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Abstract

Purpose Patients living with head and neck lymphoedema (HNL) after completion of head and neck cancer (HNC) often
can experience long-term functional challenges and overall poorer health-related quality of life (HRQOL). This systematic
review aims to explore components of effective HNL interventions through identification and synthesising literature on
existing HNL management interventions.

Methods Five electronic databases (MEDLINE via Ovid and PubMed, CINAHL, CENTRAL, and Scopus) were system-
atically searched using Medical Subject Headings and free text, as well as citation tracking and Google Scholar for grey
literature.

Results A total of 1910 studies were screened, with 12 studies meeting the inclusion criteria. Findings indicated vast hetero-
geneity within HNL interventions. Patients’ adherence to intervention strategies was reported as low and partially adhered
to, particularly at home. This impacted on function domains and overall HRQOL during the post-treatment HNC phase, as
well as further increasing the demands placed on healthcare professionals.

Conclusions Synthesis of the research findings highlighted a need to provide and educate patients with individualised HNL
self-management intervention strategies. Promoting adherence was reported as being essential, with self-efficacy and behav-
iour change techniques being emphasised as a critical element to enhance motivation and therefore effective intervention
delivery. Further work is important to address barriers to adherence and promote both motivation and behaviour change, to
develop individualised self-management interventions for this cancer population.

Implications for Cancer Survivors The findings from this systematic review will provide guidance in the development and
delivery of individualised self-management HNL interventions for patients who have completed HNC treatment.

Keywords Head and neck lymphoedema - Head and neck cancer - Cancer survivorship - Adherence - Self-management -
Systematic review
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are evidenced as having potentially detrimental effects
on HNC patients’ post-treatment health-related quality of
life (HRQOL) [7]. Head and neck lymphoedema (HNL)
is increasingly identified as a common chronic side effect
of HNC treatment, impacting both functional status and
HRQOL domains [6, 8].

Despite HNL being a common consequence of HNC
treatment, it is often under-recognised and under-treated [7].
This is a critical issue to address, as the prevalence of this
condition can be as high as 90% [6]. HNL is a life-altering
condition, which presents as an abnormal level of swell-
ing and accumulation of protein-rich fluid in the interstitial
spaces of the head, face, and neck, with research indicat-
ing that many HNC survivors experience the life-limiting
effects of HNL on their daily lives with function domains
and HRQOL being significantly affected [9, 10]. This may
involve functional impairments such as swallowing chal-
lenges, eating difficulties, and restricted range of motion,
alongside HRQOL impacts such as pain, loneliness, reduced
quality of sleep, reduced social engagement, and body image
issues [11].

Historically, there has been a lack of high-quality, evi-
dence-based research to direct the prevention and manage-
ment of HNL, as most intervention studies have been based
on limb lymphoedema. Despite a recent expansion of stud-
ies within the HNC tumour group, there is still a dearth of
direction for HNL management [12, 13]. Moreover, a recent
review focusing on HNL assessment measures indicated
that care for HNL is varied globally and there is no clinical
pathway, single modality treatment, or process of referral
[8]. Despite complete decongestive therapy (CDT) being
deemed the ‘gold standard’ for the management of HNL,
alternative treatment modalities have shown positive out-
comes, to include liposuction, pneumatic compression, and
Kinesio taping [6, 14]. Furthermore, the results from these
HNL interventions are variable in terms of improvements
in function and HRQOL, demonstrating lack of consensus
and poor patient compliance within HNL management. Self-
management has tentatively been stated to have a positive
effect, after sufficient training, on HRQOL benefits on HNL
[15]. Despite this, there is a lack of evidence-based inter-
vention studies demonstrating its overall effectiveness [16].
Both self-management and compression therapy, which are
key elements of HNL management, are hampered by issues
surrounding poor adherence [6].

With an evident gap in the current body of literature sur-
rounding effective HNL management strategies, there is a
need to systematically collate and analytically synthesise
the knowledge base on HNL intervention studies to ascer-
tain efficacy for this population. This systematic review will
identify, evaluate, and synthesise HNL intervention stud-
ies in order to draw conclusions surrounding effective HNL
management strategies. Furthermore, these conclusions
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will potentially aid the identification of key areas to inform
the planning, development, and delivery of evidence-based
interventions, therefore addressing existing challenges sur-
rounding HNL management.

More specifically, the aim of this systematic review is to
investigate the effectiveness of HNL management strategies
on functional domains such as speech, eating, trismus, and
range of motion in the neck, shoulder, and jaw, and overall
HRQOL following treatment for HNC patients. The objec-
tives are to.

1. evaluate how effective HNL interventions are in rela-
tion to improving functional related outcomes for HNC
patients.

2. evaluate how effective HNL interventions are in relation
to improving HRQOL outcomes for HNC patients.

3. identify which components of HNL interventions are
most effective for HNC patients.

4. identify aspects of HNL interventions that facilitate
or inhibit engagement with or effective use by HNC
patients.

Materials and methods
Data sources and search strategy

The systematic review adhered to a priori protocol according
to the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) 2015 guidelines [17]. The review
was registered on the International Prospective Register of
Systematic Reviews (PROSPERO), registration number
CRD42022378417.

A comprehensive and systematic search of the literature
was conducted to identify studies relating specifically to
HNL interventions. The key search terms were defined as
‘lymphoedema’, to include edema, odema, and swelling, and
‘head and neck’, to include head and neck cancer, head and
neck neoplasms, and head and neck malignancy. The search
terms used in this review were generated in collaboration
with an experienced subject librarian and author (LM). Five
databases were searched to identify the relevant literature;
these were MEDLINE via Ovid and PubMed, Cumulative
Index of Nursing and Health (CINAHL), Cochrane Central
Register of Controlled Trials (CENTRAL), and Scopus. The
review search strategy used both Medical Subject Headings
(MeSH) terms and text word searches to enhance the sensi-
tivity of the search. Boolean operators of ‘OR’ and ‘AND’
were chosen to combine the search terms to enable them
to be broadened or limited as appropriate. The complete
search strategy for Ovid MEDLINE has been included in
Table 1. The results of the completed searches were col-
lated in the software Covidence [18]. Grey literature was
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Table 1 Search terms

Database: Ovid MEDLINE(R) ALL < 1946 to July 03, 2023 >

Search strategy:
1 Lymphedema/

2 (lymphedema or lymphoedema or edema or swelling).mp. [mp =title, book title, abstract, original title,
name of substance word, subject heading word, floating sub-heading word, keyword heading word,
organism supplementary concept word, protocol supplementary concept word, rare disease supplemen-
tary concept word, unique identifier, synonyms, population supplementary concept word, anatomy sup-

plementary concept word]
3lor2
4 ‘Head and Neck Neoplasms’/

5 (‘head and neck cancer*’ or ‘head and neck malignancy’ or ‘head and neck neoplasm*’ or laryngeal can-
cer or oral cancer or head cancer or neck cancer).mp. [mp =title, book title, abstract, original title, name
of substance word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease supplementary concept
word, unique identifier, synonyms, population supplementary concept word, anatomy supplementary

concept word]
64o0r5
73 and 6

8 limit 7 to (english language and yr= 2002 —Current’ and ‘all adult (19 plus years)’)

also searched through the medium of Google Scholar and
citation searching of included study reference lists, to ensure
any research studies not included in the electronic databases
were identified.

Inclusion and exclusion criteria were carefully con-
structed and applied in the search strategy for this review.
The initial search was required to be broad and inclusive to
capture the inclusion of related studies. The inclusion crite-
ria consisted of (1) participants being aged 18 and over; (2)
primary studies including randomised control trials, feasi-
bility, and pilot studies; (3) HNL management intervention
studies; (4) English language; and (5) limits set between
2002 and 2022. This search limit was extended to 20 years to
ensure no studies were excluded due to the initial scoping of
literature demonstrating limited literature surrounding HNL
management. An updated search was conducted in July 2023
to ensure no additional papers had been published since, but
no other manuscripts were identified. This updated search
strategy is evidenced in Table 1. Studies were excluded if
they reported on more than one type of cancer, but HNC
data could not be segregated and if articles were of second-
ary research such as reviews, editorials, and those utilising
secondary data.

Screening

The initial search strategies identified 2799 studies which
were imported to Covidence for screening, with 890 dupli-
cates removed and one study included through citation
searching. In total, there remained 1909 studies available to
be screened. The title and abstracts were screened by the first
author (LM) and independently screened by a second author
(CS). As a result, there were 39 full texts remaining that

met the eligibility criteria and one additional study through
citation searching. Full-text papers were also independently
screened using the eligibility criteria through Covidence by
the same two authors, to ensure rigour. Two disagreements
between undetermined studies were addressed through initial
discussion between LM and CS and a decision was made,
without the need for abirritation from an available third
author (NB). In total, there were 12 studies included for
complete data extraction. This screening process is outlined
in a PRISMA flow chart in Fig. 1.

Data extraction

The first author (LM) produced the data extraction form in
Microsoft Word, with input from three other authors (CS,
NB, LD). Data was extracted on the author(s), year, country,
title of paper, study aim, research design, sample characteris-
tics, intervention features, outcome measures, main findings,
and barriers/facilitators of intervention. This can be viewed
in Table 2. The data was independently extracted from the
12 included studies by LM and additionally reviewed by four
authors (CS, NB, LD, JL) with expertise in evidence syn-
thesis and or lymphoedema management. Any discrepancy
in opinion surrounding the extraction of data was resolved
through discussion with CS and NB. The first author (LM)
independently carried out the quality appraisal of the evi-
dence for each included study using the grading of rec-
ommendations, assessment, development, and evaluation
(GRADE) tool and GRADEpro software. To enhance rigour,
a second author (CS) independently completed GRADE for
10% of the included studies, with concordance gained. This
GRADE assessment included five domains including risk
of bias, inconsistency of results, indirectness, imprecision,
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{ Identification of studies via databases and registers [ Identification of studies via other methods ]
—
Records identified from:
E Ovid Medline (n=399) Records removed before
‘5 PubMed (n=469) screening: Records identified from:
!é CINAHL (n=451) > Duplicate records removed Citation searching (n =1)
E CENTRAL (n=122) (n=890)
= Scopus (n=1358)
Total (n =2799)
;
—
Records screened »| Records excluded
(n=1909) (n=1870)
Reports sought for retrieval »| Reports not retrieved ﬁ]e:plo)ns sought for retrieval o| Reports not retrieved
o (n=39) (n=0) 7| (n=0)
=
3
5
@
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility Reports excluded:
(n=39) »| Non-HNL intervention (n=2) (n=1) > —p() ; ’
Participants not post-treatment (n=1) (n=0)
Not related to function/HRQOL (n=3)
Study design criteria not met (n=18)
Research not complete (n=4)
Total (n=28)
—
y
o Studies included in review
5 (n=11)
% Reports of included studies
= (n=1)
Total=12

Fig. 1 PRISMA flow chart

and publication bias. The levels for certainty of evidence are
rated as high, moderate, low, and very low.

Data synthesis

Due to heterogeneity of outcome measures across the
included studies, variety of study designs, and interven-
tions being tested within studies, a narrative synthesis was
conducted to synthesise the findings of the 12 included
studies. The narrative synthesis was conducted by devel-
oping a preliminary summary of the intervention studies
from the data extraction table, and the main findings that
were in numerical form were translated into text. Relation-
ships within and between studies were explored in relation to
study objectives. This included exploration of the variability
of outcomes reported in the data according to study design,
intervention characteristics, implementation, or delivery.

Results
Study characteristics
The 12 included studies contained heterogeneity within

study design, including randomised control trials (n=35),
feasibility studies (n=35), and mixed method studies (n=2).

@ Springer

Within these studies, there was a heterogeneous HNC popu-
lation that involved a range of different tumour sites such as
oropharynx, oral cavity, salivary glands, larynx, infraorbital,
hypopharynx, nasal cavity, and thyroid. There was also a
diverse range of treatment modalities received by partici-
pants and included cancers at different stages. Sample sizes
ranged from between six [20] and sixty-six [22], with the
majority of studies reporting a predominantly male popula-
tion. Included studies were conducted across a range of dif-
ferent countries, including four in the USA [14, 24, 25, 27],
three in Australia [19, 22, 23], two in Turkey [12, 25], and
the remainder in Canada [23], Taiwan [21], and Germany
[28]. There were a range of both clinician-rated outcomes
and patient-reported outcome measures across the studies.
A heterogeneous range of tools were used to meas-
ure both external and internal lymphoedema. The MD
Anderson Cancer Centre Head and Neck Lymphoedema
(MDACC HNL) rating scale [15] and tape measurements
were the most popular tools to measure external HNL with
six studies using the MDACC HNL method. Other tools
used to measure external HNL included the Assessment
of Lymphedema of the Head and Neck (ALOHA) [19],
Foldi and Miller lymphoedema scales [29, 30], percentage
water content moisture metre compact [20], 3D scanner for
volume of HNL region [12], and touch/visual examina-
tion. Internal lymphoedema was measured in four studies
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Table 2 (continued)
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caused by radio-

Objective, Manage-

generally resulting in
total dose of 50 ug/

of lymphedema of

therapy alone or

ment and Analytic
(LENT-SOMA)

scoring system,

the head and neck

region

combined after

m? per day. Treatment
over 4-6 weeks, with
median of 5 weeks.
No patient received

surgery. (2) Larger

RCT required

scoring system of
Foldi and Miller

with addition of a

control group and

system, and VAS.
Assessments at

additional medica-

tions

longer follow-up to

verify findings. (3)
Selenium appears

baseline and after

selenium treatment.
Maximal treatment
effect recorded

to be cost-effective
in contrast to HNL

physical therapy

4 weeks after end of

treatment

LSIDS-HN lymphoedema symptom intensity and distress survey-head and neck, NDI neck disability index, ROM range of motion, CTCAE Common Terminology Criteria for Adverse Events,

EORTC QLQ-H&N43 European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck Module 43, EQ-5D-5L European Quality of life five dimen-

sion five level version, EORTC QLQ-C30 European Organisation for the Research and Treatment of Cancer Quality of Life Module 30, EORTC QLQ-H&N35 European Organisation for

Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck Module 35, VAS visual analogue scale

using a fibreoptic endoscopic examination, with further
two studies using the modified Patterson scale [31] and
two others using the Patterson oedema scale [32]. Fur-
ther heterogeneity was apparent, arising from the differ-
ent treatment modalities for HNC within the included
studies contributing to different impacts on participants’
functional status. These included voice changes, trismus,
cervical, and jaw range of motion [14, 24, 27], as well as
neck and shoulder range of motion [21, 27] and swallow-
ing [14, 19, 22, 27].

Heterogeneity also existed in the tools used to meas-
ure HRQOL. Three studies incorporated the use of the
EORTC QLQ-H&N 43 tool [19, 20, 26] and two studies
used the EORTC QLQ-C30 [21, 22]. Additional HRQOL
outcomes were assessed using the EORTC QLQ-H&N 35
[22], EQ-5D-5L [20], EQ visual analogue scale [20, 22],
positive and negative affect scale (PANAS) [24], Derriford
Appearance Scale (DAS-59), and Modified Blepharoplasty
Outcome Evaluation (MBOE) for patient perceptions of
appearance [23] and the distress thermometer [20, 26].

Summary of interventions

Within the included studies, there was a wide range of
interventions incorporated to manage HNL. Three stud-
ies included self-management in the treatment of HNL;
however, they all used different components including
exercise protocols [19], lymphoedema and fibrosis self-
care regimes [24], and self-administered manual lym-
phatic drainage (MLD) and home exercises [12]. Two
studies had similarities as the interventions had a focus
on MLD. These two studies did demonstrate evident dif-
ferences in that one compared MLD with compression [20]
whereas the second study assessed the effects on MLD
when used early but only within oral cavity cancers [21].
The remainder of studies involved a range of different
interventions for the treatment of HNL which included
advanced pneumatic compression [14], home-based HNL
management programmes [25], submental liposuction
[23], photo-biomodulation therapy [27], Kinesio taping
[22], HNL clinician-led treatment programme measuring
distress and person-centred experience [26], and selenium
treatment [28].

It is important to note that all included studies recruited
participants who had completed treatment for HNC and were
therefore in the post-treatment phase of their cancer journeys.
Despite this similarity, the time from completion of treatment
varied ranging from 0-6 to 12 months. The frequency and
mode of intervention delivery demonstrated vast heterogene-
ity. Across the 12 studies, the duration of intervention study
ranged from four weeks [12] to 12 months [24].
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Grading of recommendations, assessment,
development, and evaluation

The overall quality of evidence for the randomised control
studies was rated as very low which suggested a low level
of confidence in the effect estimate. As a meta-analysis
was deemed inappropriate, effect sizes or details on how
wide confidence levels were have not been reported. Using
GRADE, serious concerns were demonstrated with regard
to the levels of heterogeneity and risk of bias. This can be
viewed in the summary of findings (Table 3). Within risk of
bias, most studies did report details on random generated
sequence allocations; however, there was an overall high
risk of bias due to concealments not being made clear, lack
of blinding associated with outcome measures, and lack of
detail surrounding participant allocation. It is of note that
due to the nature of these intervention studies, it can be
challenging to achieve blinding of participants and outcome
assessors because of most outcomes being patient reported.
The table of the summary of findings clearly depicts the vast
heterogeneity between interventions delivered in the stud-
ies and outcome measures used, as well as methodological
heterogeneity in study design. Variability was found in the
direction of outcomes in relation to a positive or negative
effect.

Effect of HNL interventions in improving
function-related outcomes for HNC patients

More than half of the studies included in this review specifi-
cally referred to function-related outcomes in exploring their
effectiveness of interventions on HNL post-treatment. These
functional outcomes included swallowing [14, 19, 22, 27],
oral dysfunction [14, 27], speech difficulties [20], and range
of motion of the neck, shoulder, and jaw [14, 19, 21, 22, 24,
27]. Statistically significant improvements in swallowing
were reported by three different intervention studies from
baseline to end of intervention [14, 22, 27]. These interven-
tions involved advanced pneumatic compression treatment
devices, photo-biomodulation treatment, and Kinesio taping.
Deng et al. [27] also highlighted a statistically significant
improvement in oral dysfunction; however, Ridner et al. [14]
reported that although improvements were not statistically
significant, patients did report improvements in their ability
to move their tongue. McLaughlin et al. [19] conducted an
intervention using a self-management exercise protocol but
reported no statistically significant differences between usual
treatment and intervention group for swallowing. It is of note
that in this particular study, five out of nine participants did
report improvements in their swallow function; however, two
were from the intervention group and three from the usual
treatment control group; therefore, there were no significant
group differences.

Improvements in range of motion were reported in three
of the included studies [21, 24, 27]. Both Deng et al. [27]
and Tsai et al. [21] demonstrated statistically significant
improvements within intervention groups in improving
range of motion of the neck and shoulder and degree of
cervical range of motion. Deng et al. [27] stated that their
intervention of using photo-biomodulation therapy showed
statistically significant results in the degree of participants’
cervical range of motion between baseline and 4-week post-
intervention. The study completed by Tsai et al. [21] found
that incorporating early intervention of MLD and rehabili-
tation exercises resulted in statistically significant improve-
ments in neck and right shoulder range of motion. It is of
note that improvements using MLD were superior to that of
the rehabilitation exercise group. Although not significant,
Deng et al. [24] did suggest improvements in jaw range of
motion when using a lymphoedema and fibrosis self-care
intervention.

Effect of HNL interventions in improving
health-related quality of life outcomes

The majority of included studies reported on HRQOL, but
a varied range of outcome domains were assessed. These
included distress [20, 23, 26], appearance/body image [19,
23, 26, 27], sexuality [23, 27], pain [14, 21, 22], global
health [22], emotion [22, 27], social [22, 23], insomnia [22],
and eating [22].

A synergistic finding in two studies was a significant
improvement in body image/appearance [23, 27], from
baseline to end of intervention, with liposuction and
photo-biomodulation, respectively. Moreover, liposuc-
tion [23] indicated significant improvements in general
self-consciousness, social self-consciousness, negative
self-concepts, sexual and bodily self-consciousness of
appearance, and facial self-consciousness of appearance.
In contrast, two studies [19, 26] described no consistent
pattern of improvement in body image within their inter-
ventions, HNL treatment intervention of therapist-directed
treatment using massage, compression and exercise, and an
exercise self-management intervention, respectively. It was
reported within the exercise self-management intervention
that this posed as an extra burden on participants, poten-
tially contributing to the lack of symptom improvement and
motivation and participants demonstrating incorrect self-
management techniques of MLD and exercise at follow-up
appointments [19].

Pain was reported to significantly improve in an inter-
vention using MLD and rehabilitation techniques includ-
ing coughing, breathing, and ROM of the neck and shoul-
der exercises [21] and with Kinesio tape [22]. One other
study [14] also reported improvements in pain; however,
these were not statistically significant. This study included
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Table 3 Summary of findings

Summary of findings

Head and neck lymphoedema management strategies compared to control for head and neck cancer patients

Patient or population: HNL patients who have completed treatment for HNC
Intervention: HNL management strategy
Comparison: control

Outcomes Number of participants (studies) Impact Certainty
of evidence
(GRADE)

Functional domains 312 (6 randomised control studies) In three studies, improvements in swallowing function were reported with $000)

intervention when compared to control groups. Only one study reported no  Very low®"¢

significant difference in swallowing function with an exercise intervention.
This was a small sample study and therefore may have contributed to the
result. Range of motion (ROM) was reported in five studies. Only two stud-
ies reported statistically significant improvements in ROM of the neck and
shoulder. Three studies demonstrated that although there were improvements
shown with interventions in jaw, shoulder, and neck ROM, these results
were not statistically significant when compared to control groups provid-
ing usual care. Interventions that significantly improved ROM included
photo-biomodulation therapy and manual lymphatic drainage combined with
rehabilitation
Health-related quality ~ 278 (7 randomised control studies) Four studies reported significant improvements in HRQOL including pain, 500]0)

of life (HRQOL) social functioning, body image/appearance, and emotional functioning. Very low><¢
Emotional and social functioning were improved with the use of Kinesio
taping and photo-biomodulation. Acupuncture was recommended for
consideration as significant improvements were found in self-perception and
self-confidence. Two studies described statistically significant improvements
in pain scores using MLD and Kinesio taping

Adherence 173 (5 randomised control studies) Majority of studies found low adherence. One study recorded an overall lack 500]0)

of compliance with a twice daily intervention regime and recommended a Very low®d¢
future once daily regime to encourage adherence. Adherence also reported
in one study as ‘partially adhered’ to with tasks being performed less
frequently than intended. Other studies demonstrated low adherence with
compression devices and in an intervention associated with additional
burden of exercise. Two studies reported benefits of adherence being associ-
ated with clinical improvements. At least half of participants in home-based
programmes had 68% experiencing improvement and 84% in the hybrid
intervention group. There were 72% adherent participants experiencing
clinical improvements compared to only 28% in those not adhering to the
intervention regimes in one study

GRADE working group grades of evidence
High certainty—we are very confident that the true effect lies close to that of the estimate of effect

Moderate certainty—we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of effect, but there is
a possibility that it is substantially different

Low certainty—our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of effect

Very low certainty—we have very little confidence in the effect estimate: the true effect is likely to substantially different from the estimate of
effect
Explanations

#Most studies reported details on random generated sequence allocations; however, concealments were not made clear in most studies. Only two
studies reported concealment details. Blinding was only reported in two studies, including blinding of assessors and participants in recruitment
stage. Two studies did not provide any details on allocation of participants. Most studies dealt with missing outcome data adequately

There was vast clinical heterogeneity across the intervention studies and in outcomes. Across most studies, there were differences in study
design and methods. Within the reported functional domain outcomes, there was variability in the direction of the outcome in relation to positive
or negative effect

“Narrative synthesis was conducted; therefore, estimates were not precise. There are no effect sizes or details on how wide confidence intervals
are as this was a narrative synthesis

4Most of the studies reported on the random sequence generation, but concealments were not clear in over half of the included studies. Due to
the nature of the included studies, blinding of participants and study personal was not possible after the allocation process. Overall, most studies
avoided inclusion of describing the blinding process of assessors. Most studies dealt with missing outcome data sufficiently

®Vast heterogeneity in adherence with study design and direction of outcome effect
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an intervention using advanced pneumatic compression
devices, which was associated with the stabilisation of pain
in contrast to participants in the control group experiencing
worsening in their pain over the course of the study from
baseline to end of intervention. Sexuality concern was a less
frequently reported HRQOL domain but was included by
Alamoudi et al. [23] who showed significant improvements
after the use of a liposuction intervention and Deng et al.
[27] who also demonstrated significant improvements with
photo-biomodulation.

Kinesio taping was shown to be effective in improving a
number of different HRQOL domains, such as global health,
emotional function, social function, fatigue, insomnia, and
appetite loss using the EORTC-QLQ-C30 [22]. The same
study also incorporated the EORTC-QLQ-H&N35 question-
naire which evidenced significant improvements in pain and
eating.

Adherence of HNL interventions

Adherence was reported in five out of the 12 included stud-
ies [14, 19, 20, 24, 25], of these three stated it to be low
[14, 19, 20]. Ridner et al. [14] commented that participants
used advanced pneumatic compression devices less than the
prescribed twice a day intervention regime, with most only
using it once. Pigott et al. [20] emphasised that adherence
to home programmes was only partially adhered to and that
adherence was greater with MLD than use of compression.
With regard to MLD and compression, 26% of participants
were found to adhere fully to MLD in contrast to 2.5% fully
adhering to using compression [20]. In relation to exercise
self-management, low adherence for most participants was
thought to be due to the potentially increased burden placed
on the intervention group [19]. These two studies clearly
demonstrated synergy in their findings of compression hav-
ing poorer adherence when compared to other HNL inter-
vention management strategies [19, 20].

In contrast, two studies [24, 25] reported satisfactory
adherence to interventions of lymphoedema and fibrosis
(LEF) self-care programmes and home-based HNL pro-
grammes, respectively. When using a LEF self-care pro-
gramme, there was good adherence with 80% completion
rate and 90% satisfaction with both intervention groups and
furthermore no difference between the intervention groups
who experienced a follow-up appointment with a lymphoe-
dema specialist and those who did not. In the home-based
programme, the authors stated that adherence to treatment
was linked with clinical improvements [25]. The author
emphasised that at least half of the participants reported
adherence in 68% of home-based treatments and in 84% of
hybrid treatments, which involved a mixture of both clini-
cian-led and home-based treatments [25]. This demonstrated

that hybrid treatments are associated with greater rates of
adherence [25].

Facilitators and barriers to interventions

Despite the heterogeneity that existed within the included
studies, there was synergy in identified barriers and facili-
tators to the interventions. Time-related factor was a com-
mon barrier. Ridner et al. [14] highlighted that time was the
most common barrier associated with non-adherence in the
intervention group using advanced pneumatic compression
devices, including family reasons, work, and travel. In this
intervention study, participants were reported to not adhere
to the twice daily prescribed regime but rather only used the
advanced pneumatic compression once a day. Interestingly,
adherence to compression was also a common barrier to
intervention implementation [12, 14, 19], with poor adher-
ence relating to participants finding it complex to perform
and experiencing discomfort [12, 14]. Additional barriers to
intervention implementation involved frequency of contact
with professionals [19, 27].

McLaughlin et al. [19] reported on adherence of their
self-management exercise regime, suggesting that a single
face-to-face session with written handouts was not sufficient
to teach self-management techniques, potentially impacting
overall motivation of participants to adhere and acting as a
barrier to effective intervention delivery as patients were
returning to follow-up appointments demonstrating incor-
rect techniques of MLD and exercises. Deng et al. [27] offer
support in their study involving photo-biomodulation, by
highlighting that the frequency of sessions used raised con-
cerns with participants, in that too many sessions placed
an added burden on HNL patients and negatively impacted
their adherence, as well as the feasibility of the intervention.

As well as barriers to intervention implementation, the
included studied also reported facilitators. One facilitator
was emphasised as a participant’s perceived ability to self-
manage vital outcomes for lymphoedema therapy [14]. By
empowering participants, it has been suggested that this can
encourage adherence to self-management and consequently
lower long-term costs through the reduction of requirement
for professional therapy regimes [14]. Furthermore, when
participants received weekly telephone calls during a self-
management intervention, this provided not only an emo-
tional benefit to participants but also psychosocial support
[19].

Minimising subject burden was raised as an important
factor in facilitating interventions in the included studies.
Deng et al. [27] described that this was possible through
thoughtful patient-focused design of the intervention with
appointments, sessions, and assessments being convenient to
those participating and ensuring sessions did not last longer
than 30 min in length. Convenience for participants was key
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as a facilitator in the photo-biomodulation therapy interven-
tion by Deng et al. [27] by reducing travel commitments as
visits for appointments and treatments were organised on
days that participants already had routine oncology appoint-
ments and therefore did not interfere with daily life. One
study reported that within a home programme intervention,
group videos of self-management using MLD and exercises
and written handouts were shared with both patients and
their relatives to promote accurate and regular intervention
adherence [12]. It was of note that despite this, there was no
reference made to the impact of this on intervention delivery
and adherence within the study’s findings [12].

Discussion

To our knowledge, this is the first systematic review to syn-
thesise the effectiveness of HNL management strategies
for patients who have completed treatment for HNC. The
timeliness of this landmark systematic review is important,
evidenced by 11 of the 12 included studies conducted in the
past 5 years, demonstrating an emergent area of research.
This review clearly demonstrates that a vast degree of het-
erogeneity exists across HNL intervention studies in design,
intervention type, duration, and outcome measures used,
therefore making it challenging to define what the compo-
nents are of an effective HNL intervention. Furthermore, the
small number of available HNL intervention studies denotes
the infancy of this field of inquiry. This is supported by
Starmer et al. [8] who highlighted that the standard of care
for HNL globally is varied, with no standard clinical path-
way or process of referral clearly outlined for healthcare pro-
fessionals and patients, demonstrating the need for improved
evidence-based HNL management for this population [8].
Nonetheless, this review highlights some promise on the
effectiveness of HNL interventions to improve HRQOL and
functional outcomes, which is paramount given the high pro-
pensity (up to 90%) of HNC survivors living with this late
effect of treatment [33]. Importantly, a few HNL interven-
tions with self-management components pointed towards
some benefits, which is encouraging given the require-
ment for long-term management of HNL [12, 19, 24], but
adherence often proves challenging [12, 19]. Findings from
this review depict the need for researchers to explore how
adherence to HNL interventions can be improved, alongside
an essential need for well-designed and reported studies,
informed by theory, and guided by a complex intervention
development framework [34, 35] and evaluated using vali-
dated tools such as EORTC-QLQ-43 to compare effective-
ness of treatment components.

As noted above, the findings of this review highlight that
despite some interventions demonstrating improvements in
specific functional aspects of HNL, nonetheless there was
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no consistent trend evident. This is critical, as functional
challenges to speech, eating, and range of motion frequently
confronted by patients living with HNL result in them being
placed at a greater risk of social isolation and poor overall
HRQOL [36]. Although overall HRQOL was reported in
most included studies within this review, there was hetero-
geneity within specific domains depicting improvements and
no consistent trend in responses to specific interventions.
At baseline body image/appearance, pain, swallowing, and
range of motion were all commonly reported side effects of
HNL in this review, emphasising the significant and detri-
mental impact this chronic condition can have on not only
function but overall HRQOL if left untreated [23, 27].

Improvements within healthcare provision, to include
treatment of HNC, have resulted in a greater number of peo-
ple living longer with HNC as a chronic illness, requiring
adaptations and changes to individuals’ lifestyles [37, 38].
Approaches to managing chronic illnesses including HNL
have shifted from traditional provider/patient relationships
to individuals playing a key role in their care through self-
management [37]. Despite support from literature regarding
the importance of promoting self-management to individu-
al’s responses to HNC treatment-related side effects, [12,
19, 24], and not incorporating a ‘one size fits all’ approach
[39], there is a lack of evidence within this review on how
best to embed HNL self-management intervention strategies
[39]. This is possibly due to the lack of clarity surround-
ing conceptualising of self-management within cancer care
[40]. Nonetheless, recently, Dunne et al. [4] noted that there
was evidence to suggest that self-management may be opti-
mised within the context of an individualised approach. This
individualised approach is supported by other researchers,
who comment that an individual response to cancer-related
treatment effects is necessary to aid adjustments to daily life
following treatment for HNC [41, 42]. Given the chronicity
of HNL [41] and the uniqueness of individuals and their
cancer journeys, it may prove useful to provide HNL inter-
ventions promoting self-management strategies tailored to
individual’s needs.

In the present review, adherence is highlighted as an
important factor in effective HNL intervention delivery.
Despite adherence being linked with clinical improvements,
indication in this systematic review was that most HNL
interventions were poorly adhered to [14, 25, 27]. There
was evidence to suggest that issues surrounding adherence
were associated with participants experiencing difficulties
with compression devices, reporting they were too complex
and caused discomfort [14, 20]. This association between
poor adherence and compression is resultant from the unique
head and neck anatomy and discomfort experienced by HNC
patients [4]. Other factors contributing to poor adherence
within this current systematic review are patient burden
due to time-related barriers and frequency of contact for
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dose delivery of the intervention [12, 14]. Understanding
and promoting adherence to HNL interventions warrants
further exploration as an enriched understanding could, in
part, mitigate the detrimental impact that HNL can have on
patients’ function and overall HRQOL [43, 44].

In the current review, the effects of appearance were
reported to be potentially detrimental and a commonly
reported side effect [23, 27]. This is vital to consider within
effective intervention delivery as changes to a person’s
body image, because of HNL, can be difficult to hide and
often create body image—related distress, therefore having
the potential to present psychosocial issues, inhibiting the
ability to self-manage their chronic HNL [44, 45]. Interest-
ingly, the importance of self-efficacy within effective inter-
vention delivery was emphasised in the current review and
is an important component to consider when developing a
HNL intervention [46]. Self-efficacy has been described as
a strong predictor of how effective an individual will be in
performing a given task and has a direct impact on achieving
their goals [47]. A facilitator to self-managing chronic dis-
eases such as HNL is to increase an individual’s self-efficacy
to ensure they believe that they can manage their disease
and therefore provide motivation and behaviour change [14,
48]. An individual’s self-efficacy is clearly identified as a
facilitator in effective intervention delivery and may have
the potential to have a positive impact on the low adherence
rates reported in the current review and reduced demand
placed on professional therapists, which is often a finite
resource [4, 14].

An element of integrating self-management into daily life
and increasing self-efficacy has been described as including
techniques of trial and error and goal setting [38, 49]. There
is synergy within previous research focusing on the inclusion
of goal setting within behaviour change techniques. The con-
cept of behaviour goal setting has been highlighted as key
within behaviour change interventions [50]. This concept
when implemented as a detailed plan, including the when,
where, and how aspects of performing a behaviour proved
to be more effective, results in positive changes within self-
efficacy and behaviours in interventions [51, 52]. Patients
with HNL may benefit from the integration of individualised
behaviour goal setting, improving their adherence to specific
self-management strategies and therefore promoting positive
long-term behaviour change.

Considering the biopsychosocial challenges that accom-
pany HNL, there is a dearth of information demonstrated
within the current review on how individuals successfully
can integrate self-management into their daily life. Rela-
tionships between patients and their family, friends, and
healthcare providers is emphasised as being fundamental
to successful self-management within chronic conditions
[49]. In fact, those patients with greater levels of support
from family members have demonstrated greater adherence

to self-management techniques and control over chronic
conditions such as HNL [39]. Despite this emphasis on the
important role that family and healthcare providers can have,
there is a paucity within this current review on how these
roles can be utilised to deliver effective HNL interventions
and promote adherence of self-management. Despite one
study identifying the potential positive role that family mem-
bers can have in promoting adherence and accurate self-
management techniques, this potentially beneficial nature
of family member support was not included as an outcome
in the study [12]. Further research is required with patient
and public involvement integration to develop effective HNL
self-management interventions, which promote adherence
and meet the biopsychosocial challenges presented by this
patient population [12].

Strengths and limitations

This systematic review was rigorously conducted with an
extended publication criteria of 20 years to ensure no rel-
evant studies were excluded. The inclusion and exclusion
criteria resulted in studies that did not segregate HNC data
from other cancer subtypes being excluded, therefore poten-
tially being viewed as a limitation.

The initial searching of literature in this current review
was performed by the first author (LM) and undertaken
independently by a second author (CS) to ensure rigour,
with data extraction performed by the first author only and
checked by three co-authors (CS, NB, LD). Quality assess-
ment of the included studies was conducted but no study
being excluded due to poor quality due to the recent emer-
gence of a small number of extant studies (n=12). This
could be viewed as a limitation as there were studies rated
at a serious risk of bias with a very low level of certainty
using the GRADEpro software tool.

Conclusion

Effective intervention to manage the chronic effect of HNL for
patients, although showing promise, is in its infancy. This cur-
rent systematic review has demonstrated a dearth of literature
focusing on the components of an effective HNL intervention,
to include the role of self-management. Self-management has
been reported to be beneficial in the long-term management of
chronic conditions, including HNC, but adherence to home-
based HNL interventions is generally poor. It is important
to gain a richer understanding of what promotes long-term
behaviour change to improve adherence to HNL interven-
tions, to include the role of family members. Additionally,
the impact and significance of this systematic review demon-
strates a timely need to develop and evaluate evidence-based,
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theory-driven interventions with patient and public involve-
ment embedded, to improve HNC patients’ functional out-
comes and promote HRQOL as a consequence of HNL.
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