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Background: Pain is common among cancer patients. Nonclinical factors may affect receipt of
pain management among Medicaid beneficiaries with cancer.
Objectives: To examine associations of patient characteristics and US state-level Medicaid
policies on receipt of interventional pain management among Medicaid beneficiaries with breast
or colorectal cancer.
Study Design: A retrospective analysis of 2006-2008 Medicaid claims data.
Setting: Claims data from facilities providing care to Medicaid beneficiaries.
Methods: Interventional pain management among Medicaid beneficiaries aged 18-64 years
with breast or colorectal cancer was identified using procedure codes in Medicaid claims data.
State-level Medicaid policy variables included physician visit reimbursements, required patient
copayments, and time period for Medicaid eligibility recertification (12 vs. < 12 months). Analyses
also examined beneficiary race/ethnicity, age, comorbidities, and cancer treatment. Generalized
estimating equations controlling for clustering by state assessed factors influencing receipt of
interventional pain management.
Results: The study included 8,438 Medicaid beneficiaries with breast or colorectal cancer.
Colorectal cancer (vs. breast cancer) patients were significantly more likely to receive interventional
pain management. Medicaid policies were not significantly associated with receipt of interventional
pain services. Among breast cancer patients, older age and non-Hispanic white race/ethnicity
were associated with decreased likelihood of receiving interventional pain management; more
comorbidities and receipt of breast conserving surgery were associated with increased likelihood.
Demographic characteristics were not significantly associated with receipt of interventional pain
management among colorectal cancer patients.
Limitations: Sample size of Medicare beneficiaries with cancer receiving interventional pain
management; limited information included in Medicare claims data.
Conclusions: State-level Medicaid policies were not significantly associated with receipt of
interventional pain management for breast or colorectal cancer patients; disparities in receipt
of these services were observed only for breast cancer patients. These results may help develop
policies to enhance access to appropriate pain management services.
Key words: Cancer pain, pain management, Medicaid, health care disparities, breast neoplasms,
colorectal neoplasms, health policies, physician practice patterns, retrospective studies, claims
analyses
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ain is a common symptom among individuals
with cancer; > 50% of individuals diagnosed
with cancer need treatment for pain (1-3).
Among individuals with metastatic disease, > 70%
may experience pain (4,5). However, the experience
of cancer pain is not uniform among all patients; for
example, in the United States, individuals from racial/
ethnic minority populations are more likely to report
cancer pain than are non-Hispanic whites (4,6-9).
Among individuals diagnosed with advanced (stage
IV) cancer, the prevalence of pain and the likelihood
of reporting severe pain is greater among younger
patients, non-white patients, those who did not speak
English as their primary language, and those who were
uninsured or had government-funded insurance for
low-income individuals (i.e., Medicaid coverage) (4).
Recent guidelines recommend that clinicians screen
individuals with cancer for pain at each encounter (10);
even mild cancer pain can substantially interfere with
daily activities (11). Despite these recommendations,
individuals with cancer often do not receive adequate
pain treatment. A systematic review of recent studies
reported that > 30% of individuals with cancer are untreated for pain (3). Among a cohort of newly diagnosed
lung cancer patients, 27% reported that they needed to
see a pain management expert but did not receive this
service; the unmet need for pain care was higher (37%)
among black cancer patients (12). Individuals from underserved populations including racial/ethnic minority
groups are less likely to receive appropriate cancer pain
treatment (2,9,13-16). Undertreatment of pain is also
associated with insurance status. For example, among
individuals with cancer residing in nursing homes, those
in facilities with a higher Medicaid patient load were
less likely to receive pain medications (17). Among individuals with cancer referred to a supportive care center,
those with Medicaid or who were uninsured had higher
pain levels (18).
Supportive and palliative care for individuals with
cancer can improve pain and other symptoms, and
increase satisfaction, and survival (19). A recent metaanalysis found that receipt of palliative care was significantly associated with improvements in quality of life,
patient and caregiver satisfaction, and lower health
care use (20). Pain management for individuals with
cancer generally focus on opioids and other pharmacologic treatments; however, some opioids show poor
evidence of pain relief among individuals with cancer
(21). Although oral treatment is preferred for cancer
pain, interventional pain management can also be
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appropriate for patients not receiving adequate relief
or experiencing intolerable side effects (22-25). For example, among individuals with cancer whose pain is not
adequately addressed by other treatments, intrathecal
drug infusion therapy may be appropriate (26,27).
Interventional pain management includes spinal injections, nerve blocks, radiofrequency ablation, neurostimulation, and intrathecal drug delivery (28). There
has been a substantial increase in receipt of interventional pain management over the past 2 decades. From
2000-2009, use of interventional pain management
increased annually by 11.8% among Medicare beneficiaries (29). Rates of interventional pain management
among Medicaid beneficiaries decreased annually by
0.6% from 2009-2016, although there were still annual
increases in interventional pain treatment rates for 3
of these 7 years (29). However, rates of interventional
pain management among Medicaid beneficiaries with
cancer are unknown.
Medicaid is a US insurance program that pays for
specific health care services for certain groups of lowincome individuals. Medicaid provides coverage for
cancer treatment for many low-income individuals,
including treatment of pain and other symptoms associated with cancer and cancer treatment. However,
Medicaid policies differ between states; it is unknown
whether these state-level policy differences affect receipt of pain management services for Medicaid beneficiaries with cancer. In addition, little is known about
the association of Medicaid beneficiaries’ demographic
and clinical characteristics with receipt of cancer pain
management; that is, among individuals with Medicaid
coverage, are there disparities in receipt of cancer pain
services? We performed this study to examine the association of state-level Medicaid policies and Medicaid
beneficiary characteristics on receipt of interventional
pain management. -

Methods
Study Data and Population
This retrospective analysis used 2006-2008 Medicaid Analytic eXtract (MAX) claims and enrollment
data (the most recent years of data available at study
initiation) to examine associations between 3 types of
Medicaid policies (reimbursements, required patient
copayments, and required time period for Medicaid eligibility recertification) on receipt of interventional pain
management services among Medicaid beneficiaries
with breast or colorectal cancer. Breast and colorectal
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cancer are 2 of the most common cancer types in the
United States (30), and more than half of individuals
with these cancers report experiencing pain (31). Study
data were from prior to implementation of the Affordable Care Act (ACA), and therefore, represent treatment patterns and policies that were not affected by
the ACA. The study population consisted of individuals
aged 18-64 years, enrolled in fee-for-service Medicaid
and diagnosed with breast or colorectal cancer. As
cancer registry data linked to Medicaid claims data
were not available, claims were used to identify cancer
diagnoses. Using case finding algorithms presented in
previously published studies (32-34), Medicaid beneficiaries were classified as having been diagnosed with
either type of cancer using 2 criteria. First, beneficiaries
were required to have at least 2 Medicaid claims with
International Classification of Disease, Ninth Revision
(ICD-9) diagnosis codes for breast cancer (174.x, 233.0,
238.3, or 239.3) or colorectal cancer (153.x, 154.0, 154.1,
230.3, 230.4) at least 30 days apart. In addition, beneficiaries were required to have a subsequent claims with
a procedure code for a cancer-specific surgery. Among
Medicaid beneficiaries diagnosed with breast cancer,
this included mastectomy or breast conserving surgery
(BCS). Mastectomy was identified by Current Procedural
Terminology (CPT) codes 19160, 19162, 19180, 19182,
19200, 19220, 19240, or 19303-19307; ICD-9 procedure
code 85.4x; or Diagnosis Related Group (DRG) codes 257
or 258. BCS was identified by CPT codes 19120, 19125,
19126, 19301, or 19302; ICD-9 procedure codes 85.20,
85.21, 85.22, or 85.23; or DRG codes 259 or 260. Among
colorectal cancer patients, acceptable CPT codes were
44100, 44140-44160, 44204-44212, 44322, 44389, 45100,
45110-45190, 45305, 45308-45315, 45320, 45331, 45333,
45338, 45339, 45342, 45380, 45383-45385, or 4539245397, whereas acceptable ICD-9 procedure codes were
45.4x, 45.7x, 45.8x, 48.3x, 48.4x, 48.5x, 48.6x, or 48.82.
The list of surgical procedures does not include codes
for biopsy only. Receipt of a biopsy in the absence of
subsequent surgical resection may indicate a “rule out”
for breast or colorectal cancer and is therefore, by itself,
not sufficient evidence of a cancer diagnosis. Medicaid
claims data do not include information on cancer stage,
geographic area of beneficiary, or pain experienced
(e.g., pain intensity or acute vs. chronic nature).
Dual Medicare-Medicaid enrollees were excluded
from the study population as their complete service use
may not be reported in MAX. Beneficiaries in capitated
managed care plans were also excluded as Medicaid reimbursements, a key independent variable for this study,
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are not included in their claims data. As beneficiaries
with limited Medicaid enrollment periods are less likely
to have an opportunity to receive interventional pain
management services, beneficiaries with < 4 months
of enrollment were excluded. Beneficiaries who were
pregnant or resided in a long-term care facility were
excluded.
The study population analyzed for receipt of interventional pain management was limited to states
in which at least one Medicaid beneficiary with breast
or colorectal cancer had claims for interventional pain
management services, to ensure that such services were
covered for Medicaid beneficiaries. Medicaid data from
40 states and the District of Columbia were included
in the breast cancer analysis and from 28 states in the
colorectal cancer analysis.

Study Outcome Measure
We evaluated the association between demographic characteristics and Medicaid policies with
receipt of interventional pain management services.
To identify receipt of these pain services, we used an
approach similar to that of previous studies (29,35) to
capture Medicaid claims with relevant CPT codes. The
included CPT codes were codes 62310-62319 (epidural/
subarachnoid injections), 62350-62368 (infusions and
pumps), 63650-63688 (neurostimulation), 64400-64530
(nerve blocks/injections), 64600-64640 (nerve blocks/
injections/ destruction), and 64680-64681 (nerve injections). Claims containing these procedure codes were
included in this study only if they occurred after cancer
diagnosis.

Study Independent Variables
The main independent variables of interest were
state-level Medicaid policies. Medicaid reimbursements
for physician visits were determined as the state- and
year-specific median reimbursement for CPT 99213
(level 3 [middle] office or outpatient visit with an established patient). Two other state-level Medicaid policies
were also included as predictor variables: whether a
patient copayment was required for physician services;
and whether recertification of Medicaid eligibility was
required once every 12 months versus at intervals of
< 12 months, as this may affect continuity of care (3638). Other included independent variables were race/
ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other); gender (for colorectal cancer analysis
only); age at cancer diagnosis; duration of Medicaid
enrollment; and comorbidities score (using the Deyo et
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al [39] modification of the Charlson Index, with cancer
diagnosis not included) coded as < 2 comorbidities versus 2 or more comorbidities. To help control for cancer
stage at diagnosis (which is not available in the Medicaid claims data), we also controlled for receipt of any
chemotherapy, receipt of any radiation therapy, and receipt of BCS (vs. mastectomy, for breast cancer patients
only). In addition, to control for differences in costs of
medical care and the relative generosity of state-level
Medicaid reimbursements, average annual medical care
costs for each state were also included.

Data Analytic Procedures
Multivariable analyses using generalized estimating equations were used to assess factors influencing
receipt of interventional pain procedures while con-

Table 1. Characteristics of study population.

Cancer Site
n
Used interventional pain
management service, n (%)
Age at diagnosis, mean (SD)

Breast
Cancer

Colorectal
Cancer

7,385

1,053

244 (3.3)

71 (6.7)

50.6 (7.8)

52.5 (8.2)

7,385 (100)

581 (55.2)

Non-Hispanic white

3,881 (52.6)

578 (54.9)

Non-Hispanic black

1,561 (21.1)

245 (23.3)

976 (13.2)

106 (10.1)

Female, n (%)
Race/ethnicity, n (%)

Hispanic

967 (13.1)

124 (11.8)

2 or more comorbidities, n (%)

Other/unknown

1,392 (18.9)

418 (39.7)

Received any chemotherapy, n (%)

3,687 (49.9)

496 (47.1)

Received any radiation therapy,
n (%)

3,891 (52.7)

46 (4.4)

Breast conserving surgery (vs.
mastectomy), n (%)

3,192 (43.2)

N/A

18 (5-36)

16 (5-36)

$30 ($22-$85)

$34
($22-$54)

Redetermination of Medicaid
eligibility every 12 months (vs. <
12 months), n (%)

5,367 (72.7)

717 (68.1)

Required patient copayment for
physician services, n (%)

4,940 (66.9)

636 (60.4)

Months of Medicaid enrollment,
median (range)
Medicaid reimbursement for
physician visit, median (range)

SD, standard deviation.
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trolling for clustering by state. A modified Poisson
regression model with robust error variance was used
to determine relative risk values for associations of independent variables with receipt of interventional pain
management (40,41). Separate models were derived
for breast and colorectal cancer patients. No attempt
was made to impute missing values. Analyses were performed using PROC GENMOD in SAS, Version 9.4 (SAS
Institute, Inc., Cary, NC).

Results
Table 1 displays characteristics of the patients in
the breast and colorectal cancer study populations.
The study populations consisted of 8,438 Medicaid
beneficiaries from states with at least one interventional pain management service claim (7,385 with breast
cancer, 1,053 with colorectal cancer). Overall, 3.3% of
Medicaid beneficiaries with breast cancer and 6.7% of
those with colorectal cancer received interventional
pain management services (difference significant at P
< 0.001). Just over half the study population was white,
with a mean age of 51 (breast cancer) to 53 (colorectal
cancer) years. The proportion with 2 or more comorbidities was significantly higher among colorectal
cancer versus breast cancer patients (39.7% vs. 18.9%),
whereas the proportion receiving radiation therapy
was significantly lower for colorectal cancer patients
(4.4% vs. 52.7%). Median Medicaid reimbursements for
physician visits were $30 breast cancer patients and $34
for colorectal cancer patients.
Table 2 presents multivariable regression results for
associations of receipt of interventional pain management services among Medicaid beneficiaries with breast
cancer. Among this population, older individuals had
significantly decreased receipt of pain management
services. Compared with non-Hispanic white patients,
those in other racial/ethnic groups had significantly
decreased likelihood of receipt of interventional pain
management. Breast cancer patients who received
BCS rather than mastectomy had significantly greater
likelihood of receipt of interventional pain management. Increased comorbidity score and greater duration of Medicaid enrollment was also associated with
significantly increased likelihood of receipt of interventional pain management. State-level Medicaid policies,
including physician visit reimbursements, period for
redetermination of Medicaid eligibility, and required
patient copayments for physician services, were not
significantly associated with receipt of interventional
pain management.
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Table 2. Adjusted relative risk and 95% confidence intervals for receipt of interventional pain management among breast cancer
patients (n = 7,385).

Variable

RR

Lower Bound

Upper Bound

P Value

Age at diagnosis (impact of 5 additional years)

0.94

0.88

1.00

0.0370

Non-Hispanic black

0.56

0.40

0.78

0.0005

Hispanic

0.41

0.30

0.55

< 0.0001

All other race

0.58

0.39

0.87

0.0079

Received chemotherapy

1.13

0.93

1.37

NS

Received radiation therapy

1.05

0.80

1.35

NS

Received breast conserving surgery (vs. mastectomy)

1.52

1.23

1.89

0.0001

Medicaid enrollment duration during study period (impact of one
additional month of enrollment)

1.05

1.04

1.07

< 0.0001

2 or more comorbidities

1.93

1.53

2.43

< 0.0001

Medicaid recertification period of 12 months (vs. < 12 months)

0.94

0.65

1.37

NS

Patient copayment

0.85

0.60

1.22

NS

Reimbursement for physician visit ($10 increase)

1.07

0.91

1.26

NS

Race/ethnicity (vs. Non-Hispanic white)

Regression results for average state-level annual medical care are not shown.
Abbreviations: NS, nonsignificant; RR, relative risk.
(P > 0.05).

Table 3. Adjusted relative risk and 95% confidence intervals for receipt of interventional pain management among colorectal cancer
patients (n = 1,053).

Variable

RR

Lower Bound

Upper Bound

P Value

Age at diagnosis (impact of 5 additional years)

1.10

0.97

1.24

NS

Non-Hispanic black

0.62

0.34

1.15

NS

Hispanic

1.63

0.83

3.20

NS

All other race

0.85

0.36

1.97

NS

Female

1.37

0.82

2.30

NS

Received chemotherapy

0.96

0.62

1.49

NS

Received radiation therapy

1.01

0.46

2.24

NS

Medicaid enrollment duration during study period (impact of one additional
month of enrollment)

1.02

1.00

1.05

0.0452

2 or more comorbidities

1.05

0.65

1.69

NS

Medicaid recertification period of 12 months (vs. < 12 months)

0.84

0.46

1.54

NS

Patient copayment

1.50

0.78

2.90

NS

Reimbursement for physician visit ($10 increase)

1.20

0.81

1.77

NS

Race/ethnicity (vs. Non-Hispanic white)

Regression results for average state-level annual medical care costs are not shown. Abbreviations: NS, nonsignificant; RR, relative risk. (P > 0.05).

Among the colorectal cancer population (Table 3),
increased duration of Medicaid enrollment was the only
characteristics significantly associated with receiving
interventional pain management. None of the other
independent variables were even marginally (P < 0.10)
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associated with receipt of interventional pain management. As with the breast cancer population, none of
the state-level Medicaid policies were significantly associated with receiving interventional pain management.
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Discussion
To the best of our knowledge, this is the first study
to examine rates of interventional pain management
among Medicaid beneficiaries with cancer, and associations of beneficiary characteristics and state-level
policies on receipt of interventional pain management
services. We found that Medicaid policies, including
reimbursements, copayment requirements, and length
of recertification period, were not significantly associated with receipt of interventional pain management
for either breast or colorectal cancer patients. Among
Medicaid beneficiaries with breast cancer, disparities
in receipt of interventional pain management were
observed among older individuals and those with race/
ethnicity other than non-Hispanic white. Multiple studies have reported disparities in receipt of pain treatment
for a range of conditions based on race, age, socioeconomic status, and other social determinants of health
(16,42-51), including receipt of treatment for cancer
pain (2,13-15). Previous studies have also demonstrated
disparities in receipt of pain treatment among other
populations of Medicaid beneficiaries (43,52-54). For
example, among Medicaid beneficiaries in North Carolina, black individuals with chronic non-cancer pain were
less likely to fill an opioid prescription than were white
individuals (54). The increased likelihood of receipt of
interventional pain management among those in the
breast cancer population with 2 or more comorbidities
may reflect cancer-related pain frequency or intensity
being exacerbated by concomitant conditions. In addition, previous literature has commented that clusters of
comorbid symptoms can increase the negative impacts
of pain among individuals with cancer (55). However, it
is unclear why women who received BCS have increased
likelihood of receipt of interventional pain services
compared with those receiving mastectomy. Future
research is needed to examine this difference.
As presented in Table 1, Medicaid beneficiaries
with colorectal cancer were significantly more likely
than those with breast cancer to receive interventional
pain management (P < 0.001). Individuals with colorectal cancer are significantly more likely to have advanced
disease at diagnosis compared with individuals with
breast cancer (56-58). This pattern is also observed
among Medicaid beneficiaries; compared with individuals with breast cancer, Medicaid beneficiaries with
colorectal cancer are more likely to be diagnosed with
advanced disease (59) and to receive surgery (60). As
prevalence of pain and pain severity are greater among
individuals diagnosed with advanced cancer (61), this
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may explain the greater use of interventional pain
management among individuals with colorectal cancer. Medicaid beneficiaries with colorectal cancer also
have increased 1-year and 5-year mortality compared
with Medicaid beneficiaries with breast cancer (30,62);
decreased life expectancy may increase the willingness
of patients to accept (and physicians to offer) interventional pain management. The increased likelihood
of advanced stage diagnosis and decreased life expectancy may also explain the lack of significant disparities
associated with receipt of interventional pain management among the colorectal cancer population included
in this study. In contrast, among Medicaid beneficiaries
with breast cancer, the earlier diagnosis and longer life
expectancy may facilitate disparate interventional pain
treatment as described earlier.
Recent guidelines emphasize the need for clinicians to assess pain among individuals diagnosed with
cancer (10). This should include examination of the
impact of pain on distress and functional status and
related physical, psychological, social, and spiritual
factors. In addition, these guidelines recommend that
clinicians determine the need for other health professionals to provide comprehensive pain management
services. Results from the present study, indicating
that reimbursement for physician consultations is not
significantly associated with receipt of interventional
pain management, suggest that pain specialists are
willing to evaluate Medicaid beneficiaries with cancer
for comprehensive pain management, even in states
where reimbursements are lower.
This study had a number of limitations. The data for
this study—national Medicaid claims and enrollment
files—do not include information on stage at diagnosis.
Receipt of interventional pain management services
was determined with CPT codes present in Medicaid
claims. Patient-reported outcomes, such as pain level,
acute/chronic nature of pain, or satisfaction with interventional pain services, are not included in Medicaid
claims. Research using other data sources are needed to
collect more complete information on factors influencing receipt of interventional pain management among
Medicaid beneficiaries with cancer. As with other studies using claims data, not all treatment information is
available; the results therefore indicate association but
not necessarily causation. The data are from 2006-2008;
although these were the most recent data available at
the start of this study, this may limit relevance to current policies. In particular, these data do not capture
the potential impact of the ACA on Medicaid. However,
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Medicaid reimbursements for many medical care services other than primary care visits have experienced little
change over the past decade. In addition, to include
information on reimbursement, only those enrolled in
fee-for-service Medicaid were included. Finally, the dependent variable (receipt of interventional pain management services) captured service use only and did not
provide information on quality of care.

Conclusions
Despite these limitations, this study provided
important information on potential barriers to receiving interventional pain management services among
Medicaid beneficiaries with breast or colorectal cancer.
Our findings indicated substantial disparities in receipt
of these services among women with breast cancer,
based on their age, race/ethnicity, and surgery received.
State-level Medicaid policies were not associated with
receipt of these services. This suggests that interventions are needed at the health care provider and health
care system levels to increase access to appropriate
pain management services among this underserved
population. These provider- and system-level interven-

tions may include culturally sensitive pain assessments
among individuals with cancer from racial/ethnic minorities and other vulnerable populations, as well as
patient-centered information to facilitate collaborative
decision-making regarding cancer pain treatment options. Additional information for oncology providers on
the potential benefits of interventional pain management for appropriate cancer patients and survivors may
also help address disparities in care. In addition, further
research is needed to better understand differences in
receipt of pain management services between individuals with breast and colorectal cancer.

Acknowledgments
Author contributions: Drs. Halpern and Fiero had
full access to all the data in the study and take responsibility for the integrity of the data and the accuracy
of the data analysis. Drs. Halpern and Fiero designed
the study protocol. Dr. Halpern managed the literature
searches and summaries of previous related research
and wrote the first draft of the manuscript. Dr. Fiero
provided revisions for intellectual content and final approval of the manuscript.

References
1.

2.

3.

4.

5.

Bryan M, De La Rosa N, Hill AM, Amadio WJ, Wieder R. Influence of prescription benefits on reported pain in cancer
patients. Pain Med 2008; 9:1148-1157.
Wieder R, DeLaRosa N, Bryan M, Hill
AM, Amadio WJ. Prescription coverage
in indigent patients affects the use of
long-acting opiates in the management
of cancer pain. Pain Med 2014; 15:42-51.
Greco MT, Roberto A, Corli O, Deandrea S, Bandieri E, Cavuto S, Apolone G.
Quality of cancer pain management: An
update of a systematic review of undertreatment of patients with cancer. J Clin
Oncol 2014; 32:4149-4154.
Stuver SO, Isaac T, Weeks JC, Block S,
Berry DL, Davis RB, Weingart SN. Factors associated with pain among ambulatory patients with cancer with advanced disease at a comprehensive cancer center. J Oncol Pract 2012; 8:e17-23.
Hui D, Bruera E. A personalized approach to assessing and managing pain
in patients with cancer. J Clin Oncol

www.painphysicianjournal.com

6.

7.

8.

9.

2014; 32:1640-1646.
Bernabei R, Gambassi G, Lapane K,
Landi F, Gatsonis C, Dunlop R, Lipsitz L,
Steel K, Mor V. Management of pain in
elderly patients with cancer. SAGE Study
Group. Systematic assessment of geriatric drug use via epidemiology. JAMA
1998; 279:1877-1882.
Vallerand AH, Hasenau S, Templin T,
Collins-Bohler D. Disparities between
black and white patients with cancer
pain: The effect of perception of control
over pain. Pain Med 2005; 6:242-250.
Kalauokalani D, Franks P, Oliver JW,
Meyers FJ, Kravitz RL. Can patient coaching reduce racial/ethnic disparities in
cancer pain control? Secondary analysis
of a randomized controlled trial. Pain
Med 2007; 8:17-24.
Meghani SH, Thompson AML, Chittams
J, Bruner DW, Riegel B. Adherence to analgesics for cancer pain: A comparative
study of African Americans and whites
using an electronic monitoring device. J

10.

11.

12.

13.

Pain 2015; 16:825-835.
Paice JA, Portenoy R, Lacchetti C, Campbell T, Cheville A, Citron M, Constine LS,
Cooper A, Glare P, Keefe F, Koyyalagunta L, Levy M, Miaskowski C, Otis-Green
S, Sloan P, Bruera E. Management of
chronic pain in survivors of adult cancers: American Society of Clinical Oncology clinical practice guideline. J Clin
Oncol 2016; 34:3325-3345.
Te Boveldt N, Vernooij-Dassen M, Burger N, Ijsseldijk M, Vissers K, Engels Y.
Pain and its interference with daily activities in medical oncology outpatients.
Pain Physician 2013; 16:379-389.
John DA, Kawachi I, Lathan CS, Ayanian
JZ. Disparities in perceived unmet need
for supportive services among patients
with lung cancer in the Cancer Care
Outcomes Research and Surveillance
Consortium. Cancer 2014; 120:3178-3191.
Anderson KO, Mendoza TR, Valero V,
Richman SP, Russell C, Hurley J, DeLeon C, Washington P, Palos G, Payne

E153

Pain Physician: May/June 2019: 22:E147-E155

R, Cleeland CS. Minority cancer patients
and their providers: Pain management
attitudes and practice. Cancer 2000;
88:1929-1938.
14. McNeill J, Reynolds J, Ney ML. Unequal quality of cancer pain management: Disparity in perceived control and
proposed solutions. Oncol Nurs Forum
2007; 34:1121-1128.
15. Fisch MJ, Lee J-W, Weiss M, Wagner LI,
Chang VT, Cella D, Manola JB, Minasian
LM, McCaskill-Stevens W, Mendoza TR,
Cleeland CS. Prospective, observational
study of pain and analgesic prescribing
in medical oncology outpatients with
breast, colorectal, lung, or prostate cancer. J Clin Oncol 2012; 30:1980-1988.
16. Anderson KO, Green CR, Payne R. Racial
and ethnic disparities in pain: Causes
and consequences of unequal care. J
Pain 2009; 10:1187-1204.
17. Clement JP, Bradley CJ, Lin C. Organizational characteristics and cancer care for
nursing home residents. Health Serv Res
2009; 44:1983-2003.
18. Azhar A, Yennurajalingam S, Ramu A,
Zhang H, Haider A, Williams JL, Dibaj
SS, Liu DD, Bruera E. Timing of referral
and characteristics of uninsured, medicaid, and insured patients referred to
the outpatient supportive care center at
a comprehensive cancer center. J Pain
Symptom Manage 2018; 55:973-978.
19. Bickel KE, McNiff K, Buss MK, Kamal A,
Lupu D, Abernethy AP, Broder MS, Shapiro CL, Acheson AK, Malin J, Evans T,
Krzyzanowska MK. Defining high-quality palliative care in oncology practice: An
American Society of Clinical Oncology/
American Academy of Hospice and Palliative Medicine guidance statement. J
Oncol Pract 2016; 12:e828-838.
20. Kavalieratos D, Corbelli J, Zhang D,
Dionne-Odom JN, Ernecoff NC, Hanmer J, Hoydich ZP, Ikejiani DZ, KleinFedyshin M, Zimmermann C, Morton
SC, Arnold RM, Heller L, Schenker Y.
Association between palliative care and
patient and caregiver outcomes: A systematic review and meta-analysis. JAMA
2016; 316:2104-2114.
21. Koyyalagunta D, Bruera E, Solanki DR,
Nouri KH, Burton AW, Toro MP, Bruel
BM, Manchikanti L. A systematic review
of randomized trials on the effectiveness of opioids for cancer pain. Pain
Physician 2012; 15(3 Suppl):ES39-S58.
22. Vissers KC, Besse K, Wagemans M,
Zuurmond W, Giezeman MJ, Lataster

E154

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

A, Mekhail N, Burton AW, van Kleef M,
Huygen F. 23. Pain in patients with cancer. Pain Pract 2011; 11:453-475.
Sloan PA. The evolving role of interventional pain management in oncology. J
Support Oncol 2004; 2:491-500, 503.
Upadhyay SP, Mallick PN. Intrathecal
drug delivery system (IDDS) for cancer pain management: A review and
updates. Am J Hosp Palliat Care 2012;
29:388-398.
Joshi M, Chambers WA. Pain relief in
palliative care: A focus on interventional
pain management. Expert Rev Neurother
2010; 10:747-756.
Hayek SM, Deer TR, Pope JE, Panchal
SJ, Patel VB. Intrathecal therapy for cancer and non-cancer pain. Pain Physician
2011; 14:219-248.
Deer TR, Smith HS, Burton AW, Pope
JE, Doleys DM, Levy RM, Staats PS, Wallace MS, Webster LR, Rauck RL, Cousins M. Comprehensive consensus based
guidelines on intrathecal drug delivery
systems in the treatment of pain caused
by cancer pain. Pain Physician 2011;
14:E283-312.
Smith H, Youn Y, Guay RC, Laufer A, Pilitsis JG. The role of invasive pain management modalities in the treatment of
chronic pain. Med Clin North Am 2016;
100:103-115.
Manchikanti L, Soin A, Mann DP, Bakshi S, Pampati V, Hirsch JA. Reversal of
growth of utilization of interventional
techniques in managing chronic pain
in Medicare population post Affordable
Care Act. Pain Physician 2017; 20:551-567.
American Cancer Society. Cancer Facts
& Figures 2018. Atlanta, GA: American
Cancer Society; 2018.
van den Beuken-van Everdingen MH,
de Rijke JM, Kessels AG, Schouten HC,
van Kleef M, Patijn J. Prevalence of pain
in patients with cancer: A systematic
review of the past 40 years. Ann Oncol
2007; 18:1437-1449.
Koroukian SM, Cooper GS, Rimm AA.
Ability of Medicaid claims data to identify incident cases of breast cancer in the
Ohio Medicaid population. Health Serv
Res 2003; 38:947-960.
Nattinger AB, Laud PW, Bajorunaite
R, Sparapani RA, Freeman JL. An algorithm for the use of Medicare claims
data to identify women with incident
breast cancer. Health Serv Res 2004;
39:1733-1750.

34.

Warren JL, Feuer E, Potosky AL, Riley GF,
Lynch CF. Use of Medicare hospital and
physician data to assess breast cancer
incidence. Med Care 1999; 37:445-456.
35. Manchikanti L, Pampati V, Falco FJ,
Hirsch JA. An updated assessment of
utilization of interventional pain management techniques in the Medicare
population: 2000-2013. Pain Physician
2015; 18:E115-127.
36. Ku L, MacTaggart P, Pervez F, Rosenbaum S. Improving Medicaid’s Continuity of Coverage and Quality of
Care. Washington, DC: Association
for Community Affiliated Plans; 2009.
www.communityplans.net/Portals/0/
ACAP%20Docs/Improving%20Medicaid%20Final%20070209.pdf. Accessed
April 29, 2019.
37. MACPAC. Report to the Congress on
Medicaid and CHIP, Chapter 2: Promoting Continuity of Medicaid Coverage
among Adults under Age 65, pages 1936, 2014.
38. Sommers BD, Rosenbaum S. Issues
in health reform: How changes in eligibility may move millions back and
forth between Medicaid and insurance
exchanges. Health Aff (Millwood) 2011;
30:228-236.
39. Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use
with ICD-9-CM administrative databases. J Clin Epidemiol 1992; 45:613-619.
40. UCLA Institute for Digital Research and
Education. How Can I Estimate Relative
Risk in Sas using Proc GENMOD for
Common Outcomes in Cohort Studies? https://stats.idre.ucla.edu/sas/faq/
how-can-i-estimate-relative-risk-insas-using-proc-genmod-for-commonoutcomes-in-cohort-studies/. Accessed
April 29, 2019.
41. Fang J. Using SAS Procedures FREQ,
GENMOD, LOGISTIC, and PHREG
to Estimate Adjusted Relative Risks–A
Case Study, SAS Global Forum. https://
support.sas.com/resources/papers/proceedings11/345-2011.pdf, 2011, Paper
345-2011. Accessed April 29, 2019.
42. Bonham VL. Race, ethnicity, and pain
treatment: Striving to understand the
causes and solutions to the disparities in
pain treatment. J Law Med Ethics 2001;
29:52-68.
43. Hostetler MA, Auinger P, Szilagyi PG.
Parenteral analgesic and sedative use
among ED patients in the United States:
Combined results from the National

www.painphysicianjournal.com

Pain Management Among Medicaid Cancer Patients

44.

45.

46.

47.

48.

49.

50.

Hospital Ambulatory Medical Care Survey (NHAMCS) 1992-1997. Am J Emerg
Med 2002; 20:139-143.
Sullivan LW, Eagel BA. Leveling the
playing field: Recognizing and rectifying
disparities in management of pain. Pain
Med 2005; 6:5-10.
Green C, Todd KH, Lebovits A, Francis
M. Disparities in pain: Ethical issues.
Pain Med 2006; 7:530-533.
Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by
race/ethnicity for patients seeking care
in US emergency departments. JAMA
2008; 299:70-78.
Mossey JM. Defining racial and ethnic
disparities in pain management. Clin
Orthop Relat Res 2011; 469:1859-1870.
Minick P, Clark PC, Dalton JA, Horne E,
Greene D, Brown M. Long-bone fracture pain management in the emergency department. J Emerg Nurs 2012;
38:211-217.
Meghani SH, Byun E, Gallagher RM.
Time to take stock: A meta-analysis and
systematic review of analgesic treatment
disparities for pain in the United States.
Pain Med 2012; 13:150-174.
Meghani SH, Polomano RC, Tait RC,
Vallerand AH, Anderson KO, Gallagher
RM. Advancing a national agenda to
eliminate disparities in pain care: Directions for health policy, education,
practice, and research. Pain Med 2012;
13:5-28.

www.painphysicianjournal.com

51.

52.

53.

54.

55.

56.

Cea ME, Reid MC, Inturrisi C, Witkin
LR, Prigerson HG, Bao Y. Pain assessment, management, and control among
patients 65 years or older receiving hospice care in the US. J Pain Symptom
Manage 2016; 52:663-672.
Rust G, Nembhard WN, Nichols M,
Omole F, Minor P, Barosso G, Mayberry
R. Racial and ethnic disparities in the
provision of epidural analgesia to Georgia Medicaid beneficiaries during labor
and delivery. Am J Obstet Gynecol 2004;
191:456-462.
Ringwalt C, Gugelmann H, Garrettson
M, Dasgupta N, Chung AE, Proescholdbell SK, Skinner AC. Differential prescribing of opioid analgesics according
to physician specialty for Medicaid patients with chronic noncancer pain diagnoses. Pain Res Manag 2014; 19:179-185.
Ringwalt C, Roberts AW, Gugelmann
H, Skinner AC. Racial disparities across
provider specialties in opioid prescriptions dispensed to Medicaid beneficiaries with chronic noncancer pain. Pain
Med 2015; 16:633-640.
Fishbain D, Gao JR, Lewis J, Bruns D,
Meyer LJ, Disorbio JM. Examination of
symptom clusters in acute and chronic pain patients. Pain Physician 2014;
17:E349-357.
Virnig BA, Baxter NN, Habermann E,
Feldman RD, Bradley CJ. A matter of
race: Early- versus late-stage cancer diagnosis: African Americans receive their

cancer diagnoses at more advanced
stages of the disease than whites do.
Health Aff (Millwood) 2009; 28:160-168.
57. Halpern MT, Ward EM, Pavluck AL,
Schrag NM, Bian J, Chen AY. Association
of insurance status and ethnicity with
cancer stage at diagnosis for 12 cancer
sites: A retrospective analysis. Lancet
Oncol 2008; 9:222-231.
58. Siegel RL, Miller KD, Jemal A. Cancer
statistics, 2017. CA Cancer J Clin 2017;
67:7-30.
59. Bradley CJ, Given CW, Roberts C.
Late stage cancers in a Medicaid-insured population. Medical Care 2003;
41:722-728.
60. Scoggins JF, Fedorenko CR, Donahue
SMA, Buchwald D, Blough DK, Ramsey
SD. Is distance to provider a barrier to
care for Medicaid patients with breast,
colorectal, or lung cancer? J Rural Health
2012; 28:54-62.
61. van den Beuken-van Everdingen MH,
Hochstenbach LM, Joosten EA, TjanHeijnen VC, Janssen DJ. Update on
prevalence of pain in patients with
cancer: Systematic review and metaanalysis. J Pain Symptom Manage 2016;
51:1070-1090.e1079.
62. Sabik LM, Bradley CJ. Differences in
mortality for surgical cancer patients by
insurance and hospital safety net status.
Med Care Res Rev 2013; 70:84-97.

E155

