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ABSTRACT

BACKGROUND: Substance abuse disorders among chronic noncancer pain
(CNCP) patients add to the clinical challenges and economic burden of car-
ing for such patients. Despite potential risks, some CNCP patients with a
history of alcohol abuse or dependence (AAD) and pain that is refractory to
nonopioid treatment options may still need opioids for pain management.
However, there is a lack of data on adverse outcomes in long-term opioid
users with CNCP and a history of substance abuse or AAD disorders.

O0BJECTIVE: To compare adverse outcomes and all-cause health care costs
among CNCP patients on long-term opioid treatment with and without a
previous diagnosis of AAD.

METHODS: Using MarketScan claims databases (2006-2012), CNCP
patients with =90 days of opioid supply after CNCP diagnosis and continu-
ous enrolliment 12 months before CNCP diagnosis (baseline period) and
12 months after opioid start (post-index period) were identified. AAD was
defined by diagnosis codes at any time before opioid initiation. Outcomes
included opioid overdose, accident, and injury episodes identified by
ICD-9-CM diagnoses codes. T-tests and Mann-Whitney tests compared
continuous measures, and chi-square and Fisher’s exact tests compared
categorical measures between those with and without AAD. Multivariable
analyses for outcomes were conducted, adjusting for baseline differences
between cohorts.

RESULTS: 0f 21,203 CNCP patients with long-term opioid treatment, 750
(3.5%) had an AAD diagnosis before opioid initiation. AAD patients were
significantly younger (48.4 [SD +11.4] years vs. 52.8 [SD + 14.8] years),
less likely to be enrolled in Medicare (17% commercial vs. 4% Medicare),
and more likely to be male (67% vs. 48%; all P<0.001). There were no
differences in type or number of CNCP diagnoses or Charlson Comorbidity
Index (CCI) scores. Patients with AAD had significantly higher rates of
depression and anxiety diagnoses, antidepressant and benzodiazepine use,
and drug abuse/dependence diagnoses in the baseline period. Twelve-
month post-index rates of opioid overdose (1.2% vs. 0.2%), accident (7.3%
vs. 2.8%), and injury (46.1% vs. 36.8%) were greater in the AAD cohort (all
P<0.001). The differences were nonsignificant for accidents in multivari-
able analyses. While mean prescription costs were similar ($3,562 vs.
$3,312; P=0.212), AAD patients had significantly higher mean all-cause
medical costs ($28,429 vs. $22,082; P<0.001) and significantly higher
all-cause total health care costs ($31,991 vs. $25,395; P<0.001). The cost
differences remained significant in multivariable analyses.

CONCLUSIONS: In the first year after long-term opioid initiation, CNCP
patients with a previous AAD diagnosis had 5 times the rate of opioid over-
dose, 2.3 times the rate of accidents, 1.2 times the rate of injury, and higher
all-cause health care costs compared with those not diagnosed with AAD.
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What is already known about this subject

A history of alcohol abuse or dependence (AAD) is considered
a strong predictor of potential opioid abuse or misuse and may
be considered a relative contraindication to the use of opioids in
chronic noncancer pain (CNCP) patients.

Opioids may be a necessary pain relief treatment option among
patients with a history of AAD and who have CNCP that is refrac-
tory to nonopioid treatments.

There are limited published data available to describe the adverse
outcomes of long-term opioid use in patients with CNCP and a
history of AAD.

What this study adds

In this cohort of patients with CNCP and long-term opioid use, the
risks of overdose, accident, or injury were higher among patients
with a history of AAD compared with those without AAD.
During the 1 year following the initiation of long-term opioid
therapy, CNCP patients with a history of AAD had higher health
care costs than those without a history of AAD.

The risks and benefits of treating patients with a history of AAD
with long-term opioid therapy must be carefully considered.

ubstance abuse disorders are common among chronic
noncancer pain (CNCP) patients, adding to the clini-
cal challenges and economic burden of caring for such
patients. The reported prevalence of substance abuse disorders
among CNCP patients ranges from 3% to 48%.' The use of opi-
oids, a common treatment modality for CNCP patients, further
compounds the burden of substance abuse in these patients.
Previous research has found long-term CNCP opioid users
to be significantly more likely to have been diagnosed with
alcoholism and nonopioid drug abuse (e.g., antidepressants,
sedatives) compared with CNCP patients not using opioids.**
A history of alcohol abuse is also considered a strong predictor
of potential for opioid abuse and misuse.” The concomitant use
of alcohol and opioids relative to using either alone increases
the abuse liability effects such as drug liking and the desire
to take the drug again.® Consequently, a history of alcohol
abuse may be considered a relative contraindication to opioid
use in CNCP patients.” However, some CNCP patients with a
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history of alcohol abuse and pain that is refractory to nonopioid
treatment options may still need opioids for pain management
once an appropriate assessment of the risk and benefit of such
therapies is done.

There is a paucity of information in the published literature
on adverse outcomes in long-term opioid users with CNCP
and history of substance abuse disorder. Weisner et al. (2009)
observed that, among CNCP patients on long-term opioid ther-
apy, those with substance abuse disorder received higher doses
and more days supply of opioids compared with those without
substance abuse disorder.® However, clinical outcomes and
nonopioid health care utilization were not assessed. A small
case series in patients with a history of opioid abuse receiving
opioids (any duration) for noncancer pain found an associa-
tion between history of opioid abuse and aberrant behaviors;
again, clinical and utilization outcomes were not assessed.’ The
objective of the current study was to compare rates of adverse
outcomes such as opioid overdose, accident, and injury and
health care costs between CNCP long-term opioid users with
and without diagnosed alcohol abuse or dependence (AAD).

Methods
Study Design
This study was a retrospective cohort analysis of patients with
CNCP and long-term opioid use. CNCP was defined as hav-
ing at least 3 nondiagnostic medical claims 1 to 12 months
apart with International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes of the same pain type
(back, neck, osteoarthritis, fibromyalgia, or neuropathic pain)
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in any diagnosis position (primary or secondary) between
January 1, 2007, and December 31, 2011. Nondiagnostic medi-
cal claims refer to all medical claims except those for services
provided in the laboratory or radiology setting. These data
were used in the identification of chronic pain to increase the
probability that the service was not to rule out a diagnosis but
to treat the disease.

The index date was defined as the date of the first opi-
oid prescription fill (Figure 1). Long-term opioid therapy
was defined as at least 90 days supply of any Schedule II or
III/1V opioid within the first 6 months after the index date.
A 12-month follow-up period, beginning on the index date,
was used to evaluate all study outcomes. A 12-month baseline
period before the first CNCP diagnosis date was used to assess
demographic and clinical characteristics of the study sample.

Data Source

Integrated medical and prescription claims data (January 2006-
December 2012) from the Truven Health MarketScan
Commercial Claims and Encounters Database (commercial)
and Medicare Supplemental and Coordination of Benefits
Database (Medicare supplemental) were used. Both databases
contain inpatient and outpatient medical and prescription
claims with information on diagnoses, procedures, prescrip-
tion fills, dates of service, and person-level enrollment infor-
mation. The commercial database includes over 40 million
enrollees annually, representing employees, their spouses, and
dependents covered by employer-sponsored private health
insurance. Health care for these individuals is provided under
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a variety of fee-for-service, fully capitated, and partially capi-
tated health plans, including preferred and exclusive provider
organizations, point-of-service plans, and health maintenance
organizations. The Medicare supplemental database includes
approximately 4.3 million Medicare-eligible persons annually
enrolled in supplemental insurance plans offered by their for-
mer employers. The Medicare-covered portion of payment is
captured as the coordination of benefits amount. Patients can
be followed longitudinally and as they move from the commer-
cial to the Medicare supplemental database through the use of
a unique blinded identifier.

Study Cohorts and Criteria

Long-term opioid users with CNCP were classified into
2 cohorts: those with and those without a diagnosis of AAD.
AAD was defined as the presence of at least 1 medical claim
with a primary or secondary ICD-9-CM diagnosis code of
303.x or 305.0x at any time during the baseline period before
the index date.

Patients were required to be aged 18 years or older on the
first CNCP diagnosis date; to have no pain diagnosis and no
prescription claim for an opioid in the 12 months before the
first pain diagnosis date; to have no diagnosis of a malignancy
any time in the 12 months preceding or any time following
the first pain diagnosis date; and to be continuously enrolled
in medical and pharmacy benefit plans during the 12 months
before the first pain diagnosis date and the 12 months follow-
ing the index date. Patients without a prescription claim for
any Schedule II or ITI/IV opioids or <90 days supply of opioids
(short-term users) were excluded.

Outcomes

Study outcomes included adverse outcomes and all-cause
health care costs. Adverse outcomes included opioid over-
dose, accident, and injury that were readily identified using
ICD-9-CM diagnosis codes. All-cause health care costs (stan-
dardized to 2012 U.S. dollars) were also evaluated and
computed using payments received by providers of care for
medical and prescription claims, regardless of diagnosis code,
including payments from insurers and patients (i.e., copay-
ments, coinsurance, and deductibles). All-cause medical costs
(inpatient and outpatient), prescription costs, and total costs
(medical and prescription) were calculated in the 12 months
post-index.

Statistical Analysis

Descriptive statistics (means and proportions) were used to
characterize the study sample during the baseline period.
Patient characteristics assessed at baseline included age, gen-
der, region, Charlson Comorbidity Index (CCI) score,'’ urban
or rural residence, health plan type, primary payer, index year,
type of CNCP diagnoses, number of CNCP diagnoses, baseline
comorbid conditions, and baseline use of pain-related prescrip-
tion medications.

All binary and categorical outcomes were presented as
proportions, and chi-square or Fischer’s exact tests were used
as appropriate to assess differences between long-term opioid
users with and without AAD. Means, standard deviations, and
medians (as appropriate) were presented for continuous out-
comes, and t-tests or Mann-Whitney tests were used to assess
unadjusted differences between long-term opioid users with
and without AAD. Multivariable logistic models were used to
assess differences in odds of adverse events between opioid
users with and without AAD.

Multivariable analyses using generalized linear models
with log-link function and gamma distribution were used to
assess differences in total health care costs and cost compo-
nents (medical and prescription) between opioid users with
and without AAD. All models controlled for demographic and
clinical characteristics assessed at baseline. Adjusted average
costs with 95% confidence intervals for total, medical, and
prescription utilization are presented. All models controlled for
difference in baseline characteristics except for baseline rate of
nonopioid drug abuse due to multicollinearity with AAD.

0 Results

A total of 21,203 patients were included in the final sample,
of which 3.5% had an AAD diagnosis (Appendix, available
in online article). The annual baseline rate of diagnosed AAD
among long-term opioid users with CNCP declined from 4.0%
in 2007 to 2.5% in 2011 (Figure 2). At baseline, long-term
opioid users with AAD were on average approximately 4 years
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Patient Characteristics During the
12-Month Baseline Period

With AAD Without AAD
Characteristic n=750 n=20,453 P Value?
Age, years, mean (SD) 484 114 52.8 (14.8) <0.001
Male, n (%) 499 ©7) 9,841 (48) <0.001
Residence type, n (%)
Urban 597 (80) | 15,853 (78)
Rural 138 (18) 4,341 (@A) 0.046
Unknown 15 ) 259 @))
Geographic region, n (%)
Northeast 103 (14) 2,295 (11)
North Central 238 (32) 6,112 (30)
South 240 32) 8,454 (41) <0.001
West 154 (@2} 3,330 (16)
Unknown 15 @) 262 @))
Payer, n (%)
Commercial 717 ©6) | 17,021 (83) <0.001
Medicare 33 C) 3432 (17) '
Type of chronic pain diagnosis, n (%)
Low back 644 D | 17,584 (90) 0.554
Neck 350 (49) | 10,013 5D 0.304
Osteoarthritis 325 (48) 9,022 (46) 0.828
Fibromyalgia 147 QD 4436 23) 0.210
Neuropathic pain 237 (33) | 5,988 3D 0.122
Number of chronic pain diagnoses, n (%)

1 511 (68) | 13,844 (68)

2 200 Q7 5,441 Q7 0.838
>3 39 (5) 1,168 (6)
Comorbidities, n (%)

Depression 201 Q7 2,668 13) <0.001
Anxiety 117 (16) 1,852 © <0.001
Sleep disturbances 77 (10) | 1,926 ©) 0.434
Hypertension 301 (40) | 8,149 (40) 0.873
Other cardiovascular 116 1s5) | 2,877 14) 0.279
disease

Ischemic heart disease 37 5) 1,894 © <0.001
Diabetes 85 (11) 3,336 (16) <0.001
Drug abuse and/or 66 © 354 ) | <0.001
dependence

CCI, mean (SD) 0.70 (1.3) 0.70 (1.1 0.060
Concomitant medications, n (%)

NSAIDs/acetaminophen 285 (38) 8,681 (42) 0.016
Muscle relaxants 243 32) 6,948 34 0.372
Corticosteroids 147 20) 4,672 23) 0.037
Antidepressants 292 39) 6,156 30) <0.001
Anticonvulsants 151 (20) 3,893 (19) 0.452
Benzodiazepines 197 26) 3,947 (19) <0.001
12-month baseline all-cause costs ($), mean (SD)

Total cost 7,077 (22,186) 9,361 (21,308) 0.0056
Medical cost 5,299 (21,648) 7,611 (20,552) 0.0040
Prescription cost 1,778 (3461) 1,749 (4,172) 0.8249

Note: Bold font indicates P<0.05 and statistical significance.

aT-test for continuous variables and chi-square test for categorical variables.
bTypes of chronic pain are nonmutually exclusive categories; first recorded chronic
pain diagnoses are mutually exclusive categories.

AAD-=alcohol abuse or dependence; CCI=Charlson Comorbidity Index;
NSAID=nonsteroidal anti-inflammatory drug; SD=standard deviation.

Opioid-Related Adverse Outcomes Among
Opioid Users With or Without AAD

o Adjusted OR
(95% Cl)=1.32
60 | MWith AAD M Without AAD | (1;5220-.16?5)’
50 40
(]
(<]
£40
c
g Adjusted OR
5 (95% Cl)=1.36
o (0.83-2.25),
P=0.227
10 7
1 02

Opioid overdose Accident Injury

Note: All unadjusted prevalence rate comparisons P<0.001 (chi-square test).
Adjusted OR could not be obtained for opioid overdose because of very low
prevalence rates.

AAD =alcohol abuse or dependence; CI= confidence interval; OR=odds ratio.

younger (48.4 years vs. 52.8 years; P<0.001) and more likely to
be male (67% vs. 48%; P<0.001) than patients without an AAD
diagnosis (Table 1). Regardless of AAD status, the majority of
patients were diagnosed with low back pain. Neck pain and
osteoarthritis were each diagnosed in approximately half of the
CNCP population. Two thirds of patients in both cohorts had
claims diagnoses for only 1 type of CNCP.

While the average total comorbidity burden represented by
the CCI score was similar between the study cohorts (0.70 for
each; P=0.060), a significantly greater proportion of opioid
users with AAD were diagnosed with the specific comorbidi-
ties of depression and anxiety before their CNCP diagnoses
compared with those without AAD (Table 1; P<0.001 for
each). Correspondingly, the use of antidepressants and ben-
zodiazepines was also significantly higher among the AAD
cohort (P<0.001 for both). A significantly greater proportion of
patients with AAD were also diagnosed with drug abuse and/or
dependence (P<0.001) during the baseline period. Ischemic
heart disease and diabetes were less frequently diagnosed
among long-term opioid users with AAD compared with those
users without AAD (P<0.001 for both).

During the 12-month baseline period, all-cause total costs
were $2.284 lower for the AAD cohort versus the cohort
without AAD (Table 1; P<0.05). This was driven by all-cause
medical costs, which were $2,312 lower for the AAD cohort
versus the cohort without AAD (P<0.05 for both). However,
pharmacy costs were similar between the cohorts during the
baseline period (P=0.825).
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All-Cause Health Care Costs During
12-Month Follow-Up Period
(2012 U.S. Dollars)

With AAD Without AAD
Unadjusted
Costs ($) Mean (SD) Mean (SD) P Value
Total 31,991 25,395 <0.001
(39,341) (36,414)
Medical 28,429 22,082 <0.001
(38,398) (35,569)
Inpatient 14,995 10,261 <0.001
(30,596) (27,649)
Outpatient 13,434 11,821 0.011
(16,412) 17,171)
Prescription 3,562 3,312 0.212
(4,935) (5,387)
Adjusted Difference
Costs? ($) Predicted Mean | Predicted Mean (95% CI)
Total 31,227 25491 5,737
(1,897-10,116)
Medical 29,116 22,126 6,990
(2,974-11,648)
Inpatient 15,496 10,253 5,243
(2,182-9,058)
Outpatient 13,990 11,816 2,174
(561-3,998)
Prescription 3,731 3,347 384
(120-668)

Note: Bold font indicates P<0.05 and statistical significance.

aEach cost component is estimated from separate regression models and represents
a predicted rather than an observed value. Therefore, prescription and medical cost
components may not add up to the total. Similarly, inpatient and outpatient may
not add up to the total medical cost.

AAD=alcohol abuse or dependence; CI=confidence interval; SD=standard deviation.

Outcomes

In this study, an AAD diagnosis in long-term CNCP opioid
users was associated with higher rates of all assessed adverse
outcomes, including opioid overdose, accident, and injury
(Figure 3). Although opioid overdose and accidents were
uncommon, the study cohort with diagnosed AAD had 5
times the proportion of patients with opioid overdose than the
cohort without AAD (1% vs. 0.2%, respectively; P<0.001) and
2.3 times the proportion of patients with accidents (7% vs.
3%, respectively; P<0.001). Injuries were also more common,
with 1.2 times the proportion of patients with AAD experienc-
ing injuries requiring interaction with the health care system
compared with those without diagnosed AAD (46% vs. 37%,
respectively; P<0.001). After adjusting for baseline covariates,
the AAD cohort had a 32% significantly higher odds of injuries
compared with those without AAD (odds ratio [OR]=1.32;
P=0.035; Figure 3). The difference in accidents, however,
became nonsignificant after adjusting for covariates (OR=1.36;
P=0.227). No multivariable analyses were conducted for opioid
overdose due to a small sample size.

In the 12-month follow-up period, total all-cause health
care costs (Table 2) were 26% higher for those with AAD than
for those without AAD (mean $31,991 vs. $25,395, respec-
tively; P<0.001). This was driven by 46% higher inpatient costs
(mean $14,995 with AAD vs. $10,261 without AAD; P<0.001).
Inpatient costs were 47% of total health care costs among
patients with AAD compared with 40% among those without
AAD. Outpatient medical costs were $1,613 higher among
patients with AAD versus patients without (mean $13,343 vs.
$11,821, respectively; P=0.011), while prescription costs were
similar (P=0.212). Similar results were noted after adjusting
for differences in baseline covariates for all-cause health care
costs and inpatient and outpatient medical costs. However, the
difference in prescription costs was also statistically significant.

Discussion
In this analysis, 3.5% of long-term opioid users had a diagnosis
of AAD before opioid initiation. This is half of the estimated
prevalence of AAD in the general population (7% in 2013)
and significantly lower than earlier estimates in chronic pain
patients who are on long-term opioid therapy (31%-46%).1-!?
The lower estimate of AAD prevalence in this study is likely
because of the definition used and the nature of the available
data. This study used =1 medical claim with a diagnosis of
AAD compared with the use of patient reports and/or elec-
tronic medical records in other studies. Claims-based studies
may underestimate rates of AAD for several reasons, including
poor recognition of AAD in medical practice and disincentives
for patients to disclose these disorders and for physicians to
render these diagnoses (including concerns over reimburse-
ment for related medical care, malpractice, or regulatory scru-
tiny). It is also possible that patients with AAD are more likely
to be uninsured.

With respect to the adverse outcomes, this study revealed
higher rates of opioid overdose, accident, and injury in long-
term opioid chronic pain patients with a history of AAD.
Although rates of overdose were low, 1% of AAD patients
experienced such an adverse outcome compared with only
0.2% of patients without AAD. However, these results must be
interpreted with caution because of the relatively small sample
size. Nevertheless, future studies are needed to further exam-
ine the relationship of opioid overdose and AAD. AAD patients
were also more likely to experience accidents or injuries requir-
ing medical attention. These data suggest an increased risk of
adverse outcomes among patients with AAD receiving long-
term opioid therapy.

Previous studies also suggest that a history of AAD is
associated with increased rates of opioid abuse behaviors
such as “doctor shopping,” diversion, and prescription forg-
ery.>'*1* This study could not assess these aberrant behaviors
specifically, since this information was not available in the
claims database. However, given the increased rate of adverse

722 Journal of Managed Care & Specialty Pharmacy /MCP July 2017 Vol. 23, No. 7 www.jmcp.org



Burden of Alcohol Abuse or Dependence Among Long-Term Opioid Users with Chronic Noncancer Pain

outcomes such as injuries, accidents, and opioid overdoses,
there is some indication of increased potential of abuse among
CNCP opioid users with a history of AAD. In addition, the rate
of opioid prescribing in general has increased substantially
over the last 3 decades and even more so among patients with
a history of substance abuse disorder.””** Although we saw a
decrease in the rate of AAD over the 5 years of the study, this
may not be a significant decrease, and CNCP patients with a
history of AAD will likely continue to contribute significantly
to the economic burden.

Overall, alcohol abuse contributes $223.5 billion in eco-
nomic burden annually in the United States (2006 U.S. dol-
lars).?° Thus, these patients have the potential to use consider-
able health care resources, as demonstrated in this study. In
the 12 months before CNCP diagnosis, the cohort of patients
without AAD had greater total ($2,284) and medical costs
($2,312) relative to those with AAD. However, following CNCP
diagnosis and opioid initiation, costs were significantly higher
by 21% in the AAD cohort than the non-AAD cohort in the
12 months following opioid initiation.

CNCP patients with a history of alcohol abuse and pain
refractory to nonopioid treatment options may need adequate
pain-related treatment options, and opioids may be a neces-
sary treatment option. This study found that patients with
AAD, when prescribed long-term opioids, have higher risks
for adverse events such as injuries than those patients with-
out AAD. The risk-benefit ratio of opioid therapy should be
carefully considered in patients with AAD, and if used, these
patients should be monitored closely. If the risks outweigh the
benefits at any point during therapy, opioid therapy should be
discontinued. There are several ways payers can manage opioid
abuse risk, including encouraging the use of risk management
strategies among health care providers.?! As hypothesized, but
not previously described, the risks of using opioids in CNCP
patients with a history of alcohol abuse, if not managed appro-
priately, may translate into increased costs.

Limitations

These results need to be evaluated in light of the study limita-
tions. Claims data are not collected for research purposes per
se, so the conclusions drawn from such data are limited by the
accuracy and completeness of the claims submitted. Diagnoses
of AAD may be underreported (i.e., not coded on medical
claims), likely leading to misclassification of study cohorts.
However, misclassification will only result in dilution of the
observed effects, so the differences between cohorts may be
underestimated. Survival bias likely underestimated the rates
of adverse outcomes, especially opioid overdose. Patients who
died as a result of an adverse outcome or for other reasons were
excluded, since all patients were required to have 12 months
of continuous enrollment following opioid initiation. Finally,

www.jmecp.org Vol. 23, No. 7 July 2017

there are inherent limitations in using prescription claims to
measure opioid use, since filling a prescription may not be
indicative of actual usage.

Conclusions

Following the first year after opioid initiation, CNCP patients
with long-term opioid use and diagnosed with AAD had
5 times the proportion of opioid overdose, 2.3 times the pro-
portion of accidents, and 1.2 times the proportion of injuries
compared with CNCP patients with long-term opioid use and
no diagnosed AAD. Long-term CNCP patients with AAD also
had higher total health care costs than those without AAD.
Further research is necessary to determine if there is a dose-
dependent relationship between alcohol use and opioid intake
with adverse outcomes. Future research may also investigate
the prevalence of simultaneous use of alcohol with opioids
and if the observed differences in adverse outcomes between
patients with and without AAD dependence are influenced
solely by the use of alcohol or represent a synergistic effect
between alcohol and opioid use. The results of this study indi-
cate that the risks of treating patients with long-term opioids
must be carefully considered, especially in patients with a
history of AAD, which is associated with increased risks of
overdoses, accidents, and other injuries.
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Burden of Alcohol Abuse or Dependence Among Long-Term Opioid Users with Chronic Noncancer Pain

Study Attrition

=3 nondiagnostic pain claims of the same type during enrollment period

No chronic pain diagnosis in the 12 months before first pain diagnosis date

No diagnosis of malignancy any time in the 12 months before
or any time after the first pain diagnosis date

Aged 18 years at first pain diagnosis date

No evidence of opioid treatment in the 12 months before the
first pain diagnosis date

Continuous enroliment in medical and pharmacy coverage 12 months
before the first pain diagnosis date

Continuous enroliment in medical and pharmacy coverage 12 months
after the index date

Have opioid use after first diagnosis date

Final sample size: long-term opioid users

N=7,760,281 (100.0%)

n=6,939,279 (89.4%)

n=6,163,401 (79.4%)

n=>5,816,132 (74.9%)

n=4,802,240 (61.9%)

n=1,828,747 (23.6%)

n=1,279,590 (16.5%)

n=479,079 (6.2%)
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