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Abstract

Background: Pain is a major concern among patients with advanced cancer and their family 

caregivers. Evidence suggests that pain coping skills training interventions can improve outcomes, 

however they have rarely been tested in this population.

Aim: To test the efficacy of a caregiver-guided pain coping skills training intervention. The 

primary outcome was caregiver self-efficacy for helping the patient manage pain.

Design: A randomized controlled trial compared the intervention to an enhanced treatment-as-

usual control. Dyads in both conditions received pain education, and those in the intervention 

received three sessions of pain coping skills training. Caregiver outcomes (self-efficacy; caregiver 

strain, caregiving satisfaction, psychological distress) and patient outcomes (self-efficacy, pain 

intensity and interference, psychological distress) were collected at baseline and post-intervention.

Setting/participants: 202 patients with stage III-IV cancer and pain and their family caregivers 

were enrolled from four outpatient oncology clinics and a free-standing hospice/palliative care 

organization.

Results: Compared to those in the control arm, caregivers in the intervention reported significant 

increases in caregiving satisfaction (p<.01) and decreased anxiety (p=.04). In both conditions, 
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caregivers reported improvements in self-efficacy, and patients reported improvements in self-

efficacy, pain severity and interference, and psychological distress.

Conclusions: This is the first study to test a pain coping skills intervention targeted to patients 

and caregivers facing advanced cancer. Findings suggest that pain education provides benefits for 

patients and caregivers, and coping skills training may be beneficial for caregivers. Further 

research is needed to optimize the benefits of education and pain coping skills training for 

improving cancer pain outcomes.
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Introduction

Despite advances in treating pain, the prevalence of pain among cancer patients remains 

high, particularly with advanced disease. Almost two-thirds of patients with advanced cancer 

report pain, and half report pain of moderate to severe intensity. (1) Pain is a major source of 

suffering for patients and their family caregivers. It is a complex, multidimensional 

experience that impedes patients’ ability to perform valued activities and increases the risk 

of psychological distress for patients and caregivers.(2, 3) Patients with advanced cancer 

often view pain as a reminder of disease progression and death.(4) Pain is also a dynamic 

experience, fluctuating in frequency, intensity, and sensory qualities. The unpredictable and 

complex nature of pain can make it challenging for patients and caregivers to manage, 

leading to a perceived lack of control.(5)

Medication remains the mainstay in managing cancer pain. Despite its potential efficacy, 

pain medication has drawbacks including side effects which negatively impact patients’ 

quality of life. Medical approaches also fail to address psychosocial and behavioral factors 

(e.g., psychological distress, social support, inactivity) that both impact and are impacted by 

pain. Finally, pain medication often does not address patients’ primary goals which include 

performing valued tasks and activities, maintaining important relationships, and preserving a 

sense of control and independence.(6)

Pain coping skills training interventions address many of these limitations by teaching 

patients cognitive and behavioral skills (e.g., relaxation, imagery, activity pacing) that can 

help reduce pain, and psychological distress, and increase engagement in meaningful 

activities. One of the main intervention targets is improving self-efficacy (e.g., confidence) 

for managing pain, which is associated with improvements in pain-related outcomes and a 

greater sense of control. While the focus of the intervention is typically on the patient, pain 

coping skills can also be targeted to patient-caregiver dyads. In caregiver-assisted protocols, 

caregivers are conceptualized as coaches, learning skills alongside the patient and helping 

the patient practice and apply skills in challenging situations. Caregivers are also encouraged 

to use the skills to manage their own psychological distress, which is often considerable. (7, 

8)
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While evidence supports the efficacy of pain coping skills interventions for improving pain 

and pain-related outcomes in patients with cancer, these interventions have rarely been 

tested in patients with advanced disease.(4) There have also been few studies testing 

protocols targeted to patient-caregiver dyads. We previously designed a novel caregiver-

guided pain coping skills training intervention for hospice-eligible cancer patients.(9) 

Findings from a small pilot study indicated that the intervention led to improvements in 

caregiver self-efficacy for helping the patient manage pain, caregiver strain, patient pain, and 

patient quality of life.

The current study builds on and extends these findings by conducting a larger multi-site trial 

of the caregiver-assisted pain coping skills intervention targeting patients with advanced 

cancer receiving outpatient treatment. Design of the study was based on the biopsychosocial 

model of cancer pain in which improvements in self-efficacy are critical to improved 

outcomes in other domains. (10) For patients with advanced disease, caregivers are often 

highly involved in pain management efforts as pain becomes more severe, and many 

caregivers experience high levels of distress themselves. Thus, in this context, we believed it 

was particularly important to target caregiver self-efficacy to improve other patient and 

caregiver outcomes.(11)

Methods

Hypotheses

Our primary hypothesis was that the intervention would lead to significant improvements in 

caregivers’ self-efficacy immediately following the intervention. Secondary hypotheses were 

that the intervention would lead to improvements in caregiver adjustment (psychological 

distress, caregiver strain, and caregiving satisfaction), and improvements in patient outcomes 

including pain severity and interference, self-efficacy for pain management, and 

psychological distress.

Design

We conducted a randomized clinical trial in which patient-caregiver dyads were randomly 

assigned with 1:1 allocation to either: 1) Caregiver-guided pain coping skills training 

(“intervention”), or 2) Enhanced treatment-as-usual (“control). Table 1 provides an overview 

of study activities.

Participants and setting

Participants were recruited between October, 2015 and July, 2018 at outpatient oncology 

clinics at four university medical centers and a free-standing hospice and palliative care 

organization. Patient inclusion criteria included (a) clinical diagnosis of Stage IV solid or 

hematologic malignancy, or Stage III unresectable gastrointestinal cancer; (b) worst pain in 

the past two weeks ≥ 4 (e.g., moderate pain)(12); and (c) identified caregiver (e.g., person 

who provides practical and emotional support.)(13) Exclusion criteria were life expectancy < 

one month, Palliative Performance Scale rating < 40 (e.g., mainly in bed), and treatment 

with radiation therapy that significantly affected pain. Patients and caregivers had to be age 

≥ 18 years and able to read/speak English. Original eligibility criteria included primary 
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oncologist’s verification that they would not be surprised if the patient died within the year 

(i.e. “the surprise question”).(14) This was eliminated due to the low frequency with which 

oncologists endorsed this question, even for patients with diagnoses typically associated 

with poor prognosis. Also, while original criteria specified a diagnosis of Stage IV cancer, 

we expanded inclusion to patients with Stage III unresectable gastrointestinal cancers as they 

commonly have significant pain and poor prognosis.(15)

Intervention and Control Conditions

Caregiver-Guided Pain Coping Skills Training.: The intervention has been described in 

detail previously.(15) Briefly, patient-caregiver dyads received three weekly 60-minute 

sessions conducted by licensed doctoral and master’s level therapists. Sessions were 

conducted with dyads in their homes via videoconference. Therapists received initial 

training in the protocol and followed a detailed treatment manual. Audio recordings of the 

sessions were reviewed by investigators who provided feedback during biweekly 

supervision. Sessions were supplemented with written materials (see Appendix), an 

educational videotape (16), and audio recordings of relaxation and imagery exercises. Table 

2 lists session content. At each session, the therapist reviewed the dyad’s use of the coping 

skills, reinforced practice of the skills, elicited positive and negative reactions, and helped 

the dyad problem-solve to address challenges to practice and/or application.

Control.: Given that patients had clinically significant pain, we wanted to ensure they had 

access to standard educational material about pain management. Thus, we provided them 

with the same educational video on cancer pain used in the intervention, and links to 

websites with accurate, up-to-date information on cancer pain (e.g., American Cancer 

Society, National Cancer Institute). At the time of enrollment, we encouraged them to utilize 

these resources but did not track their use.

Outcome Measures: Participants completed paper assessments, and data were entered by 

study staff into a Research Electronic Data Capture (REDCap) database located on a secure, 

encrypted network. Patient medical data were collected from the medical record at 

enrollment. Sociodemographic data were collected from patients and caregivers at baseline. 

Participants completed the following measures at baseline (T1) and post-intervention (T2).

Caregiver outcomes—Caregivers’ Self-Efficacy in Pain Management (Primary 

Outcome) was assessed using a standardized 10-item measure (e.g. “How certain are you 

that you can help the patient control his/her pain?”) Multiple prior studies support the scale’s 

reliability and validity.(9, 11, 17–19) The total score was used.

Caregiver Strain was measured using the 13-item Caregiver Strain Index (CSI) (20) which 

assesses a variety of stressors commonly experienced by caregivers. Prior studies have 

supported the internal consistency of the CSI.(2, 7, 9, 20)

Caregiving Satisfaction was measured using the Caregiving Satisfaction scale of the 

Caregiver Appraisal measure (21) which assesses benefits associated with caregiving (e.g., 

feeling closer to the patient, being happy that the patient is cared for by family). The scale 

has demonstrated good test-retest reliability and internal consistency.(21)
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Psychological Distress was measured using (a) the Center for Epidemiology Studies 

Depression Scale –10, a validated scale assessing affective, cognitive, motivational, and 

physiologic areas of depressive symptomatology (22); and (b) the trait anxiety version of the 

State Trait Anxiety Inventory which was developed as a tool for investigating anxiety in non-

psychiatric adults and has demonstrated good psychometric properties.(23)

Patient outcomes—Patient Self-Efficacy for Pain Management was assessed using a 

standard self-efficacy scale similar to that used with caregivers.(24) Multiple prior studies 

provide strong support for the reliability and validity of this scale.(9, 17–19, 24, 25)

Pain Intensity and Interference were measured using three items from the Brief Pain 

Inventory (26) (usual and worst pain intensity, and pain interference), rated on 0 to 10 scales. 

The BPI has demonstrated validity (26) and is used widely in cancer pain research studies.

Psychological Distress was measured using the Hospital Anxiety and Depression Scale (27), 

a 14-item instrument that assesses anxiety and depression as two dimensions. This scale has 

been used to assess psychological distress in cancer patients.(28),(29, 30)

Sample Size: Our original power calculation projected a sample size of 236 dyads, with 

20% attrition, to achieve 80% power to detect a small-to-moderate effect size of 0.4 in 

caregiver self-efficacy. Due to challenges in enrollment (see (15)), we revised our target 

sample to 214 dyads. With 20% attrition, the power is approximately 74% to detect an effect 

size of 0.4.

Sampling, recruitment, and randomization procedures: All eligible patients received a 

brief summary of the study by their health care provider. If they agreed, the site research 

coordinator met with the patient and caregiver to provide further information, obtain written 

consent, and administer the baseline assessment (T1).

Patient-caregiver dyads were then randomly assigned to either the intervention or control 

arm. Randomization was stratified by study site and patient sex and occurred in blocks of 

four, guaranteeing that after every four assignments the study arms had equal numbers. 

Randomization assignments were generated by REDCap (31) and accessible to research 

staff only after participants completed T1. At this time, the research coordinator retrieved the 

randomization assignment and informed the dyad. Research staff involved in collecting 

outcome data were blinded to randomization status.

Patients and caregivers completed T2 assessments following completion of the intervention 

sessions (intervention arm) or 4 weeks following baseline (control arm). We loaned dyads 

tablet computers with free internet access for use during the intervention phase of the study. 

Participants were each paid $25 for completing each assessment.

Statistical Analyses: Data were analyzed using repeated measure mixed models (32) with 

an unstructured covariance to reflect the correlation of the pre-post measurements and was 

implemented using the SAS MIXED procedure. This model uses all available data and 

assumes that missing assessments are missing at random and only dependent on observed 

data. Within group means were estimated and the pre-post difference as the change in these 
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means. The effect of treatment condition would be demonstrated by significant differences 

(alpha=0.05) in the pre-post changes across treatment conditions. Effect size for the within 

and between group change was calculated relative to the standard deviation of the pre/post 

change. Several sensitivity analyses were performed to check assumptions; results of these 

analyses were very similar and the conclusions remained the same. To examine the missing-

at-random assumption, a procedure for Brown’s Protective Estimate was implemented (33). 

To examine the impact of variation in the timing of post intervention assessments, mixed 

effect growth curve models (32) were used with piecewise linear splines to model the 

average change over time and two random effects (intercept and slope) to model the between 

subject variation.

Due to the relatively high rate of withdrawals due to death or deterioration in health which is 

common in palliative care RCTs, we also conducted palliative-modified intent-to-treat 

analyses as recommended by Currow et al. (34). These secondary analyses excluded 

participants who dropped out of the study prior to the T2 assessment due to declining health 

or death (15 intervention, 6 control). Results of these analyses were very similar to those 

from the intent-to-treat analyses and the conclusions remained the same, except for caregiver 

anxiety (see Results).

Ethical issues and permissions

Study procedures received approval from Institutional Review Boards at their respective 

sites (see Table 3).

Results

Among 1257 individuals contacted for screening, 629 were eligible and 226 of those eligible 

enrolled (Figure 1). The main reasons for exclusion were not meeting the pain criteria and 

not having a caregiver. The main reasons for refusal were patient lack of interest and lack of 

time. 24 dyads dropped out prior to randomization, most due to death or declining health. 

202 dyads were randomized; 101 were assigned to intervention and 101 were assigned to the 

control arm. Participant characteristics are shown in Table 4.

Among those assigned to the intervention, 25 (24.8%) dyads did not receive any intervention 

sessions, primarily due to the patient’s declining health and/or hospitalization, or scheduling 

difficulties. Sixty-five (64.4%) of the dyads assigned to the intervention completed all three 

sessions. Seventy-nine intervention dyads (78.2%) and 92 control dyads (91.1%) completed 

T2. Primary reasons for dropout in both arms included patient death or declining health. The 

interval between T1 and T2 was 76.59 days (SD=58.18) for intervention participants and 

36.67 (SD=20.49) days for control participants. The longer interval in the intervention arm 

was a result of difficulties in scheduling intervention sessions, primarily due to patient 

illness/hospitalization and/or conflicts with the caregiver’s schedule.

Caregiver outcomes (Table 5).

Caregivers in both arms reported small improvements in self-efficacy for helping the patient 

manage pain (primary outcome); the between-group difference was non-significant. 

Similarly, caregivers in both arms reported decreases in caregiver strain with no significant 
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between-group differences. Caregivers in the intervention reported an increase in 

satisfaction, while caregivers in the control arm reported decreased satisfaction, a difference 

that was significant (p<.01). Caregivers in the intervention reported decreases in depression 

and anxiety while those in the control arm reported increases. The between-group difference 

in anxiety approached significance (p=.06) in intent-to-treat analyses and was significant in 

palliative-modified intent-to-treat analyses (p=.04).

Patient outcomes.

Patients in both arms reported decreases in pain severity, pain interference and psychological 

distress, and increases in self-efficacy. There were no significant between-group effects. 

(Table 5)

Discussion

Main findings.

Contrary to our hypothesis, caregivers in the pain coping skills intervention did not report 

improvements in self-efficacy for helping the patient manage pain compared to those in the 

control condition. However, the intervention did lead to significant improvements in 

caregiving satisfaction and decreased caregiver anxiety. Both conditions led to similar 

improvements in caregiver depression, and patient outcomes including pain severity and 

interference, self-efficacy for pain management, and psychological distress.

Strengths/limitations.

To our knowledge, this is the first multi-site randomized controlled trial testing a pain coping 

skills intervention targeted to patients and caregivers facing advanced cancer, a population 

that experiences a high burden of pain and pain-related symptoms. Participants were 

recruited from five institutions in three different geographic regions of the United States 

(Southeast, Northeast, West), increasing the generalizability of the findings.

Limitations include between group differences in the timing of T2 data collection which was 

due to challenges in delivering intervention sessions in the context of patients’ declining 

health. Sessions were often delayed because patients became more ill and/or were 

hospitalized, leading to extensions in the intervention period beyond three weeks to 

accommodate participants’ needs. While this enabled some participants to complete the 

study, the increased T1-T2 interval in the intervention versus control arm may have masked 

some treatment effects. Symptoms and psychological distress typically worsen over time in 

advanced cancer, and the T1-T2 interval was twice as long for intervention patients versus 

control. The extended intervention period likely also led to increased attrition in the 

intervention group due declining health or death.

Additional limitations include the uptake, with 36% of eligible participants enrolling in the 

study. While this is lower than some psychosocial intervention studies in cancer, it is similar 

to that in other studies that require the participation of a caregiver (7). Finally, because the 

study was conducted in the United States, findings may not generalize to countries whose 

health care systems have different standard approaches for managing cancer pain.
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What this study adds.

The pain coping skills intervention tested in this study was modeled after that piloted by 

Keefe et al.(9) which led to improvements in caregiver self-efficacy for helping the patient 

manage pain, caregiver strain, and patient pain. Several differences in the study designs may 

account for the differing findings. First, the control condition in the pilot study was standard 

care without educational materials; patients in this condition reported increases in pain over 

time. Also, the pilot intervention was conducted in person in participants’ homes which 

facilitated session completion. Intervention effects in the current study were likely 

dampened by the fact that not all dyads received all three intervention sessions. The current 

intervention was designed to be accessible in that it was brief and delivered by 

videoconference, with considerable flexibility in the delivery of sessions. However, future 

studies may consider conducting home-based sessions to increase participant engagement. 

Engaging patients closer to the time of diagnosis may also help prevent attrition due to 

declining health.

The benefits of the control condition were unexpected given that dyads in this arm were 

given standard educational information about cancer pain management without any 

personalized guidance or instruction. In addition, improvements occurred in the control arm 

within a shorter follow-up time period. The improvements in pain interference (effect size=

−0.44) and self-efficacy (effect size=0.42) are particularly notable and likely clinically 

significant. A recent systematic review of patient-based educational interventions for cancer 

pain management found improvements in pain were seen in less than one-third of studies 

and less than 20% of patients. (35) More effective educational interventions typically 

include at least some one-on-one training with a health care professional.(35) The video 

provided to participants in both arms provided basic information on topics related to the 

medical management of pain, primarily via cancer patients with pain talking about their 

experiences with treatment. At the time dyads received study materials, study staff 

encouraged participants to view the video and access other informational resources 

provided. However, we did not collect data regarding the degree to which dyads accessed the 

materials or applied them to cope with pain-related challenges, thus it is not clear how 

improvements reported by dyads in both arms might be related to exposure to the 

educational materials. We also did not systematically assess changes in pain medication use 

which could have influenced outcomes. Future studies might benefit from increased 

attention to pain medication use as well as use of qualitative interviews with participants to 

better understand unanticipated findings.

Prior research indicates that training in pain coping skills training improves outcomes in 

patients with cancer (4) and other pain conditions (36). This trial provides the first evidence 

that structured education and training has the potential to benefit patients and caregivers 

struggling with pain due to advanced cancer. While it is likely that factors driven by severity 

of illness, including attrition and timing of T2 data collection, contribute to the overall null 

finding for patients, it is also possible that the educational materials in the control arm 

provided unanticipated benefits. Overall, our findings suggest that a caregiver-assisted pain 

coping skills intervention may provide benefits for caregivers of patients with advanced 
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cancer. Additional research is needed to determine how best to deliver interventions to 

optimize cancer pain outcomes in advanced cancer for patients and caregivers alike.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Statements:

What is already known about the topic?

• Pain is one of the most frequent and distressing symptoms of cancer, 

particularly for patients with advanced disease.

• Family caregivers are adversely impacted by the patient’s pain and often 

highly involved in pain management efforts.

• Evidence suggests that behavioral pain coping skills training interventions can 

improve pain-related outcomes, however these interventions have rarely been 

tested in patients with advanced cancer or included family caregivers.

What this paper adds?

• We tested the efficacy of a caregiver-assisted pain coping skills intervention 

that combined structured pain education with skills training among patients 

with advanced cancer and pain and their family caregivers.

• Compared to a control condition that provided patients and caregivers with 

information about pain management only, the pain coping skills intervention 

led to improvements in caregiving satisfaction and caregiver anxiety.

• Both pain coping skills training and the control condition led to improvements 

in pain-related outcomes for patients and caregivers.

Implications for practice, theory or policy

• Structured education and pain coping skills training may benefit patients and 

caregivers facing advanced cancer.
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Figure 1. 
Study Consort Diagram
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Table 2.

Content of Caregiver-Guided Pain Coping Skills Sessions

Session Topics/Skills*

1 • Introduction to pain coping skills training as a method to help patients and their caregivers better manage cancer pain
• Overview of program and materials
• Watch and discuss segment of educational video, “Relieving Cancer Pain,” that provides information on topics related to the 
medical management of cancer pain (e.g., types of treatment, common side effects, and communication with health care providers)
• Relaxation exercise

2 • Communication skills: guidelines for effective speaking and listening39

• Brief relaxation mini-practices
• Pleasant imagery

3 • Activity-rest cycle
• Pleasant activity scheduling
• Coping skills review and maintenance plan

*
For each skill, the therapist (a) provided a rationale for the skill’s use in reducing pain, stress, and distress; (b) used a behavioral rehearsal 

procedure to teach each skill (e.g., providing instruction in the skill, having the dyad practice the skill together, and providing feedback on their 
practice); and (c) provided recommendations for home practice, including how the caregiver could effectively coach the patient in using the skill.
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Table 3.

Recruitment sites and Institutional Board Approval

Site Site PI IRB Reference number Initial Approval 
Date

Duke University Laura Porter Duke University Health System (DUHS) 
IRB

Pro00057512 10/27/14

Four Seasons Compassion for 
Life

Janet Bull Margaret R. Pardee Memorial Hospital IRB n/a 6/3/15

University of North Carolina at 
Chapel Hill

Laura Hanson Office of Human Research Ethics, UNC 
Chapel Hill

15–1047 7/30/15

University of Pittsburgh Jennifer Steel University of Pittsburgh Medical Campus 
(UPMC) IRB

PRO15040600 7/20/15

University of Colorado at Denver Stacy Fischer COMIRB (Colorado Multiple Institutional 
Review Board)

16–0829 4/26/16

Palliat Med. Author manuscript; available in PMC 2022 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Porter et al. Page 17

Table 4.

Participant characteristics

Intervention Control

Patients N=101 Caregivers N=101 Patients N=101 Caregivers N=101

Age, M(SD) 62.84 (10.34) 57.11 (12.83) 62.18 (12.44) 58.19 (12.61)

Gender, n (%)

 Female 42 (41.6%) 73 (72.3%) 41 (40.6%) 69 (68.3%)

 Male 59 (58.4%) 28 (27.7%) 60 (59.4%) 32 (31.7%)

Race, n (%)

 Black of African American 15 (16.0%) 17 (18.9%) 16 (16.5%) 16 (17.0%)

 White 78 (83.0%) 72 (80.0%) 81 (83.5%) 77 (81.9%)

 Other/unknown 1 (1.1%) 1 (1.1%) 0 (0.0%) 1 (1.1%)

Ethnicity, n (%)

 Hispanic or Latino 2 (2.0%) 4 (2.0%) 1 (1.0%) 4 (2.0%)

 Not Hispanic or Latino 99 (98.0%) 198 (98.0%) 100 (99.0%) 198 (98.0%)

Relationship to patient, n (%)

 Spouse/partner 69 (68.3%) 77 (76.2%)

 Adult child 16 (15.8%) 8 (7.9%)

 Sibling 6 (5.9%) 6 (5.9%)

 Other/unknown 10 (9.9%) 10 (9.9%)

Cancer type, n (%)

 Blood 1 (1.0%) 3 (3.0%)

 Bone 5 (5.0%) 2 (2.0%)

 Breast 7 (6.9%) 5 (5.0%)

 Gastrointestinal 32 (31.7%) 27 (26.7%)

 Lung 15 (14.8%) 24 (23.8%)

 Prostate 19 (18.8%) 13 (12.9%)

 Other/multiple 22 (21.8%) 27 (26.7%)
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