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Abstract
Objective—To examine factors associated with variations in diagnosis and rehabilitation
treatments received by women with self-reported lymphedema secondary to breast cancer care.

Design—Population-based, prospective study.

Setting—California, Florida, Illinois, New York.

Participants—Elderly (65+) women identified from Medicare claims as having had an incident
breast cancer surgery in 2003.

Interventions—N.A.

Main Outcome Measures—Self-reported incidence of lymphedema symptoms, formal
lymphedema diagnosis; treatments for lymphedema.

Results—Of the 450 breast cancer survivors with lymphedema who participated in the study,
290 (64.4%) were formally diagnosed with the condition by a physician. An additional 160
(35.6%) reported symptoms consistent with lymphedema (arm swelling on the side of surgery that
is absent on the contralateral arm) but were not formally diagnosed. Of those reporting as being
diagnosed by a physician, 39 (13.4%) received the comprehensive decongestive therapy (CDT)
that included multiple components of treatment (manual lymphatic drainage (MLD), bandaging
with short stretch bandages, using compression sleeves, skin care and remedial exercises), 24
(8.3%) received MLD only, 162 (55.9%) used bandages, compression garments or a pneumatic
pump only, 8 (2.8%) relied solely on skin care or exercise to relieve symptoms and 65 (22.4%)
received no treatment at all. Multivariate regressions revealed that race (African American), lower
income, and lower levels of social support increased a woman’s probability of having undiagnosed
lymphedema. Even when formally diagnosed, African American women were more likely to
receive no treatment or to be treated with bandages/compression only, rather than to receive the
multi-modality, comprehensive decongestive therapy.
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Conclusions—Lymphedema is a disabling chronic condition related to breast cancer treatment.
Our results suggest that a substantial proportion of those reporting symptoms were not formally
diagnosed with the condition, thereby reducing their opportunity for treatment. The variation in
rehabilitation treatments received by women who were formally diagnosis with the condition by a
physician suggests that lymphedema might not have been optimally addressed in many cases
despite availability of effective interventions.
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Introduction
Lymphedema is a chronic debilitating condition associated with the treatment of breast
cancer. It arises from the interstitial accumulation of protein rich fluid that would normally
drain via the lymphatic system back to the venous circulation. Chronic swelling leads to soft
tissue fibrosis, adipose tissue hypertrophy, and increases patients’ risk for cellulitis that can
further damage the lymphatic capillaries. Patients with chronic lymphedema are also at risk
of developing lymphangiosarcoma – a rare malignant tumor arising from the lymphatic
system. Although the reported incidence of lymphedema in breast cancer survivors varies
depending on the clinical definition, lymphedema may occur many years following the
initial cancer treatment1–5 often leading to emotional distress and reduced quality of life.6–9

The goals of rehabilitation treatment of lymphedema secondary to breast cancer are to
prevent the progression of the disease, reduce and maintain the size of the limb, alleviate the
discomfort arising from excessive fluid and protein accumulation, prevent recurrent episodes
of cellulitis, and educate patients on self-management of the condition. Despite numerous
modalities available, individually none offer unequivocal benefits for lymphedema control.
In their consensus statements, both the International Society of Lymphology (2009) and the
National Lymphedema Network (2011) suggest that the Complete Decongestive Therapy
(CDT) be considered the “optimal” treatment of peripheral lymphedema10–11. The CDT
treatment, which takes place in two phases, consists of manual lymphatic drainage (MLD)
with subsequent application of compression bandages, remedial active exercises, meticulous
skin care, and patient education on self- management of lymphedema. Ultimately, patients
are fitted with a compression garment. Phase 1 of CDT usually takes place in the clinic
setting or patient’s home and is performed by a health care professional (physical or
occupational therapist, n urse) trained in lymphedema treatment. In Phase 2, the
maintenance phase, patients and family continue to manage lymphedema independently with
daily MLD, use compression bandages overnight and compression garments during the day,
exercise regularly as well as care for the skin integrity. Self-management of lymphedema
requires patients’ continuous compliance with the treatment recommendations in order to
keep the condition under control and prevent further complications. Individual treatment
components are often selected based on the severity of lymphedema, comorbidities, patients’
lifestyle, and social situation in order to ensure compliance with recommendations. While
randomized, long-term controlled studies examining the effectiveness of different
components of Complete Decongestive Therapy are limited,12–14 the position statement of
the National Lymphedema Network recommends that “every patient with lymphedema
should have access to the established effective treatment for this condition.”

The sparse literature evaluating lymphedema tends to be retrospective in nature, limited to a
single institution, or include a relatively small number of patients.3,4,15,16 Among the
prospective studies,1, 13,17–21 only few included information on lymphedema
treatments.13,14,19,20 In addition, differences in patient populations, lymphedema
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measurement methods, information on breast cancer treatment, and length of follow up time
make it difficult to compare findings across these studies.

The purpose of this study was to examine the characteristics of women reporting
lymphedema symptoms among a large and diverse sample of breast cancer survivors
followed prospectively over a 48-month period following incident breast cancer surgery and
to examine variations in rehabilitation treatment received by women who reported being
diagnosed with lymphedema by a health care provider.

Methods
Data Sources

Data for this study are drawn from a large, population-based, longitudinal telephone survey
of community-dwelling elderly women with incident breast cancer in 2003. Details of the
survey can be found in Nattinger et al.22 Conducted in four geographic and racially diverse
states — California, Florida, Illinois and New York, the survey was designed to gather
information on treatments and outcomes of breast cancer care among elderly Medicare
beneficiaries. The initial wave of the survey yielded 3,083 completed interviews, with an
overall participation rate of 70%.22 The second and third waves, at a median time of 36 and
48 months after initial breast cancer surgery, had participation rates exceeding 96%. For the
purpose of this analysis, the sample consists of 450 breast cancer survivors who reported
having developed lymphedema at any wave of data collection.

Variable Definitions
Survey items related to incidence and treatment of lymphedema were asked consistently in
all three waves. Patients were asked if in the last month they noticed any hand or arm
swelling on the side of breast cancer surgery that they didn’t have on the other side. Positive
responses were followed with more specific questions regarding onset of edema, symptoms
of cellulitis in the affected arm, and whether specific treatments were recommended (and, if
so, received). Scientific studies validating such self-reported measures of lymphedema
suggest a high correlation between patients self-reported symptoms and objective
measurement methods.23,24 Women reporting symptoms of lymphedema were further
classified into two groups: 1) “formally diagnosed” by a physician if they answered “yes” to
the question: “Since your breast cancer surgery, has a doctor ever told you that you have
lymphedema or arm edema?” or 2) “symptoms only” if they reported lymphedema
symptoms as described above but indicated that they were not told by a doctor or other
health care provider that they had lymphedema.

In all waves, a list of common lymphedema treatments provided the basis for the treatment
questions. Specifically, we assessed prescription, frequency and intensity of use of manual
lymph drainage (MLD), short stretch bandages, pneumatic pumps, compression garments/
sleeves, therapeutic exercise, and lymphedema-specific skin care based on patients’ reports.

Information on age, state of residence, and dual enrollment in both Medicare and Medicaid
programs (a proxy for poverty status) was derived from Medicare enrollment files. The
presence and number of comorbid conditions was characterized by examining individual’s
inpatient, outpatient and Carrier claims for the period between incident breast surgery and
survey interview using the methodology described in Klabunde.25 Most other information
came from the patient interviews. Women were classified according to their reported race/
ethnicity as White non-Hispanic, Black/African American non- Hispanic, Hispanic, or other
race/ethnicity. Marital status categories were married/living with a partner, widowed,
separated/divorced, and never married. Educational level was captured by years of formal
education and categorized as less than high school, high school graduate, and some college.
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Body mass index was calculated based on self-reported height and weight. Respondents
were also asked to estimate their annual household income in the year preceding the survey.
Income was then classified in categories as $15,000 or less, $15,001–$30,000, $30,001–
$45,000, and greater than $45,000. Social support was assessed using the Medical Outcomes
Study Social Support Scale, a validated measure of patients’ perceptions of help and support
available to them in various aspects of life.26,27 We focus specifically on women’s
emotional and informational support questions (e.g. “someone to give you information to
help you understand a situation”, “someone to turn to for suggestions about how to deal with
a personal problem”), calculated based on their scoring at the lowest quartile of that subscale
for the cohort’s distribution. Finally, binary indicators for survey waves (wave 2 and wave
3; reference period= wave 1) were included in all analyses to examine temporal trends in
incidence of symptoms/formal diagnosis of the lymphedema and type of treatment received.

Statistical Analysis
The dependent variables examined in this study were (i) the probability of experiencing
symptoms-only lymphedema, as opposed to having the condition “formally diagnosed” by a
physician according to self-reported data and (ii) the type of self-reported rehabilitation
treatment received by women formally diagnosed with lymphedema. A standard
multivariate logistic regression was used to examine the independent effects of socio-
demographic and economic characteristics on the likelihood of experiencing lymphedema
symptoms without a formal diagnosis (relative to having a formal diagnosis by a physician)
while a four-category multinomial logistic model was used to examine factors associated
with the type of rehabilitation treatment received: CDT, MLD, bandages/compression, no
treatment. Point estimates from the models are reported as odds ratios (OR) or relative risk
ratios (RRR) along with the corresponding p-value and 95% confidence interval (CI). All
statistical analyses were performed using STATA 11.0 statistical software (College Station,
TX).

Results
Sample Characteristics

A total of 450 women reported having lymphedema during the 48-month post incident
breast cancer surgery. Table 1 shows the summary characteristics of the sample overall and
by lymphedema diagnosis (symptoms only versus formally diagnosed by a physician).

Among this cohort of elderly Medicare beneficiaries with lymphedema secondary to breast
cancer, a third of patients were less than 70 years of age. The vast majority (89.3%) were
white, nearly half were either married (46.7%) or widowed (38.9%) and had a college
degree (53.1%). Despite high levels of education, only 16.7% had annual incomes above
$45,000, one out of every five women were at or below $15,000 and 5.6% were dually
enrolled in Medicare and Medicaid, the public program for low income Americans. Two-
thirds of them developed lymphedema in the first 30 months post-surgery, with an additional
16.4% and 16.9% of women developing the condition by 36- and 48- months, respectively.
Although the overall sample of breast cancer patients was relatively evenly split across the 4
states, nearly two-thirds (65.5%) of all women with lymphedema resided in Florida or
California.

Despite the majority (290 or 64.4%) of breast cancer survivors who reported symptoms of
lymphedema indicated that they had been diagnosed with the condition by a physician, 160
women (35.6%) reported symptoms of lymphedema on the side of breast cancer surgery that
they didn’t have on the other side that were not diagnosed by health care providers.
Summary statistics by diagnosed status reveal differences across groups by age, race, marital
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status, income and dual enrollment. Most notably, compared to women who reported being
formally diagnosed by a physician, women with symptoms-only tended to be older, Black/
African American, unmarried and have lower annual incomes. The groups also differed with
respect to time to developing lymphedema since breast cancer surgery. Among the 300
women developing lymphedema in the first 30 months post-incident breast cancer surgery,
223 (or 74.3%) were formally diagnosed while the remaining 77 (25.7%) had symptoms
only. Among those developing the condition after 30 months post surgery, the proportion
with “symptoms only” increased to 52.7% and 57.9%, respectively, for lymphedema
incident between 30–36 months and 37–48 months post breast cancer surgery. In fact, over
one-quarter of all cases of undiagnosed symptom only lymphedema occurred after 3 years
from the initial breast cancer surgery.

The lowest panel of Table 1 describes lymphedema treatment prescribed to women in our
sample. Among women formally diagnosed, nearly one in five (19.7%) received no
rehabilitation interventions for the condition. Overall, 13.5% patients in the formally
diagnosed group received the constellation of treatments encompassed by CDT; 55.8% were
treated either with compression bandages, compression garments, or both; 8.3% reported
receiving lymphatic massage only, and 2.8% received other treatments, most notably, skin
care and exercises.

Factors Associated with a Formal Diagnosis of Lymphedema
Table 2 presents odds ratios (OR), p-values and 95% confidence intervals (CI) for the
multivariate regression examining factors associated with having symptoms only and no
formal diagnosis of lymphedema among all women with the condition. Black/African
American women were significantly more likely to suffer from symptoms -only
lymphedema than breast cancer survivors of other races or ethnicities (OR=2.7; 95% CI:
0.81–0.98). Compared to women with higher levels of social support, those ranking in the
lowest quartile of the scale were also more likely to have undiagnosed lymphedema
(OR=1.7; 95%CI=1.03–1.47).

Household income was a significant predictor of a formal diagnosis, with women with lower
incomes being more likely to experience lymphedema symptoms that went without a formal
diagnosis by a health care provider (OR=0.89; 95% CI=0.82–0.98). Once income was
controlled for, Medicaid enrollment was not correlated with the probability of undiagnosed
lymphedema. Being unmarried, on the other hand, did not increase a woman’s likelihood of
undiagnosed lymphedema relative to her married counterparts. Similarly, obesity was not
significantly associated with formal diagnosis.

Late onset lymphedema, proxied by survey wave in which women first reported symptoms
or a formal diagnosis of the condition, was the main factor associated with the likelihood of
symptoms-only lymphedema not diagnosed by a health care provider. Women reporting
incident lymphedema between 30–36 months post breast cancer surgery were 3.6 times
(95% CI= 2.04–6.22) more likely to have the condition go unnoticed and not addressed
relative to those developing the condition earlier after the initial cancer treatment. For those
developing lymphedema between 36 to 48 months post-incident breast cancer, the odds of
undiagnosed lymphedema increased to 4.4 (95%CI= 2.54–7.69).

To put the results into perspective, we used our multivariate model to compute the
probability that a woman with certain characteristics (e.g., Black/African American, late
onset of lymphedema) would report having symptoms but not being formally diagnosed
with lymphedema by a physician. For African American women, the adjusted probability of
having symptoms only (and no “formal” diagnosis) was 56.6%. This probability decreased
21.3 points to 35.3% among women of other races. This difference represent the
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independent effect of race on the probability of undiagnosed lymphedema, after controlling
for age, income, BMI and other confounding variables described above. Differences were
also marked for late onset lymphedema. Patients developing lymphedema 36–48 months
post breast cancer had a 38.8% adjusted probability of experiencing undiagnosed
lymphedema, compared to 26.2% among those with earlier onset (within 2 years since breast
cancer surgery).

Lymphedema Treatments among Women Formally Diagnosed
Table 3 presents descriptive information on the subset of breast cancer survivors who were
formally diagnosed with lymphedema by type of prescribed lymphedema treatment. For the
purpose of comparison, lymphedema patients receiving treatment including bandages with
or without compression garments, were grouped as a single category as the most prevalent
mode of lymphedema treatment. The rest of patients that reported receiving the treatment
were grouped as following: (1) patients that received all components of Complete
Decongestive Therapy (CDT) (is available in the specialized setting and performed by
providers trained in the technique); (2) women that reported receiving Manual Lymphatic
Drainage only; (3) patients that reported receiving other treatment components (exercise,
skin care).

Findings from the multinomial logistic regression examining factors associated with receipt
of (i) manual lymphatic drainage only, (ii) bandages and/or compression garments, or (iii)
no treatment relative to the complete decongestive therapy (CDT) - indicate that, among
those reporting being formally diagnosed with lymphedema, Black/African American breast
cancer survivors were significantly more likely to go untreated (RRR=4.3; p<.001) or be
prescribed bandages/compression only (RRR=17.1; p<.001) than to receive CDT. Somewhat
surprising, higher educational achievement was not correlated with the likelihood of being
treated with the CDT. The only additional factor predictive of treatment type in multivariate
regressions was onset of lymphedema symptoms. Specifically, those developing the
condition in later waves were more likely to receive no rehabilitation treatment at all (RRR=
7.5; p=.07 for wave 2 and RRR=10.8; p<.01 for wave 3, respectively) relative to CDT.
Women diagnosed with lymphedema in wave 2 were also more likely to receive bandages/
compression garments rather than CDT (RRR=8.3; p=.04).

Discussion
In a recent NIH conference on Symptom Management in Cancer,28 experts acknowledged
that, while research has produced important new insights into the causes and cures of cancer,
efforts to manage the symptoms of the disease and its treatment have not kept pace. In this
study, we sought to advance our understanding of variations in use of lymphedema-related
services and to identify gaps in service delivery with the ultimate goal of improving quality
of life among breast cancer survivors living with lymphedema.

We found a strong gradient on undiagnosed lymphedema based on onset of the condition,
with the odds of having symptoms only lymphedema with no formal diagnosis by a provider
increasing three to four-fold among women with late onset lymphedema compared to
patients in whom the condition had developed earlier following breast cancer surgery (<30
months). Evidence suggests that, when diagnosed early, lymphedema can be controlled
more effectively, preventing worsening of the condition,11,29–31 making these findings
particularly relevant for quality improvement interventions. In fact, the volume of edema at
the time of diagnosis is the single best predictor of successful treatment,32–33 underscoring
the importance of early diagnosis. These findings also bring into question the awareness of
providers to the possibility of late onset lymphedema. Although two-thirds of the sample
reported experiencing lymphedema symptoms by the first 30 months after incident breast
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cancer surgery, patients remained at risk for a much longer time, with lymphedema
developing later after completion of cancer treatment in 33.3% of cases. These findings are
consistent with results from several studies reporting that lymphedema in breast cancer
survivors may occur many years following the initial cancer treatment.1, 4, 5, 32–34 Armer et
al., for example, report high frequency of lymphedema occurrence up to 60 months after the
initial breast cancer treatment based on objective measures. Lymphedema with arm volume
increase of 2cm by circumferential measurements (mild lymphedema) is reported in that
study as the most frequently seen new onset lymphedema.34

Our data also suggest that, among women who were formally diagnosed by a provider with
the condition, over 20% received none of the components of recommended effective
interventions, raising concerns about accessibility and quality of follow up breast cancer
care. Our findings also highlight important racial and socioeconomic disparities in the
probability of formal diagnosis of lymphedema. The finding of significantly higher
likelihood of undiagnosed lymphedema among African American breast cancer survivors is
especially concerning given evidence of increased risk of lymphedema among African
American women.21,37 In addition, patients with lower income and limited social support
were also at higher risk for undiagnosed lymphedema, a relevant finding considering that all
women in our sample were insured by Medicare and many had supplemental insurance
coverage, factors that might have influenced access to quality specialized medical care.

A number of factors have been associated with higher risk of developing lymphedema in
patients treated for breast cancer. Number of lymph nodes resected is one such key risk
factor for lymphedema.17,35,37 Yen et al reports a substantially increased risk in patients
with more than five lymph nodes resected based on contemporary prospective population-
based study. Radiation therapy also increases the risk of lymphedema in patients who
underwent axillary node dissection in combination with axillary radiation therapy.38,39

Recent advancements in breast cancer treatment introduced effective and less invasive
techniques, including sentinel lymph node dissection and newer radiation therapies that are
often limited to the breast and chest wall. Recent studies found no association between these
newer radiation therapy techniques and lymphedema.18,35,37 Finally, there is also evidence
that being obese at the time of diagnosis is associated with increased lymphedema risk in
women undergoing breast cancer treatment.18,21,32,36–38 Awareness of these risk factors
might improve providers’ ability to detect lymphedema and to address it accordingly with
specialized individualized interventions depending on the extension of lymphedema. In the
cases of mild lymphedema, the importance of patients’ education on monitoring and
surveillance of the condition is crucial in order to prevent further worsening of edema and
incidence of related complications. Although such patients may not require the extensive
CDT treatment, formal assessment by a specialized lymphedema provider would likely yield
important benefits in terms of prevention of secondary complications.

Several important limitations of our study are worth mentioning. The first is our reliance on
self-reports of lymphedema symptoms and diagnosis, albeit based on structured interviews
and a validated screening tool for lymphedema. Evidence suggests, however, that patient
self-reported symptoms on lymphedema correlate well with other measurement
methods.23,24 Ridner and colleagues have shown a high predictive ability (c = 0.919)
between objective measures of swelling and self-report of arm swelling and heaviness.24

Furthermore, several studies have demonstrated that self-reported measures of arm swelling
and other symptoms such as those used here are consistently and negatively associated with
breast cancer-specific quality of life measures, further validating their usefulness.17,18,26 The
second, and related, limitation is the lack of a measure of severity of lymphedema symptoms
in our patient population, knowledge of which would have helped us further understand the
“appropriateness” of the variability of treatments applied. It is also plausible, albeit unlikely,
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that a proportion of women in our sample had clinical symptoms of lymphedema but failed
to report any symptoms of the condition.

Conclusions
Our results revealed that over one-quarter of all breast cancer survivors reporting symptoms
consistent with lymphedema had not been formally diagnosed with the condition by a
physician. Lymphedema treatments vary significantly among those diagnosed with the
condition by a physician with only a small minority receiving the complete CDT therapy
and nearly one in five receiving no interventions at all for the condition. Our results also
highlight that lymphedema may occur many years following initial breast cancer treatment,
and that time since initial breast cancer surgery reduces the likelihood that the condition will
be formally diagnosed by a physician. These findings emphasize the importance of patient
and provider education on the life-long risk and recognition of the signs/symptoms of
lymphedema and the importance of early referral to a lymphedema expert for evaluation and
treatment.
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Table 1

Sample Characteristics, Overall and by Lymphedema Diagnosis Status

Overall
N=450

Formally
Diagnosed

N=290

Symptoms
Only

N=160

p-value

Age Group (%)

65–69 34.7 36.9 30.6 .18

70–74 34.4 33.1 36.9

75–79 21.6 21.7 21.3

80+ 9.3 8.3 11.3

Race (%)

Caucasian 89.3 90.3 87.5 .04

Black 4.2 2.8 6.9

Hispanic 3.6 3.8 3.1

Other race/ethnicity 2.9 3.1 2.5

Education (%)

Less than High School 7.3 6.6 8.8 .61

High School 38.4 39.3 36.9

Some College 53.1 53.8 51.9

Marital Status (%)

Married 46.7 48.3 43.8 .27

Single 2.4 2.1 3.1

Divorced 10.9 9.7 13.1

Widowed 38.9 39.7 37.5

Income (mean/ std dev) 28,279(28,728) 31,042(31,989) 23,272(20,770)

Income Categories (%)

Less than $15,000 20.9 18.3 25.6 .06

$15,000–$29,999 30.7 31.7 28.8

$30,000–$44,999 15.8 16.2 15.0

$45,000+ 16.7 19.0 12.5

Missing Income Information 16.0 14.8 18.1

Low Social Support (%) 0.25 0.21 0.34 <.001

Dually Enrolled in Medicare & Medicaid (%) 5.6 4.5 7.5 .18

BMI (mean/std dev) 27.8(5.2) 27.9(5.4) 27.7(4.9) .88

Obese (BMI>30) (%) 0.32 0.29 0.34 .27

Months to incident lymphedema after breast cancer surgery (%)

< 30 66.7 76.9 48.1 .02

≈ 30–36 16.4 12.1 24.4

≈ 36–48 16.9 11.0 27.5
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Overall
N=450

Formally
Diagnosed

N=290

Symptoms
Only

N=160

p-value

State of Residence (%)

CA 27.3 27.9 26.3 .18

NY 16.0 15.5 16.9

IL 18.4 20.7 14.4

FL 38.2 35.9 42.5

Lymphedema Treatment (%)

No treatment 41.3 19.7 80.6

Complete Decongestive Therapy 8.7 13.5 0

Manual Lymphatic Drainage 5.3 8.3 0

Bandages 23.5 36.5 0

Compression only 12.4 19.3 0

Other (exercise, skin treatment) 8.7 2.8 19.4

Note: P-value based on two-sided t- (continuous variable) and F-test statistics (categorical variables).

PM R. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Sayko et al. Page 13

Table 2

Factors Associated with Undiagnosed, Symptoms-only Lymphedema

Odds Ratio P-value 95% CI

Age 1.00 .94 .96–1.04

Race: Black/African American 2.69 .06 .81–.98

Education: High school or greater 0.63 .22 0.29–1.33

Marital status: Unmarried 0.93 .77 0.59–1.48

Income 0.89 .01 0.82–0.98

Low Social Support 1.67 .03 1.03–2.70

BMI 0.87 .61 0.52–1.47

Time Since Breast Cancer Surgery

Wave 1: ≈ 30 mos post-surgery Reference

Wave 2: ≈ 36 mos post-surgery 3.57 .00 2.04–6.22

Wave 3: ≈ 48 mos post-surgery 4.42 .00 2.54–7.69

State of Residence

CA Reference

NY 1.18 .63 0.60–2.30

IL 0.75 .39 0.39–1.44

FL 1.47 .15 0.87–2.49

Note: Sample size for this analysis is 450 breast cancer survivors who developed lymphedema any time in the first 48 months post breast cancer
surgery. In addition to the variables shown in the table, the regression equation included binary variables for missing BMI (for women not
reporting height or weight), missing income (for women not reporting household income), and a constant term.
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Table 3

Distribution of Breast Cancer Respondents Formally Diagnosed with Lymphedema, by Prescribed
Lymphedema Treatment

Complete
Decongestive

Therapy
N=39

Bandages
and/or

Compression
Only

N=162

Manual
Lymphatic
Drainage

Only
N=24

No treatmenta
N=65

Distribution (%)

Age Group (%)

65–69 28.2 38.3 29.2 41.5

70–74 59.0 30.2 33.3 24.6

75–79 10.3 22.2 33.3 23.1

80+ 2.6 9.3 4.2 10.8

Race (%)

Caucasian 92.3 87.7 100 92.3

Black 0 4.3 b 0 1.5 b

Hispanic 5.1 4.3 0 3.1

Other race/ethnicity 2.6 3.7 0 3.1

Education (%)

Less than High School 7.7 6.8 0 7.7

High School 33.3 43.2 33.3 35.4

Some College 56.4 50.0 66.7 56.9

Marital status (%)

Married 51.3 52.5 37.5 40.0

Single 5.1 2.5 0 0

Divorced 15.4 6.8 12.5 12.3

Widowed 28.2 37.7 50.0 47.7

Income/10,000 (mean/ std dev) 3.4(4.4) 3.0(3.1) 3.0(2.3) 3.2(2.8)

Income Categories (%) 20.5 19.8 8.3 16.9

Less than $15,000 23.1 30.9 45.8 33.8

$15,000–$29,999 12.8 16.0 16.7 18.5

$30,000–$44,999 23.1 17.9 16.7 20.0

$45,000+ 20.5 15.4 12.5 10.8

Missing Income Information

Dually Enrolled in Medicare & Medicaid (%) 0 6.2 4.2 3.1

Social Support (mean/std dev) 75.9(21.0) 73.2(26.6) 74.7(24.4) 77.5(21.2)

Body Mass Index (mean/std dev) 29.0(5.6) 27.8(5.2) 25.2(4.8) 28.4(5.9)

Survey Wave at Diagnosis (%)
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Complete
Decongestive

Therapy
N=39

Bandages
and/or

Compression
Only

N=162

Manual
Lymphatic
Drainage

Only
N=24

No treatmenta
N=65

Wave 1: ≈ 30 mos post-surgery 92.3 78.4 83.3 61.5

Wave 2: ≈ 36 mos post-surgery 2.6 15.4b 12.5 9.2b

Wave 3: ≈ 48 mos post-surgery 5.1 6.2 4.2 29.2b

State (%)

CA 25.6 25.9 29.2 33.8

NY 17.9 14.8 12.5 16.9

IL 17.9 27.2 12.5 9.2

FL 38.5 32.1 45.8 40.0

a
Includes 8 patients whose treatment consisted of skin treatment or exercise only.

b
Indicates variables found to be statistically significant based on the multinomial logistic regression (reference category=CDT). Specifically,

Black/African American breast cancer survivors were significantly more likely to go untreated (RRR=4.3; p<.001) or to be prescribed bandages/
compression only (RRR=17.1; p<.001) than to receive CDT. Women developing lymphedema in wave 2 were more likely to receive no
rehabilitation treatment at all (RRR= 7.5; p=.07) or to be treated with bandages/compression garments only (RRR=8.3; p=.04) rather than receiving
CDT. Women developing lymphedema in wave 3 were also more likely to go untreated (RRR=10.8; p<.01) than to receive CDT.
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