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Abstract 

Background The World Trade Center Health Program (Program) provides limited health care to those directly 
affected by the 9/11 terrorist attacks. Because of physical/mental trauma arising from the 9/11 attacks, Program mem-
bers might be at high risk of opioid use. To prevent prescription opioid overuse, in 2018 the Program implemented 
various measures to improve opioid prescribing and expand access to non-opioid pain management among Program 
members. However, the characteristics of opioid prescriptions dispensed among this population has never been 
described.

Methods Administrative and claims data from 07/01/2011 to 09/30/2022 were used to describe opioid prescriptions 
dispensed during 2013–2021.

Results From 2013–2021, 108,285 members were Program-enrolled for ≥ 10 months, 4,053 (3.7%) had 22,938 out-
patient opioid prescriptions, of which, 62.1% were for cancer-related pain, 11.1% for hospice/end of life care, 4.8% 
for surgery pain, and 9.8% for acute/chronic pain. Among members with Program-paid diagnostic/treatment claims 
(n = 70,721), the proportion with opioid prescriptions for cancer/hospice/end of life care increased from 0.5% in 2013 
to 1.6% in 2018 (p = 0.010), then decreased to 1.1% in 2021 (p = 0.070), and the proportion for non-cancer surgery/
acute/chronic pain decreased from 0.6% in 2013 to 0.23% in 2021 (p = 0.0005). Among members prescribed opi-
oids without cancer/hospice/sickle cell disease, the proportion who started with long-acting opioids or had opioid 
prescriptions from ≥ 4 prescribers were below 6.5% annually; the proportion receiving a high-dose (≥ 90 morphine 
milligram equivalents per day [MED]), or with concurrent opioids and benzodiazepines use, or who started opioids 
with MED ≥ 50 or with long duration (≥ 7 days’ supply) were above 10% annually, but decreased since 2017.

Conclusions Prevalence of outpatient opioid prescriptions paid by the Program was very low and prescriptions were 
primarily dispensed for cancer/hospice/end of life care. Although Program efforts to improve opioid prescribing coin-
cided with improvements in outcomes, ongoing surveillance is needed.

Keywords Outpatient opioid prescription, Prescription indicator, World Trade Center Health Program, Quality 
improvement

Background
The opioid overdose epidemic is one of the most press-
ing public health challenges in the United States. Opioid-
involved overdose deaths increased from 21,089 in 2010 
to 80,411 in 2021, and overdose deaths involving natural 
and semisynthetic opioids (e.g., morphine, oxycodone, 
hydrocodone), a category inclusive of prescription opi-
oids, rose from 3,479 in 2001 to a peak of 14,495 in 2017, 
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with 13,618 in 2021 [1]. Risk factors associated with pre-
scription opioid misuse include younger age (< 40  years 
old), male sex, current or history of other substance use, 
and some mental health conditions such as depression, 
anxiety [2], and post-traumatic stress disorder (PTSD) [2, 
3]. Receiving opioids from multiple (four or more) pre-
scribers and pharmacies is also associated with opioid 
overdose [4].

To improve communication between clinicians and 
patients about the risks and benefits of opioid therapy 
for chronic pain, the Centers for Disease Control and 
Prevention (CDC) published CDC Guideline for Prescrib-
ing Opioids for Chronic Pain in 2016 which included 12 
recommendations for prescribing opioids for chronic 
pain among outpatients without cancer, palliative care, or 
end-of-life care [5]. In 2022, CDC released a new guide-
line (Clinical Practice Guideline for Prescribing Opioids 
for Pain), expanding and updating the 2016 CDC Guide-
line to provide recommendations to help ensure persons 
have equitable access to safe and effective pain manage-
ment that improves function and quality of life while illu-
minating and reducing risks associated with prescription 
opioids for outpatients without cancer, palliative care, or 
end-of-life care [6].

The World Trade Center (WTC) Health Program (Pro-
gram) was established in 2011 by the James Zadroga 9/11 
Health and Compensation Act of 2010 (Zadroga Act) and 
reauthorized in 2015 (42 United States Code [U.S.C.] §§ 
300  mm – 300  mm-61) to provide health care to those 
directly affected by the 9/11 attacks. The Program is a lim-
ited health benefit program, which covers monitoring and 
treatment for specified health conditions resulting from 
exposures related to the 9/11 terrorist attacks in New 
York, the Pentagon, and in Shanksville, Pennsylvania. To 
become a Program member and receive Program health 
benefits, one must meet certain exposure, latency, and 
symptom-onset requirements for listed conditions.

Individuals potentially eligible to enroll in the Pro-
gram include emergency responders and other workers 
or volunteers who were directly involved in the rescue, 
recovery, clean-up, and related support activities follow-
ing the attack (collectively referred to as “responders”), 
and those who were present in the New York City disas-
ter area on 9/11 or its aftermath because of their work, 
residence, or attendance at school or day care (referred 
to as “survivors”). It is estimated that potentially eligible 
individuals include more than 17,000 responders from 
the Fire Department of New York City (FDNY), more 
than 80,000 non-FDNY general responders, and more 
than 360,000 survivors [7]. As on July 31, 2022, a total of 
118,849 members (83,970 responders and 34,979 survi-
vors) were enrolled in the Program, including essentially 
all FDNY responders, approximately 80% of non-FDNY 

general responders, and about 10% of survivors [8]. Of 
the potentially eligible survivors, 300,000 are thought to 
be passersby and persons in transit on 9/11 [7], and few 
of these persons are thought to be enrolled given the dif-
ficulty of proving that they were exposed. Once enrolled, 
members stay with the Program for their lifetime unless 
they are disenrolled due to Program error, member sub-
mission of inaccurate eligibility information or member 
request to withdraw from the Program. As of the end of 
2022, only 12 members have been disenrolled from the 
Program.

Program members are a unique population because of 
their environmental exposures and physical and men-
tal trauma arising from the terrorist attacks. As such, 
this population has an increased risk for certain covered 
health conditions, including, but not limited to, aerodi-
gestive, musculoskeletal, mental health, and cancer con-
ditions [9, 10]. A member’s health condition must be 
certified for coverage by the Program for treatment to be 
covered.

To improve opioid prescribing and expand access to 
non-opioid pain management among members, the Pro-
gram implemented various measures beginning in Sep-
tember 2018, such as: I) first opioid prescription cannot 
exceed a 7-day supply and implemented a point-of-sale 
limit on opioid prescriptions with > 90 morphine milli-
gram equivalents (MMEs) per day; II) added coverage for 
non-opioid pain management (e.g., physical therapy, acu-
puncture and neurostimulation), and removed coverage 
of opioids with high misuse or overdose potential, specifi-
cally methadone and all oral fentanyl products; III) semi-
annually reviewed controlled substance prescription data 
to identify potential fraud, waste, and abuse; and IV) peri-
odically identified members with opioids prescriptions 
that were considered potentially high-risk: those who 
receive opioid prescriptions from two or more prescribers 
or two or more pharmacies, and members with average 
daily opioid utilization > 90 MMEs, and/or received con-
current treatment with opioids and benzodiazepines. For 
those members who were prescribed opioids identified as 
potentially high-risk, the Program follows up with their 
providers to review their medical records and help to 
ensure their opioid prescriptions are clinically indicated.

To align with recommendations in the 2016 CDC 
Guideline, the Pharmacy Quality Alliance [11], a national 
quality organization dedicated to improving medication 
safety, adherence and appropriate use, developed eight 
opioid measures based on claims data to evaluate health 
plan performance on opioid prescribing. Four PQA meas-
ures evaluate use of opioids at high dosage, from multi-
ple prescribers and pharmacies, and concurrently with 
benzodiazepines, which are associated with an increased 
risk of potentially fatal opioid overdose [12]. Three initial 
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opioid prescribing PQA measures evaluate new prescrip-
tions at high dosage, for long duration, or for long-acting 
or extended release opioids, which should be reserved for 
severe, continuous pain and are associated with a higher 
risk of overdose compared to immediate-release opioids 
[6, 13]. One PQA measure evaluates annual drug moni-
toring among individuals prescribed long-term opioid 
therapy. All these PQA measures exclude individuals with 
a cancer diagnosis, sickle cell disease, or hospice care.

The intent of our study was to use the Program’s admin-
istrative (members’ enrollment and medical certifications) 
and medical and pharmaceutical claims data to characterize 
opioid prescriptions dispensed among Program members, 
and to estimate the PQA measures to explore areas that may 
benefit from improvements in opioid prescribing for mem-
bers without a cancer diagnosis, sickle cell disease, or hospice 
care. The Program’s experience may help provide insights to 
other health programs in managing opioid prescribing.

Methods
Data source
Administrative and claims data routinely collected by the 
Program were used for this analysis on Program mem-
bers’ opioid prescriptions during 2013–2021. Member 
enrollment data include demographic information (age, 
sex, and race/ethnicity). Certification data include mem-
bers’ Program-certified health conditions and the date of 
certification, which is generally when the member satisfies 
9/11 exposure criteria and a Program-affiliated physician 
attests that those exposures were substantially likely to 
have been a significant factor in aggravating, contributing 
to, or causing the health condition [14]. Medical claims 
data include information collected via the Centers for 
Medicare & Medicaid Service CMS-1500 Claim Form for 
professional claims or the UB-04 Claim Form for institu-
tional claims. Each claim line includes one Current Pro-
cedural Terminology (CPT) code for medical services and 
procedures [15], service date, and up to 12 International 
Classification of Disease, Clinical Modification (ICD-CM) 
codes. Some claim lines also have a revenue code indi-
cating the department or place in which the procedure 
was performed. Pharmaceutical claims data include Pro-
gram-paid outpatient prescriptions’ National Drug Codes 
(NDCs) [16], prescription written date, dispense date, 
quantity dispensed, and days of supply. Data collected 

through 09/30/2022 were used to identify claims for med-
ical services provided through 12/31/2021 to account for 
the time lag in claim submission and processing.

Data analysis
Members enrolled for at least 10 months with the Pro-
gram during 2013–2021 were included. This 10-month 
requirement was adopted because the PQA manual rec-
ommends individuals to be enrolled in a health care pro-
gram for at least 10  months in a measurement year to 
be included in estimates of measures related to opioid 
prescription. This 10-month requirement also accounts 
for the time lag between Program enrollment and get-
ting certified for a WTC condition (certification is 
required to receive Program covered condition-related 
treatment). For this population, opioid prescription 
prevalence from 2013 through 2021 was estimated for 
all members and different subgroups defined by age, sex, 
race/ethnicity, member type (responders or survivors), 
Program-certified conditions, with or without diagnos-
tic/treatment-related claims, and with or without cancer 
(excluding non-melanoma skin cancer, which was not 
analyzed in this paper), hospice care, surgery pain, acute 
pain, or chronic pain.

ICD-9-CM codes 140–239 (except 173), or ICD-
10-CM codes C00-D50 (except C44) were used to iden-
tify members with WTC certifications for cancer and to 
identify medical claims with a cancer diagnosis. Mem-
bers with surgical procedures, acute pain, chronic pain or 
sickle cell disease were identified as those with any claims 
that had a surgery CPT code, or an ICD-10-CM code for 
corresponding conditions listed by Mikosz, et al. [17] or a 
corresponding ICD-9-CM code derived from a crosswalk 
published by CMS [18]. Members with hospice care were 
defined as those with any medical claims that included a 
CPT code G0182, G9473-G9479, Q5003-Q5008, Q5010, 
S9126, T2042-T2046, 99377–99378, or a revenue code 
of 0115, 0125, 0135, 0145, 0155, 0235, 0650–0652, 0655–
0659, which were provided by PQA.

Opioid NDCs  and their oral MME conventional fac-
tors provided by CDC [19] and PQA were used to iden-
tify opioid outpatient prescriptions from pharmaceutical 
claims paid by the Program, and to calculate MMEs per 
day (MED). Opioids of cough and cold formulations, 
including certain elixirs/syrup and combination products 
containing antitussives, decongestants, antihistamines, 
and expectorants, were excluded from this analysis. 
Injectable formulations, sublingual sufentanil, and all 
buprenorphine products were also excluded. MED was 
calculated using the following equation [19]:

For each outpatient opioid prescription, it was 
assumed that use began on the dispense date and 
continued daily until the last day of supply. If a mem-
ber had any day covered by more than one opioid 

MED = Strength per Unit of Drug × Quantity Dispensed/Days′ Supply ×MME conversion factor
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prescription based on this assumption, those days were 
counted only once when calculating the length of opi-
oid use, and the MED was the sum of MEDs of all pre-
scriptions on that date.

To understand the purpose of an opioid prescription, 
the written/dispense date was linked to the member’s 
medical claims and WTC condition certifications, and 
an indication was assigned to each prescription in the 
hierarchy of hospice/end of life care, cancer, surgery 
pain, acute pain, or chronic pain. The algorithms are 
shown in Fig. 1, adapted from the algorithms developed 
by Mikosz et  al., which were reviewed by an Opioid 
Prescribing Estimates Workgroup comprised of experts 
from a variety of specialties, physicians and non-physi-
cian practitioners and patient representatives [17].

Simple linear regression analyses were conducted 
to test the trend of the proportion of members with 
diagnostic or treatment-related claims who had opioid 
prescriptions for different purposes, with year as the 
independent variable and proportion as the depend-
ent variable. A p value of 0.05 was used to determine 
whether a trend was statistically significant or not.

PQA measures
PQA measures on opioid prescriptions by year from 2013 
to 2021 were estimated following the manual provided by 
PQA through licensing. Descriptions of the measures and 
methods are shown in Table  1. These measures exclude 
members with any medical claims for hospice care, can-
cer, or sickle cell disease during the measurement period. 
Note that sickle cell disease is not a condition that is cov-
ered by the Program, and only a few members had claims 
with this condition listed in the non-primary diagnosis 
fields.

Results
Characteristics of WTC Health Program members who were 
prescribed opioids and opioid prescriptions during 2013–
2021
A total of 108,285 members were enrolled for at least 
10  months in the Program during 2013–2021 and 
included in the analysis. In this sample, 78.3% were 
males, 91.6% were 18–65 years old on 01/01/2013, 52.0% 
were white, 13.0% Hispanic and 8.9% black, and 73.5% 
were responders and 26.5% survivors (Table  2). As of 

Fig. 1 Opioid prescription indicator algorithms
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12/31/2021, 61.9% had at least one Program-certified 
health condition, 19.1% were certified for cancer, 9.9% for 
PTSD (no cancer), 0.7% for substance use disorder (SUD) 
(no PTSD or cancer), 4.9% for other mental health condi-
tions, and 8.2% for obstructive sleep apnea (OSA). A total 

of 70,721 (65.3%) members had diagnostic- or treatment-
related claims paid by the Program during 2013–2021, 
and 11,638 (10.8%) had claims with acute or chronic 
pain ICD-CM code(s). A total of 4,053 (3.7%) members 
had at least one outpatient opioid prescription paid by 

Table 2 World Trade Center (WTC) Health Program member characteristics

a Other includes Asian (n = 3,100), American Indian or Alaskan Native (214), Native Hawaiian/Pacific Islander (n = 93), multi-racial (n = 775), other (n = 375)
b cancer, malignant, not including non-melanoma skin cancer
c PTSD: post-traumatic stress disorder
d SUD: substance use disorder, including alcohol use disorder, drug and other substance use disorder, including 31 members certified for opioid use disorder
e Other mental health conditions covered by the WTC Health Program, including adjustment disorders, anxiety, and depression
f OSA: obstructive sleep apnea
g Including acute/traumatic injuries, airway and digestive disorders, and musculoskeletal conditions that are associated with the 911 event
h Claims with any acute or chronic pain related ICD-9-CM or ICD-10-CM code listed

Members enrolled for ≥ 10 months in 
2013–2021 (a)

Members with outpatient opioid 
prescriptions dispensed in 
2013–2021 (b)

Categories N % (95% CI) N % (95%CI) (b/a)

All 108,285 100.00 4,053 3.74 (3.62, 3.86)

Sex
 Female 23,434 21.64 (21.40, 21.89) 626 2.67 (2.46, 2.88)

 Male 84,834 78.34 (78.10, 78.59) 3,427 4.04 (3.91, 4.17)

 Unknown 17 0.02 (0.01, 0.02)

Age as of 01/01/2013
 18–40 years old 15,599 14.41 (14.20, 14.61) 357 2.29 (2.05, 2.52)

 41–65 years old 83,016 76.66 (76.41, 76.92) 3,377 4.07 (3.93, 4.20)

 > 65 years old 9,094 8.40 (8.23, 8.56) 319 3.51 (3.13, 3.89)

 Unknown 576 0.53 (0.49, 0.58)

Race/Ethnicity, combined
 Hispanic 14,000 12.93 (12.73, 13.13) 505 3.61 (3.30, 3.92)

 White 56,196 51.90 (51.60, 52.19) 2,722 4.84 (4.67, 5.02)

 Black 9,607 8.87 (8.70, 9.04) 279 2.90 (2.57, 3.24)

  Othera 4,557 4.21 (4.09, 4.33) 111 2.44 (1.99, 2.88)

 Unknown 23,925 22.09 (21.85, 22.34) 436 1.82 (1.65, 1.99)

Member type
 Responder 79,594 73.50 (73.24, 73.77) 3,494 4.39 (4.25, 4.53)

 Survivor 28,691 26.50 (26.23, 26.76) 559 1.95 (1.79, 2.11)

Certified WTC conditions as of 12/31/2021
  Cancerb 20,638 19.06 (18.83, 19.29) 2,469 11.96 (11.52, 12.41)

  PTSDc (no  cancerb) 10,670 9.85 (9.68, 10.03) 574 5.38 (4.95, 5.81)

  SUDd (no PTSD/cancerb) 777 0.72 (0.67, 0.77) 17 2.19 (1.16, 3.22)

  Other mental health condition(s)e

(no PTSD/SUD/cancerb)
5,252 4.85 (4.72, 4.98) 193 3.67 (3.17, 4.18)

  OSAf (no cancer or mental health conditions) 8,836 8.16 (8.00, 8.32) 433 4.90 (4.45, 5.35)

 Other WTC condition  onlyg 20,835 19.24 (19.01, 19.48) 358 1.72 (1.54, 1.89)

 None 41,277 38.12 (37.83, 38.41) 9 0.02 (0.01, 0.04)

With diagnosis or treatment claims 70,721 65.31 (65.03, 65.59) 4,053 5.73 (5.56, 5.90)

With hospice/end of life care 305 0.28 (0.25, 0.31) 199 65.25 (59.90, 70.59)

With WTC certification or medical claims for cancerb 23,537 21.74 (21.49, 21.98) 2,708 11.51 (11.10, 11.91)

With surgery procedures 2,968 2.74 (2.64, 2.84) 1,393 46.93 (45.14, 48.73)

With acute/chronic pain claimsh 11,638 10.75 (10.56, 10.93) 2,198 18.89 (18.18, 19.60)
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the Program during 2013–2021 (Table  2). The annual 
opioid prescription rate increased from 0.6% in 2013 to 
1.1% in 2017, and then decreased to 0.6% in 2021 (data 
not shown). Males (compared to females), responders 
(compared to survivors), non-Hispanic white (compared 
to other race/ethnicity groups), members certified for 
cancer, PTSD, other mental health conditions, or OSA 
(compared to those with other or no Program certified 
conditions), and members with hospice care, surgery, 
acute or chronic pain claims (compared to those without 
those claims) had higher percentages of opioid prescrip-
tions (Table 2).

A total of 22,938 opioid prescriptions were dispensed 
to 4,053 members, equivalent to an average of five pre-
scriptions dispensed per member receiving opioids 
(median = 1, range 1–271), or 21 opioid prescriptions dis-
pensed per 100 Program members. About 25% (n = 5,797) 
of the prescriptions dispensed had 1–7 days’ supply, 23% 
(n = 5,205) had 8–29  days’ supply, 52% (n = 11,909) had 
30  days’ supply, and only 0.1% (n = 27) had > 30  days’ 
supply (data not shown). About 66% (n = 15,088) of the 
prescriptions were dispensed on the same day when 
they were written, and another 24% (n = 5,598) were 
dispensed within one week (Table  3). Sixteen percent 
(n = 737) of members who were prescribed opioids had 
at least one high-dose prescription (≥ 90 MMEs/day), 
and those high-dose prescriptions accounted for 29.8% 
(n = 6,834) of the total opioid prescriptions. Three quar-
ters (n = 17,282) of the prescriptions were short-acting 
opioids, and the rest were long-acting opioids. More than 
20% (n = 1,118) of members receiving opioid had “new” 
opioid prescriptions dispensed after more than 90  days 
of no known opioid prescriptions. Most opioid prescrip-
tions were for cancer-related pain (62%, n = 14,260); more 
than 10% (n = 2,555) were for hospice or end-of-life care, 
5% (n = 1,098) for surgery pain, and 9% (2,256) for acute 
or chronic pain (Table 3).

Trends of opioid prescriptions dispensed 
among the Program population during 2013–2021 (Fig. 2)
A total of 70,721 members had diagnostic/treatment-
related claims paid by the Program. Among these mem-
bers, there was an increasing trend of the proportion of 
members with any opioid prescription, from 1.5% in 2013 
to 2.5% in 2017 (p = 0.024), then it decreased to 1.5% in 
2021 (p = 0.003). A similar trend was observed in the pro-
portion of members with outpatient opioid prescriptions 
for hospice/end of life care or cancer, with 0.5% in 2013, 
increasing to 1.6% in 2018 (p = 0.010), then decreased 
to 1.1% in 2021 (p = 0.070). The proportion of members 
with opioid prescription for surgery, acute or chronic 
pain decreased from 0.6% in 2013 to 0.23% in 2021 
(p = 0.0005).

PQA measures for opioid prescriptions during 2013–2021
Figure  3 shows the trends of PQA measures for opioid 
prescriptions by year. Among the three measures related 
to initial opioid prescribing (IOP, new opioid prescrip-
tion after ≥ 90  days without opioid use): IOP-LD, the 
proportion of individuals who had IOP for long duration 
(≥ 7  days’ supply), was around 37%-41% from 2013 to 
2016, then decreased to 14% in 2019 and increased to 19% 
in 2021; IOP-HD, the proportion of individuals who had 
IOP at high dosage (≥ 50 MME/day), had been decreas-
ing from 37% in 2014 to 17% in 2019, then increased to 
20% in 2021; IOP-LA, the proportion of individuals who 
had IOP for long-acting opioids, had decreased from 5% 
to 2% in 2019 and then increased to 6% in 2021.

Three measures are related to use of opioid at high 
dose or from multiple providers (≥ 4 prescribers 
and ≥ 4 pharmacies). The population of evaluation 
interest is defined as persons with ≥ 2 opioid prescrip-
tions dispensed, ≥ 15  days’ supply, and opioid epi-
sode (from the first date of supply of the first opioid 
prescription dispensed to the last date of supply of 
the last opioid prescription dispensed in a measure-
ment year) ≥ 90  days in the year and ranged from 56 
individuals in 2013 to 83 in 2018. OHD, the propor-
tion who had opioid use at high dosage (≥ 90 MME/
day), increased from 18% in 2013 to 27% in 2017, then 
decreased to 14% in 2020, and increased to 20% in 
2021. OMP, the proportion who received opioid from 
multiple providers within 180  days were zero in all 
years, except 1.5% in 2014 and 2.4% in 2018. OHDMP, 
the proportion with opioid use at high dosage and 
from multiple providers, were zero in all years.

Measure COB (concurrent use of opioids and benzo-
diazepines), percent of individuals with ≥ 2 opioid pre-
scription dispenses and ≥ 15 days’ supply who had COB 
for ≥ 30 cumulative days in the year, was approximately 
30% from 2014 to 2018, then decreased to 16% in 2020 
and increased to 24% in 2021. Measure AMO, the pro-
portion of persons on long-term opioid therapy (LTOT, 
with ≥ 90  days’ cumulative supply in the year) who had 
no annual monitoring (drug test), was close to 100% in 
all years, indicating that drug testing among persons on 
LTOT was rare.

Discussion
A total of 3.7% of the Program members received Pro-
gram-paid outpatient opioid prescriptions from 2013 to 
2021, with an annual prescription rate from 0.6% to 1.1%. 
This is much lower than the reported annual United 
States population opioid prescription rate of about 20% 
each year from 2014 to 2016 [20], 17% in 2017 [21] and 
15% in 2018 [22]. Also, there were 21 opioid prescrip-
tions dispensed per 100 Program members during the 
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Table 3 Features of opioid prescription claims paid by the WTC Health Program during 2013–2021

a Some members received opioid at different ages and could be counted in different age groups
b ‘Other’ includes Asian (51 members), American Indian or Alaskan Native (15 members), Native Hawaiian/Pacific Islander (2 members), multi-racial (31 members), 
other (12 members)
c MME: morphine milligram equivalent
d  ≥ 90 days of supply in a 12-month period
e Not including members’ first opioid prescription claims paid by the Program as their previous history of opioid prescriptions was unknown
f Based on algorithms shown in Fig. 1
g Among members who received any opioid prescriptions, this column provides the mean and median number of opioid prescriptions that were dispensed to each 
member

Members who received 
opioids

Opioid prescriptions 
dispensed

Number of opioid prescriptions dispensed 
per member who received opioidg

Categories N % N % Mean (95%CI) Median (range)

All 4,053 100.0 22,938 100.0 5.66 (5.46, 5.85) 1 (1, 271)

Sex

 Female 626 15.45 3,436 14.98 5.49 (4.62, 6.36) 2 (1, 104)

 Male 3,427 84.55 19,502 85.02 5.69 (5.16, 6.22) 1 (1, 271)

Age at opioid prescription dispense datea

 18–40 years old 114 2.74 494 2.15 4.33 (2.19, 6.47) 1 (1, 89)

 41–65 years old 3,256 78.33 18,531 80.79 5.69 (5.16, 6.22) 1 (1, 233)

 > 65 years old 787 18.93 3,913 17.06 4.97 (4.28, 5.67) 2 (1, 114)

Race/Ethnicityb

 Hispanic 505 12.46 2,082 9.08 4.12 (3.26, 4.99) 1 (1, 92)

 White 2,722 67.16 15,981 69.67 5.87 (5.27, 6.47) 1 (1, 271)

 Black 279 6.88 1,220 5.32 4.37 (3.50, 5.24) 1 (1, 77)

 Other 111 2.74 570 2.48 5.14 (3.10, 7.17) 2 (1, 66)

 Unknown 436 10.76 3,085 13.45 7.08 (5.39, 8.77) 2 (1, 233)

Member type

 Responder 3,494 86.21 19,039 83.00 5.45 (4.96, 5.95) 1 (1, 271)

 Survivor 559 13.79 3,899 17.00 6.94 (5.57, 8.31) 2 (1, 233)

Time from prescription written to dispense

 Same day 3,452 61.51 15,088 65.78 4.37 (4.02, 4.72) 1 (1, 210)

 Within 7 days 1,539 27.42 5,598 24.40 3.64 (3.30, 3.97) 1 (1, 80)

 More than 7 days 603 10.74 2,206 9.62 3.66 (3.10, 4.22) 1 (1, 93)

 Unknown (missing written date) 18 0.32 46 0.20 2.56 (1.06, 4.05) 1 (1, 12)

Single dispense with ≥ 90 MMEs/dayc

 Yes 737 15.83 6,834 29.79 9.27 (7.72, 10.83) 2 (1, 220)

 No 3,918 84.17 16,104 70.21 4.11 (3.83, 4.39) 1 (1, 127)

With short-acting opioid 3,996 86.47 17,282 75.34 4.32 (4.01, 4.64) 1 (1, 163)

With long-acting opioid 625 13.53 5,656 24.66 9.05 (7.85, 10.25) 4 (1, 115)

With long term opioid therapyd

 Yes 708 16.66 16,199 70.62 22.88 (20.67, 25.09) 12 (1, 271)

 No 3,542 83.34 6,739 29.38 1.90 (1.83, 1.97) 1 (1, 52)

With new opioid prescriptione (no opioid prescriptions in previous 90 days)

 Yes 1,118 21.89 1,940 8.46 1.74 (1.66, 1.81) 1 (1, 13)

 No 3,989 78.11 20,998 91.54 5.26 (4.80, 5.73) 1 (1, 271)

Opioid prescription indicationf

 Hospice/end of life care 491 10.32 2,555 11.14 5.20 (4.80, 5.61) 3 (1, 31)

 Cancer 2,193 46.11 14,260 62.17 6.50 (5.86, 7.14) 2 (1, 244)

 Surgery pain 915 19.24 1,098 4.79 1.20 (1.16, 1.24) 1 (1, 10)

 Acute pain 117 2.46 916 3.99 7.83 (4.13, 11.53) 2 (1, 169)

 Chronic pain 153 3.22 1,340 5.84 8.76 (5.58, 11.94) 2 (1, 166)

 Unknown 887 18.65 2,769 12.07 3.12 (2.45, 3.79) 1 (1, 186)
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nine-year period, much lower than the reported annual 
rate of 78.1 in 2013 and 43.3 in 2020 per 100 persons in 
the United States [23]. These results were not unexpected 
as the WTC Health Program is a limited health care pro-
gram that covers only conditions associated with the 9/11 
terrorist attack. As such, this analysis did not include 
opioid prescriptions for non-WTC related conditions or 
paid by other insurance or self-pay, and the actual overall 
opioid prescription rate among Program members, when 
all health conditions are considered, may be higher than 
the reported rate in this study.

Members with hospice care or surgery procedures had 
the highest opioid prescription rates, followed by mem-
bers with cancer, and acute or chronic pain claims. The 
majority of the opioid prescriptions were dispensed for 
cancer, hospice, or end-of-life care. This is not surpris-
ing as opioids are widely used for treatment of severe 
pain from cancer or those in hospice care, and nearly 
20% of the Program population had a cancer certifica-
tion. This study showed that members with PTSD but no 
cancer certifications had a higher prevalence of opioid 
prescriptions, compared to those with other non-cancer 
WTC Health Program conditions. This is consistent with 
the findings of a previous study [24], which used self-
reported data to examine the association between PTSD 

and the risk of prescription opioid use and misuse among 
the World Trade Center Health Registry enrollees, who 
lived, worked or went to school in the area of the WTC 
disaster, or were involved in rescue and recovery efforts. 
That study found that individuals with past or current 
PTSD had a greater risk of opioid-related outcomes (i.e., 
prescription opioid use and misuse) compared to those 
who never had PTSD [24].

Among those with Program-paid diagnostic or 
treatment claims, opioid prescribing rates increased 
monotonically from 2013 to 2017, then decreased mono-
tonically over the subsequent years. This trend was differ-
ent from the national trend, which decreased from 21% 
in 2014 to 15% in 2018 [20–22], probably because the 
increase in our study was mostly driven by prescriptions 
for hospice/end-of-life care or cancer in an aging popula-
tion exposed to 9/11 attacks, which increased from 2013 
to 2018. The decrease since 2019 in our study was largely 
driven by the decreasing trend of opioid prescriptions for 
surgery, acute or chronic pain, and also the slow decrease 
for hospice/end-of-life care or cancer since 2019. This 
coincided with the various measures implemented by 
the Program (as listed in the background section) to 
improve opioid prescribing among its members, start-
ing in September 2018, and after publication of the 2016 

Fig. 2 Proportion of members with diagnostic or treatment claims who had opioid prescription claims during 2013–2021
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CDC Guideline [5]. Although overall opioid prescrip-
tions were decreasing before the release of the 2016 CDC 
Guideline, the timing of this release was associated with 
an acceleration in decreases of overall prescribing and 
high-risk prescribing (e.g., high-dosage opioid prescrib-
ing and concurrent prescribing of opioid pain medication 
and benzodiazepines) [25–27]. Starting in March 2020, 
health care delivery in the United States was disrupted 
by the Coronavirus disease 2019 (COVID-19) pandemic. 
Studies have shown that the pandemic led to unchanged 
or decreased opioid prescribing [28–30]. Although our 
study was not intended to assess the impact of the pan-
demic on opioid prescribing paid by the Program, a clear 
impact was not observed in our study. A decreasing trend 
in opioid prescribing began in 2019 (pre-pandemic) 
and continued to 2021, and the reasons why the trend 
kept going down during the pandemic might involve 
the measures implemented in 2018 and/or pandemic 
impacts.

The PQA opioid measures were developed so that 
claims data could be used to evaluate opioid prescription 
safety using the 2016 CDC Guideline recommendations, 

and excluded individuals with hospice care, cancer, or 
sickle cell diseases. The 2016 CDC Guideline recom-
mended that when starting opioid therapy, clinicians 
should prescribe immediate-release opioids, the lowest 
effective dosage, and no more than the quantity needed 
[5]. In this study, among members with IOP, less than 
6.5% started with long-acting opioids (PQA measure IOP-
LA) in each measurement year from 2013–2021, which is 
consistent with the CDC recommendation. Though the 
proportion of members with IOP who were prescribed 
for long duration (≥ 7  days, PQA measure IOP-LD) and 
the proportion started with high dosage opioids (≥ 50 
MME/day, measure IOP-HD) were both relatively high, 
especially in 2013–2016 (between 28% -41%), both have 
decreased since 2017.

The 2016 CDC Guideline also recommended avoiding 
increasing the dosage to ≥ 90 MME/day without justifi-
cation and avoiding COB prescribing whenever possible 
[5]. CMS also provided estimates of a few PQA opioid 
measures related to these recommendations, using claims 
data from Medicare Advantage Prescription Drug Con-
tracting (MAPD) and Prescription Drug Plan  (PDP) in 

Fig. 3 PQA measures on opioid prescriptions by year from 2013 to 2021 paid by the WTC Health Program
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2019 and 2020 [31]. For the PQA measure OHD, use of 
high-dose opioids in persons without cancer, our study 
reported 16.7% in 2019 and 13.8% in 2020. These values 
are higher than the estimate reported by CMS, which was 
about 7% on average for both MAPD and PDP in 2019 
and 2020 [31]. For concurrent use of opioids and ben-
zodiazepines (PQA COB), the estimate in our study was 
higher than the CMS estimate in 2019 (24% vs 17%) but 
was similar to CMS in 2020 (16% vs 17%). For the PQA 
measures OMP, use of opioids from multiple providers 
in persons without cancer, and OHDMP, use of opioids 
at high dosage and from multiple providers, estimates in 
this study for each year from 2013 and 2021 were all close 
to zero, indicating good practice with respect to control-
ling the overdose risk factor from using opioids from 
multiple providers.

The Program semiannually reviews concurrent pre-
scriptions of high dose opioids (> 90 MMEs/day) and 
benzodiazepines. When reviewing the medical records of 
31 members from 2017 and 2018 with opioid > 90 MMEs/
day or with benzodiazepine concurrent use for non-can-
cer treatment, the Program found that such use was med-
ically necessary in 61% of instances. Although opioid use 
by some non-cancer members appears inconsistent with 
CDC 2016 recommendations based on claims data, the 
related benefits might outweigh the risks.

The 2016 CDC Guideline recommended urine drug 
testing (i.e., toxicology testing) before starting opioid 
therapy and consider testing at least annually for persons 
who were prescribed opioids for chronic pain to assess 
for the prescribed opioid as well as for other controlled 
prescription drugs and illicit drugs. The PQA measure 
AMO, annual monitoring for persons on long-term opi-
oid therapy, in this study showed that annual drug moni-
toring had been rarely conducted during 2013–2021. It 
is possible that drug tests were conducted for the mem-
bers but not paid by the Program and thus not cap-
tured by this analysis. Furthermore, the updated 2022 
CDC Guideline recommended that clinicians consider 
the benefits and risks of toxicology testing to assess for 
prescribed medications as well as other prescribed and 
nonprescribed controlled substances when prescribing 
opioids for subacute or chronic pain [6].

There are several limitations with this study. First, elec-
tronic health records were not available for this analy-
sis, making it challenging to identify the actual medical 
conditions related to opioid prescriptions. As a result, 
this study developed algorithms to estimate opioid pre-
scription indicators, and 12% of opioid prescriptions dur-
ing 2013–2022 had an unknown indicator. Second, only 
claims paid by the WTC Health Program were included. 
As such, data on the scope of opioid use and related ser-
vices, such as annual urine drug tests, may be incomplete 

since claims paid by other insurance providers or by self-
pay were not available. In addition, opioid prescriptions 
for conditions unrelated to WTC exposure (and thus not 
covered by the Program) were also not available. Third, 
chronic pain- and acute pain-related ICD-10-CM codes 
were abstracted from Mikosz et al. [17], and if there have 
been any subsequent updates to those pain-related ICD 
codes, such updates are not included in our analyses. In 
addition, diagnosis/treatment claims with pain-related 
ICD codes do not always indicate a pain diagnosis, as the 
ICD code might be for an exclusion diagnosis. Finally, 
since our study focused on the WTC Health Program 
population, the findings may not be generalizable to 
other populations. Nonetheless, given this population’s 
high prevalence of cancer, mental health conditions, and 
co-morbidities, this is an important group to study. In 
addition, other health programs may gain insights from 
the Program’s experience in managing opioid prescribing.

Conclusions
Program-paid opioid prescription rates for all members 
and  for those with non-cancer pains were low, and opi-
oid prescriptions paid by the Program were primarily 
dispensed to members with cancer. Based on the trends 
of opioid prescription rates and practice, Program efforts 
to improve opioid prescribing coincided with improve-
ments in outcomes. Nevertheless, potential areas for 
improvement were identified and continued surveillance 
is needed, such as urine drug tests during LTOT and pre-
scribing opioids at high dose or concurrently with benzo-
diazepines to members without cancer.
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