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Abstract

Context—Developing interventions to address racial/ethnic cancer pain disparities requires
exploration of the role of socioeconomic status, health status, and pain severity from the time of
diagnosis.

Objectives—To examine patterns of disparities in cancer pain by evaluating differences by race/
ethnicity in the odds of reporting pain and in pain severity, controlling for key patient-level
covariates.

Methods—This study used data from a nationally representative cohort of colorectal and lung
cancer patients. Multivariable logistic regression was conducted to examine the relationship
between race/ethnicity and reporting pain. Multivariable linear regression was then conducted,
among those who reported pain, to determine differences in pain severity by race/ethnicity.

Results—The cohort included 5761 individuals (14% black, 7% Hispanic/Latino, 6% Asian or
Pacific Islander, and 3% multiracial), among whom 48% reported pain. The adjusted odds of
reporting differed only for multiracial patients, who were more likely to report pain than whites
(odds ratio: 1.54; P = 0.036). However, among those with pain, severity was higher for black
patients (B = 6.6; P < 0.001) and multiracial patients (§ = 4.5; P = 0.036) relative to white patients.
Lower educational attainment, depressed affect, and lower levels of wealth also were associated
with higher pain severity.

Conclusion—Although the odds of experiencing pain differed only for multiracial patients,
among those reporting pain, both blacks and multiracial individuals reported higher pain severity
than whites. Sociodemographic status, health status, and depression were associated with severity
but did not explain the disparity. Interventions to address these disparities will need to focus on
reported severity and patient-level factors.
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Introduction

In 2013, at least 1.6 million Americans received a new diagnosis of cancer. With
increasingly sensitive modes of detection and aging of the population, this number will
continue to rise. Although these individuals experience a range of symptoms related to their
tumor load and therapeutic interventions, pain is not only the most common symptom but
also the most feared.2 A recent systematic review estimated that approximately 60% of
individuals undergoing anticancer therapy experience prevalent pain.2 Despite the ubiquity
of cancer pain and the availability of effective pain management therapies, undertreatment
of cancer pain has been widely reported in the literature.3# High levels of cancer-related
pain often result in diminished quality of life for patients.>:6 Additionally, high levels of pain
may be associated with avoidable utilization of ambulatory care and emergency department
services’ and may delay or lead to the discontinuation of cancer therapy, possibly resulting
in higher cancer-specific mortality.®

The distribution of pain among cancer patients is not uniform in the U.S. population. Studies
in the 1990s found that nonwhite individuals experience more cancer-related pain than their
white counterparts.?-10 This increased burden of cancer symptom experience of
underrepresented racial and ethnic groups was then highlighted in the 2002 Institute of
Medicine report “Unequal Treatment: Confronting Racial and Ethnic Disparities in Health
Care.” The Institute of Medicine identified the increased burden of cancer pain among
underrepresented racial and ethnic groups as a priority for further research.11 More recent
studies have found that disparities in cancer pain burden persist.12-18 However, these studies
have been limited in size,12:1315.18 hayve not evaluated patient-reported factors that could
influence patterns of pain—particularly health status, coexisting depression, and
socioeconomic statusl’—or have addressed prevalent pain in populations including large
proportions of survivors far out from treatment.1’ Moreover, prior research in this arena has
been limited because these studies only include individuals reporting pain and as yet have
not examined differences in the propensity to report pain by patient factors or clinical
characteristics. As a result, it remains unclear to what extent racial and ethnic disparities in
cancer pain can be explained by the differential reporting of pain overall versus differences
in pain severity.

Therefore, the purpose of this analysis was to examine racial and ethnic differences in
patterns of pain, including both the presence of pain and pain severity, among two diverse
and nationally representative cohorts of cancer patients near the time of cancer diagnosis,
controlling for patient-reported sociodemographic, cancer, and health status factors.
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Study Population and Survey Methods

Measures

Participants for this study came from the Cancer Care Outcomes Research and Surveillance
Consortium (CanCORS) data set, a prospective cohort study of newly diagnosed colorectal
and lung cancer patients in the U.S. CanCORS is a joint collaboration between the National
Cancer Institute and the Department of Veterans Affairs that aimed to examine ways in
which patients, providers, caregivers, and health systems influence the experience of cancer
care and outcomes.19 Patients were identified between 2003 and 2005 through seven
geographically diverse Can-CORS Primary Data Collection and Research Sites, representing
a variety of delivery systems. The CanCORS data set has been shown to be equivalent to the
Surveillance Epidemiology and End Results Registry in terms of national representativeness
of the sample.20

Patients were identified via rapid case ascertainment. Immediately after diagnosis, pathology
reports of new cases were reviewed to determine eligibility. Within three months of
diagnosis, patients were recruited by each respective site to participate in a survey. After
consent, patients were administered a computer-assisted telephone interview. Surveys were
administered in English, Chinese (Mandarin), or Spanish. Additional details on the
CanCORS study design have been published previously.1921

Race/Ethnicity—Self-reported race/ethnicity was the primary independent measure. This
was coded by trained interviewers conducting the survey according to the participant self-
report. Racial/ethnic categories used in this analysis included white, black, Hispanic/Latino,
Asian or Pacific Islander (API), multi-racial, and other (including Native American).

Pain—The presence of pain was established through participant responses to two survey
questions: 1) “Throughout our lives, most of us have had pain from time to time (such as
minor headaches, sprains, and toothaches). In the past four weeks, have you had pain other
than these everyday kinds of pain?” and 2) “Are you currently taking any medication for
pain?” Individuals responding “no” to both questions were considered to not have pain,
whereas individuals responding “yes” to either question (or both) were considered to have
pain.

Assessment of pain severity was based on participant responses to the Brief Pain Inventory
(BPI), a widely validated numerical rating scale.?2 The BPI asks respondents to rate their
pain on a scale of 0 to 10, with 0 being the least imaginable pain and 10 being the most
imaginable pain. The CanCORS Patient Survey recorded pain intensity through three
questions: 1) pain at its worst, 2) pain at its least, 3) and average pain in the past four weeks.
The dependent pain severity measure in this analysis was the mean of these three pain
intensity questions (worst, least, and average)?2 transformed to a 100-point scale, with 0
being the least imaginable pain and 100 being the most imaginable pain.

Control Measures—Control measures used in this analysis were selected based on a
literature-driven conceptual framework of factors associated with both race/ethnicity and
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cancer pain experience. Prior research has hypothesized that some racial and ethnic
disparities in cancer pain may be the result of variation in socioeconomic status and health
status by race/ethnicity.23 Individuals of higher socioeconomic status may have better
understanding of mechanisms of cancer pain and the potential for pain relief or more
personal resources for addressing pain symptoms.>24:25 As a result, we controlled all
models for both demographic characteristics and a number of aspects of socioeconomic
status, such as education and wealth.

We included various sociodemographic control measures. We categorized age as 18-54
years, 55-64 years, 65—74 years, or 75 years or older. Participant sex was categorized as
male or female. We categorized educational level as “less than a high school diploma,”
“high school diploma but less than four year college graduate,” or “four year college
graduate or higher.”

We categorized marital status as “married/living with a partner,” “widowed/divorced/
separated,” or “never married.” We used survey language as a measure of acculturation.

In place of an income measure, we included a measure aimed at capturing personal wealth.
Individuals undergoing cancer therapy may not be working full time, so income may be an
inadequate measure of financial resources. As a result, we measured wealth through
responses to the question: “If you lost all of your current sources of income (e.g., your
paycheck, Social Security or pension, public assistance) and had to live off of your savings
how long could you continue to live at your current address and standard of living?”26 We
categorized length of time as “less than one month,” “one month to a year,” or “more than
one year.”

Some prior literature has suggested that differences in cancer severity by race/ethnicity may
contribute to disparities in pain.23 Nonwhite cancer patients are often diagnosed at later
stages, thus, with more extensive disease and worse pain than their white counterparts.2’
Consequently, we adjusted all models for two measures of disease severity: cancer stage
(stages I-111 vs. stage 1V) and self-reported health status. The self-reported health status
measure used was a single item from the SF-36: “in general would you say your health is
...” with response categories of “excellent,” “very good,” “good,” “fair,” or “poor.”28

Both depressive affect and perceptions of fatalism (the perception that individuals have little
or no control over health-related outcomes) vary by race/ethnicity?® and have been shown to
be associated with cancer pain.30:31 As a result, we controlled for the presence of depressed
affect and fatalism in all analyses.

The CanCORS Patient Survey included an eight-item adaptation of the Center for
Epidemiologic Studies Depression Scale-Short Form. We used a cut point of 6 or more in
this study (out of a total of 8, which is maximum depressed effect), which has been shown to
correlate with physician diagnosis and treatment of depression.32

The measure of fatalism used in our analysis was a four-item measure adapted from the
Powe Fatalism Index.33 Individual scores from responses to the four items were summed to
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create a total fatalism score, which we dichotomized at the mean score of the cohort as
“fatalistic” or “not fatalistic.”

Analysis of variance (ANOVA) examining differences in the presence of pain and pain
severity by data collection site showed no evidence of clustering by site. Bivariate analyses
examining differences in the presence of pain and severity by data collection site and health
system (Veterans Administration vs. non-Veterans Administration) were also not significant.
As a result, these measures were not included in our analytic models.

All variables were self-reported unless otherwise specified.

Statistical Analyses

Results

We conducted bivariate analyses examining race/ethnicity and presence of pain and race/
ethnicity and BPI scores, among those individuals reporting pain. We also conducted
bivariate analyses of all control measures and both presence of pain and pain severity.

We then used a two-stage model. To determine racial and ethnic differences in the odds of
reporting pain, we conducted a multivariable logistic regression examining the association
between race/ethnicity and the presence of pain. Second, we restricted the model to only
include participants reporting pain and then conducted a multivariable linear regression
examining the association between race/ethnicity and pain severity. Because we
hypothesized that depressed effect may be differently associated with pain severity in
nonwhite patients than in white patients,3* we ran all final adjusted models including an
interaction of depressed effect and race/ethnicity.

This study was approved by the CanCORS Steering Committee and the Johns Hopkins
Bloomberg School of Public Health Institutional Review Board. All analyses were
conducted in STATA, version 13 (College Station, TX).3°

The total sample included 5761 patients, 3216 (56%) with colorectal cancer and 2545 (44%)
with lung cancer. Sixty-four percent of the sample was white, 14% was black, 7% was
Hispanic/Latino, 6% API, and 3% reported being multiracial. Sample characteristics are
further reported in Table 1.

Presence of Pain

Forty-eight percent (n = 2746) of the sample reported pain. Of these individuals, 42% (n =
1164) reported having pain in the past four weeks and were currently taking medication for
pain, 27% (n = 736) reported pain but were not currently taking medication for pain, and
31% (n = 846) reported taking medication for pain but did not report having pain in the past
four weeks.

The proportion of patients reporting any pain varied by race/ethnicity: 59% of multiracial
respondents reported pain versus 47% of white respondents (P < 0.001; Table 1). The
proportion of patients reporting pain also varied by age, ranging from 56% among 18 to 54
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year olds to 39% among participants 75 years and older (P < 0.001). With the exception of
marital status and fatalism, which were not significantly associated with reporting pain, all
other measures were significantly associated with pain reporting in bivariate analyses.

In the fully adjusted analysis of odds of reporting pain (Table 2), multiracial individuals had
a significantly higher odds of reporting pain relative to whites (odds ratio [OR]: 1.54; P =
0.036). There were no other significant differences in the odds of reporting pain by race/
ethnicity. There was a significantly higher odds of reporting pain among individuals with
depressed affect (OR: 2.12; P < 0.001), those with stage 1V disease (OR: 1.20; P = 0.029),
and those reporting their health status as anything worse than “excellent.”

Respondents aged 65-74 years (OR: 0.87; P < 0.001) and those aged 75 years or older (OR:
0.48; P <0.001) were significantly less likely to report having pain than respondents aged
18-54 years. Higher levels of wealth were also associated with lower odds of reporting pain;
those reporting they could live comfortably on their current assets for one month to a year
(OR: 0.79; P =0.010) or for over a year (OR: 0.74; P < 0.001) were significantly less likely
to report pain than those reporting they could live comfortably for less than a month.

There were no statistically significant differences in the odds of reporting pain by sex,
educational level, marital status, survey language, or fatalism.

We did not find any significant interaction between race/ethnicity and depressed affect in the
odds of reporting pain.

Pain Severity

Mean BPI scores (range 0-100) varied by race/ethnicity, ranging from 34.2 among API
respondents to 45.0 among black respondents (P < 0.001). This is presented in Table 1. We
also observed differences by age (P < 0.001), education (P < 0.001), marital status (P =
0.006), wealth (P < 0.001), depressed affect (P < 0.001), cancer stage (P = 0.030), self-
reported health status (P < 0.001), and fatalism (P = 0.003).

In the fully adjusted model of differences in pain severity (Table 3), black race/ethnicity was
statistically significantly associated with higher pain severity( =6.6; P <0.001) relative to
whites as was multiracial race/ethnicity (B = 4.5; P = 0.036). Individuals reporting depressed
affect rated their pain severity higher than those not reporting depressed effect (3 = 6.2; P <
0.001) as did females ( = 1.97 P =0.016).

Relative to study participants aged 18 to 54 years, those aged 55 to 65 years and those aged
65 to 74 years reported significantly lower pain severity (3 = -2.7; P =0.024, and § = -3.4;
P = 0.013, respectively). Study participants who reported that they had enough financial
resources to live comfortably for a year or more reported significantly lower pain severity
than those who reported that they could do so for less than one month (§ = -3.9; P < 0.001).
Relative to participants with less than a high school diploma, college graduates (f = -5.7; P
< 0.001) reported lower pain severity. Survey language was also associated with pain
severity, with Mandarin respondents reporting significantly lower pain levels than English
survey respondents (B = —13.7; P < 0.010).
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Marital status, stage, cancer type, and fatalism were not statistically significantly associated
with pain severity in the adjusted analysis.

In the model including the interaction between race/ethnicity and depressed affect,
multiracial individuals with depressed affect reported significantly higher pain severity
relative to whites (p = 10.0; P = 0.036). We found no other significant interactions between
race/ethnicity and depressed affect.

Discussion

In our study of racial and ethnic differences in pain, the odds of reporting the presence of
pain differed only for multiracial individuals relative to whites. However, among those
reporting pain, both multiracial patients and black patients reported significantly higher pain
severity than whites. This confirms the work of a number of previous studies that found
black patients report higher cancer pain severity than white patients.13.16

Prior work examining racial and ethnic differences in cancer pain has largely restricted study
cohorts to individuals experiencing cancer painl® or has focused on clinically defined
measures of pain management adequacy,’ rather than differences in pain severity.
Consequently, to date, little has been known about differences in the overall presence of
pain by patient factors. Because we could examine the differences in the odds of reporting
pain overall, our findings suggest that black/white differences in cancer pain severity are
likely not the result of differential pain reporting by race/ethnicity. These findings raise
important questions regarding the pain experience among black colorectal and lung cancer
patients in the U.S.

Self-reported pain is an important metric as it acknowledges that pain is a subjective
experience. That said, there may be systematic biases in pain reported by different patient
groups that may not reflect actual differences in pain severity. Perceived discrimination or
mistrust in provider communication38 may lead black patients to report pain severity
differently than whites. Despite these possibilities, self-reported pain remains an
independently important measure because it can capture the physiological, psychological,
and emotional aspects of symptom experience, which may affect the quality of life,
adherence to therapeutic protocols, and service utilization.

Our sample of Mandarin respondents was small. However, these patients reported
significantly lower pain severity than English survey respondents. Prior literature has
demonstrated the tendency of API patients to under-report pain.3%-37 Evidence indicates that
cultural norms (i.e., stoicism and the belief that pain is unavoidable) may underlie pain
underreporting in this population.3937 API individuals are the fastest growing racial/ethnic
group in the U.S.38 and, thus, will comprise an increasing proportion of U.S. cancer patients
in the future. Despite the trend toward underreporting, cancer pain still poses a significant
burden on quality of life for Chinese American patients and other API groups.3%49 In our
study, we found no differences in pain severity between API patients and white patients who
completed the English version of the survey. This suggests that the observed difference in
pain reporting by Mandarin survey respondents may be the result of issues related to
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acculturation, language, or both. Further research is needed to better understand the
experience of cancer pain in this population, and future studies would benefit from over-
sampling of this growing population.

The specific pain experiences of cancer patients identifying as multiracial have largely been
unstudied, often because of sample size limitations.1” Like API patients, this group is
projected to grow substantially in the coming years.#! In our analysis, we found that not
only were multiracial individuals more likely to report the presence of pain, they also
reported significantly higher pain severity compared with whites. This emergent population
is an important group for continued study, particularly because our findings may indicate a
previously unreported disparity in cancer pain experience between multiracial and white
patients.

In addition to differences by race/ethnicity, we found differences in pain severity by a
number of other sociodemographic characteristics, notably sex, age, educational attainment,
and wealth. Our findings of lower pain severity among older patients*2 and higher pain
severity among those of lower socioeconomic status are supported by prior research.*3

Depressed affect has been shown to strongly correlate with patient reports of high pain
severity and other challenges with pain management in patients with cancer.3144 A large
recent national study’ did not find any association between provider-assessed patient
emotional distress and pain in a diverse sample of cancer patients. However, some evidence
suggests that providers may underestimate depression or emotional distress among cancer
patients.#>46 In our analysis using patient-reported data, however, we found depressed affect
to be significantly associated with higher pain severity. Although we found both black race/
ethnicity and depressed affect to be highly and independently significantly associated with
higher pain severity, we found no significant interaction between black race/ethnicity and
depressed affect. This suggests that depressed effect does not likely amplify or explain the
observed black/white disparity in cancer pain experience.

This analysis had several limitations. Research has demonstrated that nonwhite populations
receive less appropriate pain screening than white patients.*’ Moreover, prescription of
appropriate analgesia is not uniform between racial and ethnic groups: nonwhite cancer
patients are more frequently undermedicated for pain than whites.910.12.14.47 Additionally,
minority patients are more likely than whites to hold certain beliefs about cancer pain
management that may impede their pain control, such as fears of addiction.12:48 Finally,
delivery system factors, such as lack of staff time in settings with high levels of minority
patients!3 and lack of availability of opioid analgesia in areas with high concentrations of
minority patients,* have also been reported in the literature. Although we did control for a
number of important sociodemographic and health status variables, there may have been
health care, cultural, or system factors that may explain this observed disparity that we were
unable to measure. We were also unable to examine patterns in prescribing or evaluate the
adequacy of any pain prescription for individuals in the cohorts.

Our survey had a four-week recall period, which may have made it difficult for patients to
accurately report the severity of their pain experience. Because this was a cross-sectional
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study, we were also unable to measure changes in patient pain over time. Finally, we could
not account for events (either cancer-related or not) that may have affected patients’
experiences immediately before survey administration.

Patient pain is a common yet important aspect of cancer experience as it often negatively
affects health-related quality of life and may lead to delay or discontinuation of potentially
life extending therapy. Despite persistent documentation of cancer pain disparities over the
past three decades, our findings indicate that black patients continue to experience higher
pain severity than white patients, even after accounting for a number of important patient-
reported socioeconomic and health status measures. Our findings also point to potentially
important and problematic differences in pain experience among individuals who identify as
multiracial relative to whites. Moreover, further study of the cancer pain experience of
Chinese patients with low English proficiency is needed to ensure that high pain burden in
this population is not overlooked because of issues of underreporting. Although depressed
affect was highly associated with pain severity in our analysis, our findings suggest that
interventions focused on depressed affect as a mechanism to reduce black/white disparities
in cancer pain are unlikely to yield positive results. However, further study of the possible
interaction between depressed effect and pain among multiracial individuals is warranted.
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Multivariable Logistic Regression of the Odds of Reporting Any Pain (n = 4141)

Table 2

Variable OR (95% CI) P-value
Race/ethnicity

White 1.00

Black 1.02 (0.83-1.25) 0.854

Hispanic/Latino 0.87 (0.63-1.19) 0.389

Asian/Pacific Islander 0.88 (0.61-1.27) 0.491

Multiracial 1.54 (1.03-2.31) 0.036

Other 1.42 (0.87-2.31) 0.159
Sex

Male 1.00

Female 1.13(0.98-1.29) 0.093
Age

18-54 1.00

55-64 0.84 (0.69-1.01) 0.068

65-74 0.87 (0.47-0.69) 0.001

75 and older 0.48 (0.39-0.60)  <0.001
Education

Less than high school diploma 1.00

High school diploma/some college  1.02 (0.84-1.24) 0.843

College graduate 0.87 (0.69-1.10) 0.251
Marital status

Married/living with partner 1.00

Widowed/divorced/separated 1.02 (0.88-1.19) 0.772

Never married 0.92 (0.68-1.24) 0.588
Wealth

Less than one month 1.00

One month to a year 0.79 (0.65-0.94) 0.010

More than a year 0.74 (0.62-0.89) 0.001
Survey language

English

Spanish 0.88 (0.52-1.50)  0.640

Mandarin 0.54 (0.25-1.17) 0.121
Self-reported health status

Excellent 1.00

Very good 1.34 (1.08-1.68) 0.009

Good 2.30 (1.85-2.86)  <0.001

Fair 3.47 (2.70-4.47)  <0.001

Poor 3.71 (2.54-5.42) <0.001

Cancer stage
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Variable OR (95% ClI) P-value
v 1.20 (1.02-1.42) 0.029
Depressed affect

No 1.00

Yes 2.12(1.73-258)  <0.001
Fatalism

No 1.00

Yes 1.01(0.88-1.16)  0.910
Cancer type

Lung 1.00

Colorectal 0.51(0.45-0.59)  <0.001

OR = odds ratio.

Values in bold are statistically significant at P<0.05.
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Table 3

Multivariable Linear Regression of Differences in Pain Severity Among Individuals Reporting Pain, Adjusted
for All Covariates

n = 1996

Variable Estimate (95% CI)  P-value
Race/ethnicity

White

Black 6.6 (4.3,8.9) <0.001

Hispanic/Latino 1.3(-24,5.1) 0.488

Asian/Pacific Islander 1.7 (-2.9,6.4) 0.465

Multiracial 4.5 (0.3, 8.6) 0.036

Other 1.6 (3.5, 6.8) 0.533
Sex

Male

Female 1.9 (0.4, 3.6) 0.016
Age

18-54

55-64 -2.7(-4.8,-0.6) 0.011

65-74 -34(-5.7,-1.2) 0.003

75 and older -2.15(-4.7,0.4) 0.104
Education

Less than high school diploma

High school diploma/some college -2.5(-4.7,-0.3) 0.024

College graduate -5.7(-84,-2.9) <0.001
Marital status

Married/living with partner

Widowed/divorced/separated -1.0(-1.9,1.6) 0.420

Never married -0.7 (2.1, 4.7) 0.795
Wealth

Less than one month

One month to a year -1.9(-4.0,0.1) 0.059

More than a year -3.9(-6.0, -1.9) <0.001
Survey language

English

Spanish 5.1(-1.2,11.3) 0.111

Mandarin -13.7 (-24.2,-3.3) 0.010
Self-reported health status

Excellent 1.1(-2.0,4.2) 0.495

Very good 5.3(2.3,8.3) <0.001

Good 10.6 (7.4, 13.8) <0.001

Fair 14.8 (10.8, 18.9) <0.001

Poor
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Variable

n =1996

Estimate (95% CI)  P-value

Cancer stage

=111

\Y
Depressed affect

No

Yes
Fatalism

No

Yes
Cancer type

Lung

Colorectal

0.4 (-1.4,23) 0.639

6.2 (4.3, 8.0) <0.001
-0.9 (-2.5,0.8) 0.305
0.04 (-1.6, 1.7) 0.964

Values in bold are statistically significant at P<0.05.
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