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Abstract

Purpose—We sought to quantify the proportion of uterine cancer survivors who self-report poor 

physical function. We then sought to quantify the association of poor physical function with 

physical activity (PA), walking, and lower limb lymphedema (LLL), among women with a history 

of uterine cancer.

Methods—Physical function was quantified using the SF-12 questionnaire. PA, walking, and 

LLL were measured using self-report questionnaire. PA was calculated using metabolic equivalent 

hours per week (MET-hrs·wk−1), and walking was calculated using blocks per day (blocks·d−1). 

Logistic regression estimated odds ratios (OR) and 95% confidence intervals (95% CI).

Results—Among the 213 uterine cancer survivors in our survey (43% response rate), 35% self-

reported poor physical function. Compared to participants who reported <3.0 MET-hrs·wk−1 of 

PA, participants who reported ≥18.0 MET-hrs·wk−1 of PA were less likely to have poor physical 

function (OR: 0.03, 95% CI: 0.01–0.10; Ptrend<0.0001). Compared to participants who reported 

<4.0 blocks·d−1 of walking, participants who reported ≥12.0 blocks·d−1 of walking were less likely 

to have poor physical function (OR: 0.07, 95% CI: 0.03–0.19; Ptrend<0.0001). Compared to 

participants who did not have LLL, participants with LLL were more likely to have poor physical 

function (OR: 5.25, 95% CI: 2.41–11.41; P<0.0001).

Conclusion—Higher levels of PA and walking associate with a lower likelihood of reporting 

poor physical function. The presence of LLL associates with a higher likelihood of reporting poor 

physical function. These findings are hypothesis-generating, and should be evaluated in future 

prospective studies.
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INTRODUCTION

Uterine cancer is the most common gynecologic cancer among women in the United States, 

accounting for 40,000 new diagnoses each year [1]. Uterine cancer frequently exhibits early 

signs and symptoms, such as post-menopausal bleeding [2]. As a result of these signs and 

symptoms, 70% of women are diagnosed with early-stage disease [1]. Five-year survival 

rates among women with early-stage uterine cancer exceed 85% [1]. Despite favorable five-

year survival rates, uterine cancer survivors may develop deleterious sequelae associated 

with cancer treatment. For example, the removal of abdominal lymph nodes used for cancer 

staging increases the risk of lower limb lymphedema (LLL) [3]. LLL is a chronic condition 

characterized by the pooling of protein rich fluid in the lower extremities that affects 

36-47% of uterine cancer survivors [4–6]. In addition to treatment-related sequelae, over 

38% of uterine cancer survivors are obese, and 70% are physically inactive [7]. Obesity and 

physical inactivity are risk-factors for premature mortality among uterine cancer survivors 

[8], and associate with poor physical function among older adults [9–11]. For the purposes 

of our study, poor physical function was broadly characterized by reporting difficulty 

completing moderate-intensity activities and difficulty climbing several flights of stairs [12].

Population-based cohort studies suggest cancer survivors are two-fold more likely to self-

report poor physical function relative to age-matched peers without a history of cancer [13]. 

However, these studies have not quantified the prevalence and correlates of poor physical 

function among specific types of cancer, such as uterine cancer. Uterine cancer survivors are 

a largely understudied subset of the cancer survivorship population [14]. It is important to 

address this knowledge gap because poor physical function may persist for decades after 

cancer treatment [15], and deteriorate quality of life [16]. In addition to decreased quality of 

life, poor physical function signifies a considerable barrier to functional independence, and 

predicts hospital admissions and premature mortality [17].

The proportion of uterine cancer survivors who self-report poor physical function is 

unknown. It is uncertain if behaviors thought to preserve physical function, such as physical 

activity (PA) and walking, associate with a lower likelihood of reporting poor physical 

function among uterine cancer survivors. Uterine cancer survivors report that walking is 

their preferred modality of PA [18]. Conversely, it is uncertain if side effects of cancer 

treatment, such as LLL, associate with a higher likelihood of reporting poor physical 

function among uterine cancer survivors. Therefore, the purpose of this hypothesis-

generating study was two-fold. First, we sought to quantify the proportion of uterine cancer 

survivors with poor physical function. Second, we sought to explore the association of poor 

physical function with self-reported PA, walking, and LLL, among women with a history of 

uterine cancer.

METHODS

Participants and procedures

We conducted a survey of patients with uterine cancer who received care at the University 

of Pennsylvania in Philadelphia, Pennsylvania. Participants included women ≥20 years old, 

with a history of uterine cancer. Potentially eligible participants were identified using fellow 
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surgical case logs from 2008–2010, and ICD-9 diagnosis codes 179.0 and 182.0–182.8, from 

2006–2010. ICD-9 codes 179.0 and 182.0–182.8 are the primary codes used to classify 

cancers of the uterus. Participants who met the study inclusion criteria were sent a letter by 

their oncologist explaining the purpose of the study. Participants who did not wish to 

participate were provided the option to decline participation within two-weeks of receiving 

the letter from their oncologist. Those who did not decline participation were sent the study 

survey. After two-weeks, a second survey was sent to those who did not reply to the first 

mailed survey. This protocol was approved by the University of Pennsylvania Institutional 

Review Board, and the University of Pennsylvania cancer center. Women who mailed back 

a completed survey were classified as having provided their informed consent.

Physical function

The Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12) was used to 

assess physical function. The SF-12 is a self-report measure that evaluates eight domains of 

health, including one domain specific to physical functioning [12]. The physical functioning 

domain of the SF-12 associates with objective measures of lower extremity physical 

function including walking speed and chair stand time [19]. We used the two questions in 

the physical functioning domain to quantify physical function. Each of the two questions 

represents validated outcomes in the International Classification of Functioning Disability, 

and Health (ICF) framework [20–22]. The ICF was developed by the World Health 

Organization for use in clinical and research settings for functional status assessment, goal 

setting, treatment planning, and outcome measurement [21,22]. The two questions ask about 

difficulty: 1) completing moderate-intensity activities; and 2) climbing several flights of 

stairs. For each question, participants were provided with three response options: 1) ‘not 

limited at all’; 2) ‘limited a little’; and 3) ‘limited a lot’. Participants who reported being 

‘limited a little’ or ‘limited a lot’ completing both moderate-intensity activities and climbing 

several flights of stairs were classified with poor physical function [20].

Physical activity questionnaire

The Paffenbarger PA Questionnaire (PPAQ) was used to assess participation in leisure time 

PA and daily walking [23]. The PPAQ is correlated with maximal oxygen consumption 

among women (r=0.53; P<0.01) [24], and has been used previously among uterine cancer 

survivors [5]. Participants were asked to list any PA that they participated in during the past 

year, and the frequency and duration of each PA. Research staff converted the PA to 

metabolic equivalents (MET), using the compendium of PA [25]. For each participant, an 

aggregate measure of MET-hrs·wk−1 was created by summing the MET-hrs·wk−1 for each 

activity described by the participant. We created categories of MET-hrs·wk−1, defined as 

<3.0, 3.0–8.9, 9.0–17.9, and ≥18.0 that correspond to <1.0, 1.0–2.9, 3.0–5.9, and ≥6.0 hours 

per week of moderate-intensity PA, consistent with prior analyses among uterine cancer 

survivors [5]. Participants were asked to report how many blocks they walked on an average 

day during the past year. We created categories of blocks per day (blocks·d−1) of walking, 

defined as <4.0, 4.0–11.9, and ≥12 blocks·d−1, which correspond to <¼, ¼ to <1, and ≥1 

mile of walking per day, consistent with prior analyses among older adults [26], and uterine 

cancer survivors [5].
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Lower limb lymphedema questionnaire

The Gynecologic Cancer Lymphedema Questionnaire (GCLQ) was used to assess 

symptoms associated with LLL [27]. The GCLQ is a validated self-report measure that 

assesses seven domains of symptoms in both lower extremities. The seven domains include 

heaviness, general swelling, limb-related swelling, infection, aching, numbness, and 

physical function. Participants reporting ≥5 symptoms of the lower extremities within the 

seven above-listed domains were classified as having LLL [27].

Covariates

Information on covariates came from self-report or electronic medical records. Variables 

collected from self-report included age, marital status, race, education, employment, body 

mass index (BMI). We used the age-adjusted Charlson Comorbidity Index to predict 

mortality based on number and severity of comorbid illnesses [28,29]. Variables collected 

from the electronic medical record included pathology of the cancer, stage of the cancer, 

time since diagnosis, and cancer treatment history.

Statistical analysis

We performed descriptive statistics and bivariate analyses on all study variables using the 

Wilcoxon Rank-Sum test for continuous variables and Fishers exact test for categorical 

variables. We used logistic regression models to estimate the odds ratio (OR) of reporting 

poor physical function with 95% confidence intervals (95% CI). The P value for the linear 

trend test across categories (Ptrend) was calculated using the median value for each category 

as a continuous variable in a logistic regression model. We examined unadjusted regression 

models, then adjusted for age and BMI, and subsequently built a multivariable regression 

model adjusting for demographic and clinical characteristics. Statistical tests were two-sided 

and P < 0.05 was the threshold for statistical significance.

RESULTS

Mailed survey results

We identified 531 participants using the fellow surgical case logs and ICD-9 codes. Among 

the 531 mailed letters, we had a 43% response rate. Sixty-seven potentially eligible 

participants were not interested in participating in our study, and 213 potentially eligible 

participants did not respond to either the letter or the mailed survey. There were 19 letters 

returned by the post office, labeled as undeliverable, and an additional seven people died. A 

total of 225 participants returned surveys, and 12 were subsequently identified as not 

meeting inclusion criteria (i.e., 10 diagnosed with cancer before 2006, and two misclassified 

(diagnosed with other gynecologic cancers)). The remaining 213 eligible participants replied 

to our survey and were included in the analyses described herein.

Participant Characteristics

Demographic characteristics of the study participants are depicted in Table 1. The age of the 

213 participants ranged from 29–94 years. Clinical characteristics of the study participants 

are depicted in Table 2. The BMI of study participants ranged from 14–67 kg/m2. We 
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identified no demographic or clinical characteristics associated with volume of self-reported 

PA (data not shown). Women who self-reported higher levels of daily walking were 

marginally more likely to be retired (P=0.07), and have lower BMI (P=0.06; data not 

shown). Demographic and clinical characteristics associated with LLL have been reported 

previously [5].

Characteristics between participants with versus without poor physical function

Among the 213 participants, 74 (35%) were classified with poor physical function, defined 

by self-reporting difficulty completing moderate-intensity activities and climbing several 

flights of stairs. There existed no significant differences in demographic or clinical 

characteristics between women with versus without poor physical function.

Physical function by level of physical activity

Among the 213 study participants, 40%, 13%, 13%, and 35% reported participating in <3.0, 

3.0–8.9, 9.0–17.9, and ≥18.0 MET-hrs·wk−1 of PA, respectively (Table 3). In all analyses, 

the odds of reporting poor physical function decreased as MET-hrs·wk−1 of PA increased 

(Figure 1A; Ptrend< 0.0001). Compared with participants who reported <3.0 MET-hrs·wk−1 

of PA, participants who reported ≥18.0 MET-hrs·wk−1 of PA had an OR of 0.03 (95% CI: 

0.01–0.10), in the fully multivariable-adjusted regression model. The most common PA 

reported was walking (42%), aerobic gym-based activities including the recumbent bicycle 

and elliptical machine (11%), and swimming (8%).

Physical function by level of daily walking distance

Among the 213 study participants, 36%, 26%, and 38% reported walking <4.0, 4.0–11.9, 

and ≥12 blocks·d−1, respectively (Table 3). In all analyses, the odds of reporting poor 

physical function decreased as the blocks·d−1 of walking increased (Figure 1B; Ptrend < 

0.0001). Compared with participants who reported <4.0 blocks·d−1 of walking, participants 

who reported ≥12.0 blocks·d−1 of walking had an OR of 0.07 (95% CI: 0.03–0.19), in the 

fully multivariable-adjusted regression model.

Physical function by LLL

Among the 213 study participants, 36% reported symptoms in the lower extremities 

sufficient to be classified as LLL. In all analyses, the odds of reporting poor physical 

function were increased in the presence of LLL (P < 0.0001). Compared with participants 

who did not have LLL, participants with LLL had an OR of 5.25 (95% CI: 2.41–11.41), in 

the fully multivariable-adjusted regression model. BMI was not associated with LLL [5], 

and was not associated with poor physical function as a continuous variable (P = 0.88) or a 

categorical variable (i.e., <25, 25–30, ≥30; P = 0.47) in multivariable-adjusted logistic 

regression models.

Joint effects of LLL and physical activity or walking distance on physical function

We assessed the joint effects of LLL with PA, and LLL with walking (Table 4) to determine 

if the association between PA, walking, and poor physical function differed among women 

with and without LLL. The interaction for PA was not statistically significant (Pinteraction = 
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0.61), and stratified analyses suggested the association of PA and reporting poor physical 

function existed among women with and without LLL (both Ptrend < 0.0001). The 

interaction for walking was not statistically significant (Pinteraction = 0.83), and stratified 

analyses suggested the association of walking and reporting poor physical function existed 

among women with and without LLL (both Ptrend < 0.0001).

DISCUSSION

The first finding of this study is that 35% of uterine cancer survivors reported poor physical 

function, defined by difficulty participating in moderate-intensity activities and climbing 

several flights of stairs. The second finding of this study is that higher levels of self-reported 

PA and walking associate with a lower likelihood of reporting poor physical function. 

Conversely, the presence of LLL associates with a higher likelihood of reporting poor 

physical function. Our estimate that 35% of uterine cancer survivors have poor physical 

function is similar to that of the Iowa Women’s Health Study [15], and the National Health 

Interview Study [30], which concluded that 37% and 34% of cancer survivors have 

functional limitations, respectively.

Physical function is an important clinical measure [31]. Physical function predicts mortality 

among women with gynecologic cancer [32]. Many studies among cancer survivors have 

focused on overall quality of life rather than physical function-specific outcomes [33]. 

Furthermore, studies that do report physical function-specific outcomes commonly use 

continuous measures, such as means and standard deviations, which may limit their clinical 

interpretability [34]. We purposefully created a binary endpoint that was derived from the 

SF-12 survey to promote the clinical utility of this measure [20]. This endpoint identified 

women with difficulty completing moderate-intensity activities, such as moving a table or 

pushing a vacuum, and climbing several flights of stairs.

Though our study was cross-sectional, our data suggest higher levels of PA and walking 

associate with a lower likelihood of self-reporting poor physical function. Examining the 

outcomes of PA and daily walking as continuous variables revealed a negative trend with a 

floor effect, such that women who reported ≥15 MET-hrs·wk−1 of PA or ≥18 blocks·d−1 of 

walking had the lowest predicted probability of reporting poor physical function (see 

Figure). The dose-response relationship between PA and physical function has been reported 

among older community-dwelling men [35], women [11,35], and colorectal cancer survivors 

[36]. The observed dose-response relationship suggests that uterine cancer survivors may 

derive health benefits from PA even if they do not meet the PA recommendations for cancer 

survivors. This hypothesis is consistent with the ACSM guidelines that suggest all cancer 

survivors should avoid inactivity [14]. It has been noted that even small increases in PA may 

yield improvement in health outcomes, particularly among those who are sedentary at 

baseline and modestly increase PA levels [37].

LLL affects up to 47% of the 40,000 women diagnosed with uterine cancer each year in the 

United States [6]. In our study, 36% of women reported symptoms consistent with LLL [5]. 

LLL is described as an accumulation of protein-rich fluid that results in swelling of the 

lower limbs [38,39], and impairs quality of life [40,41]. Objective measures of physical 
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function using the 6-minute walk test among cancer survivors with LLL are 30% below 

normative values compared to adults of a similar age without a history of cancer [42]. This 

supports our finding that LLL is associated with poor self-reported physical function. It is 

noteworthy that our interaction analyses suggested the association between PA and poor 

physical function and walking and poor physical function did not vary according to LLL 

status. Physical activity has been hypothesized as a possible intervention to alleviate 

symptom burden among cancer survivors with LLL [4,5]. Higher levels of PA, such as 

walking, associate with a lower likelihood of reporting symptoms sufficient for a diagnosis 

of LLL among uterine cancer survivors [5]. To date, a randomized trial examining a 

structured PA program, such as progressive treadmill walking, on LLL outcomes has not 

been reported. In addition to aerobic exercise, a non-randomized trial of weightlifting among 

cancer survivors with LLL improved upper- and lower-extremity muscular strength and 

objective measures of physical function, without significantly worsening limb volume [42]. 

A randomized trial is necessary to confirm the efficacy and clarify the safety of exercise 

among cancer survivors with LLL. The development of trials that examine PA or exercise 

such as treadmill walking or weightlifting should be considered a research priority, given 

that limited efficacious therapies exist to manage LLL, and the incidence of LLL is 

predicted to increase among gynecologic cancer survivors [4]. We encourage investigators 

to consider designing interventions that are not only safe and efficacious, but are 

disseminable and sustainable in clinical practice [43].

Contrary to our hypothesis, BMI was not associated with poor physical function in our 

multivariable-adjusted regression analyses. We analyzed BMI as a continuous variable and 

as a categorical variable using established thresholds. Obesity is a risk-factor for poor 

physical function among uterine cancer survivors [44], and among older adults [9,10]. It is 

unclear why we did not observe an association between BMI and physical function. In our 

study sample, BMI ranged from 14 to 67 kg/m2, therefore it is unlikely that there was 

insufficient variability in BMI to observe an association with poor physical function. 

Perhaps one reason we failed to observe an association is because BMI was self-reported. It 

is plausible that study participants misreported their BMI sufficiently to bias the observed 

relationship with physical functioning. It is known that BMI is historically underreported 

when contrasted with objective measures, particularly among women with BMI’s ≥40 kg/m2 

[45]. This differential misclassification would thereby obscure the true association between 

BMI and physical functioning.

The major limitation of this study is the cross-sectional design which it is impossible to 

determine causal associations. It is plausible that uterine cancer survivors who engage in 

more PA or walking subsequently report more favorable physical function. Conversely, it is 

plausible that uterine cancer survivors with poor physical function may be physically unable 

to engage in PA or walking. Longitudinal studies are now necessary to delineate the 

direction of the observed associations. If poor physical function limits participation in PA, 

then it is necessary to identify rehabilitative interventions, such as physical therapy, that will 

improve or restore levels of physical function sufficient to allow participation in PA. Given 

the cross-sectional design, a similar relationship exists between impaired physical function 

and LLL. We used the SF-12 questionnaire to quantify poor physical function in this study. 

The SF-12 is a valid and reliable subjective measure of physical function [12]. However, it 
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is likely that the two questions used in the SF-12 did not fully capture physical function. For 

example, participants may have experienced challenges in instrumental activities of daily 

living that negatively impact quality of life such as bathing or toileting. Therefore, our study 

may underestimate the prevalence of poor physical function among uterine cancer survivors. 

The Working Group on Health Outcomes for Older Persons with Multiple Chronic 

Conditions recommends the use of a self-reported questionnaire of general health (such as 

the SF-36 or SF-12), with follow-on objective measures, such as gait speed, for clinical and 

research activities [46]. PA in our study was self-reported. Self-reported PA is valid and 

correlated with objective measures of PA [47], however it is plausible that participants in 

our study may have misreported their PA due to inaccurate recall and subsequent reporting 

bias. Another limitation to our study was LLL was self-reported [5]. The current gold-

standard method to diagnosis LLL is circumferential measures of the lower limbs. However, 

this method has not been adopted for use in routine clinical care [4]. Our method to assess 

LLL relied on symptoms using a self-report questionnaire that was validated against 

circumferential measures of the lower limbs, and had excellent psychometric characteristics 

[27].

Conclusion

Using a validated self-report questionnaire [12], 35% of uterine cancer survivors had 

difficulty completing moderate-intensity activities and climbing several flights of stairs. 

Higher levels of PA and walking associate with a lower likelihood of reporting poor 

physical function in dose-response fashion, such that the group who engaged in the highest 

levels of PA or walking reported the smallest proportion of cases of poor physical function. 

Interventions designed to improve physical function through rehabilitation, exercise, and 

physical activity should be considered and investigated in future studies. Furthermore, the 

presence of LLL associates with a higher likelihood of reporting poor physical function. 

Interventions to reduce the incidence of LLL, and improve physical function among those 

with LLL should also be investigated in future studies.
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Figure 1. 
Predicted probability of poor physical function and relationship of: A) increasing MET-

hrs·wk−1 of physical activity and; B) increasing blocks walked per day.
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Table 1

Demographic characteristics stratified by physical function status

Variable
Total Sample
(n=213)

Low (poor) physical
function (n=74)

High physical
function (n=139) Pa

Age — yr 63.6±10.6 64.2±12.4 63.2±9.6 0.57

Marital status — no. (%) 0.87

  Never married 20 (9%) 7 (10%) 13 (9%)

  Married 128 (60%) 45 (61%) 83 (60%)

  Divorced or separated 31 (15%) 9 (12%) 22 (16%)

  Widowed 33 (16%) 13 (18%) 20 (14%)

Self-reported race — no. (%) 0.12

  White 177 (84%) 61 (82%) 116 (84%)

  Black 28 (13%) 8 (11%) 20 (14%)

  Other 7 (3%) 5 (7%) 2 (2%)

Education — no. (%) 0.28

  High school or less 46 (22%) 12 (16%) 34 (25%)

  Some college 51 (24%) 17 (23%) 34 (25%)

  College degree or more 114 (54%) 45 (61%) 69 (50%)

Employment — no. (%) 0.92

  Retired 94 (45%) 32 (43%) 62 (45%)

  Unemployed 7 (3%) 2 (3%) 5 (4%)

  Homemaker 16 (8%) 7 (9%) 9 (7%)

  Other 14 (7%) 4 (5%) 10 (7%)

  Full time 80 (38%) 29 (39%) 51 (37%)

a
By Wilcoxon rank sum, or Fishers Exact test. Values may not sum to 213 or 100% due to rounding error and item non-response.
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Table 2

Clinical characteristics stratified by physical function status

Variable
Total Sample
(n=213)

Low (poor) physical
function (n=74)

High physical
function (n=139) Pa

Pathology type — no. (%) 0.49

  Endometroid Adenocarcinoma 158 (75%) 56 (77%) 102 (73%)

  Papillary serous or Clear Cell 35 (17%) 14 (19%) 21 (15%)

  Sarcoma 8 (4%) 2 (3%) 6 (4%)

  Carcinosarcoma 8 (4%) 1 (1%) 7 (5%)

  Other (Undifferentiated) 3 (1%) 0 (0%) 3 (2%)

Stage — no. (%) 0.63

  1 157 (74%) 54 (73%) 103 (74%)

  2 13 (6%) 5 (7%) 8 (6%)

  3 26 (12%) 11 (15%) 15 (11%)

  4 5 (2%) 2 (3%) 3 (2%)

  Unknown 12 (6%) 2 (3%) 10 (7%)

Treatment Modalities — no. (%) 0.44

  Surgery 100 (47%) 31 (42%) 69 (50%)

  Surgery, Chemotherapy 37 (17%) 16 (22%) 21 (15%)

  Surgery, Radiation 47 (22%) 14 (19%) 33 (24%)

  Surgery, Chemotherapy, Radiation 22 (10%) 10 (14%) 12 (9%)

  None or Unknown 7 (3%) 3 (4%) 4 (3%)

No. of nodes removed 8.9±10.2 7.2±9.2 9.8±10.6 0.74

Time since diagnosis — no. (%) 0.08

  0–2 yrs 69 (32%) 18 (24%) 51 (37%)

  3–4 yrs 94 (44%) 33 (45%) 61 (44%)

  5–6 yrs 50 (23%) 23 (31%) 27 (19%)

BMI — kg/m2 31.1±8.9 29.8±9.7 31.7±8.4 0.13

Predicted 10-year mortalityb 20.4±25.0% 20.9±24.4% 19.3±26.3% 0.66

a
By Wilcoxon rank sum, or Fishers Exact test. Values may not sum to 213 or 100% due to rounding error and item non-response.

b
Predicted probability from the Charlson Comorbidity Index.
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Table 4

Multivariable-adjusted cases of poor physical function by level of physical activity and walking distance, 

stratified by presence of lower limb lymphedemaa.

Physical Activity (MET-hrs·wk−1) LLL Present (n=77) LLL Absent (n=136) Pinteraction

<3.0 1 — Referent 1 — Referent 0.61

3.0–8.9 0.18 (0.03–1.28) 0.35 (0.03–4.91)

9.0–17.9 0.28 (0.04–2.16) 0.03 (0.01–0.48)

≥18.0 0.02 (0.01–0.16) 0.02 (0.01–0.20)

Ptrend <0.0001 <0.0001

Walking (blocks·d−1) LLL Present (n=77) LLL Absent (n=136) Pinteraction

<4.0 1 — Referent 1 — Referent 0.83

4.0–11.9 0.04 (0.01–0.29) 0.18 (0.04–0.78)

≥12.0 0.02 (0.01–0.14) 0.09 (0.02–0.33)

Ptrend <0.0001 <0.0001

a
Fully adjusted (multivariable) odds ratio and 95% confidence interval controlling for age, marital status, race, education, employment, pathology 

type, stage, treatment, no. of nodes removed, time since diagnosis, body mass index, and Carlson Comorbidity Index.
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