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ABSTRACT

Currently, there is a lack of data related
to differences in symptoms and infection
across different types and anatomical sites of
lymphedema. The objective of this study was
to examine differences in symptoms and
infection status among individuals with
lymphedema of the upper or lower extremities.
The National Lymphedema Network initiated
an online survey of self-report lymphedema
data from March 2006 through January 2010.
Descriptive statistics, Mann-Whitney tests,
and Chi-square tests were used to analyze
data. 723 individuals with upper extremity
lymphedema and 1114 individuals with lower
extremity lymphedema completed the survey.
Individuals with extremity lymphedema
experienced high symptom burden and
infectious complications. Compared with
individuals with upper extremity lymphedema,
individuals with lower extremity lymphedema
experienced more frequent and more severe
symptoms (p<.001), infection episodes
(p<.001), and infection-related hospitaliza-
tions (p<.001). No statistically significant
differences of symptom burden and infection
status were identified between individuals 
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with lower extremity primary and secondary
lymphedema. 

Individuals with extremity lymphedema
experience substantial symptom burden and
infectious complications; however, those with
lower extremity lymphedema have more severe
symptoms and more infections than those 
with upper extremity lymphedema. 

Keywords: symptom, infection, extremity
lymphedema, primary lymphedema,
secondary lymphedema

Lymphedema is a life-long, but manage-
able, condition that can have a significant
impact on individuals’ daily functioning,
work productivity, and quality of life (QOL)
(1), and can also create financial burden for
individuals and their families (2-5).
Lymphedema can be classified as either
primary or secondary; may be mild,
moderate, or severe; and may be transient,
episodic, or chronic in nature.

Although the etiology is not yet fully
understood (6-7), primary lymphedema is
related to an inherent defect with the
lymphatic system that is often associated with
mutation in gene(s) involved in the process of
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lymphangiogenesis (8-12). Primary lymphe-
dema may be present at birth (i.e., congenital
lymphedema) or may become evident later in
life. For example, lymphedema praecox
generally occurs prior to the age of 35 years
(e.g., in girls during puberty), whereas late-
onset lymphedema tardum may occur in
individuals more than 35 years of age (5-6).
The estimated incidence of primary lymphe-
dema reported in the literature is about 1 in
6,000 births, which can be extrapolated to
around 1 million carriers of the lymphedema-
associated gene(s) in the United States (13).

Secondary, or acquired, lymphedema is
the most common type of lymphedema in
developed countries (2,5). It is estimated that
between 2 and 3 million individuals in the
United States experience secondary lymphe-
dema. Although secondary lymphedema
largely results from cancer and its treatment,
it can also result from other trauma or overuse
of the lymphatic system (e.g., traumatic
injuries, burns, large or circumferential
wounds, infection, pregnancy, venous disease,
and obesity) (14). 

It is difficult to determine the overall
population burden of primary and secondary
lymphedema as it is often either under- or
mis-diagnosed (5). Currently, lymphedema 
is not considered a curable condition. It is 
most frequently seen as a chronic condition
that requires individuals’ long-term
involvement in treatment and self-care
management. Sufficient high-level evidence
based on rigorous research is not available 
to conclusively support recommendations 
for treatment and self-care strategies in
individuals with primary and/or secondary
lymphedema. Recent studies reported that
lymphedema remains poorly understood
among healthcare professionals and is
frequently under-diagnosed and under-
treated (15-16). Qualitative studies have
vividly described significant distress and
symptom burden among individuals with
lymphedema (15-17). Therefore, to increase
healthcare professionals’ awareness and
provide them with evidence-based data for

addressing the critical needs and issues
related to lymphedema management, it is
imperative for investigators to elicit and
synthesize accurate information related to
lymphedema from patients’ perspectives. The
current study was designed to address this
need. Specifically, survey data collected by
the National Lymphedema Network (NLN)
was used to examine patients’ perceptions
about symptom experience, infection status,
and infection complications.

Since 2006, the NLN has collected data
using a web-based survey to identify key
information related to primary and secondary
lymphedema and explore the overall patient
burden associated with lymphedema.
Approximately 20% of the surveys were
received via postal mail. The survey consisted
of two sections. Part 1 focused on collecting
information related to lymphedema
occurrence, symptom burden, access to
treatment, and self-care information. Part 2
asked respondents about where and how they
obtained education and particular informa-
tion about lymphedema management. The
findings reported here exclusively involved
the analysis of data collected in Part 1 of the
survey, with a focus on data from a subset of
respondents (70%) with extremity
lymphedema. The aims of the study were to
determine whether or not there were
differences in self-reported symptom burden
and infection occurrence among individuals
with upper or lower extremity and primary 
or secondary lymphedema of upper or lower
extremities. It was hypothesized that
symptoms and infection status differed
between individuals with upper or lower
extremity lymphedema (Hypothesis 1) and
between those with primary or secondary
lymphedema (Hypothesis 2). In addition, it
was postulated that individuals with a high
symptom burden were also more likely to
report repeated episodes of infection,
regardless of the etiology or lymphedema
involvement of upper or lower extremities
(Hypothesis 3).
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METHODS

Survey Development

The NLN web-based survey (Part 1) 
was developed by the NLN Research
Subcommittee in 2006, using an iterative
process that included: a) item generation; 
b) review and revision by clinical experts; 
and c) final review and approval by the NLN
Research Subcommittee. The final
questionnaire consisted of 16 components
that focused on the collection of information
related to respondents: demographics, type 
of lymphedema, characteristics of primary
lymphedema, affected area(s), surgical
treatment, other causes of lymphedema,
infection status, associated symptoms, self-
care regimens, prior history of complete
decongestive therapy (CDT) or manual
lymph drainage (MLD), alternative treat-
ments explored, quality of life (QOL),
insurance status and coverage policies, and
open-ended questions aimed at eliciting
responses related to their perception of the
most critical issues in their personal
experiences with lymphedema. 

Survey Administration

The survey was posted on the NLN’s
website (www.lymphnet.org) beginning in
2006. Solicitation for participation in the
survey was initiated using the NLN Lymph
Link, websites, NLN members and support
groups’ mails, lectures, advertisements, and
through attending national and international
conferences. The survey was accessible to
individuals in the United States and world-
wide. Completion of the survey served as the
respondents’ consent to participate in this
web-based survey study. The data reported in
this article were collected from March 2006 to
January 2010. The study was approved by
the University of Missouri Health Sciences
Institutional Review Board (IRB) and the
secondary data analysis was approved by the
IRB at Vanderbilt University. 

Data Downloading and Verification

Raw data were downloaded using a
Microsoft Excel spreadsheet. The Human-in-
the-loop (HITL) method (18) steps were used
to verify and clean data by screening for
duplicate respondents and invalid cases,
which were defined as surveys with missing
data on key study variables. 

Statistical Analysis

Data were analyzed using the statistical
software package SPSS version 19.0.
Descriptive statistics were used to summarize
the characteristics of the cohort. Medians as
well as 25th and 75th interquartile (IQR)
ranges were used to report continuous vari-
ables. Frequency distributions summarized
nominal characteristics. Comparisons
between distress levels of symptoms among
different groups were conducted using Mann-
Whitney tests for the continuous variables.
Respective comparisons for nominal charac-
teristics were conducted using chi-square 
tests of independence. Spearman’s correlation
was used to examine the associations of
symptom occurrences with infection episodes.
A maximum alpha of 0.01 was used for
evaluating statistical significance.

RESULTS

Sample

From March 2006 through January 2010,
a total of 2,968 surveys were completed.
Following the deletion of duplicate surveys
(n=220) and those with invalid responses
(n=14), data from a final cohort of 2734
respondents were available for analysis. The
most frequently identified anatomic
distribution for lymphedema in the cohort
was extremity lymphedema (n=1929, 71%).
Thus, the findings in this study are based
exclusively on respondents with reported
primary or secondary extremity lymphedema.
Because of an insufficient number of
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individuals with reported upper extremity
primary lymphedema (n=12), we were 
unable to make valid comparisons between
individuals with upper extremity primary 
and secondary lymphedema.

Distribution of Lymphedema

With respect to the reported type of
lymphedema, 66% of the respondents
reported having secondary lymphedema,
while 30% reported having primary
lymphedema, and 4% did not indicate type 
of lymphedema. Regarding the anatomical
sites of lymphedema, 71% (n=1929) of the
respondents reported extremity lymphedema
only, 22% reported combined extremity(s)
and other anatomic sites of lymphedema
(e.g., breast and trunk), 3% reported having
non-extremity lymphedema, and 4% did not
indicate site of lymphedema. The distribution
of the respondents with extremity
lymphedema (n=1929) was categorized based
on anatomic location and etiology: (1) 36%
had upper extremity secondary lymphedema;
(2) 31% had lower extremity primary
lymphedema; (3) 28% had lower extremity
secondary lymphedema; (4) 2% had both
upper and lower extremities primary
lymphedema; (5) 2% had both upper and
lower extremities secondary lymphedema;
and (6) 1% had upper extremity primary
lymphedema.

Hypothesis 1: Comparison of Upper versus
Lower Extremity Lymphedema

Sample characteristics

Table 1 summarizes the characteristics 
of individuals with upper or lower extremity
lymphedema. Statistically significant
differences were noted for gender, annual
household income, insurance coverage,
cancer-related surgery (yes/no), type of
surgery, and CDT/MLD treatment (yes/no)
among individuals with upper or lower
extremity lymphedema. Male participants

were less likely to have upper extremity
lymphedema. Compared to individuals with
upper extremity lymphedema, individuals
with lower extremity lymphedema were more
likely to report lower annual household
income, poorer insurance coverage, less
cancer-related surgery, and less likely to
receive CDT/MLD treatment Approximately
24% of responding participants engaged in
both CDT and alternative treatments, 36%
were engaged in neither, and the remainder
(40%) were doing CDT/MLD or some
alternative treatment. 

Symptoms profiles

Regardless of the anatomic sites of
lymphedema, a high percentage of indivi-
duals with extremity lymphedema reported
symptoms (Table 2). Symptoms experienced
most frequently among individuals with
upper extremity lymphedema were swelling
(96.8%), heaviness (76.2%), current pain
(67.3%), stiffness (65.8%), numbness (63.9%),
and poor range of motion (48.0%). Symptoms
experienced most frequently among
individuals with lower extremity lymphedema
were swelling (98.7%), heaviness (87.1%),
stiffness (76.3%), current pain (69.8%), poor
range of motion (65.8%), and numbness
(59.2%). Moreover, individuals with lower
extremity lymphedema were more likely to
experience frequent symptoms (i.e., swelling,
heaviness, stiffness, and poor range of
motion) and more distressing symptoms (i.e.,
swelling, heaviness, stiffness, current pain,
numbness, and poor range of motion) than
individuals with upper extremity lymphedema
(p<.001). Thus, our hypothesis that symptoms
among individuals with upper or lower extre-
mity lymphedema differed was supported.

Infection status 

A high percentage of individuals with
extremity lymphedema reported infections
regardless of the anatomical sites. Compared
to individuals with upper extremity
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TABLE 1
Characteristics of Respondent Cohort Stratified by 

Upper (n=723) versus Lower (n=1114) Extremity Lymphedema 
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lymphedema, individuals with lower
extremity lymphedema experienced more
frequent infection episodes (41.7% vs. 24.6%,
p<.001) and infection-related hospitalizations
(24.8% vs. 9.1%, p< .001). Thus, our
hypothesis that infection status would differ
between individuals with upper or lower
extremity lymphedema was supported.

Hypothesis 2: Comparison of Primary versus
Secondary Lower Extremity Lymphedema

Sample characteristics

Table 3 summarizes the characteristics 
of individuals with lower extremity primary
or secondary lymphedema. Statistically
significant differences were found between
the groups with respect to ethnicity,
insurance coverage, and cancer-related
surgery. Compared to individuals with lower
extremity primary lymphedema, individuals
with lower extremity secondary lymphedema

were more likely to be Caucasian with better
insurance coverage and to have undergone
cancer-related surgery.

Symptoms profiles 

Regardless of etiology of lymphedema, 
a high percentage of individuals with lower
extremity lymphedema reported symptoms
(Table 4). Similar symptom burdens were
reported among individuals with lower
extremity primary and secondary
lymphedema. Therefore we did not find
support for our hypothesized differences
(Table 4).

Infection status 

A high percentage of individuals with
lower extremity primary and secondary
lymphedema reported infections. No
statistically significant differences were noted
with respect to infection status (42.4% vs.

TABLE 2
Reported Symptoms among Respondents with Upper and Lower Extremity Lymphedema 
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TABLE 3
Demographic and Treatment Characteristics among Respondents with 

Lower Extremity Primary and Secondary Lymphedema
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41.4%, p>.05) and infection-related
hospitalizations (26.4% vs. 23.2%, p>.05)
among individuals with lower extremity
primary or secondary lymphedema.
Therefore, as with symptoms, we did not find
support for our hypothesized differences.

Hypothesis 3: Association between Symptoms
and Infection Status

As postulated, individuals with more
frequent self-reported lymphedema symptoms
also reported more episodes of infection
(p<.001). However, there were no statistically
significant differences between individuals
with 1) upper and lower extremity
lymphedema; or 2) lower extremity primary
and secondary lymphedema. Thus, our
hypothesis that individuals with a high
symptom burden were also more likely to
report repeated episodes of infection,
regardless of the etiology or lymphedema
involvement of upper or lower extremities
was supported.

DISCUSSION

In this web-based survey developed 
by the NLN, 95% of respondents were from
the United States. There was a significant
distribution of reported lymphedema in 
terms of etiology and anatomical sites of
lymphedema; 66% of respondents had secon-
dary lymphedema and 30% had primary
lymphedema. This finding is consistent with
the estimates from the literature that
secondary lymphedema is more common,
with an estimated 2 to 3 million affected
persons compared to 1 to 2 million
individuals with primary lymphedema in 
the United States (19).

It is also consistent with published
reports that 70% of respondents reported
lymphedema of the extremities only (2,5). 
A much greater percentage of respondents
with upper extremity lymphedema had
secondary compared to primary lymphedema
(36% versus 1%). This is consistent with
studies reporting upper extremity lymphe-

TABLE 4
Comparisons of Symptoms between Lower Extremity Primary Lymphedema (n=571) 

and Lower Extremity Secondary Lymphedema (n=526)
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dema in developed countries is largely related
to cancer and risk factors related to its
treatment (6,20). Thirty-one percent of
respondents reported lower extremity
primary lymphedema in comparison to 28%
of those reporting lower extremity secondary
lymphedema. This finding is also consistent
with published estimates about lower
extremity lymphedema (21).

Clearly, substantial symptom burden 
was reported by individuals with extremity
lymphedema regardless of the affected site,
with greatest symptom burden in those with
lower extremity lymphedema. Further, this
study indicated that symptom burden in all
cases of extremity lymphedema is substan-
tially higher than previously reported. An
earlier study of women with upper extremity
lymphedema (4) as compared with this study
found the following symptoms respectively:
swelling (63% versus 96.8 %), heaviness (60%
versus 76.2%), and numbness (38% versus
63.9%). Similarly, a study of those with lower
extremity lymphedema (22) compared with
this study found the following symptom
respectively: heaviness (46% versus 87.1%),
pain (41% versus 69.8%), and swelling (not
indicated versus 98.7%). It is possible self-
selection by survey participants yielded a
sample reporting higher symptoms burden
than other published studies.

Another important finding from this
survey analysis was that approximately 25%
of individuals with upper extremity
lymphedema and 40% with lower extremity
lymphedema reported episodes of infection.
One quarter of individuals with lower
extremity lymphedema were hospitalized for
the treatment of a lymphedema-related
infection. In addition, individuals with more
symptoms were more likely to have episodes
of infection, regardless of the anatomical
locations and type of extremity lymphedema.
While a common precursor to the
development or exacerbation of lymphedema
is infection (23,24), more severe symptoms
could also indicate poor lymphedema
management, which may exacerbate

lymphatic system burden and predispose
affected areas to bacterial overgrowth (6,25).

It is important to note that individuals
with lower extremity lymphedema
experienced more frequent or more
distressing symptoms and infection episodes,
as compared to individuals with upper
extremity lymphedema. While no published
comparison studies are available for review,
this generates important questions, such as
the following: Why are there differences in
symptoms and infection status between these
two groups? Are these differences related to
underlying lymphedema pathophysiology,
treatment, self-care, or any other contributing
factors? Several possible explanations may 
be attributed to this finding. First, certain
demographic and treatment characteristics
differed between these two groups. Compared
with individuals with upper extremity
lymphedema, individuals with lower
extremity lymphedema reported significantly
lower annual household income and poorer
insurance coverage; a higher percentage 
of individuals had not received CDT/MLD
treatment. Those demographic and
treatment-related factors may account for 
the increased rate in symptom burden and
infection episodes among individuals with
lower extremity lymphedema. Second, the
increased hydrostatic pressure of the lower
extremities may have a direct impact on
lymphatic drainage, such that individuals
with lower extremity lymphedema may be
more likely to have poor lymphatic drainage
compensation capacity and, therefore, may 
be more vulnerable to bacterial overgrowth
(25-26). Third, individuals with lower
extremity lymphedema may experience more
self-care difficulties and have to maintain
more static positions than individuals with
upper extremity lymphedema. These findings
indicate that: 1) more studies are needed 
to further examine and/or replicate these
results; and 2) studies are warranted to
explore the risk factors contributing to the
symptom burden in individuals with
extremity lymphedema.
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Several strengths are associated with this
cross-sectional survey study. Based on the
large number of respondents using a survey
that included a detailed symptom assessment,
we were able to identify substantial symptom
burden and infection complications, which
provide insight related to the clinical
significance of symptom management and
reduction of infections to improve QOL
among individuals with lymphedema.
Further, the study compares the differences
in symptoms and infection status among
individuals with upper versus lower
extremity, and primary versus secondary
lower extremity. These comparisons have not
been reported previously, and additional
studies are needed to verify these differences
and explore potential underlying factors
related to these discrepancies. Finally, these
data demonstrate an association between
symptom burden and infectious episodes,
upholding the importance of symptom
surveillance and management in the
individuals with lymphedema. Additional
studies are warranted to further examine the
associations between symptoms and infection
status among individuals with lymphedema.

A number of limitations should be
acknowledged when interpreting these
results. First, the data collected were cross-
sectional rather than longitudinal and the
participants were self-selected for partici-
pation. Causal relationships cannot be
examined in a cross-sectional study. The
survey queried about only the six symptoms
reported; it is possible other symptoms were
overlooked. Also, the study used self-reported
data without access to medical history, which
may contain potential selective memory bias.

Despite these limitations, the study
findings highlight a number of important
issues related to lymphedema management.
First, symptom management remains an
under-addressed problem for reasons that are
yet unclear. Given that there is currently no
cure for lymphedema, it is critically impor-
tant that individuals with lymphedema, as
well as family members and healthcare

providers, are educated and become aware
that lymphedema symptoms can be managed.
Supportive interventions are required for
those with lymphedema to assist with the 
on-going day-to-day management. Second,
education in prevention, signs and symptoms,
and early treatment of infections need to be
emphasized and implemented by healthcare
professionals assisting with lymphedema
care. To identify patients in the early phases
of lymphedema, healthcare professionals
need to be educated and conduct routine
screening for early lymphedema symptoms
and provide referrals to lymphedema
specialists for individualized lymphedema
management plans. Third, individuals with
lower extremity lymphedema are at particu-
larly high risk for developing lymphedema-
associated symptoms and infections. Our
current focus is to update the present NLN
web-based survey for individuals with
lymphedema to include additional symptoms
and management strategies with reported
symptoms, and to explore factors potentially
contributing to symptom burden and
infection complications.

CONCLUSION

Individuals with extremity lymphedema
experience substantial symptom burden 
and infection complications. Lower extremity
lymphedema is associated with more
distressing symptoms and more infections
than upper extremity lymphedema regardless
of etiology. Factors contributing to symptom
burden and infection complications and
supportive interventions for extremity
lymphedema need to be further investigated.
Healthcare professionals and clinical
investigators need to be educated in
lymphedema management and risk reduction
practices and take an active role in designing
and implementing effective approaches and
evidence-based interventions for the best
management of lymphedema.
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