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Abstract

Background: Lymphedema is a chronic, incurable condition that occurs most commonly in lower limbs (legs
and feet). Increased morbidity is seen with this form of lymphedema, but there are few studies and even fewer
tools intended to assess symptom burden in patients impacted by this condition. A questionnaire, the Lym-
phedema Symptom Intensity and Distress Survey-Lower Limb (LSIDS-L), was developed to fill this gap. The
measure is composed of several clusters of symptoms thought to characterize lower limb lymphedema. The
initial work was conducted to propose and assess the face validity of the clusters. Subsequently, work was
undertaken to empirically evaluate the presence of the symptom clusters, assess the reliability of the cluster
scores, and evaluate the validity of the scores by studying associations with other valid measures.
Methods and Results: During the initial work, the LSIDS-L was tested with lower limb lymphedema patients
only, and in the subsequent work the LSIDS-L and valid measures were administered to patients with no
lymphedema and with lower limb lymphedema. A total of 388 volunteers participated, 111 of whom indicated
no diagnosis of lymphedema, and 277 indicated a diagnosis of lower limb lymphedema. Cluster analysis
resulted in the exclusion of 5 items, yielding 8 clusters with a total of 31 items. Cluster scores demonstrated
acceptable internal consistency, distinguished nonlymphedema patients from lower lymphedema patients, and
demonstrated expected convergent and divergent validity with other valid measures.
Conclusion: The LSIDS-L is a valid tool for detecting and quantifying symptom burden in patients with lower
limb lymphedema.

Keywords: lymphedema, lower limb lymphedema, instrument development, symptoms, quality of life,
questionnaire

Introduction

Lymphedema is a chronic swelling condition affecting
*140–250 million people worldwide.1 Lymphedema

can be primary, related to congenital lymphatic abnormalities
and/or abnormal structural growth; or secondary, triggered
by harm to the lymphatic system from surgery, radiation,
parasitic infection, inflammation, malignancy, or trauma.
Regardless of the cause, lymphedema is a progressive, de-
bilitating, and potentially painful condition that can be trea-
ted but generally not cured.2

Lymphedema is traditionally viewed as a non-life-threatening
diagnosis with potential for serious complications.1,2 How-
ever, studies that focus on symptoms and functional deficits in
patients with lymphedema illuminate a broad constellation of
symptoms common to lymphedema patients, some of which

are very serious and even life-threatening.3–6 Viehoff et al.’s6,7

preliminary work toward developing a functional assessment
of lymphedema patients based on the International Classifica-
tion of Functioning, Disability and Health (ICF) suggest that
some symptoms may be universal for lymphedema patients,
while some may be unique to the area of the body affected by
lymphedema. For example, symptoms related to swelling,
emotional turmoil, pain, disruption to temperature regulation,
and abnormal sensation are commonly experienced by most
patients with lymphedema, while ingestion problems seem to
be unique to patients with head and neck lymphedema. Pro-
blems moving around and participating in recreational activi-
ties seem to be far more prevalent in patients with lower limb
lymphedema than in patients with other areas of lymphedema.6

Lymphedema that is not related to cancer or cancer treatment
particularly impacts the lower limb region.8 Noncancer-related
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lymphedema more often affects both limbs and leads to more
cellulitis diagnoses than lymphedema, resulting from cancer
or cancer treatment. In regions where lymphedema diagnosis
and treatment generally takes place only in the context of
cancer supportive care, noncancer-related lymphedema pop-
ulations could be underdiagnosed and underserved. Con-
sidering the increased morbidity of this group, a lack of proper
treatment and monitoring could adversely affect morbidity,
mobility, and quality of life.8

Despite being the most common form of lymphedema,
studies assessing symptoms associated with lower limb
lymphedema are lacking. There are few symptom assessment
tools for use in patients with lower limb lymphedema.9 The
lower-extremity Lymphedema Screening Questionnaire
serves as a screening tool for lower limb lymphedema,10 and
the Gynecological Cancer Lymphedema Questionnaire
(GCLQ) uses a yes/no response option to detect the presence
of 20 symptoms in gynecological cancer patients.11 Devel-
oped in Europe, the Lymphoedema Functioning, Disability,
and Health Questionnaire (Lymph-ICF-LL) incorporates a
scale of 0 (not at all) to 10 (a lot) in the evaluation of 28 lower
limb symptoms.12 Two of these scales, the GCLQ and the
Lymph-ICF-LL, provide symptom information; however,
they do not address the intensity and distress associated with
symptoms of lower limb lymphedema. Assessing the inten-
sity and distress associated with lymphedema-related symp-
toms in a quantifiable manner is important not only to help
illustrate the disease burden on patients but also to measure
the effect of treatment on patient symptom burden and quality
of life.13 In the United States, Medicare now requires veri-
fication of functional change by some objective measure,14

intensifying the need for a comprehensive assessment of
lymphedema-related symptoms and their impact on patients.

To this end, our team is developing a comprehensive battery
of lymphedema symptom assessment tools.

The initial component of our battery of lymphedema
symptom assessment tools was the Lymphedema Symptom
Intensity and Distress Survey-Arm (LSIDS-A). The reli-
ability and validity of the seven distinct symptom clusters of
symptoms identified in breast cancer survivors during the
development of the tool have been published.15 A second
component of this battery focuses on lymphedema of the
head and neck, the LSIDS-Head and Neck. Preliminary as-
sessment of the measurement quality of that measure has
been published3 and continued testing is in-progress.

The next component of the battery under development
assesses intensity and distress of lymphedema symptoms of
the lower limb, the LSIDS-Lower Limb (LSIDS-L). The face
validity of the preliminary 36-item measure and the resulting
symptom prevalence profile have been reported.16,17 The
purpose of this article is to report on the further refinement
and testing of this instrument.16,17

Materials and Methods

Instrument development

As noted in the introduction, the LSIDS-A, for which va-
lidity has been established for symptoms of lymphedema in
the arms, informed the development of the LSIDS-L.15 An
expert panel revised items to reflect similar symptoms likely
to be manifested for patients with lymphedema in the leg(s)/
lower limb, as well as to add symptoms thought to apply
specifically to lower limb locations such as ‘‘Difficulty
Standing.’’ The initial expert-established face-valid version
of the LSDS-L consisted of 36 yes/no questions with follow-
up 5-point intensity and distress ratings for ‘‘yes’’ responses.

FIG. 1. Compilation of participants from the previous work16 with the additional participants recruited to arrive at the
total number individuals with data for the LSIDS-L (N = 388) and the subset with data for the valid measures (n = 171). LE,
lymphedema; LSIDS-L, Lymphedema Symptom Intensity and Distress Survey-Lower Limb.
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Intensity and distress questions displayed an anchor label of
‘‘slight’’ for a rating of 1 and ‘‘severe’’ for a rating of 5.16,17

Sample

The initial study of the face validity and composition of the
LSIDS-L included only individuals with lower limb lym-
phedema. The extension of that work reported on here in-
cluded not only those individuals but also additional, newly
recruited individuals with and without lymphedema. Details
of how the final samples were arrived at for this work are
shown in Figure 1. Ultimately, there were a total of 277 par-
ticipants with lower limb lymphedema and 111 without
completed the LSIDS-L measure. Within that sample, 64
participants with lymphedema and 107 without also completed
the set of established valid measures. All components of this
work were approved as exempt by the Vanderbilt Institutional
Review Board (IRB), and all data were collected in accordance

with standards of the responsible conduct of human research
and the Declaration of Helsinki 1975, as revised in 2008. In-
dividuals were recruited from several sources that included a
registry of individuals that consented to be contacted for future
research, an internal research distribution list, ResearchMatch
(a national health research volunteer registry), and flyers
posted in local lymphedema clinics, on the National Lym-
phedema Network and Lymphatic Education and Research
Network websites, and social media.

Patients in the initial face-validity component of this work
were screened for eligibility by phone. Once eligibility was
established, a survey link was sent for completion of data
collection (see Stolldorf et al.16 for further details). In-
dividuals recruited subsequent to that work were screened via
an online process. They completed a brief, anonymous
screening survey to report that they either did not have any
lymphedema (for the nonlymphedema cohort) or had lower
limb lymphedema. All participants were required to read and

Table 1. Demographics by Lymphedema Status (N = 388)

Overall (N = 388)
No lymphedema (n = 111)

Lymphedema (n = 277) pMedian [IQR]

Age (N = 386, n lymph = 275) 50.0 [36–59] 36.0 [27–54] 53.0 [41–60] <0.001
Years of education 16.0 [14–18] 17.0 [16–18] 16.0 [14–18] <0.001

n (%)

Gender 0.711
Female 336 (86.6) 95 (85.6) 241 (87.0)
Male 52 (13.4) 16 (14.4) 36 (13.0)

Race (N = 387, n no lymph = 110) 0.003
Multiracial 8 (2.1) 7 (6.4) 1 (0.4)
Black or African American 33 (8.5) 8 (7.3) 25 (9.0)
White 328 (84.8) 90 (81.8) 238 (85.9)
Othera 18 (4.7) 5 (4.5) 13 (4.7)

Ethnicity (N = 382, n lymph = 271) 0.171
Hispanic or Latino 15 (3.9) 2 (1.8) 13 (4.8)
Not Hispanic or Latino 367 (96.1) 109 (98.2) 258 (95.2)

Relationship status (N = 387, n lymph = 276) 0.158
Single/other 136 (35.1) 45 (40.5) 91 (33.0)
Married/living w/partner 251 (64.9) 66 (59.5) 185 (67.0)

Employment <0.001
Not employed 100 (25.8) 11 (9.9) 89 (32.1)
Employed 262 (67.5) 99 (89.2) 163 (58.8)
Other 26 (6.7) 1 (0.9) 25 (9.0)

Residence <0.001
City 211 (54.4) 54 (48.6) 157 (56.7)
Country 78 (20.1) 13 (11.7) 65 (23.5)
Suburb/other 99 (25.5) 44 (39.6) 55 (19.9)

Insurance (N = 385, n lymph = 274) <0.001
None 10 (2.6) 2 (1.8) 8 (2.9)
Government 78 (20.3) 14 (12.6) 64 (23.4)
Private 239 (62.1) 89 (80.2) 150 (54.7)
Other 52 (13.5) 5 (4.5) 47 (17.2)
Multiple types 6 (1.6) 1 (0.9) 5 (1.8)

Annual household income (N = 380, n lymph = 269) 0.007
$30,000 or less 75 (19.8) 17 (15.3) 58 (21.6)
Over $30,000 272 (71.8) 91 (82.0) 181 (67.5)
Do not care to respond 32 (8.4) 3 (2.7) 29 (10.8)

aIncludes American Indian/Alaskan Natives, Asians, Native Hawaiian or Other Pacific Islanders, and other.
IQR, interquartile range.
Bolding indicates a statistically significant difference, p < .01.
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write in English and provide informed consent before par-
ticipating in the study.

Data collection process and instruments

All data were collected via REDCap (Research Electronic
Data Capture), a secure, web-based application. REDCap
servers are housed in a local data center at Vanderbilt, and all
web-based information transmission is encrypted. REDCap
was developed specifically around HIPAA-Security guide-
lines and is recommended to Vanderbilt researchers by both
the Privacy Office and IRB.18 The survey used for collecting
the study data contained all of the study measures in multiple
sections. Once initiated, participants were able to save their
responses and return at a later time to work further on the
survey if they preferred. Most participants completed the
survey in one sitting.

Instruments

The following measures were completed by participants in
the initial face validity study and in the current study incor-
porating established valid measures.

Demographics: A self-report form included questions about
gender, race/ethnicity, marital and employment status,
insurance, and income.

Health and Lymphedema Form: A self-report form that
included questions about medications, health conditions
and surgeries, lymphedema diagnosis, type, cause, lo-
cation, and treatment.

LSIDS-L: The version of this measure used was the initial
36-item self-report survey coming out of the expert panel
face-validity work. It assessed the presence of each listed
symptom and, if present, a rating of the intensity and
distress of the respective symptom on a 5-point scale.
Individual LSIDS-L item scores were calculated by as-
signing a value of 0 for all ‘‘No’’ responses, and summing
the Intensity and Distress ratings for all ‘‘Yes’’ responses.

In addition to the above listed instruments, participants in
the current validation study also completed the following
instruments.

Marlowe–Crowne Social Desirability Scale Short Form C
(MCSDS-SFC): This 13-item survey has demonstrated
reliable and valid assessment of social desirability bias in
adults using true/false questions.19–21 The measure is
scored by reversing items 1, 2, 3, 4, 6, 8, 11, and 12 before
calculating a total score. Scores from this measure have
been found to have an internal consistency of 0.76 in prior
research21 (Kuder–Richardson formula 20) and correlate
strongly with the 33-item full Marlowe–Crowne scale
(r = 0.93).19–21 The scores generated in this study had an
internal consistency of 0.71 (Kuder–Richardson index).

Functional Assessment Screening Questionnaire (FAS-
Q): The FAS-Q is a 15-item survey shown to be reli-
able and valid in assessing functional impairment in
adults using 5-point Likert responses22,23 that are sum-
med to arrive at a total score. The total scores generated
in our study had an internal consistency of 0.92 (Cron-
bach’s a).

Profile of Mood States-Short Form (POMS-SF): The
POMS-SF is a 37-item survey that has been shown to be

reliable and valid in quantifying mood in adults using 5-
point Likert responses.24,25 Six ‘‘mood state’’ subscale
scores are obtained by summing the constituent items
(number of items per subscale ranged from 5 to 8). A
total score is obtained by reversing the Vigor subscale
score and then summing all subscale scores. The sub-
scale scores generated in this study had Cronbach’s a
coefficients ranging from 0.82 to 0.96; the respective
Cronbach’s a for the total score was 0.95.

Statistical analysis

Data from both phases of this study were combined and
analyzed using IBM SPSS Statistics 24 (Armonk, NY) and
SAS 9.4 (Cary, NC). Frequency distributions were used to
summarize the nominal and ordinal study data distributions,
including LSIDS-L symptom prevalence. Median and inter-
quartile range (IQR) were used to summarize the continuous
variables due to skewness of the distributions. Empirical
generation of the clusters of LSIDS-L symptom responses
was conducted using SAS PROC VARCLUS. This approach
is statistically derived from hierarchical clustering methods
and loosens many of the assumptions inherent in traditional
factor analysis (e.g., normality of item response distribu-
tions), thus making it most suitable for symptom clustering.

Table 2. Clinical Characteristics of Individuals

with Lymphedema (N = 277)

Characteristic n (%)

Lymphedema cause
Unknown 55 (19.9)
Known 222 (80.1)

Primary 114 (51.4)
Secondary 108 (48.6)

Cancer 51 (47.2)
Noncancer 51 (47.2)
Other/unknown 6 (5.6)

Current lymphedema treatment (N = 271)
None 44 (16.2)
Complex decongestive

therapy by therapist
14 (5.2)

Compression garment
only

56 (20.7)

Pump only 2 (0.7)
Elevation only 14 (5.2)
Medication only 14 (5.2)
Complex decongestive

therapy and pump
4 (1.5)

Pump and compression
garment

30 (11.1)

Elevation and
medication

6 (2.2)

Night bandaging 8 (3.0)
Exercises, skin care,

compression sleeve,
and bandaging

35 (12.9)

Laser 2 (0.7)
Othera 54 (19.9)

aOther treatments listed included various alternative combinations
of the above treatments (n = 36), as well as self-massage (n = 4), com-
pression wraps (n = 4), compression pantyhose or stockings (n = 5),
ice (n = 1), massage therapy (n = 5), Reid sleeves (n = 3), yoga (n = 1),
and low sodium diet (n = 1).
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Table 3. Valid Measures Scores by Lymphedema Status (N = 171)

No lymphedema (n = 107) Lymphedema (n = 64)

p Cohen’s dMedian [IQR]

FAS-Q (0–60)a 58.0 [55–60] 50.0 [40–54] <0.001 1.50
POMS-SF total (0–148)b 33.0 [28–41] 40.0 [31–61] 0.001 0.53

POMS-SF subscalesc

Tension (0–24) 3.0 [1–6] 5.0 [2–10] <0.001 0.44
Depression (0–32) 2.0 [0–4] 4.0 [2–17] 0.005 0.64
Anger (0–28) 2.0 [0–4] 4.0 [1–10] <0.001 0.44
Vigor (0–24) 11.0 [7–15] 6.5 [4–10] <0.001 0.78
Fatigue (0–20) 4.0 [2–7] 6.0 [3–14] 0.001 0.53
Confusion (0–20) 2.0 [1–3] 2.0 [1–4] 0.235 0.18

MCSDS-SFC (0–13)d 8.0 [6–10] 9.0 [7–10] 0.249 0.18

aFAS-Q; higher scores indicate higher function.
bPOMS-SF; higher scores indicate more negative mood state.
cEach subscale score indicates higher levels of that state; note that vigor is reversed for POMS-SF total scoring because it is the only

subscale for which higher scores indicate a more positive mood state.
dMCSDS-SFC; higher scores indicate an increased tendency to socially desirable responses over accurate responses.
FAS-Q, Functional Assessment Screening Questionnaire; IQR, interquartile range; MCSDS-SFC, Marlowe–Crowne Social Desirability

Scale-Short Form C; POMS-SF, Profile of Mood States-Short Form.

FIG. 2. Symptom prevalence for individuals with lower limb lymphedema (n = 277) and without lymphedema (n = 111).
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The internal consistency of the study measure scores and
the derived LSIDS-L cluster scores were assessed using
Kuder–Richardson index (Marlowe–Crowne) and Cronbach’s
a (all other scores).

Group comparisons were conducted using chi-square tests
of independence for nominal and ordinal data. Mann–Whitney
tests were used for continuous data. Patterns of associations
of the derived LSIDS-L scores with the other study measure
scores were assessed using Spearman correlations. Effect
sizes were more important in this study than a minimal sta-
tistical significance level ( p < 0.05). Effect sizes used in-
cluded both Cohen’s d statistic and Spearman correlation.

Results

Sample characteristics

The analysis sample for evaluation of the LSIDS-L in-
strument comprised 388 individuals: 277 with lower limb
lymphedema and 111 without lymphedema. The sample was
largely female (87%), white (85%, non-Hispanic (96%), and
married or living with a partner (65%).

Demographic characteristics of the groups with lower limb
lymphedema and without lymphedema are summarized in
Table 1. The median age of those with lymphedema was 53
years (IQR = 41–60) with median of 16 years of education
(IQR = 14–18). A majority of the participants were employed
(59%), 24% lived in a relatively rural area, most had some
type of health insurance (97%), and 67.5% reported an annual
household income of >$30,000. Compared to those individ-
uals with lymphedema, those who did not have lymphedema
were younger, slightly more educated, had higher income
levels, were more likely to live in suburbs rather than rural
areas, and have private insurance (see Table 1, p < 0.01).

Clinical characteristics of the individuals with lower limb
lymphedema (n = 277) are summarized in Table 2. Approxi-
mately 20% could not identify the cause of their lymphedema
(n = 55). Of those reporting a known cause (n = 222), 51.4%
indicated primary lymphedema, while 48.6% indicated that
their lymphedema was secondary to cancer (47.2%), non-
cancer (47.2), or other/unknown events (5.6%). Of the indi-
viduals providing treatment information (n = 271), 44 (16.2%)
were not currently in treatment at all, 20.7% (n = 56) were
using a compression garment as the only treatment, and only
5.2% reported currently using complex decongestive therapy
(Table 2). Median duration of lower limb lymphedema was 5.4
years (IQR = 1.9–13.2), with a range of 0.0–54.8 years.

Scores from the valid measures for 64 individuals with
lower limb lymphedema and 107 without lymphedema are
summarized in Table 3. Statistically significant differences
between the two groups were observed for all of the measures
with the exception of the POMS confusion subscale score and
the Marlowe–Crowne measure of social desirability. In-
dividuals without lymphedema tended to have higher FAS-Q
and POMS-SF Vigor scores, and lower POMS-SF Tension,
Depression, Anger, Fatigue, and Overall scores (effect sizes:
0.44–1.5, all p < 0.01, Table 3).

Symptoms

The symptoms assessed by the LSIDS-L were consistently
more prevalent in individuals with lower limb lymphedema
compared with those without lymphedema (Fig. 2). Differ-

ences were statistically significant ( p < 0.02) for every
symptom with the exception of difficulty sleeping (51.8% vs.
46.7%, p = 0.372) and being misunderstood by a significant
other (28.0% vs. 18.7%, p = 0.061). None of the symptoms
was reported by >50% of nonlymphedema individuals. In
contrast, 15 symptoms were experienced by >50% of indi-
viduals with lower limb lymphedema: swelling (97.4%),
appearance concerns (82.2%), heaviness (81.8%), tightness
(77.2%), fatigue (74.6%), less physical activity (69.2%), loss
of body confidence (66.5%), sadness (66.1%), loss of hobbies
(64.6%), hardness (62.4%), less sexually attractive (61.1%),
achiness (60.3%), lack of self-confidence (55.5%), pain
(55.1%), and difficulty sleeping (51.8%) (see Fig. 2). Among

Table 4. Lymphedema Symptom Intensity

and Distress Survey-Lower Limb Clustering Face

and Content Validity, Internal Consistency

Among Individuals with Lymphedema (N = 277)

Cluster Na Cronbach’s a

Overall (all items) 168 0.940
Activity 271 0.858

Fatigue
Difficulty sleeping
Inability to do hobbies
Decreased social activity
Decreased physical activity

Soft tissue sensation 268 0.851
Heaviness in lower limb(s)
Tightness in lower limb(s)
Swelling in lower limb(s)
Hardness in lower limb(s)

Pain 265 0.801
Burning pain in lower limb(s)
Stabbing pain in lower limb(s)
Pain in lower limb(s)
Achiness in lower limb(s)

Resources 270 0.892
Lack of confidence in insurance
Frustration with insurance

Biobehavioral 234 0.884
Sadness
Anger
Lack of confidence in self
Concerns about appearance
Feeling misunderstood
Felling less sexually attractive
Loss of confidence in body

Neurological sensation 265 0.768
Numbness in lower limb(s)
Tingling in lower limb(s)
Pins and needles in lower limb(s)

Function 273 0.825
Difficulty moving side to side
Difficulty raising lower limb(s)
Difficulty standing

Sexuality 204 0.783
Lack of interest in sex
Partner lack of interest in sex
Decreased sexual activity

aN refers to the number of cases providing scores for all of the
items in the respective cluster or in the case of the ‘‘Overall’’ score,
all items in the measure.
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individuals with lower limb lymphedema, only two symp-
toms were reported by <20%: partner lack of interest in sex
(18.9%) and coldness in the leg(s) (18.2%).

Clustering of symptoms (content and structural validity)

Consistent with the previously validated LSIDS-A mea-
sure,16 *20% of the individuals chose not to respond to one
or more of the 3 items about sexuality. Therefore, those items
were grouped (clustered) together based on face validity only
and not included in the statistical clustering analysis. Based
on results from the initial cluster analysis, 5 of the remaining
33 original symptoms were excluded due to poor cluster
loading and/or poor consistency of response with the other
symptoms in their respective cluster: cramping pain in legs,
warmth in legs, coldness in legs, flaky skin on legs, and in-
creased appetite. The remaining 28 items resulted in 7 clus-
ters of symptoms labeled: activity, soft tissue sensation, pain,
resources, biobehavioral, neurological sensation, and func-
tion. The composition of those clusters as well as the items
comprising the sexuality cluster is displayed in Table 4.
Scores for each of the clusters were generated by averaging
the constituent item scores for the individuals who provided
responses to all of the items comprising the respective cluster.
Reliability coefficients in the form of the internal consistency
of the responses used to generate those scores ranged from
0.77 to 0.89 (Cronbach’s a). An overall score for the LSIDS-
L was computed by averaging all 31 items (28 non-sexuality,
3 sexuality), allowing a total of 3 missing item responses. The
Cronbach’s a reliability coefficient of that overall score was
0.94 (see Table 4).

Concurrent criterion and construct validity

An initial evaluation of the criterion validity of the LSIDS-
L symptom cluster and overall scores included comparing the
scores generated from the individuals with lower limb lym-
phedema to those without lymphedema. As expected, sta-
tistically significantly higher scores were observed for the
group with lymphedema than for those without ( p < 0.001,
see Table 5). All of these differences remained after con-
trolling for the observed differences in the demographic
characteristics of the two samples ( p < 0.002). The lowest
effect size was observed for sexuality cluster scores (Cohen’s
d = 0.60), while the highest was observed for soft tissue

sensation (Cohen’s d = 2.28). Furthermore, as illustrated by
the summaries of the percentages of lowest and highest scores
in each of the groups, there were very clear differences in the
reports that the measure captured considerable variability
within the groups (see Table 5).

Patterns of association of the LSIDS-L scores with the
scores of the valid measures within the subset of individuals
with lower limb lymphedema who completed all of the
measures (n = 64) was used to investigate the construct va-
lidity of the cluster scores. Based on previous work with the
LSIDS-A,15 it was hypothesized that the overall LSIDS-L
score and more specifically the soft tissue sensation, biobe-
havioral, sexuality, and activity scores would correlate more
strongly with the FAS-Q scores than with the other measures.
Relative to associations with the other subscale scores on the
POMS-SF, the LSIDS-L neurological sensation scores were
expected to correlate most strongly with the fatigue sub-
scale score while LSIDS-L function scores could correlate
more strongly with the tension and confusion subscales. The
LSIDS-L resource score was hypothesized to correlate with
POMS-SF tension subscale score. All of the LSIDS-L scores
were hypothesized to demonstrate weak associations with the
POMS-SF anger and vigor scores, as well as the Marlowe–
Crowne score.

The patterns of association are illustrated in Figure 3. As
expected the correlations of the LSIDS-L cluster scores with
the Marlowe–Crowne were very weak, demonstrating that
social desirability did not account for a meaningful percent-
age of the variability in the LSIDS-L scores (absolute rs =
–0.04 to 0.18, p > 0.05). In terms of expected convergence of
the scores, some of the hypotheses were supported; however,
in general the delineations between the FAS-Q and POMS-
SF correlations were not as distinct as expected. The LSIDS-L
overall, activity, and biobehavioral scores demonstrated strong
correlations with not only FAS-Q but also with all the scales
in the POMS-SF, with the exception of confusion (absolute
rs = 0.50 to 0.75, p < 0.001). Contrary to expectations, the
LSIDS-L soft tissue sensation, neurological sensation, and
pain scores demonstrated relatively weak associations with
all the FAS-Q and POMS-SF scores (absolute rs = 0.01 to
0.35). Associations of the LSIDS-L resources, function, and
sexuality scores with the FAS-Q and POMS-SF were gen-
erally moderate and demonstrated some delineations in
construct.

Table 5. Lymphedema Symptom Intensity and Distress Survey-Lower Limb Scores

by Lymphedema Status (N = 388)

LSIDS-L

No lymphedema (n = 111) Lymphedema (n = 277)

p Cohen’s dMedian [IQR] n (% lowest, % highest)

Overall 0.3 [0–1] 107 (57, 0) 3.4 [1–6] 245 (5, <1) <0.001 1.69

Clusters
Activity 0.6 [0–2] 107 (46, 0) 4.4 [1–8] 271 (11, 7) <0.001 1.11
Soft tissue sensation 0.0 [0–0] 108 (81, 0) 5.4 [3–8] 268 (2, 7) <0.001 2.28
Pain 0.0 [0–1] 108 (73, 0) 2.0 [0–5] 265 (25, 2) <0.001 1.12
Resources 0.0 [0–0] 107 (89, 0) 0.0 [0–8] 270 (52, 17) <0.001 0.78
Biobehavioral 0.3 [0–2] 104 (53, 0) 4.3 [1–7] 234 (15, 4) <0.001 1.07
Neurological sensation 0.0 [0–0] 108 (85, 0) 0.7 [0–3] 265 (49, 1) <0.001 0.76
Function 0.0 [0–0] 108 (97, 0) 1.3 [0–5] 273 (48, 3) <0.001 1.01
Sexuality 0.0 [0–0] 99 (78, 0) 0.0 [0–5] 204 (51, 4) <0.001 0.60
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Discussion of Results

The purpose for the development of the LSIDS-L was to
build on the foundational work of the LSIDS-A measure. The
ultimate goal is to develop a battery of tools that will assess
both systemic symptoms believed to be common to any
manifestation of lymphedema (arm, lower limb, etc.) and
symptoms specific to each area. Unlike other available tools,
the LSIDS-L not only captures the presence of symptoms but
also the intensity and distress (psychological component) of
each reported symptom. Thus, the tool provides actionable
clinical information from which decisions can not only be
made regarding the need for additional symptom manage-
ment interventions (e.g., pain management) but also the need
for supportive care (e.g., social services or psychological
counseling). In this study, 15 symptoms were experienced by
>50% of the individuals with lower limb lymphedema. In
previous research, 8 of those same 15 symptoms were found
to occur in >50% of individuals with arm lymphedema.16

Those symptoms include swelling, appearance concerns,
heaviness, tightness, fatigue, less physical activity, achiness,
pain, and difficulty sleeping, suggesting that there may in-
deed be a group of systemic symptoms associated with
lymphedema regardless of body location. Furthermore,
findings that >50% of individuals with lower limb lymphe-
dema experienced loss of body confidence, sadness, loss of
hobbies, hardness, feeling less sexually attractive, and lack of
self-confidence (findings absent in individuals with arm
lymphedema) suggests that location of lymphedema may
result in unique symptoms. Findings such as these provide
further support for Viehoff et al.’s7 suggestion that some
symptoms may be universally experienced by individuals
with lymphedema and some may be specific to the lymphe-
dema location. Thus, an instrument that captures systemic,
universal lymphedema and location-specific lymphedema
symptoms has optimal research and clinical value.

Findings from the clustering of the symptoms reported in
this study were also illuminating. Seven clusters with a total
of 30 symptoms were previously identified in patients with
arm lymphedema.15 Those same symptom clusters were
mirrored in the lower limb sample in this study: activity, soft
tissue sensation, resources, biobehavioral, neurological sen-
sation, sexuality, and functional. Yet in this study, a distinct
cluster of pain-related symptoms emerged. Those symptoms
clustered with neurological sensation in the previous research
in the population of individuals with arm lymphedema.

Overall, results from this study indicated that the LSIDS-L
scores were internally consistent and consistent with the re-
liability coefficients for cluster scores generated from the
LSIDS-A measure.15 Thus, this measure shows promise for
further use as a reliable measure of symptoms in individuals
with lower limb lymphedema. Test-retest reliability will still
need to be assessed. Patterns of associations of LSIDS-L
cluster scores with the existing valid measures demonstrated
expected findings. Furthermore, higher score values for the
group with lower limb lymphedema compared to the group
without lymphedema provides evidence of LSIDS-L sensi-
tivity in the intended population. Individuals were able to
complete the instrument online without difficulty and voiced
no complaints regarding completion time. Thus, the instru-
ment appears to be both valid and feasible for use with in-
dividuals with lower limb lymphedema.

Limitations

Findings from this study should be considered in light
of its inherent limitations. First, the nonlymphedema indi-
viduals were younger, more affluent, more educated, and less
reflective of rural-dwelling persons. While analyses were
conducted that provided statistical control for those differ-
ences, it is possible that a more closely matched comparator
group could have resulted in an alternative symptom profile
for that group. Second, we did not objectively measure limb
volume. Although another study found that perceived volume
difference impacted reported symptoms more than actual
volume difference,26 the influence of actual volume upon
symptom reporting in lower limb lymphedema is unclear.
Further work is also needed to assess the measure’s test–
retest reliability and thus usefulness as an indicator of change.
Finally, no valid measures for pain or sensation were ad-
ministered for comparison to the LSIDS-L, and the LSIDS-L
clusters for soft tissue sensation, pain, and neurological
sensation demonstrated weak associations with the included
valid mood and function measures. Further testing is indi-
cated to assess sensation-related validity.

Conclusion

The LSIDS-L extends the development of a battery of
tools that will assess both systemic and area-specific symp-
toms to include individuals with lower limb lymphedema.
The instrument appears to be a viable option for symptom

FIG. 3. Correlations of lymphedema symptom intensity and distress survey cluster scores with valid measures scores
(N = 64). *p < 0.05, **p < 0.001. FAS-Q, Functional Assessment Screening Questionnaire; MCSDS-SFC, Marlowe–Crowne
Social Desirability Scale-Short Form C; POMS-SF, Profile of Mood States-Short Form.
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assessment in this population. The development of symptom
assessment tools for individuals with truncal and head and
neck lymphedema is ongoing. Such development will pro-
vide additional information regarding universal and area-
specific symptoms in varied populations of individuals with
lymphedema.
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