, given 
the challenges associated with caring for this high-needs 
patient population while simultaneously taking care of one-
self.3-6 Our results also suggest that HNC caregivers can 
engage in PMR skills training during patient RT and 
improve their PMR-specific self-efficacy. PMR and other 
integrative medicine modalities have been primarily tested 
in cancer patient populations rather than HNC caregivers or 
cancer caregivers more broadly.53,54 Of note, our qualitative 
data revealed that the Prepare to Care intervention may 
have influenced some unmeasured outcomes in this study. 
For example, intervention participants highlighted that the 
intervention helped caregivers know what to expect, 
improved their communication with patients, and improved 
their ability to ask for help. A larger, fully-powered study 
with a more distal assessment and consideration of addi-
tional outcome measures is needed to determine both proxi-
mal and distal intervention effects for caregivers.

This study builds upon the sparse literature for behav-
ioral interventions targeted at HNC caregivers.28-30,49 While 
most HNC caregiver behavioral interventions have focused 
solely on optimizing patient care or have been dyadic in 
nature, Prepare to Care focuses on providing psycho-
education and stress-management skills training for 
caregivers. Another promising self-management pilot 
intervention targeted both HNC patients and spouse care-
givers and demonstrated intervention effects for patient and 
caregiver depressive symptoms and patient cancer-specific 
distress.27 An important question for future caregiver-
directed interventions, such as Prepare to Care, is whether 
or not patient outcomes can be improved by caregiver par-
ticipation alone, thereby preventing additional burden for 
HNC patients who are already managing multi-modality 
treatment and side effects.2,19-21

There are several strengths to this study. Prepare to Care 
was developed with input from stakeholders including HNC 
caregivers, providers, and psychosocial oncology profes-
sionals, an important consideration for supporting transla-
tion into practice.55 In addition, this study is an important 
contribution that builds upon the limited psychosocial inter-
ventions that have been developed for and tested in HNC 
caregivers.27-30 Our focus on a vulnerable population of 
caregivers (ie, HNC caregivers) who care for patients 
receiving complex treatment, has been highlighted by the 
National Cancer Institute and National Institute for Nursing 
Research as an important gap to move the cancer caregiving 
field forward.56 Further, the self-management format of 

Table 3.  Intervention Use and Acceptability Survey Results among Intervention Caregivers who completed the Survey at T2 (n = 11).

Intervention components and 
features

Participants 
who used 

component, n

Participant ratings*

Not at all helpful,  
n (%)

A little bit/ somewhat 
helpful, n (%)

Quite a bit/very much 
helpful, n (%)

Modules  
Cancer education 11 0 2 (18.2) 9 (82.0)
Utilizing resources 8 0 1 (13.0) 7 (88.0)
Managing time 11 1 (9.1) 3 (27.3) 7 (64.0)
Seeking/accepting support 10 1 (10.0) 2 (20.0) 7 (70.0)
Communicating with others 11 0 4 (36.4) 7 (64.0)
Healthy behaviors 11 0 1 (9.1) 7 (64.0)
Positive coping 11 0 1 (9.1) 7 (64.0)
Muscle relaxation 11 0 4 (36.4) 7 (64.0)
Supplemental components  
Introductory video 8 0 4 (50.0) 4 (50.0)
Relaxation CD 9 0 2 (22.2) 7 (77.8)
Reminders  
Weekly text reminders 11 0 5 (45.5) 6 (55.0)
Weekly email reminders 9 4 (44.4) 2 (22.2) 4 (44.4)

The intervention allowed caregivers to select intervention components; therefore, caregivers only responded to acceptability survey items for the 
components they used.
*Denominator equals number of participants who used the component, among those who responded to the survey.
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Prepare to Care allows the intervention to be easily deliv-
ered to those providing care for HNC patients treated at 
diverse oncology clinics, with potential for adaption to 
other cancer caregiving populations as well. Caregiving 
self-efficacy has also not traditionally been a focus of 
behavioral interventions for HNC caregivers, despite care-
givers reporting poor self-efficacy and feeling underpre-
pared for their caregiving roles.6,7 Finally, we supplemented 
quantitative outcome assessments using validated instru-
ments with qualitative interviews to allow a more in-depth 
exploration of caregiver experiences.

This feasibility study was limited by a small sample; 
however, our primary interest was ability to recruit and 
retain HNC caregivers during patient RT. We were not pow-
ered to determine efficacy of our preliminary outcomes and 
our findings should be interpreted with caution. Since par-
ticipants could access materials in hard-copy, online, or a 
mixture of both, we cannot confirm level of intervention 
engagement among caregivers who were lost to follow-up. 
For example, it is possible that a caregiver continued to uti-
lize intervention materials despite not completing the T2 

assessment. Though our participation percentage is similar 
or better than other caregiver intervention studies, we did 
not meet our participation goal of 70%.48,49 In addition, par-
ticipants were randomized prior to baseline and due to the 
purpose of the RCT (to compare Prepare to Care with a 
standard care control group), we were unable to blind par-
ticipants to their assignment group, introducing the poten-
tial for performance bias.57 Given the scope of this feasibility 
study, we did not include a long-term follow-up assessment 
to assess potential sustained or delayed intervention effects, 
which may be especially important for this population since 
HNC patients experience morbidity beyond the treatment 
period.58 The majority of participants were white females 
who were a spouse/partner to the patient, limiting the gen-
eralizability of these findings to additional caregiver types. 
However, spouses/partners commonly serve as a caregiver 
for HNC patients and HNC most commonly afflicts white 
males.1,14,25 Finally, we did not stratify randomization based 
on gender in this study and all 4 male caregivers were ran-
domized to the control group. Female cancer caregivers 
experience greater stress and mental and physical health 

Table 4.  Exemplar Quotes from Caregivers in the Prepare to Care Intervention.

Theme Exemplar quote

Advantages of Prepare to Care intervention participation
Developed self-care skills “I liked that it told you, taught you, showed you that it’s okay to worry about yourself too. And to help 

keep yourself organized and try not to completely freak out over every little thing and the way it taught 
you to kind of calm down, and focus, and meditate, and just chill out for a while.” (Participant 2, 56)

“I think communicating with others was good because it kinda helped me, I wouldn’t say venting, but it 
helped me to get some of my emotions out by talking about it with other people.”(Participant 9, Age 61)

“It helped me tremendously. It helped me learn how to relax and cope with it.” (Participant 3, 44)
Increased awareness of 

their own needs
“Knowledge is power, so if I can have something to hold on to and, you know, know that it’s gonna help 

me, even the breathing techniques and things like that, it covered so many different areas. . . that 
sometimes caregivers might, you know, put themselves aside or their needs aside, but this sort of really 
brought it all to the forefront, so, no I was really fortunate to have had this experience.”  
(Participant 11, 58)

Normalized their own 
feelings

“Just knowing that what you’re feeling is natural, I guess you could say” (Participant 6, 41)
“My naked feelings were okay” (Participant 1, 58)

Better equipped to help 
patient

“I was able to read those modules, and, just educate myself, not just for my benefit, but for his. I would 
know what to expect or, I felt like I had great resources that helped me help him.” (Participant 11, 58)

“. . .from the first minute I heard, my brother say that he had cancer, you sort of don’t know where to start. 
it’s sort of like an atom spewing out all these electrons I guess. but having that information eventually, just 
sort of brought it all together, and maybe. . . it gave me as we as my siblings the opportunity to sort of 
focus our energy better, rather than just going randomly to help.”(Participant 11, 58)

Easy to participate in 
intervention

“I found it easier to take care . . . to do the intervention . . . while taking care of him. I didn’t feel any guilt 
while doing that. Taking the time. But other things, I mean, to the point of feeling guilty for being able to 
eat food.”(Participant 7, 44)

Challenges associated with Prepare to Care intervention participation
Unable to use information 

at the time of 
participation

“Definitely, there was so much useful information in there. None that I necessarily could use at the time 
as I was going through it but that I will definitely access now that we’re almost through this part of the 
journey, that I can calm down and settle down and look at it and use it.”(Participant 8, 58)

Desire for more in depth 
information

“Some of them, I was like, ‘Okay, you know, maybe deeper in depth on some of the topics’.”  
(Participant 7, 44)

Challenging to remember 
to engage in intervention

“Between work and then with his schedule and everything else. . .but with everything else, you know, picking 
up the household slack and everything, sometimes it was just hard to remember.” (Participant 7, 44)



10	

T
ab

le
 5

. 
A

na
ly

ze
s 

of
 In

te
rv

en
tio

n 
Ef

fe
ct

s 
fr

om
 R

ep
ea

te
d 

M
ea

su
re

s 
M

od
el

s 
(In

te
nt

-t
o-

T
re

at
 A

na
ly

si
s,

 N
 =

 3
5)

.

O
ut

co
m

e 
m

ea
su

re
In

te
rv

en
tio

n 
vs

 c
on

tr
ol

Es
tim

at
ed

 le
as

t 
sq

ua
re

s 
m

ea
n 

(S
E)

Es
tim

at
ed

 T
2-

T
1 

di
ffe

re
nc

e 
(9

5%
 C

I)*
D

iff
er

en
ce

 o
f e

st
im

at
ed

 
di

ffe
re

nc
es

 (
95

%
 C

I)
P

Es
tim

at
ed

 T
3-

T
1 

di
ffe

re
nc

e 
 

(9
5%

 C
I)*

D
iff

er
en

ce
 o

f 
es

tim
at

ed
  

di
ffe

re
nc

es
 (

95
%

 C
I)

P
T

1
T

2
T

3

Se
lf-

ef
fic

ac
y 

fo
r 

ca
re

gi
vi

ng
 t

ot
al

In
te

rv
en

tio
n

13
5.

5 
(6

.3
)

14
2.

2 
(2

.0
)

14
7.

8 
(7

.0
)

6.
7 

(−
5.

9,
 1

9.
2)

4.
0 

(−
12

.8
, 2

0.
9)

.6
3

12
.2

 (
−

0.
3,

 2
4.

8)
4.

9 
(−

12
.1

, 2
1.

9)
.5

6
C

on
tr

ol
14

4.
3 

(6
.1

)
14

6.
9 

(6
.3

)
15

1.
6 

(6
.4

)
2.

6 
(−

9.
5,

 1
3.

8)
7.

3 
(−

4.
1,

 1
8.

8)
Se

lf-
ef

fic
ac

y-
m

an
ag

in
g 

m
ed

ic
al

 
in

fo
rm

at
io

n

In
te

rv
en

tio
n

22
.4

 (
0.

9)
23

.0
 (

1.
0)

23
.9

 (
1.

0)
0.

7 
(−

1.
5,

 2
.9

)
0.

3 
(−

2.
7,

 3
.3

)
.8

3
1.

5 
(−

0.
7,

 3
.7

)
0.

6 
(−

2.
4,

 3
.6

)
.6

9
C

on
tr

ol
22

.0
 (

0.
8)

22
.3

 (
.9

)
22

.9
 (

0.
9)

0.
3 

(−
1.

6,
 2

.3
)

.9
 (

−
1.

1,
 2

.9
)

Se
lf-

ef
fic

ac
y-

ca
ri

ng
 

fo
r 

ca
re

-r
ec

ip
ie

nt
In

te
rv

en
tio

n
52

.9
 (

1.
9)

53
.3

 (
2.

2)
55

.2
 (

2.
2)

0.
4 

(−
3.

8,
 4

.6
)

0.
9 

(−
4.

7,
 6

.5
)

.7
6

2.
3 

(−
1.

9,
 6

.5
)

2.
8 

(−
2.

9,
 8

.4
)

.3
3

C
on

tr
ol

55
.1

 (
1.

9)
54

.6
 (

2.
0)

54
.6

 (
2.

0)
−

0.
5 

(−
4.

2,
 3

.2
)

−
0.

5 
(−

4.
3,

 3
.3

)
Se

lf-
ef

fic
ac

y-
 c

ar
in

g 
fo

r 
on

es
el

f
In

te
rv

en
tio

n
25

.7
 (

2.
2)

28
.9

 (
2.

4)
29

.0
 (

2.
4)

3.
2 

(−
1.

3,
7.

6)
0.

4 
(−

5.
6,

6.
5)

.8
9

3.
3 

(−
1.

2,
 7

.8
)

−
1.

7 
(−

7.
8,

 4
.3

)
.5

7
C

on
tr

ol
28

.1
 (

2.
1)

30
.8

 (
2.

2)
33

.1
 (

2.
3)

2.
7 

(−
1.

3,
6.

7)
5.

0 
(1

.0
, 9

.1
)

Se
lf-

ef
fic

ac
y-

m
an

ag
in

g 
di

ffi
cu

lt 
in

te
ra

ct
io

ns
/

em
ot

io
ns

In
te

rv
en

tio
n

34
.5

 (
2.

3)
37

.1
 (

2.
5)

39
.6

 (
2.

5)
2.

6 
(−

1.
7,

6.
9)

2.
4 

(−
3.

4,
8.

2)
.4

0
5.

1 
(0

.8
, 9

.4
)

3.
1 

(−
2.

8,
8.

9)
.2

9
C

on
tr

ol
39

.1
 (

2.
2)

39
.3

 (
2.

3)
41

.1
 (

2.
3)

0.
2 

(−
3.

7,
4.

0)
2.

0 
(−

1.
9,

 5
.9

)

Se
lf-

ef
fic

ac
y 

fo
r 

pr
og

re
ss

iv
e 

m
us

cl
e 

re
la

xa
tio

n 
to

ta
l

In
te

rv
en

tio
n

11
.9

 (
1.

3)
15

.7
 (

1.
5)

17
.3

 (
1.

5)
3.

8 
(1

.2
, 6

.4
)

5.
4 

(1
.9

, 8
.9

)
.0

03
4

5.
4 

(2
.8

, 8
.0

)
5.

9 
(2

.3
, 9

.5
)

.0
01

6
C

on
tr

ol
13

.3
 (

1.
3)

11
.8

 (
1.

4)
12

.8
 (

1.
4)

−
1.

6 
(−

3.
9,

 0
.8

)
−

0.
5 

(−
2.

9,
1.

9)

C
en

te
r 

fo
r 

Ep
id

em
io

lo
gi

ca
l 

St
ud

ie
s-

D
ep

re
ss

io
n 

(C
ES

-D
)

In
te

rv
en

tio
n

19
.7

 (
3.

0)
19

.9
 (

3.
3)

17
.2

 (
3.

3)
0.

2 
(−

.5
.3

, 5
.7

)
4.

9 
(−

2.
5,

12
.2

)
.1

9
−

2.
6 

(−
8.

1,
3.

0)
3.

8 
(−

3.
6,

 1
1.

3)
.3

1
C

on
tr

ol
19

.3
 (

2.
9)

14
.6

 (
3.

0)
12

.9
 (

3.
1)

−
4.

7 
(−

9.
5,

 0
.2

)
−

6.
4 

(−
11

.4
, −

1.
4)

PR
O

M
IS

 E
m

ot
io

na
l 

D
is

tr
es

s 
A

nx
ie

ty
 

Sh
or

t 
Fo

rm
-8

a

In
te

rv
en

tio
n

59
.2

 (
2.

3)
56

.3
 (

2.
6)

53
.8

 (
2.

6)
−

2.
9 

(−
8.

1,
 2

.2
)

0.
8 

(−
6.

1,
7.

7)
.8

3
−

5.
4 

(−
10

.6
, −

0.
3)

0.
6 

(−
6.

4,
 7

.5
)

.8
7

C
on

tr
ol

60
.0

 (
2.

2)
56

.3
 (

2.
3)

54
.0

 (
2.

4)
−

3.
7 

(−
8.

3,
0.

9)
−

6.
0 

(−
10

.7
, −

1.
3)

C
ar

eg
iv

er
 Q

ua
lit

y 
of

 
Li

fe
 In

de
x-

C
an

ce
r 

(C
qo

L-
C

an
c)

 t
ot

al

In
te

rv
en

tio
n

87
.6

 (
5.

5)
88

.6
 (

5.
9)

92
.8

 (
5.

9)
0.

9 
(−

7.
8,

 9
.6

)
−

1.
7 

(−
13

.4
, 9

.9
)

.4
9

5.
1 

(−
3.

6,
 1

3.
8)

−
4.

4 
(−

16
.2

, 7
.3

)
.4

5
C

on
tr

ol
87

.3
 (

5.
8)

89
.9

 (
5.

4)
96

.8
 (

5.
5)

2.
7 

(−
5.

1,
 1

0.
4)

9.
6 

(1
.6

, 1
7.

5)

*E
st

im
at

ed
 a

s 
di

ffe
re

nc
e 

of
 le

as
t 

sq
ua

re
s 

m
ea

ns
 fr

om
 m

ix
ed

 m
od

el
 c

on
ta

in
in

g 
tim

e 
(T

1,
T

2,
 T

3,
 c

or
re

sp
on

di
ng

 t
o 

pr
e-

in
te

rv
en

tio
n,

 in
te

rv
en

tio
n 

co
nc

lu
si

on
, a

nd
 6

-w
ee

k 
po

st
 in

te
rv

en
tio

n 
co

nc
lu

si
on

 w
ee

ks
) 

an
d 

in
te

rv
en

tio
n 

co
nd

iti
on

 a
nd

 fi
rs

t-
or

de
r 

tim
e 
×

 in
te

rv
en

tio
n 

co
nd

iti
on

 in
te

ra
ct

io
n 

te
rm

s.
Bo

ld
ed

 n
um

be
rs

 r
ef

le
ct

 s
ig

ni
fic

an
t 

fin
di

ng
s.



Nightingale et al	 11

outcomes compared to male caregivers and we cannot rule 
out potential gender effects in this study.59

Conclusions

Prepare to Care, our novel self-management intervention 
for HNC caregivers of patients receiving RT, and the ran-
domized pilot trial methodology, were feasible and accept-
able in this pilot study. This study is an important first step 
that should be expanded upon in future research. A larger, 
fully-powered efficacy trial is necessary to determine treat-
ment effects on caregiving self-efficacy, as well as second-
ary outcomes, including potential impacts on the patients 
as well. Additionally, a longer follow-up assessment is 
warranted to determine distal intervention effects and 
mechanisms of change. In accordance with qualitative 
feedback, future work should include a more interactive, 
mobile-accessible website which may also ease participa-
tion burden by allowing caregivers to access materials and 
complete activities on a mobile phone. Though we previ-
ously included a DVD introduction that provided a brief 
overview of the intervention, we recommend including an 
improved introduction that addresses perceived barriers to 
engagement to help caregivers prepare with information 
about what to expect with the intervention and how to best 
use the intervention within the busy RT schedule. Similarly, 
to improve engagement, we also suggest making the PMR 
audio file available on the study website. Finally, testing in 
diverse community oncology clinics as a multi-site trial 
would provide valuable information, given the careful con-
sideration to scalability in the intervention development 
phase of Prepare to Care.
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