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Abstract

Objective—Lymphedema is a distressing and chronic condition affecting up to 30% of breast

cancer survivors. Using a cross-sectional study design, we examined the impact of self-reported

lymphedema-related distress on psychosocial functioning among breast cancer survivors in the

Women’s Healthy Eating and Living (WHEL) Study. The WHEL Study has a dataset that includes

self-report data on lymphedema status, symptoms and distress.

Methods—Chi-square tests and binary logistic regression models were used to examine how

specific participant characteristics, including lymphedema-related distress, were associated with

physical health and mental health as measured by the SF-36 and depressive symptoms assessed by

the CES-Dsf.

Results—Of the 2,431 participants included in the current study population, 692 (28.5%) self-

reported ever having lymphedema. A total of 335 (48.9%) women reported moderate to extreme

distress as a result of their lymphedema and were classified as having lymphedema-related

distress. The logistic regression models showed that women with lymphedema-related distress had

50% higher odds of reporting poor physical health (p=0.01) and 73% higher odds of having poor

mental health (p<0.01) when compared to women without lymphedema. In contrast, even though

lymphedema-related distress was significantly associated (p=0.03) with elevated depressive

symptoms in the bivariate analyses, it was not significant in the logistic regression models.

Conclusion—Breast cancer survivors with lymphedema-related distress had worse physical and

mental health outcomes than women with lymphedema who were not distressed and women with

no lymphedema. Our findings provide further evidence of the relationship between lymphedema

and psychosocial outcomes in breast cancer survivors.
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INTRODUCTION

Lymphedema is a chronic condition faced by a significant percentage of breast cancer

survivors. Of the 2.7 million breast cancer survivors, it is estimated that 6 to 30% of these

women will experience lymphedema symptoms [1]. Further, the incidence of arm edema is

estimated to be 26% (ranging from 0 – 56%) among breast cancer survivors [2].

Lymphedema usually arises as a result of damage to the lymphatic system near the affected

breast region, impeding the flow of lymphatic fluid throughout the affected region and into

the arm and/or hand. Depending on the severity of damage to the lymphatic system, the

build-up of lymphatic fluid can cause a variety of symptoms. Common symptoms of

lymphedema are arm or hand swelling, tenderness, numbness, puffiness, pain, and arm or

hand heaviness [3–5]. Additionally, some women will experience serious complications

related to lymphedema. Some examples of these complications are impairments in the local

immune response, which can result in soft tissue infections with a high fever; cellulitis,

which has been reported to occur in up to 63% of patients with breast cancer-related

lymphedema; and adverse psychological and physical morbidity [5,6]. Also lymphedema

can be a debilitating condition that negatively impacts an individual’s psychosocial

functioning [7,8].

Previous research studies have shown that women living with breast cancer-related

lymphedema experience a diminished quality of life [5,9–13]. In a study of 622 breast

cancer survivors, women who self-reported arm or hand swelling had significantly lower

mean scores on the mental and physical SF-12 subscales compared to women without

swelling [13]. Using data from the Iowa Women’s Health Study, Ahmed and colleagues

(2008) found that women with self-reported lymphedema (8.1% of the sample) and women

with arm symptoms (37.2% of the sample) had lower health-related quality of life (HRQOL)

SF-36 scores compared to women without lymphedema or arm symptoms [9].

While the above studies demonstrate that diminished quality of life is a complication for

breast cancer survivors living with lymphedema, a paucity of research studies have

examined whether other psychological factors, such as depressive symptoms, are affected by

lymphedema status. Oliveri and colleagues (2008) found that there was no difference in

depression status as measured by the CES-D between women who reported arm/hand

swelling and those who did not [11]. Additionally, Ridner (2005) found no association

between CES-D scores between those with lymphedema and those without [12].

Although there is clear evidence that women with lymphedema have reduced quality of life,

little is known about how distress attributed to lymphedema affects psychosocial functioning

(i.e., quality of life and depressive symptoms). The main objective of this study is to

investigate how lymphedema-related distress affects quality of life (i.e., physical and mental

health) and depressive symptoms among breast cancer survivors enrolled in the Women’s

Healthy Eating and Living (WHEL) Study.
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METHODS

Study Population

The WHEL Study was a randomized controlled trial that enrolled 3088 female breast cancer

survivors to assess the effectiveness of a plant-based diet on breast cancer recurrence and

mortality. All participants were within 4 years of an early stage breast cancer diagnosis

categorized using American Joint Committee on Cancer (edition IV) criteria as stage I

(≥1cm), stage II, or stage IIIA [14]. Between March 1995 and November 2000, seven study

sites (four in California, one each in Arizona, Oregon, and Texas) recruited participants

through physicians, tumor registries and community breast cancer events. As previously

reported in 2007, the plant-based diet did not significantly alter rates of breast cancer

recurrence or mortality for the study participants, who were followed for a median of 7.3

years [15].

Procedures

The majority of WHEL Study participants completed a series of self-administered

questionnaires and in-person interviews at 5 standard study time points [baseline, 1 year, 2

or 3 years (randomly determined), 4 years, and 6 years]. These standard study time points

were based on each participant’s date of enrollment. Additionally, WHEL staff contacted

participants twice per year to collect information on a variety of health-related topics, such

as health status and medical procedures. Details on all study protocols have been reported

previously [14]. For this cross-sectional study, all data used in the secondary analyses, with

the exception of the baseline participant characteristics and the lymphedema dataset, were

collected during the Year 4 standard study time point. The Year 4 study time point is most

closely associated with the lymphedema data collection time period, which was following

the Year 4 and prior to the Year 6 study time point. The institutional review boards at each

study site approved the procedures for this study.

Baseline Participant Characteristics—Demographic data were collected at baseline

by a telephone screening interview and intake forms. To obtain tumor and treatment

characteristics for each participant, medical records including pathology reports were

reviewed. Documented variables include tumor grade and size, number of lymph nodes

removed, and types of breast cancer treatments (e.g., surgery, chemotherapy, radiation and

hormone therapy).

Body Mass Index—During the Year 4 study time point clinic visit, the participant’s

height and weight were measured and used to calculate body mass index (BMI). For this

study, BMI was categorized as underweight/normal weight (BMI < 24.9 kg/m2), overweight

(BMI = 25 to 29.9 kg/m2), and obese (BMI ≥ 30 kg/m2).

Health Behaviors—Participants completed a questionnaire on their personal health habits,

including smoking status and a validated 9-item physical activity scale [16]. Frequency,

duration and intensity of physical activity were converted into metabolic units (METs) using

a standard compendium in accordance with Ainsworth et al. [17]. As per Hong et al. (2007)

and Bertram et al. (2011), the physical activity variable for the present analyses was based
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on total MET-hours per week (MHW) values with four categories: inactive (MHW < 3.3),

mildly to moderately active (3.3 ≤ MHW < 10.0), active (10.0 ≤ MHW < 20.0) and highly

active (MHW ≥ 20.0) [18,19].

Comorbid Medical Conditions—Participants were asked to provide self-report

information on a variety of diseases/medical conditions, such as cardiovascular diseases,

diabetes, and gastrointestinal diseases. As per Patterson et al. (2010), comorbid medical

conditions were grouped into general systems patterned after the validated Charleston

comorbidity index to avoid overlapping diagnoses and to ensure adequate samples sizes in

each group [20]. In total, there were 6 general system categories: arthritis, cardiovascular,

diabetic, digestive, osteoporosis, and miscellaneous conditions. For the present analyses,

participants were classified as having 0, 1, 2, or 3 or more comorbid medical conditions.

Psychosocial Outcomes—A self-administered 147-item questionnaire was completed

by study participants to assess HRQOL and psychosocial functioning. This questionnaire

included the SF-36-Item Health Survey (SF-36), and the 8-item Center for Epidemiologic

Studies Depression Scale screening form (CES-Dsf). Previous studies have shown these

measures to be valid and reliable assessments of quality of life and depressive symptoms

among WHEL Study participants [21–23].

The SF-36 has 8 subscales: general health, physical functioning, role limitations caused by

physical health problems, bodily pain, vitality, social functioning, role limitations caused by

emotional problems, and general mental health. A physical health (PH) summary score was

calculated from the general health, physical functioning, role limitations caused by physical

health problems, and bodily pain subscales; and a mental health (MH) summary score was

computed from the vitality, social functioning, role limitations caused by emotional

problems, and general mental health subscales. The range of scores is from 0 to 100, with

higher scores indicating better health-related quality of life. The instrument has been widely

used in research studies with breast cancer populations and shown to have strong

psychometric properties (Cronbach’s alpha = 0.75 to 0.91) [24–30]. Based on the previous

WHEL analyses showing time to additional breast cancer events and all-cause mortality is

associated with SF-36 PH scores in the lowest 2 quintiles [20,21], the PH and MH summary

scores were divided into quintiles and categorized as “Poor” (bottom 2 quintiles) and

“Moderate/High” (top 3 quintiles) for the present analyses.

The CES-Dsf is a self-report scale used to identify individuals with elevated depressive

symptoms. The total score added from the 8-items can be converted into a logarithmic scale.

It has been shown to be reliable (Cronbach’s alpha = 0.73) and valid in cancer patients [22].

For this study, total scores ≥ 0.06 in the logarithmic scale were categorized as elevated

depressive symptoms; this cut-off point has been used previously as an indicator of

clinically elevated depressive symptoms [22].

Lymphedema Dataset—Following the Year 4 standard study time point, WHEL staff

contacted participants by telephone to assess lymphedema status. Each interviewed

participant answered questions adapted from Norman and colleagues’ (2001) validated

telephone lymphedema questionnaire [31]. To assess the participant’s experience with
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lymphedema, each woman was asked: 1) “Since your breast cancer treatment, was there ever

a time when your arms or hands were different sizes from each other?”, and 2) “Since your

breast cancer treatment, has a health care professional ever told you that you have

lymphedema?”. Based on the answers to these two questions, women were grouped into two

categories: 1) the lymphedema group consisted of women who answered “yes” to one or

both of the questions and 2) the non-lymphedema group consisted of women who responded

“no” or “not sure/don’t know” to both questions.

Additional questions were asked to any women who responded in the affirmative to either of

the above two questions. These women were asked whether they had currently, previously,

or never experienced the following 13 symptoms of lymphedema: swelling; tenderness;

numbness; watches, rings, bracelets, clothing becoming tight on one side; puffiness; firm or

leathery skin; pain; indentations in skin after leaning against something; difficulty in seeing

knuckles or veins; tiredness, thickness, heaviness of hand or arm; difficulty holding or

grasping objects; difficulty writing; and infection in the affected arm or hand. In addition,

lymphedema-related distress was assessed by the question, “How much did/does your

lymphedema distress or bother you?”, with 5 response choices. Women who selected

“moderately”, “quite a bit”, and “extremely” were categorized as having lymphedema-

related distress, and those who responded with “not at all” or “a little” were considered as

having lymphedema without distress.

Statistical Methods

For this cross-sectional study, we conducted secondary analyses using bivariate associations

to assess if participant characteristics, health behaviors, comorbid medical conditions,

current lymphedema symptoms, and lymphedema-related distress were associated with each

of the 3 psychosocial outcome measures (i.e., PH, MH, and depressive symptoms)

separately. Chi-square tests were used to analyze the categorical variables. Any variables

associated with PH, MH, and depressive symptoms at P<0.05 were included into the

multivariate regression models. Binary logistic regression models were built separately for

each outcome measure with variables shown to be statistically significant in the bivariate

analyses added to the models as covariates. Significance for all analyses was set at P<0.05.

All analyses were conducted using IBM® SPSS® Statistics Version 20.0 (Armonk, NY).

RESULTS

Of the 2917 WHEL participants contacted for the lymphedema assessment, 83% (N=2431)

of the study cohort responded and self-reported their lymphedema status. Among these 2431

respondents, 692 (28.5%) women reported yes to either a physician’s diagnosis of

lymphedema or arm/hand swelling. Of the 671 women who answered the lymphedema

symptom questions, 71.7% of women were currently experiencing at least one symptom,

and 44.2% of women reported experiencing four or more current symptoms. The three most

common lymphedema symptoms were swelling (57%), puffiness (50%) and having watches,

rings, bracelets, or clothing becoming tight on one side (41%) (Figure 1). Additionally, of

the 685 women who answered the question, “how much did/does your lymphedema distress

or bother you?”, 335 (48.9%) reported moderate to extreme distress as a result of their
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lymphedema and were classified as having lymphedema-related distress. Also there was a

significant association between the number of current lymphedema symptoms and

lymphedema-related distress [χ2 (3, N=671) = 56.96, p<0.01]. Of the 118 women who

reported seven or more symptoms, 87 (73.7%) reported moderate to extreme distress as a

result of their lymphedema.

Bivariate analyses were conducted to examine how lymphedema-related distress and other

participant characteristics were associated with physical health, mental health and depressive

symptoms. The Physical Health (r=−0.258, n=2390, p<0.01) and Mental Health (r=−0.582,

n=2389, p<0.01) summary scores were significantly correlated with the CES-Dsf scores. As

shown in Table 1, lymphedema-related distress was significantly associated with PH, MH

and depressive symptoms. Specifically, women who reported lymphedema-related distress

were more likely to self-report poor PH, poor MH and elevated depressive symptoms as

compared to those in the no lymphedema and lymphedema without distress groups. In terms

of current lymphedema symptoms, trends towards poor PH (p=0.05) and poor MH (p=0.08)

were found among those women reporting more symptoms. Additionally in the bivariate

analyses, poor PH was significantly associated with the following 9 participant

characteristics: age at diagnosis, ethnicity, education, marital status, BMI, menopausal

status, chemotherapy, comorbid medical conditions, and physical activity. Poor MH was

significantly associated with age at diagnosis, education, marital status, BMI, comorbid

medical conditions, smoking status, and physical activity. Lastly, age at diagnosis, marital

status, BMI, number of lymph nodes removed, comorbid medical conditions, smoking status

and physical activity were significantly associated with elevated depressive symptoms.

For the binary logistic regression models, the number of current lymphedema symptoms was

not included due to its significant collinearity with lymphedema-related distress. The final

PH model showed that women who reported lymphedema-related distress, being unmarried,

overweight or obese, having 1 or more comorbid medical conditions, and being physically

inactive were more likely to have poor physical health scores. Women who reported

lymphedema-related distress had 50% higher odds of reporting poor PH compared to

women in the no lymphedema group (Table 2). After adjusting for all variables in the MH

model, women with poor MH scores were more likely to have lymphedema-related distress,

have been diagnosed at age 50 and younger, be unmarried, have a BMI ≥ 25 kg/m2, have at

least 1 or more comorbid medical conditions, and be physically inactive. As shown in Table

2, women with lymphedema-related distress had 73% higher odds of having poor MH when

compared to women with no lymphedema. For the depressive symptoms final regression

model, self-report of elevated depressive symptoms was significantly associated with being

younger than 50 years at the time of cancer diagnosis, having 10 or fewer lymph nodes

removed, having 1 or more comorbid medical conditions, being a current smoker, and being

physically inactive. In contrast to the PH and MH models, lymphedema-related distress was

not significantly associated with elevated depressive symptoms in the adjusted regression

model (Table 2).

Additional exploratory analyses were conducted to examine associations within the

lymphedema group. We re-ran the regressions models with the reference group defined as

those with lymphedema without distress. Compared to the lymphedema without distress
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group, those with lymphedema-related distress had worse psychosocial outcomes OR (95%

CI): 1.24 (0.85, 1.80) for the PH model, 1.52 (1.06, 2.18) for the MH model, and 1.54 (0.92,

2.57) for the depressive symptoms model. Sensitivity analyses were conducted to focus only

on participants who reported a physician diagnosis of lymphedema and excluded those who

reported only arm or hand swelling (i.e., a self-diagnosis of lymphedema). The ORs and

significance levels for lymphedema-related distress categories of these restricted analyses

were similar for the MH and depressive symptoms final logistic regression models. In the

PH model the associations for both categories of lymphedema were significant OR (95%

CI): 1.51 (1.05, 2.2) for the lymphedema without distress group; and 1.45 (1.04, 2.01) for

the lymphedema with distress group.

DISCUSSION

The results of this cross-sectional study showed that lymphedema-related distress was

associated with psychosocial functioning among women in the WHEL Study. After

examining the relationship between current symptoms and distress specific to lymphedema,

we found that the number of current lymphedema symptoms was highly correlated with

reporting lymphedema-related distress. Further, our bivariate analyses findings showed that

the number of current lymphedema symptoms as well as distress-specific to lymphedema

were significantly associated with not only physical health, but with mental health outcomes

as well. The results of our logistic regression models revealed that women with

lymphedema-related distress had 50% higher odds of reporting poor physical health and

73% higher odds of having poor mental health when compared to women without

lymphedema. In contrast, while lymphedema-related distress was significantly associated

with elevated depressive symptoms in the bivariate analyses, it was not significant in the

adjusted binary logistic regression models. However, lymphedema-related distress compared

to no lymphedema was close to significant in the final model (OR=1.46; 95% CI 0.99, 2.15;

p=0.06).

Our differences in the findings of the MH and depressive symptoms final regression models

may be due to the fact that the MH summary score consists of multiple domains, which may

better capture distress caused by lymphedema symptoms. Another explanation for the

differences is that there were fewer cases of elevated depressive symptoms and hence the

models for CES-Dsf may have been underpowered; the percentage of participants self-

reporting poor MH was 38.3% compared to only 12.3% reporting elevated depressive

symptoms. Clinicians should be aware that patients with lymphedema may experience both

PH and MH challenges.

Other studies have examined the impact of lymphedema on quality of life as measured by

the SF-36 or SF-12 among breast cancer survivors [9–11,13,32–34]. Similar to our study

findings, the majority of these studies have shown that women with lymphedema have

significantly lower PH summary scores than women without lymphedema [9–11,13,32,33].

These findings are important when considering that poor PH has been shown to be

associated with decreased time to additional breast cancer events and all-cause mortality

[21]. However, it should be noted that we did not find a significant association between

lymphedema and additional breast cancer events or all-cause mortality (data not shown).
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Further, we have confirmed findings in multiple studies showing that women with breast

cancer-related lymphedema have lower MH summary scores on the SF-36 and SF-12

[9,11,13,34]. In contrast to our study findings, two studies found no significant differences

in SF-36 MH summary scores between those with lymphedema compared to those without

breast cancer-related lymphedema [32,33]. These differences in MH findings may be due to

participant demographics, sample size, or study objectives, which may influence how

participants were selected. Both of these previous studies had small lymphedema

populations (< 50 women), which may limit the power to detect clinically meaningful

results. These studies found statistically significant lower mean scores in women with

lymphedema in all SF-36 subscales, except the mental health subscale. Yet the mental health

subscale scores were lower for those with lymphedema when compared to those without

lymphedema, which may suggest a lack of power.

While our study findings for HRQOL measured by the SF-36 in breast cancer survivors with

lymphedema support the results from other studies, the main difference between our study

and other studies was our focus on examining how self-reported distress attributable to

lymphedema impacts PH and MH outcomes. It should be noted that for both the PH and MH

models, adding lymphedema-related distress to a model that included the variables in Table

2 increased the Nagelkerke R-squared by < 1%. The other variables shown in Table 2 (i.e.,

physical activity, body mass index, and comorbid medical conditions) explained 18% of the

total variance in both the PH and MH models. However, knowledge that lymphedema-

related distress is associated with poor MH and PH is important for counseling breast cancer

survivors with this condition. Another difference between our study and others was how we

chose to categorize the SF-36 PH and MH summary scores. Our study followed the work of

Saquib and colleagues (2011) in categorizing the PH and MH summary scores into quintiles

with the bottom two quintiles for each summary score representing either “poor physical

health” or “poor mental health” [21]. Scores were grouped into quintiles to allow for ease of

interpretation and to rank study participants as to not assume the cut-points for the study

population. The other studies discussed above used mean PH and MH scores to describe

HRQOL among breast cancer survivors with lymphedema. Regardless of how the PH and

MH summary scores were analyzed, our results are similar with these studies in showing

that breast cancer survivors with lymphedema have significantly poorer mental and physical

health when compared to those without lymphedema.

Due to the dearth of research studies that have examined elevated depressive symptoms

measured by the CES-Dsf in women with breast cancer-related lymphedema, ours is the first

large, population-based study to report no significant differences in CES-Dsf scores in

multivariate models between breast cancer survivors with lymphedema compared to those

without lymphedema. However, in the bivariate analyses, we found there to be a significant

association between elevated depressive symptoms and lymphedema-related distress

(P=0.03). After examining the proportion of variance explained for the depressive symptoms

models, we found that lymphedema-related distress explained only a small proportion of the

variance; whereas, physical activity was the largest contributor to the proportion of variance.

Other studies have found no significant differences in depressive symptoms scores when
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comparing breast cancer survivors with lymphedema compared to those without

lymphedema [11,12].

The main strength of our study is the use of lymphedema-related distress as a means of

determining how lymphedema impacts psychosocial functioning among our study

population. Another study strength is its large sample size of women reporting lymphedema

(N=692). Most studies examining the psychosocial impact of lymphedema in breast cancer

survivors have had fewer than 100 participants reporting lymphedema symptoms [7,8,10–

12,32–34]. Another study strength is its comprehensive dataset on tumor and treatment

variables, health behaviors, comorbid medical conditions, and psychosocial factors.

In contrast to the study strengths, the primary limitation of this present study is its reliance

on self-report for many of the study variables, including lymphedema status. However, the

assessment of lymphedema was obtained through the use of a validated questionnaire that

has been shown to accurately identify lymphedema in breast cancer survivors [31]. Further,

the study outcome variables (i.e., PH, MH, and depressive symptoms) were collected using

valid and reliable instruments. For example, the SF-36 has been used in numerous breast

cancer survivorship studies to assess HRQOL [8,9,21,23,32,35]. Bardwell and colleagues

(2004) confirmed that response bias did not influence the accuracy of the SF-36 scores in the

WHEL Study [23]. Also previous studies have shown the CES-Dsf to be a useful measure to

identify elevated depressive symptoms in cancer survivors [8,22]. It should be noted that

WHEL Study participants were mostly White, well-educated, and volunteered to be part of

an intense dietary intervention; therefore, the study results may not be generalizable to other

breast cancer populations. Also distress attributed to lymphedema in this study may be

related to other factors and there is no way to ascertain “all-cause” distress. Further, due to

the cross-sectional nature of the lymphedema assessment, we cannot comment on the

causative relationships between lymphedema and the study outcome variables.

In conclusion, our findings highlight the negative psychosocial impact of lymphedema-

related distress among breast cancer survivors. Breast cancer survivors with lymphedema-

related distress had worse physical and mental health outcomes compared to women with

lymphedema without distress and women with no lymphedema. These findings are in line

with and support previous studies showing that breast cancer survivors with lymphedema

report lower health-related quality of life. This study adds to the literature the importance of

assessing distress caused specifically by lymphedema when studying breast cancer-related

lymphedema. Also future research should develop tailored health behavior interventions to

improve psychosocial functioning among breast cancer survivors distressed by their

lymphedema.
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Figure 1.
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