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ORIGINAL RESEARCH

Prescription opioid overdose and adverse effect
hospitalisations among injured workers in eight

states (2010-2014)

Jeanne M Sears

ABSTRACT

Objective High-risk opioid prescribing practices in
workers' compensation (WC) settings are associated with
excess opioid-related morbidity, longer work disability
and higher costs. This study characterises the burden

of prescription opioid-related hospitalisations among
injured workers.

Methods Hospital discharge data for eight states
(Arizona, Colorado, Michigan, New Jersey, New York,
South Carolina, Utah and Washington) were obtained
from the State Inpatient Databases, Healthcare Cost
and Utilization Project, Agency for Healthcare Research
and Quality. We calculated 5-year (2010-2014) average
annual rates of prescription opioid overdose/adverse
effect (AE) hospitalisations. Injured workers were
identified using payer (WC) and external cause codes.
Results State-level average annual prescription opioid
overdose/AE hospitalisation rates ranged from 0.3 to
1.2 per 100 000 employed workers. Rates for workers
aged =65 years old were two to six times the overall
rates. Among those hospitalised with prescription opioid
overdose/AEs, injured workers were more likely than
other inpatients to have a low back disorder diagnosis,
and less likely to have an opioid dependence/abuse or
cancer diagnosis, or a fatal outcome. Averaged across
states, WC was the primary expected payer for <1% of
prescription opioid overdose/AE hospitalisations vs 6%
of injury hospitalisations.

Conclusions Population-based estimates of
prescription opioid morbidity are almost nonexistent
for injured workers; this study begins to fill that gap.
Rates for injured workers increased markedly with age
but were low relative to inpatients overall. Research

is needed to assess whether WC as payer adequately
identifies work-related opioid morbidity for surveillance
purposes, and to further quantify the burden of
prescription opioid-related morbidity.

INTRODUCTION

The burden of occupational injuries and illnesses
on workers and society extends beyond incidence
and short-term impact to include downstream
health outcomes, disability and costs.' * Estimated
total annual medical and indirect costs of occupa-
tional injuries and illnesses in the USA are a stag-
gering $250billion, competing with total costs of
cancer.! Suboptimal healthcare practices contribute
to the preventable burden of occupational injuries
and illnesses.> * It is well-documented that opioid
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Key messages

What is already known about this subject?

» High-risk opioid prescribing practices in
workers’ compensation (WC) settings are
associated with excess opioid-related morbidity,
longer work disability and higher WC costs.

» Accurate surveillance of opioid morbidity rates
and demographic patterns is necessary for
effective prevention planning, intervention and
evaluation, but population-based estimates of
opioid-related morbidity among injured workers
are almost non-existent.

What are the new findings?

» Observed rates of prescription opioid overdose/
adverse effect (AE) hospitalisations were
relatively low for injured workers, in the
neighborhood of 1 per 100 000 employed
workers. We describe several important barriers
to accurate opioid morbidity surveillance among
injured workers.

» Rates for injured workers ages 65 years and
older were two to six times the overall rates.

How might this impact on policy or clinical

practice in the foreseeable future?

» Our findings regarding significantly higher
rates of prescription opioid overdose/AE
hospitalisations among older injured workers
warrant close attention, and suggest that
clinicians prescribing opioids to older workers
should carefully assess potential risk related to
physiological changes associated with ageing,
as well as presence of chronic conditions,
social and mental health factors, and other
prescription medications.

prescribing practices over the past two decades have
contributed to a national epidemic of opioid over-
dose hospitalisations and deaths.>”

Injured workers are frequently exposed to high-
risk opioid prescribing practices.®” These practices
have been associated with excess opioid-related
morbidity/mortality, longer work disability and
higher workers’ compensation (WC) costs.® 19712 A
systematic review found that the mean opioid dose
prescribed in WC settings was higher than that in
non-WC settings.®
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Prescription opioids have been studied as both a risk factor
for and a consequence of work-related injuries." In the National
Employer Survey, 8% of employers reported experiencing a
prescription opioid-related workplace overdose incident'*;
however, overdose related to treatment of work injuries may
occur at work or elsewhere. Though overdose and adverse
effects (AEs) from opioid pain medications prescribed for occu-
pational injuries may be covered by WC, courts have variably
ruled in cases involving an independent intervening act breaking
the chain of causation from injury to overdose (eg, opioids inap-
propriately prescribed or not taken as prescribed)."> Potential
work-related scenarios include prescription opioid overdose/AE:
(1) from opioids prescribed for a work injury or ensuing surgery;
(2) from non-medical use of prescription opioids, subsequent
to opioid prescribing for a work injury; (3) during WC-covered
opioid use disorder treatment; (4) causing or concurrent with a
work injury incident; or (5) during inpatient treatment/surgery
for a work injury. Regardless of the specific scenario, prescrip-
tion opioid-related morbidity among injured workers constitutes
an unacceptable, preventable and largely iatrogenic burden on
WC, workers and society overall.

There are significant knowledge gaps regarding preva-
lence of opioid-related morbidity among injured workers, in
part due to the difficulty of identifying work-related events in
many population-based data sets. Most states do not have a
population-based WC system, inhibiting the use of state WC
data to assess the burden of opioid-related morbidity on workers
or to compare findings across states. In 2005, Franklin ez al’ first
identified the emerging opioid epidemic using WC data from
Washington, one of only four states with an exclusive state fund
and no private WC insurers.

Few population-based estimates of opioid-related morbidity/
mortality rates among workers exist. Washington state researchers
used WC data to calculate annual rates (2004-2010) of prescrip-
tion opioid poisonings among workers with opioid prescriptions
paid for by WC (roughly 3-5 per 10 000) and AE (roughly 9-15
per 10 000)."" We were unable to identify other rate estimates
specific to overdose resulting from prescription opioids taken
consequent to work injury/illness. However, one study estimated
the annual fatal drug overdose rate (not limited to opioids) in
US workplaces as 0.09 per 100 000 full-time equivalents (FTE)
between 2011 and 2016.'° In another study, the 5-year average
annual fatal opioid overdose rate among Massachusetts workers
was estimated at 25.1 deaths per 100 000 workers (not restricted
to employed workers or to workplace fatalities), based on death
certificates.'” Long-term accidental poisoning mortality for West
Virginia injured workers with low back pain was significantly
higher than that for the general population (SMR: 1.62); 92% of
these deaths involved opioid overdose.'® Long-term drug-related
mortality hazard was two to three times higher for New Mexico
injured workers compensated for over 7days of lost work,
compared with workers receiving only medical benefits."” The
latter two studies assessed the general risk of work injury and
associated disability on long-term opioid-related mortality (up to
17.0 and 19.5 years after injury, respectively), but did not assess
risk related to opioids prescribed for the work injury.

Improving surveillance of opioid morbidity rates and demo-
graphic patterns is necessary for effective prevention plan-
ning, intervention and evaluation. The aim of this study was to
describe and quantify the burden of inpatient hospitalisations
involving opioid-related overdose (poisoning) and AE among
injured workers, including (1) demographics of workers hospi-
talised with opioid-related overdose/AE; (2) frequency of opioid-
related inpatient deaths and other relevant diagnoses among

hospitalised injured workers, compared with other inpatients;
and (3) population-based rates of hospitalisations for opioid
overdose/AE among injured workers. We also discuss method-
ological challenges related to case definitions, case ascertainment
and small numbers.

METHODS

Data source and study population

Eight distinct population-based state hospital discharge data-
bases were used for this study. Hospital discharge data for
Arizona, Colorado, Michigan, New Jersey, New York, South
Carolina, Utah and Washington state were obtained from the
State Inpatient Databases (SID), Healthcare Cost and Utilization
Project (HCUP).?" These states represented diverse geograph-
ical areas and satisfied selection criteria including presence of a
payer category specific to WC and consistent usage of Interna-
tional Classification of Diseases, Ninth Revision, Clinical Modi-
fication (ICD-9-CM) external cause of injury codes (E-codes).
The 2010-2014 time frame was selected for two reasons: (1)
new ICD-9-CM E-codes indicating work relatedness were first
introduced on 1 October 2009 (E000)*!' and (2) the ICD-10-CM
lexicon took effect on 1 October 2015. Hospital discharges for
state residents aged 15 years and over were included. Hospital
discharges for persons aged 65 years and older were excluded
from primary payer percentage calculations and from compari-
sons between injured workers and the general inpatient popula-
tion. In a previous work with SID, those aged 65 years and older
comprised under 10% of occupational injury hospitalisations but
roughly half of the non-occupational injury hospitalisations.?* %

Data definitions

We used ICD-9-CM diagnoses and E-codes to define four cate-
gories of opioid morbidity (see online supplementary table 1
for codes): (1) prescription opioid overdose, (2) prescription
opioid AE, (3) heroin overdose and (4) heroin AE. Prescription
opioids were defined as all opioids other than heroin, including
methadone. The ICD-9-CM lexicon does not differentiate
synthetic opioids nor does it identify whether the opioids were
obtained via prescription. ICD-9-CM coding guidance defines
drug poisoning as resulting from errors made in drug prescribing
or administration, including the wrong substance or dose, and
defines AE as resulting from correct prescribing and proper
administration of the correct drug.”' An overdose resulting from
a correctly prescribed/administered dose might be classified
as either overdose or AE."" Overdose counts were too low to
present overdose and AE rates separately.

All listed diagnoses and E-codes were used to identify opioid
overdose/AE, the most sensitive approach.”* We used all avail-
able data fields (diagnoses: 9-30, E-codes: 6-16).

Injured workers were defined in two ways. First, persons
whose hospital discharges had WC listed as primary expected
payer were presumed to be injured workers. The Council
of State and Territorial Epidemiologists (CSTE) uses WC as
primary payer as a proxy for work relatedness of hospital-
ised injuries,” which has been estimated to be 89% sensitive
and 98% specific.?® Second, we expanded that definition by
including hospitalisations with all-listed E-codes that specifi-
cally identified work as the external cause of the hospitalisa-
tion (see online supplementary table 1 for codes).?®

Several other data definitions were based on ICD-9-CM diag-
nosis and/or E-codes (see online supplementary table 1 for specific
codes). The definition of opioid dependence or abuse included all-
listed diagnoses for opioid dependence (alone or in combination
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with other drugs) or non-dependent opioid abuse. The definition
of cancer—of interest because taking opioids for cancer-related
pain might escalate opioid-related morbidity—included all-listed
cancer diagnoses, excluding non-melanoma skin cancer. Injury
hospitalisations were defined as any first-listed diagnosis contained
in the injury section within the Injury and Poisoning chapter of
the ICD-9-CM lexicon. Low back disorder was based on all-listed
diagnoses and defined as specified for the CSTE Occupational
Heath Indicator #20 (per table 1, page 123, in the indicator guide;
table 3 exclusions were not applied).”

Race/ethnicity was based on the HCUP uniform data
element, which contains mutually exclusive race and ethnicity
categories within one data element (race). When constructing
the uniform data element from separate race and ethnicity
data fields in state source data, HCUP gave ethnicity prece-
dence over race. For this study, several race/ethnicity cate-
gories were collapsed because counts were too low to meet
HCUP reporting requirements.

Rates and denominators

For each of the eight included states—for injured workers and
for all inpatients—we calculated S-year average annual rates
of prescription opioid overdose/AE hospitalisations, along
with Poisson exact 95% Cls. We also calculated age-specific
and gender-specific rates where there were adequate counts.
Counts were generally too low to support direct standardisation.
However, in previous occupational injury studies based on the
SID, we found only slight and unremarkable differences between
crude and age-adjusted estimates.*** Employed worker denom-
inators used to calculate rates for injured workers were based on
the Bureau of Labour Statistics' Current Population Survey, using
the Employed Labor Force query system.?” Civilian population
denominators used to calculate rates for all inpatients were based
on US Census Bureau annual estimates.®

Data analysis

The percentage of hospital discharges with WC listed as primary
expected payer was calculated for the prescription opioid over-
dose/AE hospitalisation subset, and—for comparison purposes—
for several other diagnostic subsets. Among persons aged 15-64
years who were hospitalised with prescription opioid overdose/
AE, we compared injured workers to other inpatients regarding
prevalence of several diagnostic categories, averaging across the
eight states due to small numbers. Among workers hospital-
ised with prescription opioid overdose/AE, we used descriptive
statistics to summarise demographic characteristics, associated
discharge diagnoses and inpatient deaths. In accordance with
HCUP data use requirements, data were not reported for table
cells containing fewer than 11 hospital discharges or when

reporting would enable calculation of adjacent small cell sizes.
Statistical tests were two-tailed, with statistical significance
defined as p=<0.05. Analyses were conducted using Stata/MP
V.15.1 for Windows.”

RESULTS

Among inpatients aged 15-64 years (not restricted to injured
workers), WC was the primary expected payer for less than
1% of prescription opioid overdose/AE hospitalisations, aver-
aged across eight states (0.22% of overdose hospitalisations
and 1.27% of AE hospitalisations). In contrast, WC was listed
as the primary expected payer for roughly 6% of injury hospi-
talisations and roughly 5% of hospitalisations with a low back
disorder diagnosis (table 1). Among injured workers 15 years
and older who were identified using only E-codes, WC was the
primary expected payer for about two-thirds (67.43%) of hospi-
talisations for any diagnosis and for 59.42% when restricted
to prescription opioid overdose/AE hospitalisations, averaged
across all eight states.

The prevalence of an opioid dependence/abuse diagnosis
among injured workers hospitalised with prescription opioid
overdose/AE was 6.10%, compared with 19.43% for other
inpatients with prescription opioid overdose/AE (p<0.0005).
The prevalence of a low back disorder diagnosis among injured
workers hospitalised with prescription opioid overdose/AE
was 29.34%, compared with 8.97% for other inpatients with
prescription opioid overdose/AE (p<0.0005). The prevalence
of a cancer diagnosis among injured workers hospitalised with
prescription opioid overdose/AE was <1% (n<11), compared
with 9.11% for other inpatients with prescription opioid over-
dose/AE (p<0.0005). The percentage of inpatient deaths among
injured workers hospitalised with prescription opioid overdose/
AE was <1%, compared with 1.86% for other inpatients with
prescription opioid overdose/AE (p=0.001).

Counts of prescription overdose/AE hospitalisations among
injured workers are presented in table 2. On average, there were
about six times as many AE hospitalisations as overdose hospital-
isations. Prescription opioid overdose/AE case capture increased
by about 3% when using injured worker E-codes, in addition
to WC as payer. First-listed diagnoses/E-codes captured about
60% of the prescription overdose/AE cases captured when using
all-listed diagnoses/E-codes. Small numbers posed a challenge;
50% of states did not have enough prescription opioid overdose
hospitalisations to enable reporting overdose separately from
AE. There were fewer than 11 heroin overdose hospitalisations
and no heroin AE hospitalisations identified among injured
workers across all eight states and all 5 years.

Averaged across eight states, 5.65% of injured workers with
prescription opioid overdose/AE were black/African-American;

Table 1
years, not restricted to injured workers)

Percentage of hospitalisations with WC listed as primary expected payer by diagnosis subset and state (among inpatients aged 15-64

Percentage of hospitalisations with WC listed as primary expected payer

Diagnosis subset Az co Mi NJ NY SC ut WA 8 states*
Prescription opioid overdose/adverse effect 0.58 0.86 0.37 0.62 1.10 0.40 0.47 1.13 0.75
Opioid dependence/abuse diagnosis 0.55 0.60 0.43 0.74 0.55 NR NR 1.48 0.66
Cancer diagnosis NR NR 0.50 0.95 1.03 NR NR 0.58 0.7
Low back disorder diagnosis 337 414 3.1 5.72 6.83 2.77 431 5.04 4.67
Injury hospitalisation 4,98 6.15 4.90 6.64 6.67 454 7.33 8.45 6.16

*Percentages in the eight-states column were averaged across all eight states, including cells not separately reported.
AZ, Arizona; CO, Colorado; MI, Michigan; NJ, New Jersey; NR, not reported due to small cell size (<10), in accordance with HCUP guidance; NY, New York; SC, South Carolina; UT, Utah; WA,

Washington; WC, workers’ compensation.
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Table 2 Counts of prescription opioid overdose and AE hospitalisations among injured workers by event type, injured worker definition* and state

(2010-2014)

Hospitalisation counts (2010-2014)

Prescription opioid event and worker definition Az co Mi NJ NY SC uT WA 8 statest
Overdose, all-listed
Injured worker definition: payer only 14 NR 1 NR 49 NR NR 36 138
Injured worker definition: payer+E-codes 16 NR 1 NR 49 NR NR 37 142
AE, all-listed
Injured worker definition: payer only 110 NR 73 NR 290 NR NR 144 835
Injured worker definition: payer+E-codes 117 NR 73 NR 291 NR NR 149 859
Overdose or AE, all-listedt
Injured worker definition: payer only 124 104 83 81 339 31 30 180 972
Injured worker definition: payer+E-codes 133 110 83 85 340 31 32 186 1000
Overdose or AE, first-listed
Injured worker definition: payer only 54 61 51 64 192 27 15 130 594
Injured worker definition: payer+E-codes 56 64 51 64 192 27 15 131 600

*Two injured worker definitions are used in this table: (1) payer only and (2) payer along with ICD-9-CM E-codes. Details are presented in online supplementary table 1.
tTotals in the eight-states column were summed across all eight states, including cells not separately reported.

tIn some cases, all-listed overdose and all-listed AEs sum to less than all-listed overdose or AEs because a few hospital discharge records were counted in both categories.
AE, adverse effect; AZ, Arizona; CO, Colorado; E-codes, ICD-9-CM external cause of injury codes; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical
Modification; MI, Michigan; NJ, New Jersey; NR, not reported due to small cell size (<10), in accordance with HCUP guidance; NY, New York; SC, South Carolina; UT, Utah; WA,

Washington State; WC, workers’ compensation.

1.17% were Asian/Pacific Islander; and <1% were Native Amer-
ican (due to small numbers, these categories were included
within other/multiple in table 3). Averaged across states, 2.70%
were aged 15-24 years; 8.80% were 25-34 years; 28.40% were
55-64 years; and 13.10% were 65 years and older. Place of
injury was largely unspecified; four categories (farm, recreation/
sport, street/highway, public building)—each averaging under
2.5%—were included within other/unspecified. Descriptive
characteristics were broken out by state where counts sufficed,
with some age and race/ethnicity categories collapsed (table 3).

State-based S-year average annual crude rates of prescription
opioid overdose/AE hospitalisations among injured workers
ranged from 0.3 to 1.2 events per 100 000 employed workers
(table 4). Among inpatients ages 15-64 years (age range restricted
to enhance comparability across groups), rates for injured
workers ranged from 0.3 to 1.1 events per 100 000 employed
workers, while rates for all inpatients ranged from 39.6 to 78.2
events per 100 000 civilian population.

Five-year average annual age and gender-specific rates of
prescription opioid overdose/AE hospitalisations among injured

Table 3 Worker and event characteristics (percentages) among injured workers with prescription opioid overdose or adverse effect hospitalisations

by state (2010-2014)

AZ co Mi NJ NY SC uT WA 8 states*

Characteristic (n=133) (n=110) (n=83) (n=85) (n=340) (n=31) (n=32) (n=186) (n=1000)
Gender

Men 61.65 66.36 55.42 63.53 53.24 NR NR 63.98 60.10

Women 38.35 33.64 44.58 36.47 46.76 NR NR 36.02 39.90
Age (years)

15-34 13.53 16.36 21.69 NR 10.00 NR NR 6.45 11.50

35-44 13.53 12.73 20.48 NR 21.47 NR NR 20.43 18.90

45-54 21.05 31.82 25.30 40.00 30.00 NR NR 22.04 28.10

55+ 51.88 39.09 32.53 27.06 38.53 35.48 50.00 51.08 41.50
Race/ethnicity

Non-Latino white 76.69 66.67 92.31 65.06 78.82 87.10 79.17 90.18 79.21

Latino/Hispanic NR 18.18 NR 16.87 7.94 NR NR NR 9.91

Other/multiple NR 15.15 NR 18.07 13.24 NR NR NR 10.87
Place of injury

Home 9.77 14.55 NR NR 8.24 NR NR NR 8.80

Industrial/mine/quarry 22.56 10.00 NR NR 5.29 NR NR NR 7.80

Residential institutiont 17.29 24.55 19.28 NR 6.47 NR NR 11.29 13.00

Other/unspecified 50.38 50.91 62.65 80.00 80.00 74.19 53.13 80.11 70.40
Low back disorder 18.80 29.09 25.30 37.65 35.59 NR NR 25.81 28.60

*Percentages in the eight-states column were averaged across all eight states and included cells not separately reported.
tResidential institution category includes hospitals, nursing homes, assisted living, jail and prison. Event could have occurred while a resident, at work or visiting.
AZ, Arizona; CO, Colorado; HCUP, Healthcare Cost and Utilization Project; MI, Michigan; NJ, New Jersey; NR, not reported due to small cell size (<10), in accordance with HCUP

guidance; NY, New York; SC, South Carolina; UT, Utah; WA, Washington.
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Table 4 Five-year average annual crude rates* of prescription opioid overdose or adverse effect hospitalisations among injured workers (per 100
000 employed workers) and among all inpatients (per 100 000 civilian population) by state (2010-2014)

AZ co Mi NJ NY SC ut WA
Rate (n) Rate (n) Rate (n) Rate (n) Rate (n) Rate (n) Rate (n) Rate (n)
() () () () (1) (1) (c) (cIt)
Injured workers 0.94 (133) 0.86 (110) 039 (83) 0.41 (85) 0.77 (340) 031 31) 0.49 (32) 1.16 (186)
Age 15+ years (0.79t0 1.12) (0.71 t0 1.03) (0.31 t0 0.48) (0.33t0 0.51) (0.69 to 0.86) (0.21 t0 0.44) (0.33t0 0.69) (1.00 to 1.34)
Injured workers 0.77 (104) 0.81 (99) 0.38 (77) 0.39 (76) 0.71 (296) 0.31(29) 0.44 (28) 1.05 (160)
Ages 15-64 years (0.63 to 0.94) (0.66 to 0.98) (0.30 t0 0.47) (0.31 t0 0.49) (0.63 t0 0.79) (0.21 t0 0.44) (0.29 t0 0.64) (0.89t0 1.22)
All inpatients 78.2 (16 505) 61.8 (10 851) 63.6 (20 960) 39.6 (11 689) 40.5 (26 820) 47.3 (7294) 60.6 (5523) 60.4 (13 945)
Ages 15-64 years (77.0 to 79.4) (60.6 t0 62.9) (62.8 to 64.5) (38.8 10 40.3) (40.0 to 41.0) (46.2 to 48.4) (59.0 t0 62.2) (59.4t0 61.4)

*Employed worker denominators were used to calculate injured worker rates and were based on the Bureau of Labour Statistics' Current Population Survey. Civilian population
denominators were used to calculate rates for all inpatients and were based on US Census Bureau annual estimates.

tPoisson exact 95% confidence intervals.

AZ, Arizona; CO, Colorado; MI, Michigan; NJ, New Jersey; NY, New York; SC, South Carolina; UT, Utah; WA, Washington.

workers were reported for six states (table 5). In each state, the
estimated rate for men was higher than that for women. In the
four states with estimated rates for every age category, there
was a monotonic increase with age. Rates for injured workers
ages 65 years and older ranged from 1.9 to 4.4 per 100 000
employed workers.

DISCUSSION

Five-year average annual crude rates of prescription opioid over-
dose/AE hospitalisations among injured workers varied by state
but were in the general neighbourhood of 1 event per 100 000
employed workers. Among those hospitalised with prescription
opioid overdose/AE, injured workers were more likely than other
inpatients to have a low back disorder diagnosis and were less
likely to have a diagnosis of opioid dependence/abuse or cancer,
or to have a fatal outcome. In each state, the estimated rate for
men was higher than that for women, though the difference was

quite small in some states. Several studies indicate that men are
at higher risk than women for escalation to high-dose opioid
therapy and opioid-related mortality.**2

Findings by age were particularly notable. Averaged across
eight states, 28% of injured workers with prescription opioid
overdose/AE hospitalisations were aged 55-64 years, and 13%
were 65 years and older. In the four states with estimated rates
for every age category, there was a monotonic increase with
age, and rates for injured workers ages 65 years and older
ranged from two to six times the overall rates. Middle-aged
adults have the highest prescription opioid-related mortality
rates,>! 3 but adults aged 65 and older have recently had the
largest increases in both opioid-related overdose hospitalisa-
tions®® and mortality.®' ** Prescription opioid-related morbidity
may be exacerbated for older workers due to physiological
changes associated with ageing, as well as higher prevalence of
chronic conditions, complex social needs, mental health issues

Table 5 Five-year average annual gender-specific and age-specific rates* of prescription opioid overdose or adverse effect hospitalisations among

injured workers (per 100 000 employed workers) by statet (2010-2014)

AZ co Mi NJ NY WA
Rate (n) Rate (n) Rate (n) Rate (n) Rate (n) Rate (n)
(CI¥) (CI¥) (CI¥) (CI¥) (CI¥) (CI¥)
Gender-specific
Men 1.07 (82) 1.06 (73) 0.41 (46) 0.49 (54) 0.79 (181) 1.40 (119)
(0.8510 1.33) (0.83101.33) (0.30 to 0.55) (0.37 t0 0.64) (0.68 t0 0.91) (1.16 t0 1.68)
Women 0.79 (51) 0.63 (37) 0.36 (37) 0.32 (31) 0.75 (159) 0.89 (67)
(0.59 to 1.04) (0.44 10 0.86) (0.25 to 0.50) (0.22 to 0.45) (0.64 to 0.88) (0.69t0 1.13)
Age-specific (years)
15-34 0.37 (18) 0.40 (18) 0.25 (18) NR 0.22 (34) 0.22 (12)
(0.22 t0 0.58) (0.24 to0 0.64) (0.15 to 0.40) (0.16 t0 0.31) (0.12 t0 0.39)
35-44 0.57 (18) 0.48 (14) 0.37(17) 0.46 (20) 0.80 (73) 1.06 (38)
(0.33 t0 0.90) (0.26 t0 0.81) (0.21 t0 0.59) (0.28 t0 0.71) (0.63 t0 1.01) (0.75 to 1.46)
45-54 0.88 (28) 1.22 (35) 0.40 (21) 0.66 (34) 1.00 (102) 1.14 (41)
(0.59 to 1.27) (0.85 to 1.69) (0.25 0 0.62) (0.46 to 0.93) (0.81t0 1.21) (0.82 to 1.55)
55-64 1.79 (40) 1.59 (32) 0.60 (21) 0.39(14) 1.17 (87) 2.52 (69)
(1.28 10 2.43) (1.09 t0 2.24) (0.37 10 0.91) (0.21 to 0.66) (0.94 to 1.44) (1.96 to0 3.19)
65 and older 4.36 (29) 1.97 (11) NR NR 1.92 (44) 3.55 (26)
(2.92 t0 6.26) (0.98 to 3.53) (1.40 to 2.58) (2.32 t0 5.20)

*Employed worker denominators were used to calculate injured worker rates and were based on the Bureau of Labour Statistics' Current Population Survey.

tSouth Carolina and Utah were excluded from table 5 due to small numbers.
tPoisson exact 95% Cls.

AZ, Arizona; CO, Colorado; MI, Michigan; NJ, New Jersey; NR, not reported due to small cell size (<10), in accordance with HCUP guidance; NY, New York; WA, Washington.

Sears JM, et al. Occup Environ Med 2020;77:439-445. doi:10.1136/0emed-2020-106472

443

"1ybuAdos Ag paroarold
"Areaq D@o JexoeyL "g usydals 1e 0Z0z ‘9T dun( uo /wod'lwg wao//:dny woly papeojumod "0Z0Z Ay 0T U0 Z/790T-0202-PaWwa0/9gTT 0T Sk pays!iand i1y ;pa|\ uosiaug dnodo


http://oem.bmj.com/

Workplace

and multiple prescription medications (with potential adverse
drug interactions).*

Five-year average annual crude rates of prescription opioid
overdose/AE hospitalisation rates for all inpatients (ages 15-64
years) ranged from about 40 to 78 events per 100 000 civilian
population, many times higher than for injured workers.
Among all inpatients aged 15-64 years (not restricted to injured
workers), WC was the primary expected payer for less than 1%
of prescription opioid overdose/AE hospitalisations, averaged
across all eight states. In contrast, WC was listed as the primary
expected payer for roughly 6% of injury hospitalisations and
5% of hospitalisations with a low back disorder diagnosis, aver-
aged across all eight states (table 1). It could be that WC is not
paying for some WC-related overdose/AE events. Alternatively,
these events could truly be much rarer among injured workers;
however, previous research showing higher opioid doses in
WC settings raises the possibility of higher but largely unde-
tected morbidity/mortality rates.® Among injured workers 15
years and older who were identified using only E-codes (online
supplementary table 1), WC was the primary expected payer for
67.43% of hospitalisations for any diagnosis and for 59.42%
when restricted to prescription opioid overdose/AE hospitalisa-
tions, averaged across all eight states. These coverage levels are
roughly comparable to previous estimates of WC coverage of
industrial injury hospitalisations®* and suggest that WC may be
somewhat less likely to cover opioid morbidity-related hospital-
isations compared with injury hospitalisations.

Identification and surveillance of work-related injury/illness
in clinical databases often rely on using WC as payer, including
the analyses conducted for this study. However, for work-
related injury/illness not covered by WC, consequent prescrip-
tion opioid overdose/AE would also not be covered and thus
obscured from surveillance. Alternative research approaches
are needed to assess the degree to which WC as payer identifies
work-related opioid morbidity. These could include linking WC
claims to other databases containing opioid-related outcomes
(eg, emergency medical services, emergency department visits
and hospital discharges).

The extent to which work-related prescription opioid
morbidity is not covered by WC is unknown. However, an esti-
mated 75% of the economic burden of work-related injury/illness
(including direct healthcare costs and indirect work productivity,
lost wages and home production costs) is transferred as an exter-
nality from the responsible employers to society more generally
(eg, workers and their families, non-WC insurers, healthcare
systems, the social safety net and taxpayers).! ** Healthcare
providers employing high-risk opioid prescribing practices
further contribute to this burden.

Many state agencies and WC systems are actively engaged
in prevention efforts focused on curbing high-risk opioid
prescribing practices. Successful opioid morbidity reduction
will also depend on appropriate WC coverage for treatment of
opioid use disorders stemming from opioids prescribed after a
work injury. Improved surveillance is possible through real-time
tracking of opioid overdose/AE, with reports to the prescribing
and/or primary care provider, important because most patients
surviving these events continue to be prescribed opioids and are
at high risk of repeat overdose.*®

Limitations

Although our case definition ensured that hospital discharges
were limited to injured workers (ie, WC as primary expected
payer or work-related E-code), the prescription opioid

morbidity we identified could involve several different work-
related scenarios, as described earlier. Caution is needed when
comparing rates across states or across years within states, due
to variation in factors such as penetration of WC coverage,
coverage rules, counts of E-code and diagnosis fields, usage of
specific E-codes, the proportion of overdose/AE events that are
treated on an inpatient basis. The states included in this study
were selected in part due to E-code usage criteria, and findings
may not generalise to all states. Further, this study has limited
generalisability beyond the USA. As Ho’” comprehensively
described, many factors have contributed to the USA being an
international outlier in drug overdose mortality since the early
2000s, including (1) wider and more permissively regulated use
of opioids for non-cancer pain, (2) reimbursement practices
favouring prescription drugs over alternative pain therapies,
(3) wider use of benzodiazepines, (4) fragmented healthcare
system and (5) scarcity of substance use treatment. Whether
the USA is unique provides a cautionary example, or whether
it is leading an emerging international trend is not yet known.
However, similar trends are emerging in several other developed
countries. Despite more limited access to opioids, developing
countries have impending risk due to aggressive pharmaceutical
marketing, along with weaker regulatory, healthcare and surveil-
lance systems. These factors undoubtedly also affect opioid
morbidity/mortality risk for injured workers, but we identified
no pertinent international research, indicating an important
research gap.

Small numbers presented particular challenges despite our use
of a case definition that relied on both work-related E-codes and
WC as payer, as well as use of all-listed diagnosis/E-code fields.
We were unable to age/sex adjust rates and needed to suppress
many counts and estimates to comply with HCUP reporting
restrictions. Overdose counts were too low to present rates for
overdose and AE separately. The appropriateness of combining
these two categories is an unresolved point of discussion in the
literature."" ** ** Due to small numbers, we also included all
available diagnoses and E-code fields, rather than restricting to
the lowest number common to all included states and years. As
a counterpoint, many of our metrics were roughly similar across
the eight states, showing stability despite the relatively small
numbers of events.

This study did not attempt to quantify all opioid-related
morbidity. However, hospital discharge data do capture a large
share of opioid morbidity. Based on Washington State WC
billing data, over 40% of opioid poisonings and AE were treated
on an inpatient basis,'! and a nationally representative study
documented that over half of prescription opioid poisonings
presenting to an emergency department were admitted to the
hospital.*

CONCLUSIONS

Accurate surveillance of opioid morbidity rates and demographic
patterns is necessary for effective prevention. In this study, we
estimated opioid-related morbidity among injured workers, for
whom population-based estimates are almost non-existent. Esti-
mated prescription opioid overdose/AE hospitalisation rates were
quite low, roughly 1 per 100 000 workers. Rates were highest
among male workers and older workers; rates for workers
65 years and older were two to six times the average. Addi-
tional research is needed to further characterise the burden of
opioid-related morbidity and mortality among injured workers,
including the downstream impact of high-risk opioid prescribing
practices pursuant to work injury/illness, and to assess the degree
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to which WC as payer adequately identifies work-related opioid
morbidity for research and surveillance purposes.
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