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Abstract

Objective: Diabetes disproportionately affects low-income individuals, many of whom are
covered by Medicaid. Comorbidities and complications of diabetes can lead to chronic pain;
however, little is known about opioid use patterns among Medicaid enrollees with diabetes. This
study examined opioid dispensing among Medicaid enrollees by diabetes status.

Methods: Medicaid claims data from 2014 were used to examine opioid dispensing by

diabetes status among 622,992 adult enrollees aged 19-64 years. A logistic model adjusting for
demographics and comorbidities was used to examine the association between diabetes and opioid
dispensing among enrollees. Analyses were completed in 2019.

Results: Overall, 61.6% of enrollees with diabetes filled at least one opioid prescription
compared to 31.8% of enrollees without diabetes. A higher proportion of enrollees with diabetes
had long-term opioid prescriptions (>90 days’ supply) (with diabetes: 51.0% vs. without:

32.1%, p<.001). Characteristics of individual prescriptions, including daily morphine milligram
equivalents (45.9 vs. 49.4), formulation (percent short-acting: 91.5% vs. 90.7%), and type of
opioids (i.e. percent hydrocodone: 46.7 vs. 45.3), were similar for those with and without diabetes.
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After adjustment, enrollees with diabetes were 1.43 times more likely to receive an opioid
prescription compared to those without (95% CI, 1.40-1.46).

Conclusions: Medicaid enrollees with diabetes were prescribed opioids more frequently and
were more likely to have longer opioid supply than enrollees without diabetes. For practitioners
who care for patients with diabetes, aligning pain management approaches with evidence-based
resources, like the CDC Guideline for Prescribing Opioids for Chronic Pain, can encourage safer
opioid prescribing practices.
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Introduction

Methods

Of the 47,600 opioid-related drug overdose deaths in the United States in 2017, about 36%
involved a prescription opioidl. Opioid use is associated with increased risk of opioid use
disorder (OUD) and opioid-related overdose deaths'~3. Medicaid plays an important role, as
the program covered 40% of individuals with OUD in 2017, and spent an estimated $9.4
billion on OUD treatment in 2013°. Diabetes disproportionately affects individuals with low
incomes, and many are insured by Medicaid®. A recent review reported that the prevalence
of diabetes ranged from 8% to 13% among Medicaid enrollees’. Approximately 40% of
individuals with type 2 diabetes report chronic pain due to peripheral neuropathy, peripheral
vascular disease, arthritis, and other comorbidities8. No study has evaluated if individuals
with diabetes receive opioids to manage pain at higher levels than individuals without
diabetes. To address that question, and improve our understanding of opioid dispensing
among this population prior to the release of Centers for Disease Control and Prevention’s
2016 Guideline for Prescribing Opioids for Chronic Pain (CDC Guideline)?, this study
examines opioid dispensing patterns to Medicaid enrollees by diabetes status.

Data and study population

Measures

We analyzed 2014 Medicaid claims data/MAX data files1%11, the most current data at the
time of the study. The data contains enroliment information, demographic and health care
utilization information (i.e. inpatient, outpatient and pharmacy claims)°. We limited our
study population to those enrolled for the entire 2014 calendar year with a fee-for-service
plan to ensure we observed all health care utilization and pharmacy prescriptions among the
analytic sample. Our final study population included 622,992 adult Medicaid enrollees aged
19-64 years. We excluded enrollees also eligible for Medicare (dual eligible) and people in
long-term care facilities.

Enrollees were identified as having diabetes if they had 1 = inpatient or two separate
outpatient visits 30 > days apart, with the ICD-9-CM diagnosis codes of diabetes (250 x,
357.2 %, 362.0 x, 366.41)12.
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Guided by past research?13, comorbidities included acute pain-related conditions (e.g.
trauma-related injury), chronic pain conditions (e.g. back pain), dental pain-related
conditions (e.g. diseases of oral cavity), and comorbidities associated with diabetes (e.g.
peripheral neuropathy, peripheral artery disease). All comorbidities were dichotomous (1 =
having acute pain conditions; 0 = no acute pain conditions) and identified by ICD-9-CM
codes described in prior studies (Appendix Table S1).

Enrollees were classified as having an opioid prescription if they had at least one pharmacy
claim for an opioid prescription using published National Drug Codes from the CDC14,
Classification of opioids (long-acting/short-acting) was determined, and daily morphine
milligram equivalents (MMESs) were calculated using published information from the
CDC!. Enrollees with <90 days of prescribed opioids (sum of all prescriptions’ days’
supply) in the 12-month period were defined as having short-term opioid use, while
enrollees with >90 days’ supply were classified as having long-term opioid usel®.

Statistical analysis

Results

This is a cross-sectional study. For descriptive analyses, the proportions of demographic,
comorbidity, and opioid prescription characteristics of enrollees were compared by diabetes
status using Chi-Square tests. Number of prescriptions, days’ supply, and MMEs were
compared by diabetes status using #tests. Given the binary nature of our dependent variable
(having an opioid prescription or not), a multivariable logistic regression model, adjusting
for demographics and comorbidities, was used to determine the association between diabetes
and having an opioid prescription. All analyses were performed using SAS Enterprise 7.0 in
2019.

Of the 622,992 Medicaid enrollees included in our study, 9.0% had diagnosed diabetes.
Enrollees with diabetes were older and had a higher frequency of: (1) eligibility based on
disability (79.4% vs. 42.7%, p < .001), (2) at least one opioid prescription (61.6% vs. 31.8%,
p<.001), and (3) each of the comorbidities examined (Table 1).

Among enrollees with at least one opioid prescription filled, those with diabetes received
more opioid prescriptions (8.6 vs. 6.2 mean prescriptions, p < .001), had a higher days’
supply of opioids (177.8 vs 115.4 mean days, o < .001), and had a higher frequency of
long-term opioid use (51.0% vs. 32.1%, p < .001) compared to enrollees without diabetes
(Table 2). Prescription characteristics including mean daily morphine milligram equivalents
(45.9 vs. 49.4, p<.001), formulations (percent short-acting: 91.5% vs. 90.7%, p < .001),
and type of opioids (i.e. percent hydrocodone: 46.7% vs. 45.3%, p < .001), were similar for
people with and without diabetes, though differences were statistically significant (Table 3).

Adjusted analysis indicated that older adults, women, whites, those with each of the
comorbidities examined, and those eligible for Medicaid due to disability were more likely
to receive opioid prescriptions (Table 4). Enrollees with diabetes were 1.43 times more
likely to receive an opioid prescription compared to enrollees without diabetes (AOR 1.43,
95% CI = 1.40-1.46, p< .001).
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Discussion

Limitations

Given the elevated prevalence of diabetes among Medicaid enrollees and the large share of
OUD treatment covered by Medicaid*8.7, it is important to better understand the association
between diabetes-associated pain treatment and opioid prescribing practices among this
population. This analysis found that Medicaid enrollees with diabetes were more likely to
receive an opioid prescription and had an increased days’ supply compared to Medicaid
enrollees without diabetes. However, prescription characteristics for enrollees with diabetes
were not markedly different than those without diabetes. Our findings provide an important
baseline on opioid dispensing prior to release of the CDC Guideline. The CDC Guideline®
encourages primary care providers to carefully weigh the risks and benefits of the use,
duration, and dosage of opioids prescribed for patients presenting with chronic pain and
recommends non-pharmacologic and non-opioid pharmacologic therapies as the preferred
therapies for chronic pain?®.

With the large sample size, the difference in the magnitude not just statistical significant (or
p-value) should be considered when interpreting the findings. For example, characteristics
of individual prescriptions (mean daily morphine milligram equivalents, formulations, and
type of opioids) for enrollees with diabetes were similar to those without diabetes (although
statistically significant), which may be explained, in part, by general prescribing practices
likely based on severity and cause of pain but less focused on a specific diagnosis. Our
findings were consistent with past research examining opioid dispensing with the top

two most common opioid types being hydrocodone and oxycodonel®, and similar average
daily MME per prescription as reported elsewherel’. However, more research is needed

to determine the extent to which these opioid prescribing patterns are appropriate for this
patient population.

Diabetes is associated with painful medical conditions, including peripheral vascular
disease, osteoarthritis, and peripheral neuropathy8. Therefore, those with diabetes receiving
more opioid prescriptions than those without diabetes was not surprising. However, even
after controlling for comorbidities and other demographic characteristics, enrollees with
diabetes were 1.43 times more likely to receive an opioid than enrollees without diabetes.
This could be due, in part, to more interactions with the healthcare system among enrollees
with diabetes for diabetes management®, and increased opportunities for pain concerns

to be reported and opioids to be prescribed. Similar to previous studies, we found that
women, whites19-22 and individuals with comorbidities such as dental, chronic and acute
pain related conditions were more likely to receive an opioid prescription1®23,

First, older data were used for this study; therefore, our findings may not be generalizable
to the current opioid dispensing patterns. Administrative/claims data used in this analysis
must be adjudicated and/or go through other claims-related processes prior to becoming an
analytical dataset. Therefore, there is a lag time of a few years on the availability of data
(especially for Medicaid data) for researchers. At the time of the study, we used the latest
available data for the analysis from CMS Chronic Conditions Data Warehouse. Currently,
little information is available on opioid dispensing among adult Medicaid enrollees by
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diabetes status. Though we acknowledge there have been changes in opioid prescribing
practices in the past several years, particularly after the release of the 2016 CDC Guideline
for Prescribing Opioids for Chronic Pain, our findings serve as an important baseline

for understanding opioid prescribing patterns among this at-risk population. Additionally,
researchers in the future can use our findings to understand the impact of the CDC Guideline
among this population and the progress in the efforts to address the opioid overdose crisis.
Second, only enrollees with fee-for-service plans were included in our analysis (~25% of
total Medicaid population in 2013)24; therefore, the results may not be generalizable to those
with different insurance. Third, prescription claims reflect opioids filled by the enrollee and
do not necessarily reflect opioid use. Finally, the identification of comorbidities (i.e. chronic
pain) relied on the specific ICD-9-CM codes from the literature, and use of other algorithms
may result in different estimates.

Conclusions

To our knowledge, this is the first study to describe characteristics of Medicaid enrollees
with diabetes receiving an opioid prescription. Medicaid enrollees with diabetes were

more likely to receive opioids than enrollees without diabetes. The results improve the
understanding of opioid prescribing patterns among Medicaid enrollees by diabetes status.
Such information is important for practitioners who care for patients with diabetes and could
inform their discussions with patients around the known risks and realistic benefits of opioid
therapy and non-opioid pain treatment options. Future work could examine the impact of the
CDC Guideline on opioid prescribing among this population.
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Table 4.

Multivariable logistic model to predict diabetes association with opioid prescriptions among Medicaid adult

1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

enrollees, 2014.

Characteristics AOR (95% CI) p-value
Diabetes
Yes 1.43 (1.40-1.46)  <.001
No ref
Age (years)
19-29 0.65 (0.64-0.66)  <.001
30-39 0.85 (0.83-0.86) <.001
40-49 0.95 (0.93-0.97) <.001
50-64 ref
Sex
Female 1.49 (147-151)  <.001
Male ref
Race/ethnicity
White ref
Black 0.88 (0.87-0.90)  <.001
Hispanic 0.55 (0.54-0.57)  <.001
Other 0.53 (0.51-0.54)  <.001
Disability-based Eligibility
Yes 1.22 (1.20-1.24)  <.001
No ref
Comorbidities
Acute injury 2.57(2.53-2.61) <.001
Chronic pain 5.37 (5.30-5.45)  <.001
Dental Pain 3.25(3.16-3.33)  <.001
Peripheral artery disease ~ 1.52 (1.45-1.59)  <.001
Peripheral neuropathy 154 (1.49-1.58)  <.001
Census region
West ref
South 2.22(2.17-2.27)  <.001
Midwest 1.76 (1.73-1.80)  <.001
Northeast 0.53 (0.51-0.55) <.001

1duosnuep Joyiny

Analysis was also performed separately for those with and without diabetes; results are presented in Appendix Tables S2 and S3. All comorbidities
were dichotomous, and they were not mutually exclusive, therefore, the reference group was those without the specific condition (e.g. 1 = having

acute pain conditions; 0 = no acute pain conditions, is the reference group). The definition of race/ethnicity is based on the CMS codebook1.
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