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Abstract

Background: Head and neck cancer (HNC) patients are at high risk for developing lymphedema and fibrosis (LEF)
following cancer treatment. Once HNC patients develop LEF, they need to conduct life-long self-care to slow LEF
progression and reduce associated symptom burden and functional deficits. Data demonstrate that inadequate LEF
self-care may be a potentially remediable issue. The objective of this study is to explore the feasibility and
preliminary efficacy of an Information-Motivation-Behavioral (IMB) Skills model-driven self-care program (SCP) to
improve LEF management and reduce LEF-related symptom burden and functional impairments.

Methods/design: This is a three-arm, prospective, randomized controlled clinical trial to compare: Group 1 - Usual
Care, Group 2 — Usual Care Plus LEF-SCP, and Group 3 — Usual Care Plus LEF-SCP Plus Follow-Up. Participants will
be HNC survivors aged > 18 years of age, who meet predefined inclusion and exclusion criteria. A sample size of 75
participants is targeted. Interventions will be provided by trained staff. The study assessments for all groups will take
place at five points: study entry then 3, 6, 9, and 12 months post enrollment. Outcome measures include: (1)
feasibility (barriers to implementation, safety, and satisfaction) of the proposed intervention; (2) self-efficacy and
adherence to self-care; and (3) preliminary efficacy (LEF progression, symptom burden, and functional status) of the
proposed intervention.

Discussion: This will be the first study to evaluate the feasibility of a LEF-SCP in the HNC population and its impact
on self-efficacy and adherence. Furthermore, it will evaluate the potential benefit of routine follow-up on adherence
and fidelity to the self-care protocol. We expect that the trial will provide evidence supporting the feasibility of a
LEF self-care program. In addition, we anticipate that preliminary data will support improved outcomes including
increased adherence and fidelity, and decreased LEF-associated symptoms.

Trial registration: ClinicalTrials.gov, a service of the US National Institute of Health (NCT 03030859). Registered on
22 January 2017.
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Background

The incidence of head and neck cancer (HNC) has in-
creased rapidly due to the epidemic of human papillo-
mavirus (HPV)-associated oropharyngeal carcinoma [1,
2]. Patients with HPV-associated HNC have a wider age
range, thus a cohort of patients are young or middle-
aged. Because smoking is not a prerequisite, patients
with HPV-associated HNC tend to be healthier with a
longer life expectancy. Finally, HPV-associated HNC is
highly responsive to therapy and has improved outcomes
compared to smoking-related HNC [3, 4]. Thus, the
number of HNC survivors is increasing rapidly. We now
have more than half a million HNC survivors within the
United States [5]. Unfortunately, treatment for many pa-
tients with locally advanced HNC requires multi-
modality treatment [6] associated with numerous acute
and long-term toxicities. Soft-tissue damage with result-
ing secondary lymphedema and fibrosis (LEF) is seen in
a high percentage of survivors [7, 8].

LEF is a trans-tissue process that affects three quarters
of HNC patient more than 3 months post treatment [7].
It manifests as soft tissue swelling and fibrosis [7, 8] in-
volving external structures (e.g., face and neck) and in-
ternal structures (e.g., tongue and epiglottis) [7, 9]. The
impact of LEF is profound with a resultant high symp-
tom burden, substantial functional deficits, and dimin-
ished quality of life (QOL) [10]. Involvement of the skin
leads to alerted sensation in the skin with a sense of dis-
comfort, pressure and tightness [9, 10]. When it affects
the underlying connective tissue and muscles, LEF may
result in decreased range of motion, adversely impacting
function [10-12]. Internal LEF may result in dysphagia,
altered speech, and airway compromise [10, 11]. Finally,
LEF may be associated with increased anxiety and al-
tered body image [9, 11].

Currently, head and neck lymphedema is an incurable
but manageable, chronic condition [11, 13, 14]. Data on
management of HNC-associated lymphedema is limited
[9, 11, 15-17]. Usual care for management of head and
neck lymphedema is based on clinical experience or data
from other anatomical sites of lymphedema [11].
Current usual care (standard of care) for lymphedema is
complete decongestive therapy (CDT) including inten-
sive lymphedema therapy (Phase I of CDT) with a certi-
fied lymphedema therapist, followed by long-term self-
care (Phase II of CDT) administered by the patient and/
or a caregiver [13, 14, 18, 19]. Optimally, lymphedema
therapists would conduct routine follow-up assessments
for patients with more severe soft tissue toxicities during
the self-care phase. Follow-up would include assessment
of fidelity to self-care practices and screening for
changes in the status of the soft tissue, which would re-
quire alterations in the self-care plan. Currently, routine
follow-up by therapists is not part of usual care in the
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United States and is not covered by most insurance
companies. This becomes problematic because: (1) soft
tissue changes can worsen over time, which may require
a change in the care regimen; and (2) fidelity and adher-
ence to self-care practices may diminish over time with-
out continued follow-up. Studies exploring the role of
follow-up care are needed in order to understand the
impact of this therapeutic gap.

While it is generally agreed that self-care is critical for
long-term management in patients with LEF, the self-
care component of HNC-associated lymphedema man-
agement has not been standardized. There are no
evidence-based LEF self-care programs conducted in
HNC populations in the literature; thus, in clinical set-
tings, self-care regimens may vary widely based on the
experience and training of the lymphedema therapist
[20]. Indeed, some HNC patients fail to receive adequate
training in self-care. Studies focused on enhancing LEF
self-care (e.g., establishing a standardized self-care pro-
gram) in HNC patients are warranted [21].

The Information-Motivation-Behavioral (IMB) Skills
model of health behavior change has been used in ad-
dressing self-care issues faced by individuals with
chronic conditions. A recent systematic review assessed
the applicability and effectiveness of interventions based
on the IMB model for promoting behavioral changes
among individuals with chronic diseases [22]. Special at-
tention was paid to interventions focusing on self-care
behaviors (e.g., heart disease self-care) and risk preven-
tion (e.g., risky sexual behaviors) [22]. Currently, no
studies have been available to evaluate self-care behav-
ioral changes in HNC patients with LEF based on the
IMB model. Recent literature reported a number of is-
sues related to long-term lymphedema self-care in the
HNC population [21]. More than half of the participants
failed to adhere to self-care regimens due to lack of mo-
tivation, low self-efficacy, and lack of continued guidance
[21]. Indeed, if the IMB model is successfully applied in
HNC survivors with LEF, inadequate self-care may be a
potentially remediable issue. Thus, the authors devel-
oped an IMB model-driven intervention to facilitate
HNC survivors’ LEF self-care. Based on the IMB model,
adherence to self-care regimens may be determined by
the extent to which a patient: (1) understands self-care
and its importance; (2) is motivated to adhere to a self-
care program; and (3) has behavior skills required to en-
sure adherence over time [23]. The objective of this
study is to conduct a three-arm pilot trial with the goal
of identifying the optimal regimen for LEF self-care for a
future definitive Phase III trial. If it is successful, the
IMB model-driven self-care intervention could be uti-
lized by lymphedema therapists as the basis for training
patients and/or caregivers, thereby improving long-term
outcomes in the HNC population. Aim 1 of this study is
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to determine the feasibility of implementing a LEF self-
care program (SCP) with or without routine follow-up
in a sample of HNC survivors with LEF. Aim 2 is to ob-
tain preliminary data regarding the impact of the SCP
with or without follow-up on self-efficacy and adherence
to self-care. Aim 3 is to obtain preliminary data regard-
ing the impact of the SCP with or without follow-up on
outcomes of interest including LEF progression, symp-
tom burden and functional status.

Methods/design

The study was approved by the Institutional Review
Board at the University of Pennsylvania. Recruitment
will be conducted at the Head and Neck Cancer Clinics
in the University of Pennsylvania Health System. The
protocol has been developed in accordance with the
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) guidelines for interventional
trials [24]. The SPIRIT Checklist and Figure are given in
Additional file 1 and Fig. 1, respectively.

Overview of study design

This study is a three-arm, prospective, randomized con-
trolled clinical trial to compare: (1) Usual Care, (2) Usual
Care Plus LEF-SCP, and (3) Usual Care Plus LEF-SCP
Plus Follow-Up. Outcome measures include: (1) feasibil-
ity (barriers to implementation, safety, and satisfaction)
of the LEF-SCP (Aim 1); (2) self-efficacy and adherence
to self-care (Aim 2); and (3) LEF progression, symptom
burden, and functional status (Aim 3). The study assess-
ments will take place at five points in time, enrollment,
3, 6,9, and 12 months post enrollment.

Inclusion criteria

Individuals will be recruited into the study if they meet
the following criteria: (1) post - HNC primary treatment;
(2) no evidence of cancer; (3) no more than 6 months
after completion of initial lymphedema therapy for head
and neck lymphedema; (4) > 18 years of age; (5) the abil-
ity to understand English in order to complete question-
naires; (6) ability to complete the onsite training and
home self-care activities for LEF management; and (7)
ability to provide informed consent.

Exclusion criteria

Individuals will be excluded if they have any of the fol-
lowing medical conditions that would prohibit the safe
implementation of self-care of LEF: recurrent or meta-
static cancer; any other active cancer; acute infection;
congestive heart failure; renal failure; cardiac or pulmon-
ary edema; sensitive carotid sinus; severe carotid block-
age; or uncontrolled hypertension.
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Recruitment

A minimum of five participants will be recruited per
month. Our previous studies in a similar patient popula-
tion have achieved recruitment goals in a timely manner.
This was largely due to the research team’s dedication,
support from attending physicians, and a concerted ef-
fort on the part of investigators to minimize patient bur-
den. The volume of patients at the Head and Neck
Cancer Clinics in the University of Pennsylvania Health
System is sufficient to complete this trial without add-
itional sites. The recruitment procedures used will be
identical to those used successfully in our prior studies,
such as screening at Head and Neck Cancer Clinics. All
direct patient recruitment activities will be conducted at
the Head and Neck Cancer Clinics where private rooms
are available to be used for conducting clinical research
projects.

Randomization and allocation

Participants will have provided written informed con-
sent, been screened, and completed all study baseline
measures prior to study group randomization. Seventy-
five participants will be randomized via the use of a
computer-generated, permuted block program, devel-
oped and executed by the study statistician, to one of
the three study groups (Usual Care, Usual Care Plus
LEF-SCP, Usual Care Plus LEF-SCP Plus Follow-Up) at
a 1:1:1 allocation ratio (n =25 per group).

Blinding

Due to the nature of the interventions, neither partici-
pants nor staff can be blinded to the allocation status of
the participants.

Content and delivery of interventions

Usual Care group

After completion of the baseline measures, Usual Care
participants will receive usual care only, without any
additional interventions.

Usual Care Plus LEF-SCP group

After completion of the baseline measures, Usual Care
Plus LEF-SCP participants will be scheduled for the
LEF-SCP training. The training includes three, weekly,
face-to-face sessions composed of a 1-h motivational
interviewing (MI) session plus a 1-h LEF self-care train-
ing session. After completion of the LEF-SCP training,
participants will be given the LEF self-care educational
manual. Participants with Internet access will be pro-
vided a safe website link to watch the self-care videos.
Participants without Internet access will be given the
Digital Versatile Discs (DVDs) and a DVD player for
watching the videos. Participants will be asked to review
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STUDY PERIOD
Enrolment Baseline Post-allocation
TIMEPOINT -1 0 3 6 9 12
ENROLMENT:
Eligibility screen X
Informed consent X
Randomization and X

Allocation

INTERVENTIONS:

[Usual Care]

[Usual Care plus LEF-SCP]

[Usual Care plus LEF-SCP
plus Follow-Up]

ASSESSMENTS:

External Digital Photos

HN-LEF Grading Criteria

Patterson Scale

Jaw Range of Motion

Cervical Range of Motion

Shoulder Range of Motion

HN-LEF Symptom Inventory

VHNSS

PMCSMS

XX |X[X|X|X|[X]|X]|X

LEF Self-Care Checklist

X|IX|[X|X|X|X[X]|X|X|X
XXX | X|X|X]|X
XXX | X|X|X]|X
XXX | X|X|X|X]|X]|X|X

Monthly Self-Care Survey

Monthly

LEF-SCP Evaluation

||

x

Self-Management Scale

Note: LEF-SCP: Lymphedema and Fibrosis — Self-Care Program; HN-LEF Grading Criteria: Head and Neck External
Lymphedema-Fibrosis Grading Criteria; HN-LEF Symptom Inventory: Head and Neck Lymphedema and Fibrosis
Symptom Inventory. VHNSS: Vanderbilt Head and Neck Symptom Survey. PMCSMS: Perceived Medical Condition

Fig. 1 Standard Protocol Items: Recommendation for Interventional Trials (SPIRIT) Figure

the manual and videos monthly or more frequently as
needed.

Usual Care Plus LEF-SCP Plus Follow-Up group

After completion of the baseline measures, participants
in the Usual Care Plus LEF-SCP Plus Follow-Up group
will follow the same procedures as the Usual Care Plus
LEF-SCP group. In addition, however, participants in
this group will be scheduled to meet with the study
lymphedema therapist for 3-, 6-, and 9-month LEF
follow-ups. Please note that these follow-ups will take
place after completion of 3-, 6-, and 9-month follow-up
data collection. Each LEF follow-up visit with the lymph-
edema therapist will take approximately 1 h. The lymph-
edema therapist will check participants’ LEF status,
adjust the LEF self-care plan if needed, make new

recommendations about LEF self-care, and review and
address any potential issues and questions that partici-
pants may have about LEF self-care. The lymphedema
therapist will document the suggestions given to each
participant.

Measures

Patient characteristics

The Demographic Form: this form will be used to collect
the following participant data: date of birth, gender, race,
ethnicity, education, marital and employment status,
area of residence, medical history, alcohol use, tobacco
use, and dietary habits. The HNC Clinical Form: a med-
ical chart review will be conducted to collect data on the
diagnosis date of HNC, primary site, stage, type and
dates of treatment, and complications. The LEF
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Treatment Form: the form will be used to collect date of
diagnosis of lymphedema and/or fibrosis and treatment
history.

Feasibility measures

The Recruitment Log includes the number screened,
number recruited, and barriers to recruitment. The Im-
plementation Log-MI Session will be used by the study
MI instructor to document barriers of implementing MI
sessions. The Implementation Log-LEF Self-Care Train-
ing Session will be used by the study lymphedema ther-
apist to document the barriers of implementing LEF
self-care training sessions. The Common Terminology
Criteria for Adverse Events (CTCAE version 5.0) will be
used to document any adverse events [25]. The LEF-SCP
Evaluation (Satisfaction) will be completed by partici-
pants in the two LEF-SCP study groups after their 12-
month post-enrollment assessment has been completed.

Self-efficacy measure
The Perceived Medical Condition Self-Management Scale
(PMCSMS): an 8-item generic scale that can be adapted
to any specific medical condition (e.g., LEF), will be used
to assess self-efficacy in self-managing LEF (Cronbach’s
alpha 0.84) [26-28].

Self-care adherence measures

The LEF Self-Care Checklist: the form asks participants
to complete a checklist of LEF self-care activities they
have performed during the past 7 days. Participants will
complete this checklist at the baseline, 3-, 6-, 9-, and 12-
month follow-ups. Monthly Self-Care Survey: partici-
pants will receive an email survey during the last week
of each month during the study follow-up. They will be
asked to answer four to five brief questions about their
adherence to the LEF self-care activities during the past
7 days (e.g., Have you conducted daily self-care for your
lymphedema and/or fibrosis during the past 7 days? Re-
sponse: Yes or No).

LEF evaluation

Digital photographs of the head and neck region will be
obtained at baseline and all follow-up visits. A standard-
ized technique for photography has been established by
the team in order to ensure constancy. Head and Neck
External Lymphedema-Fibrosis (HN-LEF) Grading Cri-
teria will be used to document participants’ external LEF
status. Our previous study supports the scale with con-
tent/face validity and good interrater reliability (e.g.,
kappa = 0.752, p < 0.001) [8]. The Patterson Scale is a val-
idated measure for documenting internal edema in the
pharynx and larynx. The scale has good intrarater reli-
ability (weighted kappa = 0.84) and moderate interrater
reliability (weighted kappa = 0.54) [29]. This scale will
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be completed by participants’ primary physicians as part
of standard of care for HNC patients.

Symptom burden

Head and Neck Lymphedema and Fibrosis Symptom In-
ventory: a patient-reported outcome measure developed
specifically to assess lymphedema symptoms in HNC pa-
tients. Content and face validity of the tool was reported
during the development and preliminary testing of the
tool. The tool has 58 items (Cronbach’s alpha for five
subscales: 0.80-0.97) [30, 31]. Vanderbilt Head and
Neck Symptom Survey Version 2.0 (VHNSS v2.0): a vali-
dated measure of HNC treatment-related symptoms, 50
items (Cronbach’s alpha = 0.94) [32-34].

Functional status

Jaw Range of Motion Scale: a validated and reliable de-
vice for measuring jaw range of motion [35, 36]. Cervical
Range of Motion Device: a validated and reliable device
for measuring the degree of neck movement [37]. Goni-
ometry: a validated and reliable instrument for measur-
ing active and passive shoulder range of motion [38, 39].

Statistical analyses

Assumptions underlying each of the proposed statistical
summaries and comparative analyses will be evaluated.
Transformation of continuous data distributions will be
completed as necessary to meet those assumptions. Ran-
domly missed responses to items within assessment
tools will be handled via protocols specified by the in-
strument developers. We expect that entire assessments
(e.g., 9 months post) will not be missing at random, thus
imputation of missing data is not planned. While this
study is a preliminary study of efficacy and effect sizes, a
maximum alpha level of 0.05 will be used for the statis-
tical tests.

Feasibility of the LEF-SCP

Descriptive statistical and graphical methods will
summarize the rates of participation (recruited vs. con-
sented), log data (e.g., sessions completed), completion
of assessments throughout the study, adverse events
(safety) and satisfaction data (i.e, LEF-SCP program
evaluation) within the two groups assigned to LEF-SCP.
Qualitative data analysis will be used to summarize the
barriers to performing self-care. It is expected that >
80% of participants will complete the study activities,
and > 80% will report acceptable levels of satisfaction
with the LEF self-care, thereby demonstrating feasibility
of the LEF self-care.

Self-efficacy and self-care adherence
Descriptive statistical and graphical methods will be used
to summarize and visually inspect the PMCSMS scores
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(self-efficacy), the number and types of self-care activ-
ities reported on the LEF Self-Care Checklist within the
three study groups throughout the study period. Mixed-
effects generalized linear models that correct the stand-
ard errors for repeated assessments and incorporate ap-
propriate distributional link functions (e.g., log-link for
skewed distributions) will be used to generate estimates
of the effect of the LEF-SCP on self-efficacy and rates of
self-care. Within the analyses, bias-corrected estimates
of the interaction of group assignment with the time of
assessment (baseline, 3-, 6-, 9-, and 12-month follow-
ups) on the outcome measures will provide the key ef-
fects interest (ie., differences among the groups in the
longitudinal patterns of self-efficacy and rates of adher-
ence to self-care).

Preliminary efficacy of the LEF-SCP

As with the previous aim, descriptive statistical and
graphical methods will be used to summarize and visu-
ally inspect the measures of LEF, symptom burden, and
functional status within the three study groups through-
out the study period. Mixed-effects generalized linear
models with the appropriate link function for the nature
of the specific outcome variable being analyzed will be
used to generate estimates of the effect of the LEF-SCP
on the progression of head and neck LEF, symptom bur-
den, and function measures. Bias-corrected estimates of
the interaction of group assignment with time of assess-
ment will provide the key effects interest (i.e., differences
between the groups in the patterns or slopes of changes
in the outcome measures over time).

Sample size justification

The primary purpose of this study is to inform the feasi-
bility and potential efficacy of a tailored LEF self-care
program among the population of HNC survivors with
LEF. The proposed sample sizes are believed sufficient
for gleaning this information. Rather than formal statis-
tical tests of hypotheses, effect sizes generated are the
most critical statistical outcome. The expected analysis
sample of three groups (25 per group, total N =75) will
meet the critical assumptions for estimating central ten-
dency and variability in the key outcome values, as well
as for generating estimates of the effects of the LEF-SCP
on self-efficacy, self-care adherence, progression of LEF,
symptom burden, and functional status. Given the em-
phasis on effect sizes, there is no plan to adjust for the
multiple measures included in this study and any con-
clusions regarding statistical significance will be based
on a two-sided-type alpha of 0.05.

Risks and safety monitoring
Although this is an interventional study, foreseeable
risks from study participation are believed to be
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minimal. The key components of the LEF-SCP were de-
veloped based on the current standard of care of LEF as
well as the IMB model of health behavioral change. All
these key components have been used in individuals
with other chronic conditions. No physical risks (e.g.,
worsening LEF) from implementing these components
have been reported in the known current literature re-
view. However, if study staff identify LEF-associated is-
sues (e.g, infection, sudden increase in swelling)
requiring intervention, the principal investigator (PI),
study physician, and study lymphedema therapist will be
notified immediately. Patients will be referred to their
treating physicians and lymphedema therapist for ad-
equately managing their LEF in a timely manner.

Reporting of unanticipated problems

The PI, study physician, and study lymphedema therap-
ist will review any adverse events and other unantici-
pated problems. The PI will report any adverse events
and other unanticipated problems to the University of
Pennsylvania IRB and the American Cancer Society.

Withdrawal and discontinuation

Participants will be withdrawn from the study if they de-
velop recurrent or metastatic cancer and any other ac-
tive cancer.

Confidentiality

All participants will be assigned a study ID number by a
trained study staff member. This information will be
maintained in a patient-tracking database that is not
stored on the hard drive, accessible only to the study
team members through a password-protected computer
and link to the server at the study site, which is access-
ible only the study team.

Discussion

More than half a million HNC survivors are alive in the
United States [5]. Three - quarters of them are expected
to experience LEF (swelling and hard tissues in the head
and neck region) after their cancer and/or cancer ther-
apy [7]. Once skin/soft tissues are involved by LEF, it re-
quires HNC survivors to conduct life-long self-care of
this chronic condition to slow its progression and reduce
associated symptom burden (e.g., neck tightness) and
functional issues (e.g., difficulty swallowing) [10, 13, 14,
19]. Despite the need for daily self-care, about half of the
patient population does not regularly perform LEF self-
care. The critical barriers hampering LEF self-care in
HNC survivors include lack of needed information/
knowledge, lack of motivation, and inadequate self-care
skills [21]. This study will evaluate whether an IMB
model-driven intervention that effectively addresses bar-
riers of LEF self-care enhances adherence to self-care
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behaviors and decreases symptom burden and functional
deficits in this population. It is expected that participants
receiving the LEF-SCP will report improved outcomes
compared to Usual Care; and that participants receiving
the LEF-SCP with follow-up will report improved out-
comes compared to LEF-SCP without follow-up. The
proposed intervention may have the potential to improve
self-care, symptom burden, functional deficits, and qual-
ity of HNC survivorship. The data will be published after
the study is completed.

Trial status
The date recruitment began: 1 June 2018.

The approximate date when recruitment will be com-
pleted: 31 May 2020.

Data are currently being collected. At the time of sub-
mission of this paper (28 April 2019), the protocol is
version 2.0 (14 January 2019).
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