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Abstract

Purpose—Fatigue and pain are common among women with breast cancer, and often related 

to depressive symptoms. Social support may influence levels of fatigue, pain interference, and 

depressive symptoms. We tested a theory-based, structural model examining the relationship 

between social support (i.e., emotional and instrumental) and depressive symptoms via fatigue and 

pain interference in women with breast cancer.

Methods—Women (N = 327) with stages I–III breast cancer were enrolled in a randomized trial 

investigating a behavioral pain intervention. Measures of social support, fatigue, pain interference, 

and depressive symptoms were completed at enrollment. Data were analyzed using structural 

equation modeling to test direct and indirect pathways relating social support, fatigue, pain 

interference, and depressive symptoms.

Results—Our model evidenced good fit. Significant direct effects emerged linking higher levels 

of emotional support with lower levels of fatigue (β = −.30), pain interference (β = −.32), and 

depressive symptoms (β = −.31). More instrumental support was significantly associated with 

more depressive symptoms (β = .11), but not fatigue or pain interference. Higher levels of fatigue 

(β = .30) and pain interference (β = .34) were significantly related to higher levels of depressive 

symptoms. More emotional support related to less depressive symptoms via lower levels of fatigue 

(β = −.09) and pain interference (β = −.11).
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Conclusion—Women reporting higher levels of emotional support endorsed fewer depressive 

symptoms, and that relationship was driven by lower levels of fatigue and pain interference. Our 

results highlight novel pathways that healthcare professionals can leverage to optimize social 

support topics in psychosocial interventions targeting breast cancer symptoms. This model should 

be replicated using longitudinal data.
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Introduction

There are nearly four million women in the USA with a history of breast cancer [1]. 

Survivors of breast cancer endorse physical and psychological sequelae following diagnosis 

and treatments [2]. Fatigue and pain are common and described as some of the most 

distressing aspects of breast cancer [3, 4]. Fatigue and pain cause ongoing disruptions 

in patients’ lives and are associated with symptoms of depression during and after breast-

conserving surgeries and adjuvant treatments (i.e., chemotherapy, radiation, hormonal 

therapy) [3–5].

Fatigue, the subjective experience of feeling worn out or tired, is experienced by 

approximately one-third of women with breast cancer [6]. In a review of patients with 

cancer, the average correlation between fatigue and depressive symptoms was large (r = .56, 

95% CI [.54, .58]), and fatigue shared approximately 31% of its variance with depression 

[5]. This effect has been shown within breast cancer samples specifically, where more 

fatigue is associated with significantly more symptoms of depression [4–7]. Pain is also 

consistently related to higher levels of depression [8, 9]. Patients with pain often describe 

it as significantly interfering with daily activities such as work, enjoyment of life, and 

relations with others [10]. Higher pain interference has emerged as a correlate of depressive 

symptoms in heterogeneous samples of cancer survivors [11, 12]. In a sample of women 

with breast cancer reporting pain after surgery, approximately 37% also endorsed pain 

interference to daily activities [13]. Women with breast cancer can report varying levels of 

pain interference independent of pain intensity. Psychosocial factors, such as social support, 

may impact patients’ levels of pain interference.

Social support is often conceptualized based on its structure (i.e., quantity) and function 

(i.e., type) [14]. Functional distinctions of social support are especially relevant within the 

context of stress (e.g., breast cancer; [16]). For example, when stress is high, women with 

breast cancer may require emotional support from a partner (e.g., verbal encouragement), 

as well as instrumental support from a friend (e.g., transportation). Findings on the unique 

effects of emotional and instrumental support on psychological and physical symptoms 

are inconsistent. In patients with various chronic illnesses (e.g., cancer, chronic pain), 

researchers have found significant associations between more emotional and instrumental 

support and less depressive symptoms [15–17]. Yet, others have observed that only more 

emotional support relates to less depressive symptoms [18–20]. Relationships between 

emotional and instrumental support with fatigue and pain interference are also unclear. 
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Some research suggests that more emotional support is related to less fatigue and pain 

interference among cancer and chronic pain populations [15, 21]. However, this finding has 

not been consistently replicated for emotional and instrumental support, and the nature of 

these relationships among survivors of breast cancer specifically is not well-established [16, 

18, 22].

Given observed links between social support, fatigue, pain interference, and depressive 

symptoms, it is possible that fatigue and pain interference operate as intermediary variables 

relating social support (i.e., emotional and instrumental) with symptoms of depression. 

Ferrans’ and colleagues’ (2005) model for health-related quality of life provides a theoretical 

underpinning for such relationships. Their model posits that individual and environmental 

characteristics (i.e., social support systems) influence subjective well-being through critical 

biopsychosocial variables, such as physical symptom experiences of fatigue and pain, which 

might then influence overall health-related quality of life [23]. To date, there is little research 

exploring the specific paths within this model relating social support to depressive symptoms 

via the mechanistic variables of fatigue and pain interference [18]. In particular, more 

research is needed to confirm these effects within breast cancer samples where fatigue, pain 

interference, and depressive symptoms are common.

The current study tested a theory-based, structural model examining the relationship 

between social support (i.e., emotional and instrumental) and depressive symptoms via 

intermediary pathways of fatigue and pain interference in women with breast cancer and 

pain. First, we hypothesized that more emotional and instrumental support would relate 

to less fatigue, pain interference, and depressive symptoms. Second, we hypothesized that 

higher levels of fatigue and pain interference would relate to more depressive symptoms. 

Third, we hypothesized that the relationships between emotional and instrumental support 

and depressive symptoms would be driven by fatigue and pain interference as intermediary 

variables. This study was an exploratory secondary analysis of a randomized trial (N = 

327) that investigated a Pain Coping Skills Training (PCST) protocol in women with breast 

cancer.

Methods

Participants

Women with breast cancer (N = 327) were recruited from 2017 to 2020. Eligibility criteria 

included the following: (1) diagnosis of stages I–IIIC breast cancer within the past 2 

years; (2) ≥ 18 years of age; (3) life expectancy of ≥ 12 months; and (4) pain severity 

rating ≥ 5 out of 10. Patients were excluded if they reported (verified by medical chart 

review) (1) cognitive impairment; (2) brain metastases; (3) severe psychiatric disorder 

(e.g., psychotic disorder) or condition (e.g., suicidal intent) that would contraindicate safe 

participation; and/or (4) current or past (< 6 months) engagement in Pain Coping Skills 

Training (PCST) for cancer pain. The parent study was a randomized trial of PCST approved 

by the Duke University Institutional Review Board (IRB #: Pro00070823) and registered on 

ClinicalTrials.gov (NCT02791646).
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Procedures

The study staff reviewed electronic medical records to assess eligibility. If initial inclusion 

criteria were met, a potential participant was mailed a recruitment letter signed by their 

oncologist and the principal investigator. The letter informed the patient that they may 

qualify for a randomized controlled trial of Pain Coping Skill Training [24] and provided 

them with a phone number for opting out. Patients who did not opt out were scheduled for a 

phone call with a study staff member to receive additional information and, if still interested, 

complete informed consent. As part of the larger trial, participants completed a baseline 

assessment via Qualtrics consisting of self-report questionnaires measuring social support, 

physical symptoms, and depressive symptoms. The current study is a secondary analysis of 

baseline data.

Measures

Demographic and medical characteristics—Participants’ demographic and medical 

characteristics were collected through self-report and electronic medical records. At the 

time of enrollment, information was collected regarding demographics (e.g., partner status, 

education, employment, income) and medical history (e.g., cancer stage, surgeries and 

treatment received, functional status, use of antidepressant and/or pain medication, pain 

severity). The 4-item pain severity subscale of the Brief Pain Inventory (Cronbach’s α = 

.86) and 9-item Functional Status Questionnaire (Cronbach’s α = .85) were assessed as 

covariates [10, 25].

Social support—Perceived social support was assessed utilizing the 8-item Medical 

Outcomes Study Social Support Survey (MOS-SS; [27]). The MOS-SS was validated in 

a sample of women with breast cancer and is often used to measure perceived social support 

[26–28]. The parent trial used the MOS-SS because it distinguishes between emotional and 

instrumental support. The emotional support subscale asked participants if they had someone 

available to “have a good time with” and “turn to for suggestions” etc. The instrumental 

support subscale ask participants if they had someone available to help if “they were 

confided to bed” and “needed to visit a doctor” etc. Response options range from 1 (none 

of the time) to 5 (all of the time). Results were averaged to create composite scores for both 

emotional support and instrumental support subscales. Higher scores indicated higher levels 

of emotional and instrumental support. Reliability for the present sample was excellent 

(Cronbach’s α = .90 and .94, for emotional and instrumental support respectively).

Fatigue—Fatigue was assessed utilizing the 7-item Patient-Reported Outcome 

Measurement Information System-Fatigue (PROMIS-Fatigue) scale [29, 30]. Participants 

were asked to identify the number of times during the past week they experienced tiredness, 

extreme exhaustion, lack of energy, and limitations in performing work/house work due to 

fatigue, as well as how many times during the past week they felt too tired to think clearly, 

bathe/shower, and whether they had enough energy to exercise strenuously. Response 

options range from 1 (never) to 5 (always). Items were summed and then converted to 

T-scores. Higher T-scores indicated higher levels of fatigue. The PROMIS-Fatigue scale 

is commonly used in cancer samples [30, 31] and demonstrated adequate reliability in the 

present sample (Cronbach’s α = .78).
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Pain interference—Pain interference was assessed with seven items from the Brief Pain 

Inventory (BPI) [10]. Items ask participants to rate the degree to which, over the past week, 

pain has interfered with daily activities (i.e., general activity, mood, walking ability, normal 

work/house work, relations with others, sleep, enjoyment of life). Response options range 

from 0 (does not interfere) to 10 (completely interferes). The seven items were averaged 

for a composite score, with higher scores reflecting higher levels of pain interference 

(Cronbach’s α = .91) [32, 33]. The BPI is recommended for use in all clinical trials 

assessing pain, and has been readily used in cancer samples [33, 34].

Depressive symptoms—Depressive symptoms were assessed utilizing the 20-item 

Center for Epidemiological Studies Depression Scale (CES-D) [35]. Participants were asked 

to rate the number of times during the previous week they experienced depressive symptoms 

(e.g., low mood, anhedonia, lack of appetite, difficult concentrating). Response options 

range from 0 (rarely or none of the time) to 3 (all of the time). Items were summed for 

a total score with higher scores indicating higher levels of depressive symptomology. The 

CES-D is frequently used to assess depressive symptoms among survivors of breast cancer 

[36, 37] and demonstrated excellent reliability in the present sample (Cronbach’s α = .90).

Analytic strategy

Preliminary descriptive analyses were conducted using Statistical Package for the Social 

Sciences Version 27 (SPSS 27). All variables of interest were screened for outliers, 

and distributions were inspected for skewness, kurtosis, and multivariate assumptions of 

normality. Subsequent analyses were performed using Mplus version 7 [38].

Path analysis was conducted using structural equation modeling (SEM) in Mplus to test 

the direct and indirect pathways relating social support (i.e., emotional and instrumental), 

fatigue, pain interference, and depressive symptoms. Correlations were specified between 

emotional and instrumental support, as well as fatigue and pain interference. Theoretically 

supported demographic (i.e., age) and medical factors (i.e., pain severity, cancer stage, 

receipt of surgery and/or adjuvant treatment during week before baseline assessment, 

functional status, and use of antidepressant and pain medication) were included as covariates 

and regressed on the outcome variable. Receipt of surgery and/or adjuvant treatment (i.e., 

chemotherapy, radiation, endocrine therapy) during the week before baseline assessment 

was categorized dichotomously (no = 0 vs. yes = 1). Missing data across study variables 

were minimal (0–.09%) and estimated using full information maximum likelihood (FIML), 

which derives population estimates using all observed data. Four indices were estimated and 

interpreted for model fit: chi-square test (χ2) >.05, confirmatory fit index (CFI) >.95, root 

mean squared error of approximation (RMSEA) <.06, and standardized root mean square 

residual (SRMR) <.08 [39]. Standardized coefficients were examined as measures of effect 

sizes as follows: .1 = small; .3 = medium; .5 = large [40].
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Results

Participant characteristics

Women were an average of 57.19 (SD = 11.87) years old, and over half were partnered 

(59.6%). Over one-third of the total sample was a member of a racial minority group 

(35.6%). Additional demographic characteristics are reported in Table 1.

At the time of enrollment, women were on average 10 months post-diagnosis (SD = 6.21). 

For the majority of the sample (97.2%), this was an initial breast cancer diagnosis. Women 

were mostly diagnosed with stage I (56.0%) or II (34.6%) disease. Most women underwent a 

surgical procedure (mastectomy = 59.7%, lumpectomy = 72.8%), and adjuvant therapy was 

common. Approximately 8.3% (N = 27) reported receipt of chemotherapy during the week 

before the baseline assessment, while 10.8% (N = 35) reported receipt of radiation. Further 

information regarding medical characteristics of the sample is reported in Table 2.

Mean levels of emotional (M = 3.88, SD = 1.00) and instrumental (M = 3.83, SD = 1.21) 

support were comparable and suggested that women in the current sample could count on 

someone to provide emotional and/or instrumental support “most of the time.” Participants 

reported moderate pain intensity (M = 4.04, SD = 1.73) and pain interference (M = 4.07, SD 

= 2.43). Two hundred and forty two women (74.5%) rated their pain intensity at or above a 

validated cutoff for clinically significant pain (i.e., ≥ 3) [13] (Table 3). The average T-score 

for fatigue intensity was 56.00 (SD = 7.11) which falls in the 73rd percentile and “average” 

range. Approximately half of our sample (50.6%) scored above an established cutoff on the 

CES-D (≥ 16) that indicates clinically significant symptoms of depression [41].

Relationships between social support, fatigue, pain interference, and depressive 
symptoms

A structural model assessed proposed relationships between social support (i.e., emotional 

and instrumental), fatigue, pain interference, and depressive symptoms (Fig. 1). Pain 

severity, age, cancer stage, receipt of surgery, and/or adjuvant treatment during week before 

baseline assessment, functional status, and use of antidepressant and pain medication were 

included as covariates. Fit indices indicated that the specified model was consistent with the 

data, χ2 (10) = 11.00, p = .36; RMSEA = .02, (90% CI [.00, .06]); CFI = 1.00; SRMR = .02.

First, significant direct effects emerged linking more emotional support with less fatigue 

(B = −2.08, p < .001, 95% CI [−3.08, −1.08], β = −.30), pain interference (B = −.76, p < 

.001, 95% CI [−1.10, −.43], β = −.32), and depressive symptoms (B = −3.17, p < .001, 95% 

CI [−4.23, −2.11], β = −.31). Effect sizes for these associations were medium. Conversely, 

instrumental support was not significantly related to fatigue (B = .37, p = .38, 95% CI [−.46, 

1.21], β = .06) or pain interference (B = .09, p = .53, 95% CI [−.19, .37], β = .05); however, 

more instrumental support was significantly associated with more depressive symptoms (B = 

.91, p < .05, 95% CI [.07, 1.75], β = .11). The effect size for this association was small.

Second, more fatigue was significantly associated with more depressive symptoms (B = .43, 

p < .001, 95% CI [.30, .56], β = .30). Likewise, higher levels of pain interference were 

significantly associated with more symptoms of depression (B = 1.44, p < .001, 95% CI 
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[.96, 1.92], β = .34). Effect sizes for these relationships were medium, and significance was 

achieved above and beyond the effect of covariates (pain severity, age, cancer stage, receipt 

of surgery and/or adjuvant treatment during week before baseline assessment, functional 

status, and use of antidepressant and pain medication) included in the structural model. The 

only covariates significantly associated with depressive symptoms were age (B = −.10, p < 

.01, 95% CI [−.17, −.03], β = −.12) and use of antidepressants (B = 3.43, p < .001, 95% CI 

[1.82, 5.04], β = .16).

Finally, small indirect effects linking more emotional support to less depressive symptoms 

via less fatigue (B = −.90, p < .001, 95% CI [−1.40, −.40], β = −.09) and less pain 

interference (B = −1.10, p < .001, 95% CI [− 1.71, −.49], β = −.11) emerged, suggesting 

partial mediation. The same paths relating instrumental support to depressive symptoms via 

fatigue (B = .16, p = .38, 95% CI [−.20, .52], β = .02) and pain interference (B = .13, p = 

.52, 95% CI [−.28, .54], β = .02) were not significant.

Discussion

This is an observational study using data from a randomized controlled trial of PCST 

for women with breast cancer and pain [24]. We tested a theory-based [25], structural 

model examining the relationship between social support (i.e., emotional and instrumental) 

and depressive symptoms via fatigue and pain interference. We found that women with 

breast cancer who reported higher levels of emotional support were more likely to report 

significantly less fatigue, pain interference, and depressive symptoms. Additionally, we 

found that women with breast cancer who endorsed higher levels of fatigue and pain 

interference were significantly more likely to endorse higher levels of depressive symptoms. 

Lastly, we observed significant indirect effects linking higher levels of emotional support to 

lower levels of depressive symptoms via lower levels of fatigue and pain interference.

The finding that more emotional support related to less fatigue, pain interference, and 

depressive symptoms offers partial confirmation of our first hypothesis. We extended prior 

literature by demonstrating such relationships occur within a large sample of women with 

breast cancer and pain. The same associations did not emerge for instrumental support. In 

fact, more instrumental support was significantly related with more depressive symptoms, 

as well as more fatigue and pain interference (though the latter two associations were 

not significant). Van Dyke and colleagues (2018) cited a similar pattern among patients 

with chronic pain, wherein receipt of more instrumental support longitudinally predicted 

increased depressive symptoms and pain interference [42]. It is plausible that if women with 

breast cancer receive too much instrumental support (e.g., tangible help with meals, daily 

chores), they may feel less confident in their ability to manage symptoms of fatigue, pain 

interference, and depression on their own. Over time, this dynamic may result in elevated 

symptomology. These concepts should be further explored as some research in breast cancer 

samples has found that more instrumental support relates to less physical and psychological 

symptoms among patients with cancer [15, 22].

We observed higher levels of fatigue and pain interference related to higher levels of 

depressive symptoms, supporting our second hypothesis. Our data confirm existing findings 
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on the relationship between fatigue and depressive symptoms [4–7], and add to a growing 

literature on the role of pain interference among women with breast cancer [3, 11, 12]. Pain 

is a multi-dimensional experience best explained by two distinct domains: (1) the severity 

of pain and (2) the degree to which the pain interferes with functioning [43]. There is 

increasing interest in the role of pain interference as a correlate of breast cancer symptoms 

[11, 12]. We demonstrated that more pain interference is associated with more depressive 

symptoms, above and beyond pain severity and other relevant covariates. This underscores 

that pain interference uniquely influences breast cancer survivors’ emotional well-being. As 

such, pain interference (not just pain severity) should be attended to throughout the illness 

experience.

Lastly, in partial support of our third hypothesis, we found significant indirect effects 

linking more emotional support to less depressive symptoms via reductions in fatigue 

and pain interference. Since there was a significant direct relationship between higher 

levels of emotional support and lower levels of depressive symptoms, this indirect effect 

suggests partial mediation. There was no evidence of mediation for instrumental support. 

Our observation aligns with Ferrans’ and colleagues’ (2015) model; we confirmed that 

environmental characteristics, such as emotional support, can influence psychological well-

being (i.e., depressive symptoms) through physical symptoms such as fatigue and pain 

interference. To date, there has been limited research exploring such a theory-based, 

structural model in breast cancer samples [18]. Results from the current study reveal novel 

pathways (via fatigue and pain interference) by which emotional support may influence 

depressive symptoms.

Our results should be considered in light of the following limitations. First, this was a 

cross-sectional analysis of baseline data from a larger randomized controlled trial. Future 

research should investigate these pathways longitudinally to confirm formal mediation. 

Additionally, alternative structural models should assess the potential for a bidirectional 

relationship wherein more fatigue and pain interference necessitate more instrumental 

support, leading to more depressive symptoms. Second, participants were mostly White, 

non-Hispanic women who self-selected into the parent trial. Women who opted into the trial 

might have differed from women who did not, particularly on the basis of social support 

(i.e., quantity, perception of importance). This selection bias might explain the high levels 

of social support observed in the current study. Furthermore, this relatively homogenous 

sample may limit generalizability to less-represented groups. Social support varies based 

on race and/or ethnicity [44]. Future work should explore the possibility that race and/or 

ethnicity moderate the relationships between social support, fatigue, pain interference, and 

depressive symptoms.

Despite these limitations, our study had several strengths. We leveraged robust statistical 

methodology to examine a theory-based, structural model in a large sample (N = 327) of 

women with breast cancer and pain. Structural equation modeling provides the flexibility to 

account for missing data using FIML, which reinforces confidence in parameter estimates. 

Another strength of this study was the use of the Medical Outcomes Study Social Support 

Survey (MOS-SS; [31]) to distinguish between emotional and instrumental support. This 

allowed for a nuanced investigation of the unique roles of these two types of social 
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support within the context of breast cancer. Future work should continue to explore the 

distinction between emotional and instrumental support, as well as other support subtypes 

(e.g., tangible support, affection, trust, security), sources (e.g., significant other, friend), 

and broader social networks [45]. Likewise, findings regarding specific physical and 

psychological symptom experiences should be explored within the broader context of health-

related quality of life.

Our results have meaningful clinical implications. First, the observation that more emotional 

support (and not instrumental support) related to less fatigue, pain interference, and 

depressive symptoms highlights the relevance of prioritizing this type of support throughout 

the breast cancer experience. Psychosocial interventions, particularly those involving 

a patient’s partner or caregiver, should include instruction on seeking and providing 

effective emotional support. It is possible that such a skillset may influence critical 

physical and psychological symptoms. Second, our finding that higher levels of emotional 

support related to less depressive symptoms indirectly through reduced fatigue and pain 

interference suggests that these physical symptoms may be important mechanistic variables 

driving positive effects of emotional support. As such, individual and dyadic psychosocial 

interventions for women with breast cancer might emphasize the ways in which receipt 

of emotional support may empower women to better manage their fatigue and pain 

interference, and in turn, reduce depressive symptoms.
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Fig. 1. 
Structural model. Note. Pain severity, age, cancer stage, receipt of surgery and/or 

adjuvant treatment during a week before baseline assessment, functional status, and use 

of antidepressant and pain medication were included as covariates; paths not shown 

for simplicity. Standardized parameter estimates are shown. Dashed lines indicate non-

significant paths; solid lines indicate significant paths; *p < .05; ***p < .001
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Table 1

Demographic characteristics

N (%) M (SD)

Age (years) 57.19 (11.87)

Race

 White/Caucasian 203 (62.1%)

 Black/African American 97 (29.7%)

 Two or more races 9 (2.8%)

 Asian 9 (2.8%)

 American Indian or Alaskan Native 1 (0.3%)

 Other 3 (0.9%)

 Not reported/declined 5 (1.5%)

Ethnicity

 Non-Hispanic 311 (95.1%)

 Hispanic or Latino 5 (1.5%)

 Hispanic Mexican 2 (0.6%)

 Hispanic Cuban 3 (0.9%)

 Hispanic Puerto Rican 2 (0.6%)

 Hispanic Other 4 (1.2%)

Education

 Less than high school diploma 7 (2.1%)

 High school diploma 41 (12.5%)

 Some college 106 (32.4%)

 Bachelor’s degree 102 (31.2%)

 Graduate degree 71 (21.7%)

Partner status

 Single 40 (12.2%)

 Married 191 (58.4%)

 Divorced 62 (19.0%)

 Separated 6 (1.8%)

 Widowed 24 (7.3%)

 Life-/long-term partner 4 (1.2%)

Note. M, mean; SD, standard deviation
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Table 2

Medical characteristics

N (%) M (SD)

Cancer diagnosis

 First/initial 317 (97.2%)

 Recurrence 9 (2.8%)

Months since diagnosis 10.11 (6.21)

Stage

 I 183 (56.0%)

 II 113 (34.6%)

 III 31 (9.5%)

Receipt of surgery

 Yes 22 (6.7%)

 No 304 (93.3%)

Receipt of chemotherapy

 Yes 27 (8.3%)

 No 299 (91.7%)

Receipt of radiation

 Yes 35 (10.8%)

 No 290 (89.2%)

Receipt of endocrine therapy

 Yes 49 (15.1%)

 No 275 (84.9%)

Use of antidepressant medication

 Yes 123 (37.7%)

 No 203 (62.3%)

Use of pain medication

 Yes 212 (64.8%)

 No 115 (35.2%)

Receipt of surgery, chemotherapy, radiation, and endocrine therapy is for a week before baseline assessment

Note. M, mean; SD, standard deviation
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