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Abstract

Objective: To estimate the self-reported prevalence of prescription opioid use and illicit drug use 

in the United States.

Methods: Self-reported prescription opioid use and illicit drug use (mostly nonopioid) were 

obtained for adults and adult workers (NHANES 2005–2016).

Results: Prevalence (95% CI) of prescription opioid use was 6.5% (6.0–7.0) (adults) and 4.1% 

(3.7–4.5) (workers). Prevalence of illicit drug use was 9.5% (8.8–10.1) (adults) and 10.2% 

(9.4–11.1) (workers). Among occupations, prevalence of prescription opioid use was highest in 

personal care (6.5%; 4.1–10.4) and healthcare practitioners (5.9%; 3.8–9.0); for illicit drug use, 

construction/extraction (18.0%; 15.1–21.3) and food preparation (15.8%; 12.5–19.7).

Conclusion: The prevalence of prescription opioid use was elevated among some occupations. 

Judicious prescription strategies and targeted interventions are both needed. The prevalence of 

illicit drug use among certain occupational groups suggests the need to ensure access to therapy.
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For the past two decades, increasing overdoses involving opioids have adversely affected the 

United States (U.S.) population, resulting in an opioid overdose epidemic that was declared 

a National Public Health Emergency in the fall of 2017.1,2 Although the epidemic began 

with the over-prescribing of prescription opioids, overdose deaths from illicit drugs such 

as illicitly manufactured fentanyl, heroin, and cocaine has become epidemic as states have 

mandated the requirements of the prescription drug monitoring programs (PDMPs).1,3,4 The 

rate of opioid-involved overdose deaths increased five-fold, from 2.9 per 100,000 population 

in 1999 to 14.6 per 100,000 in 2018.5

Since work is an important aspect of life for the majority of U.S. adults, occupational factors 

could potentially influence opioid use. For example, a work-related injury or illness could 

be the proximate cause for an opioid prescription that eventually leads to opioid misuse, use 

disorder, other illicit drug use, and overdose. This suggests that occupations or industries 

with high injury or illness rates might have high rates of opioid use or misuse. A recent 

study conducted by the National Institute for Occupational Safety and Health (NIOSH) 

found that workers in construction, extraction, and health care practitioner occupations had 

the highest prevalence of opioid-involved deaths.6
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Workers’ compensation studies have shown that 44% of all claims had at least one opioid 

prescribed; 45% of the claimants received an opioid prescription two or more years after the 

initial injury date.7 Long-term use of opioids and illicit drugs may increase the opportunity 

for the development of opioid use disorders.8 Moreover, other workers’ compensation 

studies have suggested that, among all occupational groups, construction workers have one 

of the highest rates of opioid dispensing.9–11 However, not all U.S. employers are covered 

by workers’ compensation programs and some occupational groups are more likely than 

others to experience events resulting in workers’ compensation claims. Therefore, studies 

of workers’ compensation data do not provide a comprehensive view of opioid use disorder 

among U.S. workers, although they offer a valuable viewpoint of opioid prescribing.

Researchers studying prescription opioid use also use nationally representative datasets such 

as the Medical Expenditure Panel Survey (MEPS) to provide a broader view of the opioid 

crisis, by examining the prescription opioid use among the U.S. working population. Such 

examination may be helpful in identifying and understanding the potential occupational 

antecedents of prescription opioid prescribing and associated risk factors. According to a 

study using MEPS data by Asfaw et al, there was a high prevalence of prescription opioid 

use (regardless of payer) among construction workers, which was consistent with worker 

overdose mortality and workers’ compensation studies.11,12

In this study, we look to broaden the scope of our understanding of the opioid crisis as it 

manifests among the working population by addressing gaps in our knowledge. We describe 

the prevalence of both legal prescription opioid use and illicit drug use, mostly drugs other 

than opioids, among U.S. workers by demographic and lifestyle characteristics, industry, 

and occupation, and provide prevalence estimates with specific industry and occupation 

groups according to the most recent data available from the National Health and Nutrition 

Examination Survey (NHANES).

METHODS

Data Source and Study Population

Prescription opioid use and illicit drug use was assessed using data from the NHANES, 

which is developed and administered by the National Center for Health Statistics (NCHS) 

of the U.S. Centers for Disease Control and Prevention (CDC). The NHANES was created 

to assess the health and nutritional status of the U.S. population. Since 1999, the NHANES 

has been designed as a nationally representative cross-sectional survey conducted in 2-year 

cycles. Data are collected through in-person household interviews and physical examinations 

in specially designed and equipped mobile centers. As a multistage, stratified, complex, 

probability sample, NHANES oversamples persons of racial/ethnic minority subgroups (eg, 

non-Hispanic blacks, Hispanics, and non-Hispanic Asians), low-income persons, and older 

adults. Individuals therefore are assigned weights to account for their unequal sampling 

probability and nonresponse. Extensive details about the questionnaire, methodology, data, 

and documentation are available on the NHANES website https://wwwn.cdc.gov/nchs/

nhanes/AnalyticGuidelines.aspx.
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Analyses for this study are based on data collected from those aged 18 years or older during 

the six NHANES survey cycles during 2005 to 2016. The selection of cycles was determined 

by data availability. The data for prescription medication, illicit drug use, and characteristics 

are available in the 2005 to 2016 survey data, while coded industry and occupation data are 

only available from 2005 to 2014.

The total pooled NHANES sample size for 2005 to 2016 was 60,936, with varying response 

rate from 61% in 2015 to 2016 to 80% in 2005 to 2006. The sample for analysis of U.S. 

adults (aged 18 years or older) was 36,287. The sample for analysis of U.S. adult workers 

(aged 18 years and older who were “working at a job or business” or “with a job or business 

but not at work” during the week prior to their interview) was 19,858, after excluding 16,429 

persons who did not have a job in the past week (eg, those who were unemployed, retired, or 

students). The sample for analysis of U.S. adult workers by industry and occupation groups 

was 16,421 in 2005 to 2014. Supplement Figure 1, http://links.lww.com/JOM/A971, shows 

the flowchart of inclusion and exclusion criteria of this study.

Prescription Opioid Use

Participants were asked by trained interviewers if they had taken any prescription medication 

during the month prior to the survey date. Those who responded “yes” were asked to show 

the interviewer the medication containers of all the products used. If no container was 

available, participants were asked to report the name of the medication.

All drug names entered by the interviewer were compared to the Multum Lexicon Drug 

Database, which is a comprehensive database of all prescription and some nonprescription 

drug products available in the U.S. drug market. The medications were coded using the 

Multum Lexicon Therapeutic Classification Scheme, a 3-level nested category system that 

assigns a therapeutic classification to each drug and each ingredient of the drug. Detailed 

information about the Multum Lexicon Drug Database is available at https://wwwn.cdc.gov/

Nchs/Nhanes/1999-2000/RXQ_DRUG.htm. Codes used to identify prescription opioid use 

were: Level 1: 57 = central nervous system agents; Level 2: 58 = Analgesics; Level 3: 60 

= narcotic analgesics, or 191 = narcotic analgesics combinations. Medications containing 

buprenorphine were excluded because they are used to treat use disorder.13

The duration of use was recorded for each prescription medication. Long-term opioid 

therapy was defined as medication taken for more than 90 days. To calculate the proportion 

of long-term use among those reporting any prescription opioid use, the following formula 

was used: the weighted number of persons who reported long-term opioid therapy over the 

weighted number of persons who reported prescription opioid use.

Illicit Drug Use

Adults were asked about use of drugs not prescribed by a doctor. Illicit drug use was defined 

as any use of marijuana or hashish, cocaine, heroin, or methamphetamine during the past 

30 days or injection use of nonprescription drugs during the past 30 days. Participants aged 

18 to 59 years were asked if they used marijuana, cocaine, heroin, methamphetamine, and 

needle injection drugs (cocaine, heroin, methamphetamine, steroids, and any other drugs) 

during the past 30 days. Participants aged 18 to 69 years were asked if they injected 
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any nonprescription drugs during the past 30 days. This measure of nonprescription drug 

use does not include opioids specifically, and therefore cannot evaluate illicit opioid use, 

although a small amount of illicit opioid use may be captured as part of the “other” response 

to IV drug use in the past 30 days. The interview questions were self-administered using 

the Audio Computer-Assisted Self-Interviewing system at the Mobile Examination Center 

(MEC). No proxy respondents or translators were used in situations when the respondents 

could not self-report. Individuals with mental impairments or those with language barriers 

were not asked these questions.

Demographic, Lifestyle, and Job Characteristics

We obtained data from the NHANES questionnaire on age (18 to 29, 30 to 44, 45 to 59, 60+ 

years), gender (male, female), race and Hispanic origin (non-Hispanic white, non-Hispanic 

black, other race, and Hispanic), education (< high school, high school or equivalent, some 

college, and college degree or higher), smoking status (never, former, and current), type 

of employment (private companies, government, self-employed, unemployed, retired, and 

nonemployed), and work hours per week (<40 hours, 40 hours, and >40 hours). Alcohol 

consumption was categorized into three groups (none, moderate, and heavy) as defined 

by CDC (https://www.cdc.gov/alcohol/fact-sheets/alcohol-use.htm). Moderate drinking was 

defined as consuming up to 7 drinks of alcohol per week for women and up to 14 drinks for 

men. Consumption beyond these amounts was considered heavy drinking.

At the time of these analyses, the most recent data available from the NHANES occupational 

questionnaire was for 2005 to 2014. It was coded into occupation and industry groups based 

on 4-digit U.S. Census Bureau codes that are consistent with the Standard Occupational 

Classification (SOC) system and the North American Industry Classification System 

(NAICS). The public use data files provided 22 broad industry groups and 23 broad 

occupational groups. This study includes all groups, except for "Armed Forces."

Statistical Analysis

The NHANES data in the current analyses were combined into six 2-year 

cycles during 2005 to 2016 and were analyzed according to NHANES Analytic 

Guidelines 1999 to 2010 (https://www.cdc.gov/nchs/data/series/sr_02/sr02_161.pdf) 

and 2011–2016 (https://wwwn.cdc.gov/nchs/data/nhanes/2011-2012/analyticgui-delines/

analytic_guidelines_11_16.pdf). To attain unbiased estimates, all analyses were weighted 

to account for the complex survey design and survey nonresponse using SAS-callable 

SUDAAN v11.0 software (Research Triangle Institute, Research Triangle Park, NC). In 

order to accurately represent the population of the U.S., all analyses were performed using 

the interview weight variable, which was divided by 6 to take into consideration the six 

2-year cycles during 2005 to 2016. Standard errors were estimated using Taylor series 

linearization methods.

We assessed the prevalence of prescription opioid use and illicit drug use by demographic 

factors (age, gender, race/ethnicity, and education level), lifestyle habits (alcohol 

consumption and smoking status), and employment characteristics (type of employment 

and work hours per week) in 2005 to 2016 (Tables 1 and 2) and by industry and occupation 
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groups in 2005 to 2014 (Tables 3 and 4). Differences in prevalence between categories 

within these groups were not tested for statistical significance. The prevalence estimates (%) 

were weighted and age-adjusted to the 2010 U.S. adult standard population for age groups: 

18 to 29, 30 to 44, 45 to 59, 60+ years. The relative standard error (RSE) is defined by the 

standard error of the estimate divided by the estimate and then multiplied by 100. The point 

estimates of prevalence with the relative standard error larger than 30% were considered 

unreliable and were identified by a symbol (#) in the tables.

RESULTS

Prescription Opioid Use and Illicit Drug Use Among U.S. Adults by Type of Employment, 
2005–2016

During the period 2005 to 2016, the prevalence of recent prescription opioid use (past 30 

days) among all U.S. adults was 6.5% (6.0 to 7.0) (Table 1). The prevalence of recent use 

ranged from 3.4% (2.5 to 4.7) for the self-employed to 4.9% for the unemployed (3.3 to 7.1) 

and for retirees (3.5 to 7.0), while the prevalence for those not in the labor force was 14.4% 

(13.1 to 15.8). Among all adults taking prescription opioids, 63.4% (61.1 to 65.6) reported 

long-term use (>90 days). The highest proportion with long-term use was reported by the 

unemployed (76.8%; 67.4 to 84.0). The prevalence of illicit drug use in U.S. adults was 

9.5% (8.8 to 10.1) overall, with a prevalence of 16.2% (14.2 to 18.5) among unemployed 

adults.

Prescription Opioid Use and Illicit Drug Use Among all U.S. Workers, 2005 to 2016

During 2005 to 2016, the prevalence of prescription opioid use among U.S. workers was 

4.1% (3.7 to 4.5) overall (Table 2). Some groups of workers with high prevalence were 

current (6.3%; 5.4 to 7.3) or former (5.4%; 4.3 to 6.8) smokers and those with some college 

education (5.0%; 4.3 to 5.7). Among workers taking prescription opioids, 54.3% (50.5 to 

58.1) reported long-term use. Workers with a high proportion of long-term use included 

those aged 45 to 59 (70.1%; 62.1 to 77.0), those who reported no alcohol consumption 

(62.9%; 55.2 to 70.0), and current smokers (62.2%; 53.1 to 70.6).

The prevalence of illicit drug use in workers was 10.2% (9.4 to 11.1). Groups with high 

prevalence were heavy drinkers (26.5%; 23.4 to 29.9), current smokers (22.6%; 20.7 to 

24.5), and those aged 18 to 29 (19.0%; 9.4 to 11.1).

Prescription Opioid Use and Illicit Drug Use Among U.S. Workers by Industry, 2005 to 2014

Among the 21 NAICS industry groups included in this study, the prevalence of prescription 

opioid use during 2005 to 2014 was 4.4% (3.9 to 4.9) overall and ranged from 2.2% (1.5 

to 3.2) in educational services to 7.4% (2.9 to 17.8) in mining (although the estimate for 

mining should be interpreted with caution due to a large RSE) (Table 3). Other industries 

with high prevalence of prescription opioid use were accommodation and food services 

(6.4%; 4.1 to 9.7), health care and social assistance (5.8%; 4.6 to 7.3), construction (5.4%; 

3.8 to 7.6), and real estate and rental and leasing (5.4%; 2.8 to 10.3). The prevalence of illicit 

drug use was 9.7% (9.0 to 10.4) overall and ranged from 3.8% (1.6 to 8.4) in agriculture, 

forestry, fishing, and hunting to 20.1% (13.2 to 29.4) in mining. Other industries with high 
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prevalence of illicit drug use were real estate and rental and leasing (17.7%; 12.0 to 25.2), 

arts, entertainment, and recreation (17.2%; 11.7 to 24.6), and accommodation and food 

services (15.5%; 12.2 to 19.5).

Prescription Opioid Use and Illicit Drug Use Among Workers by Occupation, 2005 to 2014

Across the 22 SOC occupational groups included in this study, the prevalence of prescription 

opioid use was 4.4% (3.9 to 4.9) and ranged from 1.7% (0.4 to 6.7) in farming, fishing, 

and forestry (estimate should be interpreted with caution due to a large RSE) to 6.5% (4.1 

to 10.4) in personal care and service (Table 4). Other occupations with high prevalence of 

prescription opioid use were health care practitioners and technicians (5.9%; 3.8 to 9.0), 

legal (5.8%; 2.3 to 13.6, although this estimate should be interpreted with caution due to 

a large RSE), food preparation and serving related (5.7%; 3.6 to 8.9), protective service 

(5.5%; 2.9 to 10.3), and community and social service (5.5%; 2.7 to 10.8, although this 

estimate should be interpreted with caution due to a large RSE). The prevalence of illicit 

drug use was 9.7% (9.0 to 10.4) and ranged from 4.1% (2.6 to 6.3) in education, training, 

and library to 18.0% (15.1 to 21.3) in construction and extraction. Other occupations with 

high prevalence of illicit drug use were food preparation and serving related (15.8%; 12.5 

to 19.7), arts, design, entertainment, sports, and media (14.3%; 9.1 to 21.6), and installation, 

maintenance, and repair (14.0%; 11.0 to 17.6).

DISCUSSION

This study examined prescription opioid use and illicit use of other drugs by worker 

characteristics, industry, and occupation using National Health and Nutrition Examination 

Survey (NHANES) data, 2005 to 2016. The prevalence of prescription opioid use was higher 

among those not working (unemployed, retired, not in the labor force) than among workers 

(private companies, government, self-employed). The prevalence of illicit drug use was 

higher among the unemployed than among workers. A variety of demographic, lifestyle, and 

socioeconomic characteristics were observed with higher prevalence of prescription opioid 

use and illicit drug use among workers. The prevalence of prescription opioid use ranged 

from 2.2% to 7.4% across 21 industries and from 1.7% to 6.4% across 22 occupational 

groups. The prevalence of illicit drug use ranged from 3.8% to 20.1% across the same 

industries and from 4.1% to 18.0% across occupational groups.

In the present study, the prevalence of recent prescription opioid use was highest among 

those not in the labor force (14.4%); unemployed workers had the highest proportion of 

long-term use of prescription opioids. In a previous study that focused specifically on 

past-year nonmedical use of prescription opioids (not prescribed for the respondent or use 

only for the experience or feeling) using data from the National Survey on Drug Use and 

Health (NSDUH), 2011 to 2013, the highest prevalence for nonmedical use of prescription 

opioids was among the unemployed, three times greater than for those not in the labor 

force.14 Unemployment has also been associated with current opioid use disorder (a DSM-5 

diagnosis that excludes those under appropriate medical supervision) in the 2012 to 2013 

National Epidemiological Survey on Alcohol and Related Conditions III (NESARC III).15 

In the present study, the highest prevalence of illicit drug use (16.2%) was among the 
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unemployed, similar to the prevalence of 18.2% for past-month illicit drug use among the 

unemployed in the 2013 NSDUH.16

Our findings are consistent with findings in the study by Asfaw et al using the Medical 

Expenditure Panel Survey, that showed the prevalence of prescription opioid purchases was 

highest among ages 45 years and older.12 There are relatively few other published papers 

that look at the prevalence of current prescription opioid use or illicit drug use among U.S. 

workers. This demonstrates the need for additional research in this area.

Long-term use of prescription opioids for chronic pain has been shown to be associated 

with opioid use disorder and overdose deaths.8,17–19 The epidemic of opioid overdose began 

with deaths due to use of prescription opioids for chronic pain (in the 1990s), followed by 

a predominance of heroin overdoses (in 2010), then synthetic opioids such as fentanyl (in 

2013).20 Wilson and colleagues reported that during 2017 to 2018, 68% of drug overdose 

deaths in the U.S. involved an opioid,21 and a quarter of patients who received long-term 

opioid therapy in a primary care setting struggled with opioid use disorder.22,23 Our finding 

of the proportion of long-term use of prescription opioids may indicate increasing risk for 

substance use disorder, especially in workers who were 45 or more years of age, those who 

took heavy alcohol, or current smokers.

In previous studies, the prevalence of prescription opioid use and opioid-related 

overdose deaths were highest among workers in construction and agriculture and fishing 

industries.3,7–9 However, in the current study, workers in accommodation and food services 

had the highest prevalence of prescription opioid use (6.4%), followed by those in health 

care and social assistance (5.8%) and construction (5.4%). Prescription opioid use in these 

three industry sectors represents a third of opioid use across the 21 industry sectors. In 

a recent study, the Montana Department of Labor and Industry showed that workers in 

restaurants had the most opioid claims for their injuries.24

Workers who may more easily access prescription opioids, such as healthcare practitioners 

and technicians (5.9%), had higher prevalence of prescription opioid use than the overall 

prevalence of all occupations (4.4%). These workers may benefit from public health 

programs with a focus on treating prescription opioid use disorder, but that also include 

essential response strategies such as medication-assisted treatment and increased availability 

of naloxone to treat opioid overdose.25 NIOSH recently released a workplace solutions 

document “Medication-Assisted Treatment for Opioid Use Disorder,” which provides 

information for workers and employers on preventing opioid use disorder and facilitating 

support treatment if it does occur.26

Among industry groups, workers in mining had the highest prevalence of illicit drug use 

which is two times higher than the average prevalence for all industry groups (20.1% and 

9.7%, respectively). A 2015 report from the Substance Abuse and Mental Health Service 

Administration revealed that 5% of mining workers reported illicit drug use within the past 

month.25 Workers in Arts, entertainment, and recreation (17.2%) and accommodation and 

food services (15.5%) had high prevalence of illicit drug use. A report using 2008 to 2012 

data from NSDUH had similar results for fulltime workers in these two industry areas 
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(19.1% and 13.7%, respectively).25 Among occupational groups, workers in construction 

and extraction had the highest prevalence of illicit drug use. No other studies on the 

prevalence of illicit drug use by occupations were identified.

Limitations and Strengths

There are a few limitations that must be taken into consideration. First, the estimated 

prevalence of prescription opioid use and illicit drug use in this study was based entirely 

on self-reported survey responses. Although the self-reported prescription opioid use was 

verified by an interviewer, illicit drug use was collected through an Audio Computer-

Assisted Self-Interview system and might have been subject to recall and response bias. 

Second, although information on illicit drug use was collected among participants who were 

12 years and older, the data on illicit drug use that was made available to the public during 

2005 to 2008 consisted only of participants ages 20 years and older. However, we did not 

restrict our analyses to this group (20+ years) but also included persons 18 years and older. 

Therefore, lack of information on illicit drug use among those who were 18 to 19 years 

old during the survey cycles of 2005 to 2006 and 2007 to 2008 might have resulted in 

an underestimation of the prevalence of illicit drug use, particularly among industries or 

occupations that have a larger percentage of young workers. In addition, the data did not 

have diagnostic information, therefore, prescription opioid misuse could not be estimated. 

Another limitation is that the prevalence of prescription opioid use by specific type of drug 

could not be estimated due to the small subsample size among U.S. workers. The illicit 

drug use variable is based on questions that did not specifically ask about opioids, and it 

is unclear how much of the reported illicit drug use is opioid-related. Cautions need to be 

taken when interpreting the results. Although NHANES includes detailed information on 

occupation and drug use, the sample sizes for some specific occupation and industry groups 

were small which resulted in unreliable estimates with large variance.

However, there are also a few strengths to this study. The data are based on a nationally 

representative sample and provide the opportunity to estimate the prevalence of prescription 

opioid use and illicit drug use by industry and occupation among all workers. In addition, 

the data collected include a variety of work characteristics and sociodemographic variables 

which allowed us to evaluate how these factors are associated with prescription opioid use 

and illicit drug use among the working population.

CONCLUSION

The results of our study show that the prevalence of prescription opioid use in the past 30 

days was 6.5% among all U.S. adults. Unemployed persons reported the highest prevalence 

of long-term prescription opioid use and the highest prevalence of illicit drug use.

Among employed workers, those employed in the mining industry reported the highest 

prevalence of both prescription opioid use and illicit drug use. Workers in personal care and 

service occupations reported the highest prevalence of prescription opioid use, while those in 

construction and extraction occupations reported the highest prevalence of illicit drug use.
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Our findings underscore the need for education and intervention among all workers but 

especially those in the industries and occupations most affected by prescription opioid use 

and illicit drug use. The prevalence of prescription opioid use among some occupational 

groups compared to the overall prevalence suggests that these groups may be experiencing 

more injuries and pain. For these groups, it is important to prescribe opioids only when the 

benefits exceed the risks. However, prescriptions are only short-term solutions and studies 

should be conducted to identify the most effective interventions that can be implemented to 

decrease the prevalence of the injuries or other sources of pain. The prevalence of illicit drug 

use among certain occupational groups suggests the need to ensure access to substance use 

treatment provision when needed.
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