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H I G H L I G H T S

• Examined trends in high-risk opioid use in patients with alcohol use problems.
• High-dose opioid usage peaked in 2010 during the study period (2005–2018).
• The trend of opioid use >90 days for chronic pain increased from 2005 to 2018; opioid use >7 days for acute pain plateaued after 2010.
• Most commonly used opioid was oxycodone for all predefined high-risk use indicators.
• Patients with chronic and acute pain had the highest rates of high-risk opioid use.
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A B S T R A C T

Background: Patients with alcohol use disorder (AUD) and high-risk opioid use are at risk of serious complica
tions. The purpose of this study was to estimate the prevalence of and factors associated with high-risk opioid use 
in patients with an alcohol use problem from 2005 to 2018.
Methods: This repeated cross-sectional study analyzed data from first admissions for alcohol treatment 
(2005–2018) to the NYS Office of Addiction Services and Supports merged with Medicaid Claims Data. High-risk 
opioid use was defined as opioid dose ≥50 morphine mg equivalents (MME) per day; opioid prescriptions 
overlapping ≥7 days; opioids for chronic pain >90 days or opioids for acute pain >7 days.
Results: Patients receiving ≥50 MME increased from 690 to 3226 from 2005 to 2010; then decreased to 2330 in 
2018. From 2005–2011, patients with opioid prescriptions overlapping ≥7 days increased from 226 to 1594 then 
decreased to 892 in 2018. From 2005–2010, opioid use >7 days for acute pain increased from 133 to 970 and 
plateaued after 2010. From 2005–2018, patients who received opioids >90 days for chronic pain trended from 
186 to 1655. White patients, females, age 36–55, patients with chronic and acute pain diagnoses had the highest 
rates of high-risk use.
Conclusions: The prevalence of high-risk opioid use in patients with alcohol use problems increased from 2005 to 
2011, and generally decreased after 2010. However, prevalence of opioids >90 days for chronic pain trended up 
from 2005 to 2018. High-risk opioid use among patients with AUD emphasizes the need to develop interven
tional strategies to improve patient care.

1. Introduction

Although recently, concerns about opioid-related overdoses has 
focused on fentanyl, deaths from prescription opioids have remained 

high for more than 10 years. From 1999 to 2017, there was more than a 
4-fold increase in overdose deaths, increasing from 1.2 to 5.2 per 
100,000, and culminating in 17,029 U.S. deaths (Centers for Disease 
Control and Prevention, 2019). These deaths often arise in the context of 
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high-risk opioid prescriptions. High-risk prescriptions have been defined 
as a daily dose of ≥50 morphine milligram equivalents (MME), and/or 
concurrent opioid and benzodiazepine use (McCormick et al., 2021). 
Similarly, having ≥2 of the following practices in each year was 
considered potentially problematic prescription behavior, including 
opioid dose ≥120 MME for ≥90 days, opioid prescriptions overlapped 
for ≥7 days, co-use of opioid and benzodiazepines, and opioid pre
scriptions from ≥3 prescribers among individuals with private insurance 
and Medicaid from 2005 to 2015 (Ali et al., 2019). Bohnert et al. (2016)
reported that among VA patients receiving opioids for chronic pain from 
2004 to 2009, about half of the overdose cases were prescribed more 
than 60 MME/day. Among deaths from opioid overdose, the average 
dose prescribed was 98 MME/day, while overdose survivors were pre
scribed a mean of 48 MME/day. Similarly, patients who received initial 
treatment with long-acting opioids, ≥50 MME per day, and >7-day 
supply had a higher probability of high-risk use in the six quarters 
following the first prescription (Zhang et al., 2018).

The potential for high risk prescribing to result in an adverse 
outcome is particularly elevated among heavy drinkers, those with 
alcohol problems and those with an alcohol use disorder (AUD). Patients 
with AUD are at significantly higher risk of having pain disorders than 
individuals without AUD and are more likely to use opioids for pain and 
require larger dose of opioid and extensive duration of therapy (Hung 
et al., 2021). Past alcohol dependence and higher level of alcohol con
sumption correlate with increased pain severity and development of 
chronic pain after severe injury (Castillo et al., 2006; Holmes et al., 
2010), possibly because of neural adaptation resulting from chronic 
alcohol use that sensitizes the person to pain (Egli et al., 2012). Patients 
with pain conditions commonly turn to alcohol to cope with pain (Riley 
and King, 2009). Consequently, patients with an AUD may be more 
likely to use alcohol and opioid concurrently and excessively, with 
co-use leading to greater risk of overdose death than either alone 
(Witkiewitz and Vowles, 2018). Indeed, among patients receiving 
long-term opioid therapy for chronic non-cancer pain, patients with 
AUD experienced increased rates of opioid overdose, accident, and 
injury compared with patients without AUD (Landsman-Blumberg et al., 
2017).

Previous studies have examined the prevalence of high-risk opioid 
use among the general population and opioid use for chronic and acute 
pain (McCormick et al., 2021; Mikosz et al., 2020; Zhang et al., 2018). 
However, there is a gap in research on high-risk opioid use among pa
tients with AUD. Landsman-Blumberg et al. (2017) investigated adverse 
outcomes and healthcare costs associated with long-term opioid use for 
chronic pain in patients with and without AUD, but their study included 
only 750 patients with AUD (3.5 % of the sample). Our prior research 
used a similar dataset to assess the impact of New York State’s (NYS) 
Internet System for Tracking Over-Prescribing (I-STOP) on the pre
scription rates of opioids and benzodiazepines, along with their 
co-prescription trends (Jacobs et al., 2022). However, Jacobs et al. 
(2022) did not specifically address high-risk opioid prescribing prac
tices. Our current research extends this work by examining the preva
lence and trends of high-risk opioid prescribing for both (1) acute and 
(2) chronic pain in individuals with significant alcohol problems, 
assessing changes from 2005 to 2018, and identify patient factors 
associated with high-risk opioid use.

2. Methods

2.1. Data source

De-identified data extracted from the NYS Office of Addiction Ser
vices and Supports (OASAS) Client Data System (CDS) was merged with 
data extracted from the NYS Department of Health (DOH) Medicaid 
Data Warehouse (MDW) using a unique client identifier to anonymously 
track subjects (Lu et al., 2023). The CDS collects admission and 
discharge information for patients receiving treatment services for 

substance use disorder (SUD). A patient may have multiple admissions 
throughout the course of their treatment. For each admission, de
mographic characteristics such as age, sex, marital status, and living 
situation were collected. Client’s primary, secondary, and tertiary sub
stance use (e.g., alcohol, opioids, benzodiazepines, marijuana, etc.) as 
well as age of first use are assessed at each admission. The MDW pro
vides individual-level Medicaid enrollment, healthcare utilization, di
agnoses, and outpatient prescription claim data. The SUNY at Buffalo 
institutional review board determined the study exempt.

2.2. Study population

Patients with a first admission to an OASAS treatment program from 
January 1, 2005 to December 31, 2018 were identified. We included 
patients presenting with primary alcohol use problems and no opioid use 
problems reported within the CDS and who were 18 years or older at the 
time of index OASAS admission. Most of our patients were assumed to 
have met criteria for AUD, as 79 % of them received an International 
Classification of Disease Clinical Modification (ICD-CM) 9 or 10 codes 
for AUD diagnosis in subsequent Medicaid records (Jacobs et al., 2022). 
Patients were included if they had at least 1 MDW prescription claim 
within the same year as their index OASAS admission and for each 
subsequent year. Patients with cancer and sickle cell disease were 
excluded from this study.

2.3. High-risk opioid use

High-risk opioid use was defined as one of the following: 1) opioid 
daily dose of ≥50 MME per day (Bohnert et al., 2016); 2) opioid pre
scriptions overlapping for ≥7 days (Zhang et al., 2018); 3) opioid 
duration of therapy for chronic pain > 90 days (Dowell et al., 2016; 
Raman et al., 2019); and 4) opioid duration of therapy for acute pain >7 
days (Dowell et al., 2016; NYS DOH, 2016; The NYS Senate, 2018). 
Additionally, we identified the most common high-risk-used opioids in 
each year.

Among patients prescribed with opioids ≥50 MME, we categorized 
them into 50 to <90 MME, 90 to <120 MME, ≥120 MME. MME per day 
was calculated using the conversion factors from U.S. Department of 
Health & Human Services, (Centers for Medicare and Medicaid Services, 
2020) (see Supplementary Material, Table 2). Opioid duration of ther
apy >90 days for chronic pain and >7 days for acute pain was defined as 
<7 days gap between each claim for a total duration >90 days and >7 
days, respectively. Opioid prescriptions overlap was identified as pa
tients filling an opioid when they still had ≥7-day supplies.

We categorized high-risk opioid use population into 4 groups based 
on pain diagnoses as the following: 1) acute pain diagnoses only 2) 
chronic pain diagnoses only 3) both chronic and acute pain diagnoses 4) 
without pain diagnoses. Chronic pain was classified as 1) neuropathies 
and neuralgias 2) headaches or migraines 3) arthritis or joint pain 4) 
back or cervical pain 5) unclassified pain (Janakiram et al., 2019; 
Romanelli et al., 2017). Acute pain was classified as 1) abdominal pain 
2) dental pain 3) rib fracture 4) musculoskeletal sprains and strains 5) 
kidney stone (Mikosz et al., 2020). Both chronic and acute pain di
agnoses were identified in our claim database using the ICD 9 and 10 
codes (see Supplementary Material Tables 3-6). The ICD 9 and 10 codes 
for pain were from previous literature, the AHFS ICD conversion tool, 
and physician team expert panel (AHFS Drug Information - Stat!Ref, 
2023; Janakiram et al., 2019; Mikosz et al., 2020; Romanelli et al., 
2017). NYS regulations require controlled substances prescriptions to be 
dispensed within 30 days from the date signed by the practitioner (NY 
Codes Rules and Regulations, 2013). Thus, we looked back 30 days from 
an opioid fill to identify an ICD code for acute and chronic pain docu
mented closest to the fill date.
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2.4. Covariates

Primary exposure is the receipt of an opioid prescription. Opioid 
medications that were identified were buprenorphine, codeine, dihy
drocodeine, fentanyl, hydrocodone, hydromorphone, levorphanol, 
meperidine, methadone, morphine, pentazocine, opium, oxymorphone, 
oxycodone, tapentadol, and tramadol. Buprenorphine and methadone 
are used for treatment for opioid use disorder (OUD) and chronic pain. 
However, these drugs carry black-box warnings from the FDA under
scoring the risk of profound sedation, respiratory depression, and death 
when used with other CNS depressants, including alcohol and benzo
diazepines (Mallinckrodt Pharmaceuticals, 2021). Buprenorphine and 
methadone misuse is observed in patients with or without prescriptions 
(Han et al., 2021; Lugoboni et al., 2019). Given the possibility of misuse, 
co-use of buprenorphine, methadone or alcohol, and NYS limits on early 
refill of control substances, we included methadone and buprenorphine 
in our high-risk use analysis. We evaluated prevalence of a concurrent of 
OUD and buprenorphine or methadone prescription in the given year. 
From 2005–2013, there were no buprenorphine or methadone pre
scriptions concurrent with an OUD. From 2014–2018, the percentage of 
buprenorphine or methadone prescriptions concurrent with an OUD 
diagnosis increase from 0.1 % to 2.9 % of all buprenorphine or metha
done prescriptions. Methadone prescriptions are for pain because 
methadone prescribed for OUD is only available from an opioid treat
ment program; methadone prescription is not billed under Medicaid but 
is a bundled billing for all opioid treatment procedures. Thus, we did not 
separate those prescribed for OUD from those for chronic pain. Bupre
norphine and methadone were assigned 0 in the daily MME dose con
version. As a result, medications prescribed for OUD were not included 
in our ≥50 MME high-risk use analysis.

Patient level factors include age, sex assigned at birth, ethnicity, pain 
diagnoses. Age was stratified into 18–35 years, 36–55 years, and >55 
years groups. Race is categorized as White non-Hispanic (NH), Black 
NH, Other NH, or Hispanic.

2.5. Statistical analysis

We calculated the overall annual rates of high-risk opioid use, with 
the prevalence expressed as the number of patients with high-risk use 
per 100,000 population. Temporal prevalence trends of high-risk opioid 
use from 2005 to 2018 were estimated using the Kendall-tau test. 
Sampling was done annually using a repeated cross-sectional approach.

The high-risk use rates were stratified by pre-defined patient level 
factors. The significance of differences in rates of pre-defined high-risk 
opioid use based on patient level factors was examined using the chi- 
square test. This was evaluated in different age, sex, race, and pain di
agnoses groups. All analyses were performed in Excel, Python, SPSS 28.0 
(IBM Corp, 2021), and all hypothesis testing were two-sided with a 
significance set at α <0.05.

3. Results

3.1. Prevalence trends of high-risk opioid use

Patient baseline characteristics are presented in Table 1. Within the 
study period, 142,978 patients met the inclusion criteria. The preva
lence trends of opioid use from 2005 to 2018 are presented in Fig. 1. The 
prevalence of patients who received ≥50 MME of opioids per day 
increased from 690 per 100,000 population in 2005 to a peak of 3226 in 
2010 (p<0.01, τ=1). The prevalence declined in the following years to 
2454 in 2013 (with a sub-peak of 2919 in 2016) then decreased to 2330 
in 2018 (from 2011 to 2018: p=0.322, τ=-0.286).

Prescriptions between 50 and 90 MME per day increased from 292 to 
1453 per 100,000 from 2005 to 2018, with subsequent sub-peaks in 
2010 and 2015 at 1529 and 1542 (2005–2010: p<0.01, τ=1; 
2011–2018: p=0.458, τ=0.241). Prescriptions for 90–120 MME per day Ta

bl
e 

1 
Ba

se
lin

e 
Ch

ar
ac

te
ri

st
ic

s 
of

 P
at

ie
nt

s 
w

ith
 a

lc
oh

ol
 u

se
 p

ro
bl

em
s 

fr
om

 2
00

5 
to

 2
01

8.

Ye
ar

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

To
ta

l p
at

ie
nt

 n
um

be
r

75
32

14
,1

49
19

,3
09

25
,0

53
32

,3
07

39
,1

81
45

,0
37

49
,7

60
54

,6
05

62
,8

04
70

,4
94

72
,9

08
76

,0
15

80
,3

42

Se
x

Fe
m

al
e

30
%

30
%

32
%

33
%

33
%

33
%

33
%

33
%

33
%

33
%

33
%

32
%

33
%

33
%

M
al

e
70

%
70

%
68

%
67

%
67

%
67

%
67

%
67

%
67

%
67

%
67

%
68

%
67

%
67

%
A

ge
, y

ea
rs

18
–3

5
44

%
45

%
45

%
46

%
47

%
48

%
47

%
47

%
47

%
47

%
47

%
47

%
47

%
46

%
36

–5
5

48
%

47
%

47
%

46
%

45
%

44
%

44
%

44
%

44
%

44
%

43
%

42
%

43
%

43
%

>
55

9
%

8
%

8
%

9
%

8
%

8
%

9
%

9
%

9
%

9
%

10
%

10
%

11
%

11
%

Ra
ce

W
hi

te
 N

H
45

%
45

%
45

%
45

%
46

%
46

%
46

%
46

%
46

%
47

%
47

%
47

%
47

%
47

%
Bl

ac
k 

N
H

30
%

30
%

30
%

29
%

29
%

29
%

29
%

28
%

28
%

27
%

26
%

26
%

27
%

27
%

O
th

er
 N

H
5

%
5

%
5

%
5

%
5

%
5

%
5

%
5

%
6

%
6

%
6

%
6

%
6

%
6

%
H

is
pa

ni
c

20
%

20
%

21
%

21
%

20
%

20
%

20
%

20
%

20
%

20
%

20
%

20
%

20
%

20
%

Pa
in

 d
ia

gn
os

es
A

cu
te

 p
ai

n 
on

ly
7

%
8

%
8

%
8

%
8

%
8

%
8

%
8

%
7

%
7

%
7

%
7

%
7

%
7

%
Ch

ro
ni

c 
pa

in
 o

nl
y

15
%

17
%

19
%

20
%

21
%

22
%

23
%

24
%

25
%

26
%

27
%

24
%

25
%

24
%

Ch
ro

ni
c 

an
d 

ac
ut

e 
pa

in
6

%
9

%
10

%
11

%
13

%
14

%
15

%
15

%
14

%
14

%
14

%
12

%
11

%
10

%
N

o 
pa

in
 d

ia
gn

os
is

73
%

65
%

62
%

60
%

58
%

56
%

54
%

53
%

53
%

53
%

53
%

58
%

57
%

59
%

N
H
=

no
n-

H
is

pa
ni

c.

T.-Y. Kuo et al.                                                                                                                                                                                                                                  Drug and Alcohol Dependence Reports 12 (2024) 100278 

3 



increased significantly over the study period (p<0.001, τ=0.714), with 
increases from 106 to 437 from 2005 to 2018, and a peak in 2016 at 614. 
Finally, patients receiving ≥120 MME per day increased from 292 to 
1263 from 2005 to 2011 (p=0.004, τ=0.905), then decreased in the 
following years to 441 in 2018 (p=0.024, τ=-0.714 from 2012 to 2018).

Fig. 2 presents the prevalence of opioid overlap for ≥7 days, >90 
days for chronic pain, and >7 days for acute pain from 2005 to 2018. 
Overlapped prescriptions for ≥7 days increased from 226 to a peak of 
1594 per 100,000 in 2011 (p<0.01, τ=1). This overlap then decreased 
to 892 in 2018 (from 2012 to 2018: p=0.051, τ=-0.619). From 
2005–2010, opioid use >7 days for acute pain increased from 133 to 970 
(p<0.01, τ=1), then plateaued after 2010 (from 2011 to 2018: p=0.805, 
τ=-0.071). Lastly, the trend of opioids use >90 days for chronic pain 
increased from 186 to 1457 from 2005 to 2010 (p<0.01, τ=1) and 
slightly decreased to 1348 in 2013. This frequency further increased to 
1655 in the following years (from 2011 to 2018: p=0.026, τ=0.643). 
The coefficient showed significant increases in the prevalence trends 
across 2005–2018 (p<0.001, τ=0.824).

Oxycodone was the most commonly identified opioid used in nearly 
every year across all predefined high-risk use indicators (Supplementary 

materials, Tables 7–13).

3.2. High-risk opioid use factors in patients with alcohol use problems

3.2.1. ≥50 MME of opioids per day
Rates of opioid use ≥50 MME among subgroups are presented in 

Table 2. We observed significantly higher opioid use in females than 
males in patients using ≥50 MME per day. Utilization was highest 
among patients aged 36–55. No significant differences were observed 
among patients aged 18–35 and >55 years. Highest rates occurred in 
White NH, followed by Black NH, Hispanics, and other NH. Patients with 
both chronic and acute pain diagnoses had the highest rates compared 
with patients with chronic pain only, or acute pain only, or without pain 
diagnosis (p<0.001 between each group). Rates of opioid use between 
50 and 90 MME, 90 and 120 MME, and ≥120 MME showed a similar 
pattern of demographic differences.

3.2.2. Opioid prescriptions overlapped ≥7 days
Rates of opioids overlapped ≥7 days, opioid for acute pain >7 days 

and for chronic pain >90 days among subgroups are shown in Table 3. 

Fig. 1. Annual prevalence of patients receiving ≥50 MME of opioids from 2005 to 2018. MME=morphine mg equivalents.

Fig. 2. Annual prevalence of patients receiving high risk opioids.
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Significantly more females received overlapping opioid prescriptions 
than males. Rates varied significantly among age groups, with the 
highest rates observed in patients aged 36–55 years, followed by 18–35 
years, and >55. Opioid prescription overlap was significantly higher 
among NH Whites compared to all other racial groups. Patients with 
both chronic and acute pain diagnoses had the highest rates of receiving 
overlapping opioids for ≥7 days, followed by patients with chronic pain 
only, acute pain only, and without pain diagnosis.

3.2.3. Opioids for acute pain >7 days
The frequency of using opioids for acute pain >7 days in females was 

significantly higher than in males. Consistent with other predefined 
high-risk indicators, patients aged 36–55 years had significantly highest 
rates of opioid use for acute pain >7 days, followed by 18–35 and >55 

years. Significantly higher rates occurred among the White NH group 
and other racial groups. Hispanics had a higher rate than other NH. No 
significant differences were observed between Black NH vs. Hispanic 
and other NH groups.

3.2.4. Opioids for chronic pain >90 days
Females and patients 36–55 years of age had significantly higher 

rates as we observed in other high-risk indicators. Rates varied signifi
cantly among race groups, except for Black NH compared to Hispanic 
group. White NH group had the highest rates, followed by Black NH, 
Hispanic, and other NH.

Table 2 
Rates of opioid use per day.

High-risk use indicators (MME/day) ≥50 MME 50≤MME<90 90≤MME<120 ≥120 MME

Sex Female 2996 (2923,3070) 1621 (1568, 1676) 554 (523, 586) 821 (783, 860)
Male 2341 (2296, 2386) 1179 (1147, 1211) 419 (400, 439) 743 (717, 769)
P value <0.001 <0.001 <0.001 <0.001

Age 18–35 years of age 1974 (1925, 2025) 1076 
(1039, 1113)

349 (328, 370) 550 (524, 577)

36–55 years of age 3282 (3216, 3349) 1635 
(1588, 1682)

604 (576, 633) 1043 (1006, 1081)

>55 years of age 2075 (1964, 2190) 1116 
(1035, 1202)

380 (333,430) 579 (522, 641)

P value <0.001a <0.001a <0.001a <0.001a

Race White NH 3058 (2997, 3121) 1620 (1576, 1667) 575 (549, 603) 863 (830, 897)
Black NH 2309 (2238, 2379) 1096 (1049, 1146) 388 (360, 418) 825 (784, 868)
Other NH 1705 (1575, 1844) 895 (802, 997) 292 (240, 352) 518 (448, 596)
Hispanic 1970 (1895, 2046) 1072 (1017, 1129) 355 (324, 389) 542 (504, 583)
P value <0.005 <0.05b <0.05b,c <0.001c,d

Pain diagnoses Acute pain only 1874 (1753, 2001) 1361 (1259, 1470) 246 (204, 294) 267 (223, 317)
Chronic pain only 4885 (4776, 4997) 2279 (2205, 2356) 923 (876, 972) 1683 (1619, 1748)
Acute pain and chronic pain 7563 (7377, 7753) 3961 (3827, 4099) 1432 (1352, 1515) 2170 (2071, 2273)
No pain diagnosis 540 (517, 564) 327 (308, 345) 80 (72, 90) 134 (122, 146)
P value <0.001 <0.001 <0.001 <0.001

MME= morphine mg equivalents; NH=non-Hispanic.
Rates are expressed in number of patients per 100,000 people.
a P-value of 18–35 vs. >55 years of age >0.05.
b P-value of Black NH vs. Hispanic >0.05.
c P-value of other NH vs. Hispanic >0.05.
d P-value of White NH vs. Black NH >0.05.

Table 3 
Rates of high-risk opioid use.

High-risk use indicators Opioid prescriptions overlapped ≥ 7 days Opioid for acute pain >7 days Opioid for chronic pain >90 days

Sex Female 1316 (1268, 1365) 1128 (1083, 1173) 1745 (1690, 1802)
Male 908 (880, 937) 714 (690, 740) 1257 (1224, 1291)
P value <0.001 <0.001 <0.001

Age 18–35 years of age 912 (878, 946) 786 (755, 818) 1015 (980, 1051)
36–55 years of age 1230 (1189, 1271) 977 (941, 101) 1880 (1830, 1931)
>55 years of age 814 (745, 887) 579 (522, 641) 1264 (1178, 1355)
P value <0.05 <0.001 <0.001

Race White NH 1418 (1376, 1461) 1142 (1104, 1180) 1775 (1728, 1823)
Black NH 712 (673, 751) 591 (556, 627) 1131 (1083, 1181)
Other NH 661 (581, 749) 507 (438, 584) 893 (799, 994)
Hispanic 731 (686, 778) 627 (585, 671) 1129 (1073, 1188)
P value <0.001a,b,c <0.05a,c <0.001a

Pain diagnoses With acute pain 532 (469, 601) N/A
With chronic pain 2012 (1942, 2084)
With acute pain and chronic pain 3142 (3023, 3265)
Without acute and chronic pain 228 (212.7, 243.6)
P value <0.001

NH=non-Hispanic.
Rates are expressed in number of patients per 100,000 people.
a P-value of Black NH vs. Hispanic >0.05.
b P-value of other NH vs. Hispanic >0.05.
c P-value of other NH vs. Black NH >0.05.
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4. Discussion

This study merged two NYS administrative databases to provide 
trends of high-risk use of prescription opioids among patients treated for 
alcohol use problems and characterize patient level factors associated 
with high-risk use. The prevalence of ≥50 MME increased from 2005 to 
2010 and decreased in the following years to a trough in 2013. This 
further increased to another peak in 2016. Likewise, prevalence of 
opioid prescriptions with an overlap ≥7 days increased from 2005 to a 
peak in 2011 and decreased in the following years. The trend of opioid 
use for chronic pain >90 days increased significantly over the study 
period. The trend of opioid use for acute pain >7 days plateaued after 
2010.

Our findings in decreasing trends in receiving ≥50 MME from 2010 
to 2013 and overlapping prescriptions for ≥7 days align with our pre
vious research, demonstrating a consistent decrease in opioid prescrib
ing patterns and reaffirming the impact of the NYS I-STOP program 
(Jacobs et al., 2022). The introduction of an online Prescription Moni
toring Program (PMP) in 2010 to prescribers within NYS (Community 
Health Care Association of NYS, 2020; NYS DOH, 2013) may have 
influenced this. Beginning in 2013, use of the PMP prior to prescribing a 
controlled became mandatory (NYS DOH, 2013). At the same time, 
pharmacies were also required to report controlled substance prescrip
tion data daily. Prior to mandated consultation of the PMP, there were 
950,000 searches by 19,000 users for 202,714 patients from February 
2010 to August 2013 (Community Health Care Association of NYS, 
2020). After the implementation of mandated PMP consults, the rate 
rose to 47 searches per second. This suggests that the decrease in the 
annual prevalence of high-risk opioid use after 2010 was influenced by 
the awareness and then enforcement of this regulation. Guy et al. (2017)
presented that the total number of opioid prescriptions and dispensing 
rate per 100 persons were the highest between 2010 and 2012 in the US, 
which was similar to the results observed in our study. The decline and 
plateau observed in yearly prevalence for all high-risk opioid use after 
2016 may be resulted from the publication of 2016 CDC guideline for 
pain management and the courses on opioids required for licensure 
renewal. Changes in physician prescribing behavior associated with the 
CDC guideline are reported in literature. Following the 2016 CDC up
dates, reduction in opioid prescribing for chronic pain, increased in 
non-opioid analgesic alternatives, and tapering dosage of opioids were 
observed (Encinosa et al., 2022). Previous literature also highlights the 
benefits of policies on reducing rates of high-risk prescribing of initial 
opioid analgesics across multiple states, as well as reducing the rates of 
opioid misuse (Lee et al., 2021; Stein et al., 2022).

However, when examining patients grouped by MME levels, we 
observed mixed trends. Between 2010 and 2014, there was a slight 
decrease among the group receiving 50–90 MME, yet the overall trend 
still showed an increase. Additionally, for those patients receiving 
90–120 MME, no clear decreasing trends were evident. Concurrently, 
the long-duration use of opioids for both chronic and acute pain 
increased from 2005 to 2010 and remained stable for the rest of the 
study period. This contrasts with our previous observations and suggests 
that despite the overall decrease in opioid prescribing due to the PMP 
system (Jacobs et al., 2022), it has not significantly reduced high-risk 
opioid use among this population, which remains a major concern. 
This may be partly due to the overlapping mechanisms between alcohol 
and opioid dependence, leading to the complex interaction observed in 
pain management and substance use behaviors. For instance, as revealed 
in a retrospective analysis of analgesic use among 4143 patients, 
frequent alcohol consumption has been associated with increased opioid 
use for postoperative pain control (Kao et al., 2017). Moreover, patients 
experiencing alcohol withdrawal syndrome were reported to have 
heightened pain sensitivity, which means people would perceive normal 
pain as more intense, necessitating higher doses of analgesics for pain 
relief (Jochum et al., 2010). Repeated exposure to alcohol also leads to 
tolerance of its analgesic effects through physiological mechanisms, and 

extended alcohol use could induce and exacerbate pain symptoms from 
other sources (Egli et al., 2012). Consequently, problem drinkers often 
report more severe pain symptoms than nondrinkers and are more likely 
to use alcohol to manage their pain, highlighting the intricate rela
tionship between alcohol use, pain perception, and opioid consumption.

Our findings indicate the highest rates of high-risk opioid use among 
patients with both acute and chronic pain diagnoses, contrasting with 
the results from 4 states’ Medicaid programs between 2017 and 2019, 
where high-risk opioid use was most common among patients with acute 
pain only (Heins et al., 2018). These varying results suggest that dif
ferences in time periods, the presence or absence of AUD comorbidity, 
and the scope of the sample may influence observational findings. In
dividuals with an AUD are at greater risk for accidents that can result in 
acute pain, even when sober (Hingson et al., 2009; Vinson et al., 2003). 
They are also at greater risk for chronic pain conditions (Boissoneault 
et al., 2019). As a consequence, pain management is an important issue 
for this population. Previous research highlighted the increased risks 
associated with high-dose opioid use. For example, the risk of 
opioid-related overdose death increased 11-fold when a patient used 
more than 100 MME of opioids daily (Gwira Baumblatt et al., 2014). The 
combination of alcohol and opioids significantly raises the likelihood of 
adverse events, overdoses, and fatalities (Gudin et al., 2013). This un
derscores the critical need for targeted interventions for individuals with 
AUD, who are at increased risk of severe or fatal outcomes.

High-risk opioid use among patients with AUD highlighted the ne
cessity of education for patients, caregivers, and healthcare pro
fessionals. The NYS DOH website provides addiction and SUD 
educational resources and naloxone co-payment assistance program 
(NYS DOH, 2023). Online, multi-professional opioid prescriber training 
programs have been mandated for prescribers in NYS since 2016. The 
training was required to be completed by July 2017, with an ongoing 
mandate for retraining at 3-year intervals (Bednarczyk et al., 2021; The 
NYS Senate, 2016). Following this legislative update requiring training 
on opioid prescribing, the prevalence of high-risk use either decreased or 
plateaued. More recently, the Drug Enforcement Administration (DEA) 
has mandated training of the management of patients with opioid or 
other substance use disorders for all DEA-registered practitioners na
tionally (Drug Enforcement Administration, 2023). The new CDC 
guidelines provide guidance on opioid prescribing for patients with SUD 
(Dowell et al., 2022). Changes in opioid prescribing and prevalence of 
overdose following the guideline update warrant future research.

In this study, we found that among patients with alcohol use prob
lems, females had a higher rate of high-risk opioid use compared to 
males. An analysis of a large commercial claims and encounters database 
revealed that females had significantly more opioid overlap incidents 
and numbers of different indicators of inappropriate use (Logan et al., 
2013). Furthermore, an examination of the IQVIA Longitudinal Pre
scription Data also indicated that high-risk opioid use was more prev
alent among female patients (McCormick et al., 2021). Previous 
research also suggests that women are at increased risk for a number of 
painful medical conditions and tend to experience more severe adverse 
effects from alcohol consumption, including a higher susceptibility to 
liver disease and greater cognitive and motor impairment (Zale et al., 
2015). However, gender disparities in high-risk opioid use are not al
ways consistent. Analyses of multi-state Medicaid databases showed that 
high-risk opioid use was more prevalent among males than females (Ali 
et al., 2019; Mack et al., 2015). The NYS opioid data for general popu
lation showed consistent higher percentage of patients prescribed ≥ 90 
MME/day in male than female NYS DOH (2018, 2021).

Discrepancy in prevalence of high risk opioid use among different 
age groups is observed between our findings and previous literature. 
Patients aged 36–55 displayed the highest rates within our study group. 
This was different from the broader NYS population reported by NYS 
DOH (2018, 2021) and national trends reported by McCormick et al. 
(2021) where high-risk use was the most prevalent among those aged 
≥55. These findings underscore the importance of careful interpretation 
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of data due to differences in study designs and data sources that can 
yield contrasting results, particularly when examining high-risk opioid 
use among patients with or without alcohol use problems.

Racial differences in opioid prescriptions for pain are commonly 
reported in the literature (Joynt et al., 2013; Lee et al., 2019; Ly, 2019; 
Morden et al., 2021). Black and Hispanic patients are less likely to 
receive opioid prescriptions for pain management in outpatient and 
emergency department settings, pointing toward potential racial bias in 
prescribing practices (Joynt et al., 2013; Lee et al., 2019; Ly, 2019). 
Among short-term and long-term opioid recipients, Black patients 
received lower annual opioid doses than White patients (Morden et al., 
2021). Consistent with previous reports on high-risk use among general 
population (Ali et al., 2019; Heins et al., 2018), in patients with alcohol 
use problems, our study found the greatest rates of all pre-defined 
high-risk use indicators among White NH.

This study has several limitations. First, our definitions of high-risk 
opioid use followed the 2016 CDC guidelines (e.g., ≥50 MME, >7 
days for acute pain and >90 days for chronic pain), which may not 
reflect the 2022 updates that removed specific cutoffs for high MME and 
therapy duration (Dowell et al., 2016, 2022). Despite this, our defini
tions are still supported by studies cited by the guideline. Second, until 
2017, OASAS did not specifically indicate whether individuals with 
primary alcohol use problem met criteria for an AUD diagnosis. How
ever, all of the clients reported that alcohol use was a problem and were 
admitted for treatment specifically for their drinking. In order to get 
further validity, we looked for AUD diagnoses in the Medicaid data and 
found corroboration in 79 % of the cases. For the other 21 %, they may 
not have experienced any further alcohol problems or none within the 
timeframe of the study. Future studies could improve validity by 
employing a matched control group with confirmed ICD codes for AUD. 
Additionally, researchers should consider including a broader Medicaid 
population to investigate patterns of high-risk opioid prescribing among 
patients who seek treatment for AUD versus those who do not. Third, 
using the merged database may introduce biases due to the possibilities 
of missing data. Limitations of the database were described in a previous 
study (Lu et al., 2023). This may be mitigated by integrating electronic 
health records. Fourth, the sample is comprised of NYS Medicaid pa
tients who sought treatment for a primary alcohol use problem, which 
might not represent the entire population with AUD or patients who are 
not in Medicaid programs. The generalizability of the study results to 
other states or countries may be limited, but our study remains one of 
the only studies to evaluate high-risk use of opioids among patients with 
alcohol use problems. The patient level characteristics were 
self-reported, so misclassification is possible. However, we still detected 
statistically significant differences in high-risk opioids use in certain 
populations. Fifth, we did not analyze methadone or buprenorphine use 
for OUD separately, as their concomitant prescription rates remained 
low. Lastly, diagnoses for acute and chronic pain were captured via ICD 
codes, and the variable definitions used in practice guidelines and these 
codes may not comprehensively reflect all pain diagnoses. Despite these 
challenges, we detected significant differences in high-risk opioid use 
across different patient groups, highlighting the study’s contribution to 
understanding opioid use in populations with alcohol use problems.

5. Conclusions

The temporal prevalence trend of high-risk opioid use in NYS 
Medicaid patients treated for alcohol use problems increased from 2005 
to 2011. This increase was characterized by patient factors associated 
with high-risk opioid use. There were significant differences in rates of 
high-risk use based on certain patient characteristics including female 
sex, age 36–55, and combined acute and chronic pain diagnoses. While 
not a surprising finding, the rising use of high-risk opioids among pa
tients with alcohol use problems and the continued high level empha
sizes the need to raise awareness of concomitant use and develop 
intervention strategies to improve patient outcomes.
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