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Abstract

Objective.—This study examined factors associated with prescription opioid analgesic use in the 

US population using data from a nationally representative sample. It focused on factors previously 

shown to be associated with opioid use disorder or overdose. Variations in the use of different 

strength opioid analgesics by demographic subgroup were also examined.

Methods.—Data came from respondents aged 16 years and older who participated in the 

National Health and Nutrition Examination Survey (2011–2014). Respondents were classified as 

opioid users if they reported using one or more prescription opioid analgesics in the past 30 days.

Results.—Opioid users reported poorer self-perceived health than those not currently using 

opioids. Compared with those not using opioids, opioid users were more likely to rate their health 

as being “fair” or “poor” (40.4% [95% confidence interval {CI} = 34.9%–46.2%] compared with 

15.6% [95% CI = 14.3%–17.1%]), experienced more days of pain during the past 30 days (mean = 

14.3 [95% CI = 12.9–15.8] days compared with 2.3 [95% CI = 2.0–2.7] days), and had depression 

(22.5% [95% CI = 17.3%–28.7%] compared with 7.1% [95% CI = 6.2%–8.0%]). Among those 

who reported using opioids during the past 30 days, 18.8% (95% CI = 14.4%–24.1%) reported 

using benzodiazepine medication during the same period and 5.2% (95% CI = 3.5%–7.7%) 

reported using an illicit drug during the past six months. When opioid strength was examined, a 

smaller percentage of adults aged 60 years and older used stronger-than-morphine opioids 

compared with adults aged 20–39 and 40–59 years.

Conclusions.—Higher percentages of current opioid users than nonusers reported having many 

of the factors associated with opioid use disorder and overdose.
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Introduction

The use of prescription opioid analgesics has increased during the past two decades [1–3]. 

As of 2011–2012, 6.9% of adults aged 20 years and older reported using a prescription 

opioid analgesic in the past 30 days [4]. This increase in opioid use has corresponded with 

increases in the rates of opioid use disorder and opioid-related deaths [5–7]. Significant 

resources have been mobilized to develop prescription guidelines to decrease these adverse 

outcomes [8–10].

As part of the effort to reduce opioid-related adverse outcomes, researchers have examined 

the characteristics of opioid users to understand factors associated with opioid use disorder 

and overdose. These associated factors include poor mental health, illicit drug use, alcohol 

abuse, and concurrent use of benzodiazepine and antidepressant medications [11–15]. In 

addition, variation in opioid analgesic strength is also a concern due to greater risk of opioid 

use disorder from using stronger-than-morphine opioids [8]. Most of this research, however, 

has focused on opioid users within specific cohorts or subgroups, for example, Medicaid 

users, opioid users within a specific geographic location, or people who report having 

chronic pain [13,16,17].

The study’s objective was to examine factors associated with the use of prescription opioid 

analgesics using the most current data available from a nationally representative sample of 

the noninstitutionalized US population. It focused on factors shown in prior research to be 

associated with opioid use disorder or overdose. Variations in the use of different strength 

opioid analgesics by demographic subgroups were also examined.

Methods

Data

The National Health and Nutrition Examination Survey (NHANES) is a continuous, cross-

sectional survey conducted by the National Center for Health Statistics (NCHS). A complex, 

multistage probability sampling design is used to generate a representative sample of the 

civilian, noninstitutionalized US population [18,19]. Participants receive a detailed in-home 

interview followed by a physical examination at a mobile examination center (MEC). As 

part of the MEC exam, participants are asked to complete a health interview including 

questions on alcohol and drug use, pain experiences, and depression in a private setting. 

Study protocols were approved by the NCHS Research Ethics Review Board, and informed 

consent was obtained from all participants. Data are collected continuously but are released 

in two-year cycles. Data from two cycles of two years were included in the analysis: 2011–

2012 and 2013–2014. The examination response rates for each cycle were 69.5% and 

68.5%, respectively [20]. The analytic sample included all NHANES respondents aged 16 

years and over who completed the household interview and physical examination and had no 

missing data on questions regarding their use of prescription medication (N = 12,114).

Variables

Prescription Opioid Use and Strength—Data on prescription medications used in the 

past 30 days were collected during the household interview. Respondents aged 16 years and 

Frenk et al. Page 2

Pain Med. Author manuscript; available in PMC 2020 January 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



older were asked: “In the past 30 days, have you used or taken medication for which a 

prescription is needed?” Those who answered affirmatively were asked to show their 

prescription medication containers to the interviewer and report details related to their use. 

The interviewer examined the containers and recorded the exact product names from their 

labels. If containers were not available, the participant verbally reported this information. In 

2013–2014, interviewers could indicate that they had recorded the medication’s name from 

the documentation (printout) respondents received from the pharmacy when they filled their 

prescription (if the medication’s container was not available). In 2011–2014, 85.8% of the 

drug product names were recorded by direct observation of the container, 2.9% were 

recorded based on the pharmacy printout, and the rest (11.3%) were collected via 

respondents’ recall. Except for the minor change noted above, the collection methodology 

was similar for both NHANES cycles [21]. NCHS classified the prescription medications 

based on the therapeutic classification scheme of Cerner Multum’s Lexicon Plus propriety 

database [22].

Two Multum ingredient categories (narcotic analgesics and narcotic analgesic combinations) 

were used to identify opioid analgesic medications, similar to prior research [4]. Opioids that 

were identified were then categorized based on their strength relative to morphine using a 

classification scheme used in prior research [4,23]: weaker than morphine (codeine, 

dihydrocodeine, meperidine, pentazocine, propoxyphene, and tramadol), morphine 

equivalent (hydrocodone, morphine, and tapentadol), or stronger than morphine (fentanyl, 

hydromorphone, methadone, oxycodone, and oxymorphone). Respondents who reported 

using two or more opioid analgesics in the past 30 days (about 12% of opioid users) were 

categorized based on the strongest opioid they reported.

Other Prescription Medication Variables—Three additional variables were derived 

from the prescription medication data. Two were binary variables: One indicated whether 

respondents used prescription benzodiazepines during the past 30 days (Multum categories 

benzodiazepine anticonvulsants and benzodiaze-pines), and the other indicated whether 

respondents used prescription antidepressants during the past 30 days (Multum category 

antidepressants). The third was a variable assessing total number of nonopioid prescription 

medications used in the past 30 days (0, 1–3, 4–6, 7+).

Demographic Variables—Demographic variables included respondents’ age (16–19, 20–

39, 40–59, 60+ years), sex (male, female), race/Hispanic origin (non-Hispanic white, non-

Hispanic black, non-Hispanic Asian, Hispanic), and health insurance status (have health 

insurance, do not have health insurance).

Health Measures—Factors associated with opioid use included a dichotomous measure of 

self-rated health (excellent/very good/good, fair/poor) [24]; the number of days (out of 30) 

pain made it difficult to complete usual activities (0, 1–13, 14–29, 30 days); the number of 

days (out of 30) respondents felt worried, tense, or anxious (0, 1–13, 14–29, 30 days); and 

whether respondents had depression during the past two weeks, indicated by having a score 

of 10 or higher on the Patient Health Questionnaire (PHQ-9), a depression screening 

instrument [25]. These variables come from an interview conducted during the MEC 

examination.
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Health Risk Behaviors—Two health risk behaviors were included. A measure of current 

alcohol consumption was included: nondrinker (0 drinks in past year, former drinkers, and 

lifetime abstainers), light drinker (average of 3 or fewer drinks per week), moderate drinker 

(average of 4–14 drinks per week for men; average of 4–7 drinks per week for women), and 

heavy drinker (average of 15 or more drinks per week for men; average of 8 or more drinks 

per week for women) [26]. A dichotomous variable (yes/no) indicating whether respondents 

used one or more of the following illicit drugs (cocaine, heroin, methamphetamine, and 

other injected drugs not prescribed by a doctor) during the past six months was also created. 

Like the health measures, information on these behaviors came from an interview conducted 

during the MEC examination.

Data Analysis

The analysis was conducted in three parts. First, estimates of demographics, health 

measures, and high-risk behaviors among those who used prescription opioids during the 

past 30 days were generated and then compared with estimates from those who did not use 

opioids during the past 30 days. Differences in the mean number of days experiencing pain, 

the mean number of days experiencing anxiety, and the mean number of nonopioid 

prescriptions were also compared. Adjusted Wald tests were used to test for significant 

differences in characteristics between opioid users and nonusers in the first part of the 

analysis.

Next, odds ratios of using a prescription opioid in the past 30 days were calculated by 

associated covariates identified in the first part of the study. Two types of logistic regression 

models were used: an unadjusted model and a model with adjustment for demographic 

characteristics (age, sex, race/Hispanic origin) and health insurance status to account for 

physiological differences, social context, and access to medical services [27].

Finally, variations in the strength of opioids used by age, sex, and race/Hispanic origin were 

assessed using chi-square tests. If significant differences were found, adjusted Wald tests 

were run to test for differences among age, sex, and race/Hispanic origin groups. For all tests 

performed, a significance level of 0.05 was utilized.

Statistical analyses were conducted applying the complex sampling parameters using the 

SVY commands in Stata 15 to adjust for differential probabilities of selection and the 

complex sampling design [28]. Exam sample weights were used to obtain estimates 

representative of the civilian, noninstitutionalized US population aged 16 years and older. 

Variance estimates were computed using the Taylor series linearization approximation 

method.

Results

Characteristics of Opioid Users

Table 1 presents the prevalence of factors associated with opioid use for current opioid 

analgesic users and those not currently using opioids. In 2011–2014, 6.7% (95% CI = 5.8–

7.8) of respondents aged 16 years and older reported using at least one prescription opioid 

analgesic in the past 30 days.
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Across the demographic variables examined, significant differences between adult opioid 

users and adults who had not used opioids in the past 30 days were identified. The mean age 

of opioid users (mean = 51.8 [95% CI = 49.8–53.7] years) was higher than the mean age of 

adults not using opioids (mean = 44.9 [95% CI = 44.0–45.9] years) due to the larger 

proportion of opioid users in the 40–59 and 60+ age groups. Sex differences between current 

opioid users and nonopioid users were also identified (for men, 43.5% [95% CI = 39.0%–

48.2%] vs 48.6% [95% CI = 47.6%–50.0%]; for women 56.5% [95% CI = 51.8%–61.0%] vs 

51.4% [95% CI = 50.4%–52.4%]). Compared with adults not currently using opioids, opioid 

users were more likely to be non-Hispanic white (72.9% [95% CI = 65.8%–79.0%] vs 

64.9% [95% CI = 59.6%–69.8%]) and less likely to be non-Hispanic Asian (1.3% [95% CI = 

0.8%–2.1%] vs 5.5% [95% CI = 4.5%–6.8%) or Hispanic (9.3% [95% CI = 6.2%–13.6%] vs 

15.3% [95% CI = 12.1%–19.2%]).

Compared with those not currently using opioids, opioid users reported worse health 

outcomes across all examined health measures. Compared with those not using opioids, 

opioid users were more likely to report their overall health as “fair” or “poor” (40.4% [95% 

CI = 34.9%–46.2%] vs 15.6% [95% CI = 14.3%–17.1%]), more days of pain (during the 

past 30 days) that made it difficult to complete their usual activities (mean = 14.3 [95% CI = 

12.9–15.8] days vs mean = 2.3 [95% CI = 2.0–2.7] days), experiencing more days of anxiety 

(during the past 30 days) that impacted their usual activities (mean = 9.5 [95% CI = 7.7–

11.2] days vs mean = 5.3 [95% CI = 4.9–5.7] days), and having depression during the past 

two weeks (22.5% [95% CI = 17.3%–28.7%] vs 7.1% [95% CI = 6.2%–8.0%]).

Opioid users reported using a higher number of nonopioid prescription medications in the 

past 30 days than those not currently using opioids. A larger proportion of opioid users used 

benzodiazepines in the past 30 days (18.8% [95% CI = 14.4%–24.1%] vs 3.4% [95% CI = 

2.9%–4.0%]) or used antidepressants in the past 30 days (35.1% [95% CI = 30.6%–39.8%] 

vs 11.8% [95% CI = 10.6%–13.2%]) compared with those not currently using opioids.

Opioid users were more likely to be nondrinkers compared with those not currently taking 

opioids (34.7% [95% CI = 29.1%–40.8%] vs 26.1% [95% CI = 23.2%–29.3%]) and were no 

more likely to be heavy drinkers compared with that group (7.8% [95% CI = 4.9%–12.1%] 

vs 7.5% [95% CI = 6.7%–8.5%]). Despite being more likely to be nondrinkers, 19.9% of 

opioid users reported that they were “moderate” or “heavy” drinkers. Opioid users were 

more likely to have used illicit drugs during the past six months than those not currently 

taking opioids (5.2% [95% CI = 3.5%–7.7%] vs 2.8% [95% CI = 2.2%–3.5%]).

Table 2 presents the odds ratios and adjusted odds ratios between the covariates and using at 

least one opioid analgesic. All covariates were associated with opioid use in the past 30 

days, although non-Hispanic black race and being a heavy alcohol drinker did not reach 

statistical significance. These associations persisted after adjusting for demographic 

variables and health insurance status, except for respondent’s sex, which was no longer 

significant. The largest adjusted odds ratios observed were for experiencing pain on 14–29 

days and 30 days out of the past 30 days (adjusted odds ratio [AOR] = 14.2 [95% CI = 8.3–

24.4]; AOR = 26.6 [95% CI = 17.9–39.5]), using seven or more prescription medications 
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(AOR = 20.8 [95% CI = 13.8–31.5]), and using benzodiazepines concurrently with opioids 

(AOR = 5.6 [95% CI = 4.1–7.7]).

Strength of Opioids by Demographic

Characteristics—Figure 1 presents the estimates of strength of opioid used overall, by 

age group, sex, and race/Hispanic origin. During 2011–2014, 22.1% (95% CI = 18.5%–

26.1%) of current opioid users used weaker-than-morphine opioids, 47.1% (95% CI = 

42.7%–51.6%) used morphine equivalent opioids, and 30.8% (95% CI = 26.0%–36.0%) 

used stronger-than-morphine opioids. There was no significant difference in strength of 

opioid use between men and women. A larger percentage of opioid users aged 60 years and 

older used weaker-than-morphine opioids compared with adults aged 20–39 and 40–59 

years (30.4% [95% CI = 23.2%–38.7%] vs 14.4% [95% CI = 8.4%–23.7%] and 19.5% 

[15.3%–24.6%], respectively). Conversely, a smaller percentage of opioid users aged 60 

years and older used stronger-than-morphine opioids compared with adults aged 20–39 and 

40–59 years (21.1% [95% CI = 16.0%–29.7%] vs 37.9% [95% CI = 26.4%–51.0%] and 

33.8% [27.5%–40.9%], respectively). A larger percentage of non-Hispanic white opioid 

users used a stronger-than-morphine opioid compared with non-Hispanic black and Hispanic 

opioid users (34.9% [95% CI = 29.8%–40.3%] vs 18.9% [95% CI = 13.5%–25.6%] and 

21.6% [95% CI = 12.8%–34.0%], respectively). A larger percentage of Hispanic users used 

morphine equivalent opioids than non-Hispanic white and non-Hispanic black users (61.3% 

[95% CI = 46.4%–74.4%] vs 45.2% [95% CI = 40.0%–50.4%] and 46.2% [95% CI = 

40.0%–52.6%]). A larger percentage of non-Hispanic black opioid users used weaker-than-

morphine opioids compared with non-Hispanic white and Hispanic opioid users (34.9% 

[95% CI = 29.3%–40.9%] vs 20.0% [95% CI = 15.8%–24.8%] and 17.1% [95% CI = 

10.0%–27.7%]).

Discussion

The Centers for Disease Control and Prevention Guideline for Prescribing Opioids for 

Chronic Pain [8], published in 2016, addressed several factors associated with opioid use 

disorder and overdose. These factors included poor mental health, alcohol consumption, 

illicit drug use, and concurrent use of opioids and benzodiaze-pines [8–10,14,29]. This study 

examined the prevalence of these factors in a recent nationally representative sample of the 

noninstitutionalized US population. Using prior research as a guide, it examined these 

factors among those aged 16 years and older using a wide array of self-reported health and 

health risk behavior measures [3,12,17]. In many instances, these factors were more 

prevalent among current opioid users than among those not currently using opioids. Larger 

percentages of opioid users reported poorer health including mental health problems (i.e., 

frequent anxiety and depression), concurrent use of benzodiazepines and antidepressants, 

and illicit drug use. Although opioid users were less likely to report moderate alcohol 

consumption and as likely to report heavy drinking as nonopioid users, approximately 20% 

of opioid users reported currently being moderate or heavy drinkers, which is not 

recommended when taking opioids [9].
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Current opioid users reported experiencing more frequent pain that made it difficult to 

complete usual activities than those not currently taking opioids. In the adjusted regression 

analysis, the adjusted odds ratios for pain were some of the largest observed in this study. As 

opioid analgesics are used to reduce pain, this association may not be unexpected. However, 

approximately one-quarter of current opioid users reported experiencing zero days of pain 

that limited current activities. The findings presented here could be due to the effectiveness 

of opioids and their ability to relieve pain to the point where it no longer limits users’ 

activities. However, it is not possible to confirm this because the data come from a cross-

sectional survey and data on opioid use and some of the factors examined were collected at 

different times (i.e., during the household exam and the physical exam at the MEC). These 

findings might indicate adverse selection, a phenomenon in which high-risk patients, 

including those with more severe and treatment-resistant pain conditions, tend to be 

prescribed high-risk opioid regimes rather than nonopioid medications, such as nonsteroidal 

anti-inflammatory drugs [30–32].

The examination of opioid strength by demographic characteristics expands the 

understanding of the variation in strength-of-opioid use. As shown in prior research, 

morphine equivalent opioids were the most frequently used, followed by stronger-than-

morphine opioids, and then weaker-than-morphine opioids [4]. Although women were more 

likely to be using opioids than men in this study, the strength of the opioids used did not 

differ. Opioid users aged 60 years and older were more likely to use weaker-than-morphine 

opioids and less likely to use stronger-than-morphine opioids than opioid users aged 20–39 

and 40–59 years. This finding is in line with general clinical guidelines to avoid giving high-

strength opioids to elderly adults due to their greater pharmacodynamic sensitivity to them 

[33]. The findings also identified differences in strength of opioid use among race/Hispanic 

origin groups. Compared with non-Hispanic white opioid users, a larger percentage of non-

Hispanic black opioid users used a weaker-than-morphine opioid. In contrast, a larger 

percentage of non-Hispanic white opioid users used stronger-than-morphine opioids than 

non-Hispanic black and Hispanic opioid users.

Limitations

The NHANES is a cross-sectional survey, so it is not possible to determine the causal link 

between current opioid use and the factors examined. The survey does not collect 

medication dosage of reported medications or discern how often the medication was taken 

during the past 30 days. Thus, it was not possible to calculate the total daily dosage of 

opioids (morphine milligram equivalent per day [MME/d]), which would provide a more 

nuanced assessment of opioid use and could avoid potentially misclassifying opioid strength 

based on the classification system used for this analysis. Finally, NHANES does not have 

data on misuse of opioids.

Strengths

Data for this analysis come from a nationally representative sample of the US 

noninstitutionalized population, which allowed for the generation of estimates that were 

representative of the US noninstitutionalized population aged 16 years and older. 

Prescription medication data were primarily collected by direct observation of medicine 
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containers and categorized based on procedures used in prior pharmacoepidemiological 

studies on opioid analgesic use [4]. A wide of array of self-reported health measures and 

measures of health risk behaviors were incorporated into the analysis. Finally, the study 

examined variations in the strength of opioids across several demographic subgroups.

Conclusion

Current opioid users in the United States reported poor health status and engaging in health 

risk behaviors that have been shown in prior research to be associated with opioid use 

disorder or overdose. These behaviors included illicit drug use and concurrent use of 

benzodiazepines. The use of different strengths of opioids may vary by age and race/

Hispanic origin. These findings may inform other research to further the understanding of 

opioid use in the US population.
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Figure 1. 
Strength of opioid analgesic among opioid users aged 16 years and older by demographic 

characteristics, NHANES 2011–2014.
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