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Abstract

Objective—Using a large sample of colorectal cancer (CRC) survivors we 1) describe pain
interference (PI) prevalence across the cancer continuum; 2) identify demographic and clinical
factors associated with Pl and changes in PI; and 3) examine PI’s relationship with survivors’ job
changes.

Methods—CRC participants of the Cancer Care Outcomes Research and Surveillance
Consortium completed surveys during the initial phase of care (baseline, <1 year, n=2,961) and
follow-up (about 1-year post-diagnosis, n=2,303). Pl was measured using the SF-12 item. Multiple
logistic regression was used to identify predictors of Pl. Model 1 evaluated moderate/high PI at
baseline, Model 2 evaluated new/continued/increasing Pl post-diagnosis follow-up, and Model 3
restricted to participants with baseline PI (N=603) and evaluated predictors of equivalent/
increasing PI. Multivariable logistic regression was also used to examine whether PI predicted job
change.

Results—At baseline and follow-up, 24.7% and 23.7% of participants reported moderate/high
Pl, respectively. Among those with baseline Pl, 46% had equivalent/increasing PI at follow-up.
Near diagnosis and at follow-up, female gender, comorbidities, depression, chemotherapy and
radiation were associated with moderate/high Pl while older age was protective of PI. Pulmonary
disease and heart failure comorbidities were associated with equivalent/increasing PI. Pl was
significantly associated with no longer having a job at follow-up among employed survivors.

Conclusion—Almost half of survivors with Pl during the initial phase of care had continued Pl
into post-treatment. Comorbidities, especially cardiovascular and pulmonary conditions,
contributed to continued PI. Pl may be related to continuing normal activities, i.e., work, after
completed treatment.
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Introduction

The prevalence of pain among cancer survivors ranges from 20% to more than 60%, making
cancer a priority area in the Institute of Medicine’s (IOM) call for addressing pain in the
United States. (1) The prevalence, duration, and intensity of pain can vary depending on
several factors, including cancer type. (2-4) For example, gastrointestinal cancer survivors,
including colorectal cancer (CRC) survivors, often report less pain intensity than head and
neck, lung, and breast cancer survivors. (5-7)

While pain intensity is an informative metric, the IOM recommends that we improve data
collection efforts to better document both the prevalence of pain how pain interferes with
outcomes such as disability, work, and activities of daily living. (1) For example, mild or
moderate intensity pain may still result in considerable interference with physical
functioning and disruption in daily activities, social engagement and normal work, (8) and
ultimately lead to increased depressive symptoms, lower quality of life, and perceived
disability. (9) Moreover, in one study, 55% of survivors of different cancer types with
comorbid pain and depression reported health-related unemployment. (10) The inability to
either continue or resume normal paid work is a significant concern given that survivors not
only have financial constraints due to medical costs, but work provides a sense of normalcy
that benefits quality of life. (11) Understanding pain interference’s impact is fundamental to
improving normal function and activities, including work, of the rapidly growing population
of CRC survivors: over 1 million Americans are currently living with a history of CRC and,
given the decreasing mortality trend, this number continues to grow. (12)

Despite the serious consequences of such pain interference, there is little guidance on the
factors that are associated with interference and its persistence from the point of care into
survivorship. Factors predictive of pain intensity, such as age, gender, race, treatment and
comorbidities, are likely also associated with interference, but given the conceptual
difference between severity and interference, these relationships should be evaluated with
pain interference. (13-15) Comorbidities are of significant importance because not only are
comorbidities one of the top contributors to pain in cancer survivors, (16) but compared to
the non-cancer population, cancer survivors are less likely to adequately care for and
manage comorbid conditions such as diabetes, leading to additional pain-related
complications. (17) This is particularly a problem among CRC survivors: compared to breast
and prostate cancer survivors, CRC survivors are the least likely to manage comorbid
conditions. (17)

The purpose of this study was to address some of the research gaps on CRC-related pain
interference. We aimed to: 1) describe the prevalence of pain interference among a racially/
ethnically diverse group of CRC patients during the initial phase of care and at post
treatment follow-up; 2) identify sociodemographic and clinical variables associated with
pain interference according to a biopsychosocial model (biological, psychological, and
social factors); (18-20) and 3) examine the relationship of pain interference with changes in
job status. To our knowledge, this is the first study to examine the prevalence of pain
interference over time in a population-based sample of CRC patients. Overall, few cancer
studies assess pain interference at more than one time point, (21, 22) in racially/ethnically
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diverse populations (13) and/or from more than one health care site. Moreover, most studies
focus on pain intensity in CRC patients grouped with other gastrointestinal cancers. (6, 7,
15) Recent studies have called for larger, population-based studies to obtain more reliable
estimates of pain interference in CRC survivors. (14)

The Cancer Care Outcomes Research and Surveillance (CanCORS) Consortium was
established by the National Cancer Institute in 2001.(23) It is comprised of five
geographically distinct sites, five Cancer Research Network integrated health systems, and
15 Veterans Health Administration hospitals. Between 2003 and 2005, newly diagnosed
(majority within 4 to 7 months) CRC and lung cancer patients, recruited through state cancer
registries and health care administrative data. Minorities (African American, Asian/Pacific
Islander, and Hispanic) were oversampled to ensure a diverse population. Survivors
completed a survey during the initial phases of care (i.e., baseline survey). The survey
collected information about initial treatment, care, and symptoms (CanCORS ). Surveys
were conducted in English, Spanish, or Chinese. Clinical information was abstracted from
medical records. Approximately one year after baseline (beginning in August 2004),
participants were contacted for a follow-up survey on symptoms and overall health in the
previous 12 months. At both baseline and follow-up, abbreviated and surrogate surveys were
available for patients who were too ill to complete the full survey or deceased at the time of
survey, respectively. Surveys were pilot tested prior to implementation and comprised of
validated questionnaires as well as new items developed for CanCORS.(24)

Sample selection criteria

Baseline data included 2,961 CRC patients who completed the full version of the baseline
survey, reported a race of White, African American, Hispanic, or Asian, and had complete
data on the primary outcome (<2% had missing values). For the follow-up survey, attrition
among the 2,961 participants was due to: death (n=154), refusal (n=197), unable to contact
(n=98), not contacted because follow-up enrollment was reached (n=25) and other reasons
(e.g., patient unable to communicate, language problem) (n=187). This resulted in 2,303
survivors at follow-up.

Pain interference

Pain interference was measured at baseline and at follow-up by an item from the Medical
Outcomes Study Short Form-12 (MOS SF-12): “During the past four weeks, how much did
pain interfere with your normal work? (including both work outside the home and
housework).”(25) Response categories were on a 5-point Likert-type scale with 1
corresponding to ‘not at all’ and 5 corresponding to ‘extremely.” We defined one
dichotomous outcome variable for the initial phase of care, “baseline pain interference:”
this was coded as 0 if the participant reported minimal interference (“not at all/a little bit”)
and 1 if the participant reported moderate/high interference (“moderately/quite a bit/
extremely”). (26, 27) A similar dichotomous outcome variable was defined for the post-
treatment follow-up, “follow-up pain interference. ” Moreover, we defined “continued
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pain interference ” only for those CanCORS respondents who had moderate/high
interference at baseline. This was equal to 0 if, at follow-up, pain interference was minimal
(“not at all/a little bit”) and 1 if it was moderate/high (“moderately/quite a bit/extremely™).
The latter group was comprised of those who at follow up reported equivalent pain
interference (e.g., “moderately” at baseline and follow-up) or increasing pain interference
(e.g. report “moderately” at baseline and “quite a bit” at follow-up).

Pain severity

Job change

Covariates

To describe overall pain severity of the sample, three items from the Brief Pain Inventory
(BPI) were evaluated: “pain at its least”, “pain on average”, and “pain at its worst”. (28)
Each item is scored on 0 to 10 scale with higher scores indicating greater pain severity.
Scores of 1-4 indicate mild pain, 5-6 for moderate pain, and 7-10 for severe pain. (29)

Job change was defined as a dichotomous variable using self-reported information from the
baseline and follow-up surveys. This was equal to 0 if a survivors reported having a paid job
at baseline and at post-treatment follow-up (no job change), and equal to 1 if a survivor
reported having a job at baseline and not at post-treatment follow-up (job change).

The choice of covariates was guided by the biopsychosocial model of pain (20). Biological
and social factors included sociodemographic variables self-reported at baseline such as
race/ethnicity, age, sex, income, insurance, and education. (7, 13, 30-32). Other clinical
factors included variables abstracted from medical records such as cancer stage (33) time
since treatment, (7) and treatment received. (34) Self-reported clinical variables included
comorbidity, (35) and stoma. (36) We also collected information on any pain medication use
but did not include as a covariate. (37) Survivors were asked whether they were taking any
type of medication (prescription or non-prescription) for pain for any reason. For
comorbidities, at the baseline survey, survivors responded to “Have you ever had...” the
following conditions: diabetes, kidney disease, Crohn’s disease , pulmonary disease
(emphysema, chronic obstructive pulmonary disease), heart failure, heart attack, and stroke.
Psychological factors included a self-reported history of depression or emotional problems
prior to diagnosis. (18)

Statistical methods

Pain interference—Descriptive analyses of the demographic and clinical variables were
conducted separately for baseline and follow-up. Frequencies are presented for categorical
variables and mean and standard deviations (SD) are presented for continuous variables.
Associations between sociodemographic and clinical variables with baseline pain
interference and follow-up pain interference were examined using chi-square tests for
categorical variables and analysis of variance for continuous variables with adjustment for
multiple comparisons (Tukey-Kramer).

Logistic regression was applied for three models to obtain odds ratios (ORs) with 95%
confidence intervals (CI). Model 1 evaluated “baseline pain interference”, Model 2
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evaluated “follow-up pain interference” and Model 3 evaluated “continued pain
interference” among those with baseline pain interference. We included covariates in two
sequential blocks: 1) sociodemographic variables only and 2) sociodemographic and clinical
variables. Pain medication use was not included due to its strong correlation with pain
interference. Logistic regression analysis utilized those CanCORS data sets that included
imputation (5 imputed data sets) adjusting for non-response (38) for all items except pain
interference and race/ethnicity, where missing observations were excluded. Multi-
collinearity checks indicated no significant collinearity issues. Findings were consistent
between imputed and non-imputed data sets.

Pain interference and pain severity—Mean scores and standard deviations were
calculated for the three BPI items. (29) Due to non-normal distribution, Spearman
correlation coefficients were calculated to describe the association between the SF-12 pain
interference item (using the 1 to 5 scale) and the pain severity items (using the 0 to 10 scale).

Job change—Job change analyses were restricted to survivors at follow-up who reported
a paid job at baseline (n=1,007). Among survivors who did not have a job at baseline, there
was no significant change in job status: 97% also reported no job at follow-up. Frequencies
of job change across pain interference outcomes were calculated and chi-square tests were
used to test for significant differences. Three multivariable logistic regression analyses were
used to evaluate the association of pain interference and job change, where job change was
the dependent variable and each pain interference outcome served as the primary
independent variable. The analysis controlled for age, sex, race, income, education, stage at
diagnosis, and treatment.

SAS 9.3 was used for all analyses. (39) This study was approved by human subjects’ review
boards at all participating institutions.

Population characteristics

Over half of patients were male (54.1%) and White (69.6%) (Table 1). Age was evenly
distributed between age categories, with 22% to 26% of the sample in each age category.
About 29% reported a college degree or higher. Approximately 45% of participants had at
least one comorbid condition and 19% reported a depression or emotional problem prior to
cancer. About 45% were diagnosed at Stage I11 or IV, 92% received surgery as treatment,
and 26% reported taking medication for pain.

Pain interference: frequency and bivariate associations

Overall, 27.4% and 23.8% of survivors reported moderate/high pain interference at baseline
and follow-up, respectively. All sociodemographic and clinical variables (with the exception
of time since diagnosis and stage) were significantly associated with baseline and follow-up
pain interference (Table 2). Age, income, comorbidities, depression and pain medication
were significantly associated with both follow-up pain interference and continued pain
interference among the sub-group with interference at baseline (Table 2).
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Pain interference and pain severity

The mean pain severity score was less than5, which indicates mild pain, (29) for all BPI
items except at follow-up, where the mean severity score of “pain at its worst” was 5.95,
(SD=2.45). Demographic and clinical characteristics were similar at baseline and follow-up
(p-values >0.05) with the exception of pain severity at its least (p=0.03). Spearman
correlation coefficients (r) indicate that pain interference, using the 1 to 5 scale, was
significantly associated with the three BPI items on the 0 to 10 scale: “pain at its least”
(r=0.48, p<0.001), “pain on average” (r=0.57, p<0.001), and “pain at its worst” (r=0.58,
p<0.001).

Logistic Regression

Model 1: Baseline pain interference: moderate/high—African American survivors
were more likely to report pain interference than White cancer survivors (Table 3). Older
survivors (65 to 75 and >75 years) had lower odds of pain interference than younger
survivors (<55 years) (ORyange 0.38-0.51). Females were significantly more likely to report
pain interference than males. Low income was significantly associated with moderate/high
pain interference, but after adjusting for clinical variables, income was no longer significant.
CRC survivors with a history of diabetes, Crohn’s disease, heart attack and/or stroke, and
depression/emotional concerns were more likely to report moderate/high pain interference
than those who did not report ever having those conditions. Receiving chemotherapy and
radiation (OR=2.97, 95% ClI, 2.20-4.02) was also significantly associated with reporting
pain interference at baseline..

Model 2: Follow-up pain interference: new, increasing or continued—Similar to
baseline pain interference, older survivors were less likely to report pain interference at
follow-up (ORyange 0.46-0.66). Female survivors and those with lower income were more
likely to report pain interference than their counterparts, even after adjusting for clinical
variables. Survivors who self-reported diabetes, pulmonary disease, heart failure, or
depression were more likely to report new, continued, or increased pain interference at
follow-up. Additionally, those who had chemotherapy and radiation were more likely to
report new, continued, or increased pain interference at follow-up (OR 1.78 95% ClI:
1.24-2.55).

Model 3: Continued pain interference—Among the survivors who had moderate/high
pain interference at baseline, age and income were significant predictors of continued pain
interference (Model 3 with sociodemographic variables only, Table 4), but after including
clinical variables, these factors became non-significant. Survivors who reported pulmonary
disease or having had heart failure were significantly more likely to report equivalent or
increasing pain interference at follow-up.

Job change and pain interference—Approximately 40% of employed survivors with
pain interference at baseline reported no job at follow-up, vs. 26% of those with minimal
pain interference (Figure 1, p<0.002; Adjusted OR 1.77 95% Cl:1.24-2.54). Over half of
survivors with follow-up pain interference reported a job change compared to less than a
quarter of survivors with no follow-up pain interference (Figure 1, p<0.001; Ajusted OR
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3.3595% ClI: 2.31-4.88). Among the sub-group of survivors who had pain interference at
baseline, 58.6% of those with continued pain interference reported a job change compared to
only 28% of those with no continued pain interference (Figure 1, p<0.001; Adjusted OR
2.94 95% CI: 1.50-5.77).

DISCUSSION

One in four CRC survivors reported moderate/high pain interference during the initial phase
of care and approximately one year later, with about half of those reporting at least moderate
interference near diagnosis having equivalent or increased pain interference at follow-up.
Consistent with the biopsychosocial model of pain, multiple factors contributed to a higher
likelihood of pain interference during the initial phase of care, including being female and
younger, having comorbidities and depression problems, and having received chemotherapy
and radiation. These same factors were associated with reporting pain interference at post-
treatment follow-up. However, among those survivors who reported pain interference during
the initial phase of care, a sub-set of comorbidities, including pulmonary disease and heart
failure, predicted equivalent or increased pain interference one year post-diagnosis.
Understanding the prevalence and factors associated with experiencing pain interference is
critical to delivering quality cancer care and optimizing survivor outcomes. The impact of
unresolved pain interference is substantial: survivors employed during the initial phase of
care were more likely to report no job post-treatment if they continued to experience pain
interference.

Prevalence of pain interference

Our pain interference prevalence estimate at the initial phase of care was similar to another
study’s estimate of interference in a heterogeneous cancer patient sample (27% vs 32%,
respectively). (21) Our finding that one in two CRC survivors with at least moderate pain
interference reported the same or higher pain interference in the follow-up period also
supports the aforementioned study’s finding of no significant decrease in pain interference
over time. (21) A recent study of racially/ethnically diverse veterans with CRC found that
one in three patients reported not getting the help they needed regarding pain.(40) Reported
barriers to effective pain management that may contribute to poor pain interference
outcomes include lack of physician knowledge to effectively treat cancer-related pain and
physician concerns for some pain medication side-effects (i.e., opioid addiction). Moreover,
discrepancies in priorities related to pain treatment between patients and physicians exist.
(41) For example, while cancer survivors are mainly concerned about etiology of pain,
duration, and intensity with respect to its interference in function,(42) physicians identified
intensity, breakthrough pain, and treatment as the primary concerns.(43) Such discrepancies
may lead to differences in how pain is assessed and managed.

Predictors of pain interference

Understanding what contributes to pain interference entails considering a number of factors
that include clinical and non-clinical characteristics of survivors. Previous studies have
shown that sources of cancer-related pain for CRC survivors include gastrointestinal
symptoms, including general stomachache (more common in survivors with chemotherapy,
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11% vs 3%) and cramping (more common in those with ostomies, 17% vs. 5%). (44) Bowel
symptoms, including pain symptoms, are prominent especially among rectal cancer
survivors.(45) Consistent with previous studies, we found that younger age, female gender,
race/ethnicity, treatment (chemotherapy and radiation), and comorbidities, specifically
Crohn’s disease, diabetes, pulmonary disease, previous heart attack or stroke, and
depression/emotional problems, were associated with higher likelihood of reporting pain
interference during the initial phase of care. (18, 21, 22) The contribution of comorbid
conditions to pain interference is of particular importance. Comorbidities such as Crohn’s
disease likely exacerbate any cancer-related general stomachache and bowel discomfort(46)
experienced by CRC survivors during the initial phase of treatment. Comorbidities such as
diabetes contribute in other ways, for example because of poor diabetes management during
cancer treatment: this may contribute to pain interference through painful lower limb
neuropathy or other complications. (47)

At follow-up, in addition to the age, gender, treatment, and depression/emotional problems,
low income and other comorbidities were associated with pain interference that continued or
was newly reported since the initial phase of care. Heart failure, diabetes, and pulmonary
disease were significant predictors, while Crohn’s disease, heart attack, and stroke were no
longer associated with pain interference. Cardiovascular conditions, including heart failure,
diabetes requiring insulin, and chronic pulmonary disease have been identified as “high
severity” comorbidities for cancer patients.(48) These findings are in line with reports from
a non-cancer population where patients with multiple health conditions and those with
psychological conditions are more likely to report pain. (49) However, only heart failure and
pulmonary disease were associated with continued pain interference among the survivors
who had moderate/high pain interference during the initial phase of care. This is in contrast
to previous studies of breast cancer patients in which multiple demographic and clinical
factors were associated with increased pain interference, not just comorbid conditions.(21,
22) Overall these findings suggest that the cancer-related information (i.e., treatment or
stage at diagnosis) reviewed by physicians may not provide enough information to predict
which survivors may be at risk for persistent pain interference. Assessments of current
comorbidity or a history of conditions, such as heart failure, and their management may
provide critical information to help patients reduce pain-related problems. Factors not
present in our study, including those related psychological or social factors (e.g., coping
strategies, social support, or perceived control over pain)(50) likely also contribute to the
change in pain interference at follow-up.

Job change and pain interference

The importance of considering pain interference in studies of survivors is demonstrated by
its association with job change from the treatment period to post-treatment follow-up.(51)
About one-third of CRC survivors in our sample were employed during their initial phase of
care, a lower proportion compared to other studies of younger populations with multiple
types of cancer.(52) Pain interference, particularly when it continued or increased post-
treatment, was strongly associated with no longer having a job post-treatment. Available
interventions for work-related issues in cancer survivors may not target pain specifically, but
focus on other aspects, for example exercise rehabilitation and psychological counseling.
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(53) Much of the available research on work outcomes in survivors focuses on reintegration
into the workplace or legal aspects in the workplace: it does not address work retention after
diagnosis. (51, 52) In addition to traditional pain management strategies, occupational health
strategies from a therapist may assist the survivor/employee to improve the ability to
continue working. (54)

The limitations of this study include the CanCORS study population, which has a higher
level of education than the average population and the majority of survivors (>97%) have
health insurance, limiting generalizability to other populations. However, this is a multi-site
study incorporating several health care delivery systems and geographically distinct sites.
Second, survivors unable to complete the full version of the survey were not included in our
analysis. Pain interference may be underestimated due to the inability to include those in
worse health states. Third, our single-item measure of pain interference may not be sensitive
to all aspects of interference (i.e., social and cognitive activities), underestimating the level
of pain interference. Instruments such as the PROMIS scale (55) or the pain interference
scale of the BPI (56) are able to measure areas such as social engagement interference or
mood/affective interference. However, single-item measures of pain interference do have
good criterion-validity with quality of life(57) and the single question provides a realistic
representation of what could be asked by physicians in time-constrained clinic visits.
Finally, we are not able to determine whether the pain interference is directly related to
cancer or whether the job change is specifically related to the pain interference. However,
our multivariate models for job change support the strong association between pain and job
change.

Despite limitations, the clinical implications are important given our findings of the large
proportion of unresolved pain interference as well as the data from a previous study that
about 30% of CRC survivors are not asked about pain and only 55% report a discussion with
their doctor regarding pain. (40) In light of the evidence that CRC survivors are less likely to
care for comorbidities, (17) and our finding that specific comorbidities were strongly
associated with continued pain interference are particularly important. Practitioners may
need to comprehensively evaluate survivors’ management of their conditions to determine
whether additional treatment or modification is needed. The 2014 National Comprehensive
Cancer Network guidelines, while focusing on pain intensity, emphasize the goals of pain
management are to address comfort, function, and safety. (58) Some discussion of whether
pain (limited or severe) affects normal function is needed to identify or modify strategies to
manage pain, such as treating comorbidities, pain medication (i.e., dosage, medication type),
other therapy (e.g., physical therapy and exercise).

A problem exists with pain interference past the initial treatment phase among CRC
survivors and this is associated to survivors remaining employed. Given that pain brings
high national costs in terms of disability and health care burden, (59, 60) and high personal
costs in terms of physical functioning, quality of life, and return to work, (10, 33, 51, 61) it
is imperative that we find ways to address the problem. Addressing chronic comorbidities
that are likely contributing to the source of pain, managing expectations for recovery,
discussion of pain medication use, and identifying therapies for treating pain-related
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functional problems and/or psychological conditions are important considerations for taking
a comprehensive approach reducing pain interference.
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% with no job at follow-up who had paid
job during initial phase of care

30 256%

No Pi during inital phase of care n=722  Moderate/high PI during inital phase of
n=285

No Pl/decreased P! at follow-up n=780 New/continued/increased P1 at follow

58.6%

276%
Decreased Pl atfollow-upn=174  Equivalent/increasing P! at follow-up
n=111

Figure 1.
Survivors reporting no job at follow-up by pain interference (Pl) among those with a paid

job near diagnosis (n=1,007). A) proportion of survivors with no job at follow-up by PI level
near diagnosis; B) proportion of survivors with no job at follow-up by level of Pl at follow-
up; C) proportion of survivors with Pl near diagnosis with no job at follow-up by change in
PI. Chi-square tests for all comparisons were statistically significant at p<0.001.
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Table 1

Baseline study characteristics of colorectal cancer patients

Baseline™ |:0||0\,\,_up*,T
(n=2961) (n=2303)
No. % No. %

Race

White 2060 69.57 1671 72.56

African American 459 15.50 345 14.98

Hispanic 265 8.95 184 7.99

Asian 177 5.98 103 4.47
Agei

<54 years 774 26.14 580 25.18

55 to 64 years 745 25.16 591 25.66

65 to 74 years 787 26.58 627 27.23

275 years 655 22.12 505 21.93
Sex*

Male 1602 54.10 1259 54.67

Female 1359 45.90 1044 45.33
Incomel(E

<$20,000 718 24.25 527 22.88

$20,000 to <$40,000 740 24.99 579 25.14

$40,000 to <$60,000 470 15.87 387 16.80

>$60,000 762 25.73 626 27.18
Educationi

Less than high school 469 15.84 336 14.59

High school graduate/GED 838 28.30 640 27.79

Some college/ vocational school 784 26.48 625 27.14

College degree or higher 857 28.94 692 30.05
Covered by insurance;t

No 84 2.84 57 2.48

Yes 2869 97.89 2241 97.31
Comorbid conditions§

No 1620 54.82 1412 61.31

Yes 1335 45.18 887 38.51
Depression

No 2387 80.61 1848 80.24

Yes 562 18.98 447 19.41
Stage at diagnosis

Stage | 674 22.76 554 24.06

Stage Il 806 27.22 647 28.09

Pain Med. Author manuscript; available in PMC 2016 July 01.
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Baseline™ FoIIow-up*vT
(n=2961) (n=2303)
Stage I11 832 28.10 674 29.27
Stage IV 421 14.22 270 11.72
Time since diagnosis (days)
Mean (SD) 144 (53) 440 (121)
(Range) (41-364) (269-1170)
Surgery
No 209 7.06 87 3.78
Yes 2749 92.84 2214 96.14
Treatment
Neither 1380 46.61 1031 44,77
Radiation 19 0.64 16 0.69
Chemotherapy 1146 38.70 887 38.51
Both 409 13.81 365 15.85
Stoma
No 2605 87.98 2043 88.71
Yes 352 11.89 258 11.20
Brief Pain Inventory: In the last 4 weeks..
Pain severity at its least
Mean (SD) 076 (1.63) 1.98  (2.06)
Range (0-10)
Pain severity on average
Mean (SD) 145  (2.29) 3.80  (2.08)
Range (0-10) (0-10)
Pain severity at its worst
Mean (SD) 229 (3.37) 595  (2.45)
Range (0-10) (0-10)
Pain medication use
Yes 778 26.27 602 26.14
No 2176 73.49 1699 73.77

*
Percentages may not total 100% due to missing values. Missing was less than 10% on all variables;

TParticipants’ demographic and clinic characteristic were not statistically significantly different at baseline and follow-up (p>0.05); except for time
since diagnosis (p<0.0001) and pain severity at its least (p=0.03);

¢Chi—square test results show that these sociodemographic factors are all significantly different by race/ethnicity, age, sex, income and education

(all p-value <0.001) and insurance (p=0.02).

§Comorbid conditions assessed included heart attack, heart failure, stroke, diabetes, pulmonary function problems (emphysema), kidney disease,

diabetes, Crohn’s disease

Pain Med. Author manuscript; available in PMC 2016 July 01.
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Page 20

Predictors of moderate/high pain interference during initial phase of care (ref= minimal pain interference: “not

at all/a little bit”) N=2961

Demographics

Demographics and Clinical

Demographics

Moderate/high Pl
OR (95% ClI)

Moderate/high PI
OR (95% Cl)

Race (ref*=White)
African American
Hispanic
Asian

Age (ref=<55 years)

55 to 64 years
65 to 74 years
275

Sex (ref=male)
Female

Income (ref=2$60,000)
<$20,000
$20,000 to <$40,000
$40,000 to <$60,000

Education (ref=College degree or higher)

Less than high school

High school graduate/GED

Some college/ vocational school
Clinical characteristics
Stage at diagnosis (ref=Stage I)

Stage |1

Stage 11

Stage IV

Time since diagnosis (days)

TreatmentT (ref=neither)
Chemotherapy or radiation only
Chemotherapy and radiation

Stoma (ref=no)

Yes
Diabetes (ref=no)
Yes

Kidney disease (ref=no)
Yes

Crohn’s disease (ref=no)
Yes

Pulmonary disease (ref=no)

Pain Med. Author manuscript; available in PMC 2016 July 01.

1.17 (0.93-1.47)
1.06 (0.79-1.42)
0.89 (0.62-1.28)

0.90 (0.72-1.12)
0.40 (0.31-0.51)
0.44 (0.34-0.57)

1.29 (1.09-1.52)

1.73 (1.31-2.29)
1.60 (1.22-2.10)
1.27 (0.96-1.69)

1.30 (0.97-1.74)
1.21 (0.95-1.54)
1.14 (0.95-1.44)

1.33 (1.03-1.72)
1.19 (0.87-1.64)
1.11 (0.75-1.65)

0.85 (0.67-1.09)
0.38 (0.29-0.51)
0.51 (0.38-0.68)
1.36 (1.13-1.63)
1.31 (0.96-1.79)
1.33 (0.99-1.80)
1.18 (0.86-1.63)
1.28 (0.94-1.75)

1.18 (0.93-1.52)
1.06 (0.82-1.36)

0.98 (0.76-1.28)
1.13 (0.84-1.52)
0.95 (0.67-1.34)
0.99 (0.99-1.00)

1.04 (0.81-1.35)
2.97 (2.20-4.02)

0.89 (0.67-1.18)

1.37 (1.09-1.73)

1.14 (0.85-1.53)

2.20 (1.34-3.60)
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Demographics Demographics and Clinical
Demographics Moderate/high P1 Moderate/high PI
OR (95% ClI) OR (95% ClI)
Yes 2.12 (1.63-2.76)

Heart failure (ref=no)
Yes

Heart attack (ref=no)
Yes

Stroke (ref=no)
Yes

Depression (ref=no)

Yes

1.19 (0.77-1.83)

154 (1.11-2.13)

1.44 (1.03-2.02)

1.77 (1.43-2.21)

Goodness-of-fit (Hosmer-Lemeshow)
X2 (df) p-value 8.68 (8) p=0.370
C-statistic 0.64

3.35 (8) p=0.910
0.70

*
Ref = Reference category;

TTreatment status reflects the treatment received at the time of the first survey
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Predictors of follow-up pain interference (ref: no pain/decreased pain interference) n=2303

Table 4

Demographics

Demographics and Clinical

New/Continued/Highe
r Pain interference T

New/Continued/Higher Pain

interference T

Demographics
Race (ref*=White)
African American
Hispanic
Asian
Age (ref=<54 years)
55 to 64
65 to 74
275
Sex (ref=male)
Female
Income (ref=>$60,000)
<$20,000
$20,000 to <$40,000
$40,000 to <$60,000

Education (ref= College degree or higher)

Less than high school
High school graduate/GED
Some college/ vocational school
Clinical characteristics
Time since diagnosis (days)
Stage at diagnosis (ref=Stage I)
Stage |1
Stage 111
Stage IV
Treatment' (ref=neither)
Chemotherapy or radiation only
Chemotherapy and Radiation
Stoma (ref=no)
Yes
Diabetes (ref=no)
Yes
Kidney disease (ref=no)
Yes
Crohn’s disease (ref=no)
Yes

Pulmonary disease (ref=no)
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OR (95% CI)

1.09 (0.83-1.43)
0.92 (0.63-1.33)
0.72 (0.43-1.22)

0.90 (0.69-1.18)
0.47 (0.35-0.63)
0.61 (0.45-0.82)

1.23 (1.01-1.50)

2.06 (1.51-2.82)
1.58 (1.17-2.12)
0.99 (0.71-1.39)

1.19 (0.84-1.68)
1.41 (1.06-1.86)
1.05 (0.79-1.39)

OR (95% CI)

1.15 (0.85-1.55)
0.91 (0.61-1.35)
0.86 (0.50-1.48)
0.82 (0.61-1.09)
0.46 (0.33-0.63)
0.66 (0.47-0.93)
1.33 (1.07-1.65)
1.57 (1.22-2.20)
1.30 (0.97-1.78)
0.93 (0.66-1.31)
1.23 (0.85-1.78)
1.32 (0.98-1.78)
1.00 (0.75-1.34)
0.99 (0.99-1.00)
0.93 (0.69-1.26)
0.92 (0.65-1.32)

1.42 (0.94-2.17)

1.00 (0.73-1.38)
1.78 (1.24-2.55)

1.21 (0.87-1.69)

1.52 (1.17-1.98)

1.21 (0.86-1.69)

1.33 (0.73-2.42)
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Demographics Demographics and Clinical
New/Continued/Highe  New/Continued/Higher Pain
r Pain interference T interference T
Yes 2.01(1.49-2.71)

Heart failure (ref=no)
Yes

Heart attack (ref=no)
Yes

Stroke (ref=no)
Yes

Depression (ref=no)

Yes

2.23 (1.38-3.60)

1.27 (0.87-1.86)

1.45 (0.99-2.12)

1.55 (1.21-2.00)

Goodness-of-fit (Hosmer-Lemeshow)
X2 (df) p-value 9.87 (8) p=0.275
C-statistic 0.62

4.06 (8) p=0.851
0.69

*
Ref = Reference category;

TTreatments that had been received by the time of the follow-up survey.
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Table 5

Predictors of continued pain interference (same or higher) at follow-up among those who reported moderate/
high pain interference at baseline (ref: decreased pain interference at follow-up) n=603

Demographics Demographics and Clinical

Equivalent/increasing Pl Equivalent/increasing Pl

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny
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Demographics
Race (ref*=White)
African American
Hispanic
Asian
Age (ref=<54 years)
55 to 64
65 to 74
275
Sex (ref=male)
Female
Income (ref=2$60,000)
<$20,000
$20,000 to <$40,000
$40,000 to <$60,000

Education (ref= College degree or higher)

Less than high school
High school graduate/GED
Some college/ vocational school
Clinical characteristics
Time since diagnosis (days)
Stage at diagnosis (ref=Stage I)
Stage |1
Stage 11l
Stage IV

Treatment! (ref=neither)
Chemotherapy or radiation only
Chemotherapy and Radiation

Stoma (ref=no)

Yes
Diabetes (ref=no)
Yes

Kidney disease (ref=no)
Yes

Crohn’s disease (ref=no)

Yes

OR (95% Cl)

0.96 (0.62-1.50)
0.74 (0.41-1.34)
0.59 (0.26-1.30)

1.58 (1.03-2.42)
0.84 (0.52-1.37)
1.21 (0.73-2.01)

1.03 (0.78-1.53)

1.91 (1.12-3.25)
1.42 (0.87-2.33)
0.91 (0.52-1.58)

1.02 (0.57-1.82)
1.23 (0.76-1.99)
0.95 (0.60-1.52)

OR (95% Cl)

1.11 (0.68-1.83)
0.72 (0.38-1.35)
0.54 (0.22-1.34)
1.43 (0.90-2.27)
0.85 (0.49 -1.46)
1.09 (0.60-1.99)
1.19 (0.83-1.71)
1.54 (0.87-2.71)
1.09 (0.91-1.86)
0.74 (0.41-1.33)
1.01 (0.59-2.06)
1.13 (0.68-1.89)
0.94 (0.57-1.54)
0.99 (0.99-1.00)
0.91 (0.54-1.55)

0.87 (0.49-1.56)
1.39 (0.66-2.94)

0.74 (0.42-1.28)
1.19 (0.66-2.13)

1.08 (0.60-1.92)

1.54 (0.98-2.42)

1.62 (0.70-3.74)

1.62 (0.70-3.74)
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Demographics

Demographics and Clinical

Equivalent/increasing Pl

Equivalent/increasing Pl

Pulmonary disease (ref=no)
Yes
Heart failure (ref=no)
Yes
Heart attack (ref=no)
Yes
Stroke (ref=no)
Yes
Depression (ref=no)

Yes

1.71 (1.07-2.76)

4.10 (1.51-11.10)

0.72 (0.35-1.47)

1.63 (0.88-3.03)

1.24 (0.82-1.87)

Goodness-of-fit (Hosmer-Lemeshow)
X2 (df) p-value 5.41 (8) p=0.713
C-statistic 0.58

12.11 (8) p=0.146
067

*
Ref = Reference category;

TTreatments that had been received by the time of the follow-up survey.
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