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ABSTRACT

A project of the American Lymphedema
Framework Project (ALFP), this review seeks
to examine the policy and economic impact 
of caring for patients with lymphedema, a
common side effect of cancer treatment. This
review is the first of its kind undertaken to
investigate, coordinate, and streamline
lymphedema policy initiatives in the United
States with potential applicability worldwide.
As part of a large scale literature review
aiming to systematically evaluate the level of
evidence of contemporary peer-reviewed
lymphedema literature (2004 to 2011),
publications on care delivery models, health
policy, and economic impact were retrieved,
summarized, and evaluated by a team of
investigators and clinical experts. The review
substantiates lymphedema education models
and clinical models implemented at the
community, health care provider, and indivi-
dual level that improve delivery of care. The
review exposes the lack of economic analysis
related to lymphedema. Despite a dearth of
evidence, efforts towards policy initiatives at
the federal and state level are underway.
These initiatives and the evidence to support
them are examined and recommendations for
translating these findings into clinical practice
are made. Medical and community-based
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disease management interventions, taking on
a public approach, are effective delivery
models for lymphedema care and demonstrate
great potential to improve cancer survivorship
care. Efforts to create policy at the federal,
state, and local level should target implemen-
tation of these models. More research is
needed to identify costs associated with the
treatment of lymphedema and to model the
cost outlays and potential cost savings
associated with comprehensive management 
of chronic lymphedema.
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Lymphedema is a chronic disease
affecting an estimated 3-5 million Americans,
presenting a significant public health problem
(1-4). Although evidence-based, best practice
guidelines have been outlined in consensus
documents (5-7) lymphedema is a relatively
under-recognized condition in both medical
and public domains. The reasons for this
include a lack of public awareness of the
condition, insufficient education and know-
ledge among health care providers regarding
its etiology and management, and limited
reimbursement coverage to support
lymphedema care models. 

Implementation of care models for
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lymphedema faces several barriers. First,
population-based prevalence studies are
lacking, rendering the magnitude of the
condition and concomitant population need
unknown (1,3). Furthermore, little is known
about the economic burden of this chronic,
life-long condition as cost data related to
lymphedema management and related
complications are sparse. Lastly, although
myriad studies and reviews report clinical
efficacy of lymphedema management
techniques (8-10), this evidence has not been
adequately presented in a delivery model
framework. In lieu of such infrastructure,
coverage and reimbursement for condition
management is relatively absent, thereby
serving to create disincentives for providing
adequate care.

It is critical that these issues be addressed
at the local, state, national, and international
levels by health policy initiatives with the
primary goals to promote awareness, educa-
tion, optimal treatment, and adequate
coverage and reimbursement (2,11-14). The
objectives of this review are to identify the
evidence-base related to care delivery models
and the costs associated with lymphedema
management, as well as to provide
recommendations for health policy initiatives
targeting best practice for lymphedema
management in the United States.

METHODS

Two members of the executive committee
(JNC, JMA) of the American Lymphedema
Framework Project (ALFP) coordinated the
literature search and article retrieval process.
A research librarian assisted with initial
searches using the search terms defined in 
the Best Practice for the Management of
Lymphoedema (2006), with additional terms
identified by topic authors (NLS, RW, 
Y-CTS) related to lymphedema (2004-2011).
Standard databases were searched including
Pub Med, CINAHL, the Cochrane Database
of Systematic Reviews, Cochrane Controlled
Trials Register, PapersFirst, ProceedingsFirst,

Worldcat, PEDro, National Guidelines
Clearing House, ACP Journal Club, and
DARE. In addition, articles from the authors’
archives were examined. These articles were
nominated for inclusion by the topic authors
and reviewed by the ALFP editors (BRS,
JMA, JNC). 

The process of the systematic review is
detailed in Fig. 1. In brief, the reference
librarian and AFLP research staff screened
the search results to determine that inclusion
criteria were met. Selected references were
reviewed to ensure applicability to lymphe-
dema. ALFP editors (BRS, JMA, JNC) sorted

Fig. 1.  Retrieval of manuscripts in systematic review.
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abstracts and articles according to pre-
defined topic areas. Full texts of each article
were then assigned to topic authors (NLS,
RW, Y-CTS) for review, verification of
inclusion, summarization, and quality
evaluation. Non-refereed articles, abstracts,
and dissertations were excluded.

Each article was summarized by one
topic author (NLS) and reviewed by the other
authors (Y-CTS, RW) to ensure accurate
representation of the material. Topic authors
categorized the quality of the evidence using
the research grading system from The Oxford
Medical Journal: The Bandolier model for
evidence ranking (Table 1) (15). Grading 
was by author consensus and the process 
was facilitated and confirmed by the editors. 
The final studies selected for inclusion are
displayed in Table 2 along with their assigned
evidence ranking. 

FINDINGS

The literature search yielded studies in
two primary domains: evidence-based care
delivery models and cost analysis. Care
delivery models were further stratified into
educational interventions and clinical
intervention models. 

Evidence-Based Care Delivery Models

The delivery of care for lymphedema
requires not only direct medical intervention
to mitigate the condition, but also educational
efforts to improve awareness among health
care providers, patients, and communities as
to the integral components of lymphedema
management. 

Educational Interventions

Matthews et al (2007) (16) demonstrated
improvement in knowledge and attitude
scores when a lymphedema educational
program was provided to public participants
and health care providers. This work supports
the premise that targeted educational inter-
ventions may be effective in raising lymphe-
dema awareness in both the community
setting and in clinical domains. 

Seymour et al (2005) (17) described the
effectiveness of a collaborative provider
educational model. This education exchange
model was effective at increasing provider
knowledge and awareness of evidence-based
practice and demonstrated changes in clinical
care delivery among participants at follow
up. Additionally, increased patient adherence
resulted in improved clinical outcomes.

Nandha et al (2007) (18) used a
community-based educational model through
school systems in a district in India endemic

TABLE 1
Assessment Criteria for Systematic Review (15)
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with lymphatic filariasis. A significant
improvement in lymphedema awareness and
in adherence to preventive strategies was

found. The findings support the premise that
a community-based educational model can
improve awareness and increase adherence to

TABLE 2
Abstracted Article Summary and Evidence Ranking
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lymphedema management strategies. 
Using a dermatology life-quality index,

Yahathugoda et al (2005) (19) demonstrated
poor quality of life and poor knowledge base
among patients with lymphedema; concluding
that the need existed for a community-based
educational program to promote standard
lymphedema treatment and management. 

Clinical Intervention Models for Lymphedema
Management

Morgan et al (2006) (20) published a
review article examining the standard of care
for the diagnosis and treatment of lymphe-
dema in various medical domains. This
review highlights the evidence base for
complete decongestive therapy (CDT) and
describes successful policy initiatives in the
United Kingdom. These initiatives may serve
as a model for other countries, including the
United States.

Armer et al (2009) (21) reported the
outcomes of an expert lymphedema stake-
holder meeting on lymphedema management
in the United States. Multi-disciplinary
experts in the field of lymphedema made
recommendations to collate evidence and
promote best practice through policy
initiatives. These recommendations are
currently being implemented by the ALFP 
to shape the direction of best practice and
policy in the United States. 

Linnitt et al (2005) (22) published a case
study illustrating clinical outcomes and cost
savings associated with appropriate lymphe-
dema management. This report demonstrated
cost savings with appropriate lymphedema
management and an overall decrease in
lymphedema-related complications, such as
cellulitis infections and associated hospitali-
zations, over time after the completion of
appropriate treatment.

Howell et al (2005) (23) reported on a
nurse-led community-based treatment
program which integrated clinical and
educational interventions to promote best
practice for lymphedema management. 

The intervention was clinically effective, 
yet demonstrated the substantial burden that
lymphedema placed on the patient’s quality
of life even when appropriate and compre-
hensive care was rendered, suggesting the
need for on-going supportive care using 
a clinical and community-based approach. 

Economic and Cost Analyses Associated with
Lymphedema and its Treatment

Shih et al (2009) (24) estimated the
incidence of lymphedema and medical cost 
of treating lymphedema in breast cancer
patients using claims data in the United
States. The study reported that the two-year
medical costs are significantly higher for
patients with lymphedema ($23,167)
compared to those breast cancer survivors
without lymphedema claims ($14,877).
Patients with lymphedema were twice as
likely to have lymphangitis or cellulitis,
known to contribute to a more advanced
condition and compound medical costs (25).

Cherry et al. (2005)[26) estimated cost
savings of approximately £8,000 per episode
of care when a vibratory device was included
as a modality to treat lymphedema associated
with venous leg ulcers. To what extent the
cost savings documented in this study are
generalizable to lymphedema in the absence
of venous pathology needs to be explored 
in future studies involving a much larger
sample size.

Bulley et al (2007) (27) examined the
physical and psychosocial burden associated
with lymphedema, noting that patients with
lymphedema experience greater burden than
those without lymphedema, but this detriment
may be alleviated with treatment interven-
tions. This is a novel study reporting that the
psychological burden of lymphedema is an
important factor which must be considered
when estimating the total cost of lymphedema. 

Stout et al (2012) (28) compared the
direct costs associated with early detection
and treatment of early lymphedema using a
novel Prospective Surveillance Model (PSM)
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of care to the direct cost of treating advanced
stage lymphedema over the first year
following surgery for breast cancer in the
United States. The PSM with early inter-
vention demonstrated a significantly lower
cost ($693 per patient) as compared to
treating advanced lymphedema ($3,212 per
patient). No indirect costs were included in
this analysis. While cost per patient was
much lower for patients in the PSM group
consideration should be given to the potential
for progression of lymphedema.

Cheville et al (2010) (29) quantified
utilities in a cohort of patients with
lymphedema in the United States. Utilities
values provide a quantification of how a
condition impacts quality of life (QOL) using
a single value on a scale of 0 (death) to 1
(perfect health). Lymphedema-associated
utilities were reported to be on average 
0.80 (range 0.72 to 0.86). Utility values were
lowest for patients with cancer-related
lymphedema suggesting a greater QOL
impact associated with the condition. The
authors build an important foundation for
cost-effectiveness analyses, as utility values
are an important factor used to calculate
quality-adjusted life years (QALYs), an
outcome measure commonly used in cost-
effectiveness studies. 

Arsenault et al (2011) (30) assessed the
impact of a CDT program on the cumulative
incidence of hospitalizations for patients 
with recurrent lymphedema-related cellulitis.
Prior to CDT intervention, they reported a
cohort with a mean of 8.5 hospitalizations per
year; following CDT and a 24 month follow
up, there was a decrease in the number of
hospitalizations to 0.63 per year. Although
costs were not quantified in this study, the
associated reduction in hospitalizations infers
a significant cost savings that would be
enabled by adequate CDT intervention for
patients with lymphedema. 

APPLICATIONS TO CLINICAL (BEST)
PRACTICE FOR LYMPHEDEMA

This review substantiates the premise
that lymphedema education models can be
successful when implemented at the commu-
nity, health care provider, and individual
levels. Level III evidence exists to support
educational interventions that can
successfully improve awareness and promote
positive attitude changes among clinicians
and the public. Additional evidence
demonstrates that education impacts the
practice patterns of clinicians and motivates
patients towards achieving better results
through self- management. Targeted clinical
education programs are associated with
improvement in clinical outcomes. 

Interval and on-going lymphedema
management is carried out through imple-
mentation of clinically effective interventions.
This review highlights level V evidence
supporting the translation of these clinical
interventions into comprehensive models of
care. Consensus reports and expert opinion
suggest that health care delivery models,
when aligned with evidence-based guidelines,
reduce disease burden, enhance outcomes,
and positively impact both the individual 
and society (20,31-36). There is merit to
recognizing a comprehensive care model that
targets the life-long spectrum of lymphedema
management based on this evidence. 

This review exposes the paucity of
currently available economic analyses
pertaining to lymphedema management. 
One of the most rigorous studies is an
analysis of claims data which demonstrates
higher medical cost associated with
lymphedema in a group of breast cancer
survivors (24). While these findings are
noteworthy in that they highlight the cost
impact of condition management in women
with breast cancer, caution must be exercised
in extrapolating these estimates to other
populations. It is widely recognized that costs
estimated from administrative claims data
under-estimate true incidence rates and costs
due to the constraints of payment policies,
coding systems, and reporting mechanisms.
Theoretically, a stream-lined, evidence-based
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care delivery model that uses a prospective
approach for early detection and treatment of
lymphedema could significantly reduce the
overall costs of management. However, this
has not been fully explored beyond a single
direct cost analysis (37). The cost findings
reported demonstrate that persons with
lymphedema are faced with higher medical
costs, likely throughout their lifetime. This
should be recognized and warrants economic
modeling to assess the total cost burden as
well as studies of cost-effectiveness to
improve condition management. 

Regulatory and Legislative Applications of
Evidence

Evidence-based medicine informs health
care delivery models. Models are assessed
based on their outcomes, resource utilization,
and associated costs (38). A large body of
evidence highlights clinically effective
interventions for lymphedema management.
However, assessment of the full compre-
hensive model for chronic lymphedema
management has not yet been accomplished. 

Despite this paucity of evidence, policy
efforts for improving lymphedema coverage
at the federal and state level in the United
States have been undertaken. In 2009, a
lymphedema measurement and treatment
technology assessment was commissioned 
and presented at a public meeting of the
Medicare Evidence Development and
Coverage Advisory Committee (MEDCAC)
(http://www.ahrq.gov/clinic/ta/comments/lym
phedema/). The panel convened health care
experts to examine the evidence-base for
clinical lymphedema treatment. This panel
reported an intermediate-level of confidence
(1=Low confidence, 3=Intermediate
confidence, 4- 5=High Confidence;
https://www.cms.gov/faca/downloads/id51a.pdf)
that complex decongestive therapy (CDT)
alone, CDT with adjuvant compression
devices, compression bandaging/compression
garments alone, and pneumatic compression
devices alone produce meaningful

improvements in health outcomes for
lymphedema patients. These findings have
the potential to impact Medicare coverage
policies and can serve to inform the private
payer community of the benefits of a compre-
hensive clinical model for lymphedema
management. 

Several state-based legislative efforts
have resulted in proposed and enacted policy
mandates specific to lymphedema. Analyses
of state mandates have shed light on the
potential economic burden of ubiquitous
coverage for lymphedema medical manage-
ment. Table 3 provides a comparison of the
mandate analyses from three states including
an analysis of costs based on claims data
covering the first seven years of the Virginia
mandate. These data demonstrate that the
cost of clinical management of lymphedema
is low considering the prevalence of the
condition among the risk pool of those
included in the analysis. These data, however,
may falsely under-estimate the true burden
and costs associated with the lymphedema as
claims data from private payers may under-
represent the prevalence of lymphedema.
Furthermore the purported costs, based on
existing coverage allocations and current fee
schedules, neglects consideration of durable
medical equipment (DME) costs and other
services not covered by the insurance plan.
DME costs are not currently covered by many
private payers, but may be required for care.
On the other hand, none of these analyses
consider the anticipated reduction in burden
due to the prevention of lymphedema-related
complications, including cellulitis hospitali-
zations among other issues which may result
in cost savings (39,40). This review highlights
level III evidence from an analysis of CDT in
patients with recurrent lymphedema-related
cellulitis (n=10) which reported an absolute
risk reduction of 7.83 hospital admissions 
per year among the cohort studied, poten-
tiating a significant cost savings (30).
Reasonable extrapolation of this preliminary
finding supports potential cost savings
through adequate condition management. 
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RECOMMENDATIONS FOR 
FUTURE WORK

Lymphedema is a chronic condition (41)
that requires a comprehensive model of care
for optimal management. As outlined in 
two articles by Bodenheimer et al in the
Journal of the American Medical Association,
successful components of chronic care 
models include: a focus on patient self-care
management; wide-spread community-based
education and awareness of continuing and
on-going disease management strategies;
increased provider awareness; and appropriate
applications of interventions at pivotal points
along the disease continuum (31,38). This
approach has been extrapolated to lymphe-
dema management by Stout et al (11) who
propose a novel construct for basic, interme-
diate, and advanced levels of lymphedema
management. The policy initiatives suggested
by these authors (Table 4) outline the basis
for community and provider integration for
implementing these recommendations. This

model of care strives to develop a compre-
hensive approach for life-time management
of lymphedema.

In the United States, lymphedema is a
common sequela of cancer treatment (42). 
In 2006, the Institute of Medicine (IOM) (43)
characterized the needs of adult cancer
survivors relative to the trend of increased
survivorship and the myriad of consequential
late effects associated with treatment (42,43).
The IOM report defines optimal survivorship
care models, proposes steps to improve current
care constructs, and outlines strategies to
prevent or mitigate the late effects of cancer
treatment. These recommendations should 
be foundational to informing U.S. policies
supporting education and clinical care 
for lymphedema.

Policy Options and Recommendations

A streamlined approach to bridge the
public health needs and the available health
care resources for optimal lymphedema

TABLE 4
Policy Approaches for Lymphedema Management [adapted from Stout et al (11)]
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management is needed. The chronic care
model provides a suitable means to this end
through public education and awareness
initiatives, community-based interventions,
health care provider education, and risk
reduction and treatment strategies, and is
supported by the findings of this review. 

A framework for lymphedema-specific
policy options that is based on the existing
evidence for care delivery models, informed
by available cost data and extrapolated based
on the construct of chronic disease manage-
ment, will have profound impact in the 
U.S. Policy options should target federal laws
(Title XVIII of the Social Security Act,
ERISA, FEHBA) and state laws (employee
health plans, state employees, private
insurance) as well as combinations of these
matrices (Medicaid). Optimal integration of 
a care delivery model for lymphedema will
require participation of stake-holders across a
broad continuum. Health care providers are
an obvious target of such effort. Additionally,
both public and private payers are key stake-
holders in enabling this model through
reimbursement schemes designed to support
condition management. Patient advocacy
organizations and professional associations
also play an important role in raising aware-
ness and promoting optimal care models.

At the federal level, policies governing
service coverage and payment under the guise
of clinical practice guidelines could expand
the availability of clinical models of care. The
Center for Medicare and Medicaid Services
should promote policy in which all aspects of
evidence- based treatment intervention are
adequately reimbursed. This act would align
with the recent MEDCAC findings and
enable treating providers to select effective,
patient-centered treatment interventions. 
The Agency for Healthcare Research and
Quality has released clinical practice
guidelines specific to secondary lymphedema
(http://www.guideline.gov/content.aspx?id=15
699&search=lymphedema) and identified
educational and clinical interventions suitable
for its management. A demonstration project

could aid in expanding the provision of
lymphedema care by tracking utilization, 
as well as measuring the cost impact of 
such care.

These federal and state policies and
policy options should also be applicable to
other countries with similar healthcare
systems as well as to countries with other
healthcare models allowing review and
modification of treatment options on
national, regional, or state and local levels.

To successfully track lymphedema-
related diagnoses and treatment, a uniform
coding system is required. In the United
States, enhanced ICD-9 codes, Common
Procedural Terminology (CPT) codes, and
the formation of a comprehensive compression
garment coding system under the Health
Care Procedure Coding System (HCPCS) 
are initiatives that can substantially improve
the tracking of condition incidence,
prevalence, severity, and utilization through
claims data or medical record analysis.
Alternative payment models are being put
forward by various U.S. health care
professional associations (44) and these
models should be examined and warrant
consideration based on the dynamic natural
course of lymphedema. 

Organizations such as the American
Lymphedema Framework Project (ALFP),
the North American Lymphedema Education
Association (NALEA), the Lymphology
Association of North America (LANA), and
the National Lymphedema Network (NLN),
along with other professional (e.g.,
International Society of Lymphology and
regional/national chapters) and advocacy
organizations worldwide can target
educational initiatives to increase awareness
of the condition and its life-long implications
on the patient, health care provider, and
society. The Canadian Lymphedema
Framework project was initiated in 2009 with
parallel goals to those of the ALFP and could
also serve as a collaborative partner (45).
These organizations should establish and
promote a health services research agenda to
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investigate the natural history of lymphe-
dema, as well as to study cost-effectiveness of
various evidence-based care delivery models
for lymphedema management.

State policy is another target for
lymphedema-specific initiatives. Historical
data on state- based legislation is highlighted
in Table 3 and provides an overview of
feasible coverage mandates for third party
payer consideration. These initiatives also
have local education and awareness
components at their core. Furthermore, the
clinical and economic impact of state-based
legislative initiatives should be evaluated and
their extrapolation and expansion piloted. 

Lastly, grassroots efforts are not to be
overlooked. Community-based awareness,
patient and provider education, and adequate
delivery models are priorities for advocacy
organizations. To date, grassroots efforts have
been successful in supporting state mandates
for lymphedema coverage. These local efforts
should be expanded utilizing large-scale advo-
cacy organizations, including the National
Lymphedema Network, the American Cancer
Society, LiveStrong, and others.

CONCLUSION

This review supports widespread
implementation of educational and clinical
interventions as a means to improve health
care delivery for patients with lymphedema.
Policy initiatives should aim to elucidate the
evidence-based lymphedema management
interventions in an effort to guide coverage
and reimbursement decisions for both public
and private payers. Further, a collective effort
is needed to develop policy targeting: (1)
improved public and provider awareness of
lymphedema; (2) promotion of effective care
delivery models; (3) analysis of the cost-
effectiveness of lymphedema management
strategies; and, (4) assessment of the total
economic burden of the condition. Future
research should substantiate and integrate
evidence from state mandate analyses, as well
as the peer-reviewed literature so that these

data may inform sound policy. Concerted
efforts that leverage resources at the federal,
state, and local levels are instrumental to the
success of lymphedema policy initiatives.
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