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Abstract

As opioid prescribing has declined, it is unclear how the landscape of prescription pain treatment 

across the U.S. has changed. We used nationally-representative data from the Medical Expenditure 

Health Survey, 2014 to 2018 to examine trends in prescriptions for opioid and non-opioid pain 

medications, including acetaminophen, non-steroidal anti-inflammatory drugs, gabapentinoids, 

and antidepressants among U.S. adults with self-reported pain. Overall, from 2014 to 2018, 

the percentage of participants receiving a prescription for opioids declined, (38.8% vs 32.8%), 

remained stable for non-steroidal anti-inflammatory drugs (26.8% vs 27.7%), and increased for 

acetaminophen (1.6% vs 2.3%), antidepressants (9.6% vs 12.0%) and gabapentinoids (13.2% vs 

19.0%). In this period, the adjusted odds of receiving an opioid prescription decreased (aOR 

= .93, 95% CI = .90–.96), while the adjusted odds of receiving antidepressant, gabapentinoid 

and acetaminophen prescriptions increased (antidepressants: aOR = 1.08, 95% CI = 1.03–1.13 

Address reprint requests to Lauren Gorfinkel, MPH, New York State Psychiatric Institute, University of British Columbia, 722 
W. 168th Street, Room 228E, New York New York 10032, 2350 Health Sciences Mall, Vancouver, BC V6T 1Z3, Canada. 
lrgorfinkel@gmail.com. 

Conflicts of Interest: The authors have no conflicts of interest to disclose.

Supplementary data
Supplementary data related to this article can be found at https://doi.org/10.1016/j.jpain.2022.01.006.

HHS Public Access
Author manuscript
J Pain. Author manuscript; available in PMC 2023 July 01.

Published in final edited form as:
J Pain. 2022 July ; 23(7): 1187–1195. doi:10.1016/j.jpain.2022.01.006.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



gabapentinoids: aOR = 1.11, 95% CI = 1.06–1.17; acetaminophen: aOR = 1.10, 95% CI: 1.02–

1.20). Secondary analyses stratifiying within the 2014 to 2016 and 2016 to 2018 periods revealed 

particular increases in prescriptions for gabapentinoids (aOR = 1.13, 95% CI = 1.05–1.21) and 

antidepressants (aOR = 1.23, 95% CI = 1.12–1.35) since 2016.

Perspective: These data demonstrate that physicians are increasingly turning to CDC-

recommended non-opioid medications for pain management, particularly antidepressants and 

gabapentinoids. However, evidence for these medications’ efficacy in treating numerous common 

pain conditions, including low back pain, remains limited.
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Introduction

Prescription opioids have been repeatedly implicated in the North American opioid 

crisis.16,21,30,40 Although rates of opioid dispensing peaked in 2012, the prevalence of 

medical opioid use remains extremely high, with over 153 million opioid prescriptions 

dispensed in 2019.14 During this year, prescription opioids were detected in over 14,000 

overdose deaths, or the equivalent of approximately 40 deaths per day.54 These deaths, in 

addition to those caused by unregulated synthetic opiates, have prompted several policy 

changes, including the introduction of prescription drug monitoring programs,38,69 pain 

management clinic laws,15 and harm reduction services.1,48 One major policy response has 

been to discourage physicians from risky opioid prescribing practices.56 In 2016, the U.S. 

Centers for Disease Control and Prevention (CDC) released new medical guidelines for the 

management of chronic pain, raising cautions around opioids and emphasizing alternative 

prescription pain treatments.23,45 The effort to reduce opioid prescriptions was further aided 

by increased cultural awareness of the addictive potential of opioids,37,43 and increasing 

evidence that long-term opioid treatment is not effective for some pain conditions.9

By many metrics, efforts to reduce opioid prescribing have been successful.11,13,18,31,36,56,72 

In 2016, an estimated 5.96 million fewer adults were prescribed opioids for pain than in 

2014,56 a decrease that extended across demographic subgroups and adults with varying 

pain levels.56 Given these decreases, concerns have recently been raised over poorly 

controlled pain.12,58,62 It has been speculated that some patients lose faith in physicians 

if their pain is not adequately controlled12 and may seek more dangerous unregulated 

opioids.51 However, opioids are not the only available medications for pain. Current CDC 

pain management guidelines highlight multiple non-opioid drug classes, including non-

steroidal anti-inflammatory drugs (NSAIDs) and acetaminophen for nociceptive pain, and 

antidepressants (ie, SNRIs and tricyclics) and gabapentinoids (ie, pregabalin and gabapentin) 

for neuropathic pain.23,55

At present, little is known about whether decreases in opioid prescriptions have been 

accompanied by increases in prescriptions for non-opioid analgesics. Such information is 

urgently needed to understand secular changes in pain prescriptions and inform discussions 

on adequate pain management. A recent study showed a small increase in non-opioid pain 
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prescriptions after release of the 2016 CDC guidelines, but grouped all classes of non-opioid 

drugs together.24 Specific information is lacking on how the landscape of pharmacological 

pain management and the use of non-opioid pain medications may be evolving with the 

decline of prescription opioids.

To fill this knowledge gap, we used a nationally representative sample of U.S. adults 

with self-reported pain to examine trends in prescriptions for opioids and major classes 

of non-opioid pain medications. Specifically, we examined trends from 2014 to 2018 

in prescriptions for opioids, antidepressants, gabapentinoids, NSAIDs and acetaminophen 

among adults with self-reported moderate-to-severe pain.

Methods

Data Sources

Data for the current analysis come from the Medical Expenditure Panel Survey–Household 

Component (MEPS-HC), conducted by the Agency for Health Care Research and Quality 

(AHRQ). The MEPS-HC is a nationally representative survey of the U.S. civilian 

noninstitutionalized population. Each year, a new sample is drawn from the previous 

year’s National Health Interview Survey. Participants undergo a series of 3 interviews 

prior to the end of the survey year in which they answer questions related to health care 

status, service utilization and related topics. Participants are instructed to record medical 

events in a calendar or journal, which is then reviewed in person during the interview. 

Participants are further asked for written consent to contact their doctors, pharmacies, 

hospitals and health insurance companies to verify and supplement health care service 

information. This information, known as the Medical Provider Component of MEPS, is 

asked of all participants completing the MEPS-HC, and includes a pharmacy authorization 

form for each pharmacy from which a participant obtained prescription medicines. From 

2014 to 2018, 70 to 80% of respondents gave authorization for MEPS to contact their 

pharmacies.2 African Americans, Hispanics, Asians and people with predicted low incomes 

are over-sampled to provide more accurate study estimates. A more detailed description of 

MEPS sampling, adjustments, and response is available elsewhere.3 Because prior research 

with MEPS-HC data demonstrated national decreases in opioid prescriptions beginning in 

2014,56 we examined changes in prescriptions from 2014 onwards.

Participants

The analysis was limited to adults surveyed in MEPS 2014 to 2018 aged 18 and over 

with self-reported pain interference. Pain interference was identified using an item from the 

Short-From Health Survey 36 (SF-36), a validated measure frequently used in population 

surveys.10,41,65,68 This item asked participants “During the past 4 weeks, how much did pain 

interfere with your normal work (including both work outside the home and housework)?”, 

with options “not at all”, “a little bit”, “moderately”, “quite a bit”, and “extremely”. 

Consistent with prior literature,10,26,41 a threshold of “moderately” or more was used to 

identify participants with moderate-to-severe pain. The use of self-reported pain captured 

individuals who may not have received a formal diagnosis of chronic pain conditions. For 

brevity, self-reported pain interference is hereafter referred to as self-reported pain.37–39
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Prescription Pain Medications

Information on prescription medications was collected during each of the 3 interviews in 

a given survey year. Participants were asked to bring all their medication bottles, which 

were referenced when answering questions concerning prescribed medicines obtained during 

that year. Participants were additionally asked for consent to contact their pharmacies to 

confirm information about these prescriptions, and medical event diaries and calendars 

aided in recall. Data were only collected on medications obtained in outpatient settings 

(eg, hospital outpatient visits, office-based visits, and dental office visits). The current 

study examined prescriptions for opioids, gabapentinoids, antidepressants, non-steroidal 

anti-inflammatories (NSAIDs) and acetaminophen. Opioids included all Schedule II and 

III opioids listed by the Drug Enforcement Administration, including opioid/acetaminophen 

combinations and the Schedule IV opioid tramadol. Gabapentinoids included gabapentin 

and pregabalin. Antidepressants included serotonin and norepinephrine reuptake inhibitors 

(SNRIs, including duloxetine and venlafaxine) and tricyclic antidepressants. All medications 

were chosen to be consistent with a review of current guidelines23 and literature on 

guidelines for pain management.5,6,52,55 A full list of specific medications included in each 

class is presented in eTable 1.

Control Variables

Adjusted analyses controlled for age group (ages 18–29, 30–64, and 65 and over), sex (male, 

female), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, or non-Hispanic 

other), highest level of education (less than high school, high school or GED, or at least 

some college), and family income as a percentage of the Federal Poverty Level (less than 

100 percent, 100–400 percent, and more than 400 percent). Analyses of antidepressant 

prescriptions additionally adjusted for depressive symptoms, measured with the Patient 

Health Questionnaire 2 (PHQ-2).47

Sensitivity Analyses

Because updated 2016 pain guidelines focused on chronic non-cancer pain, a sensitivity 

analysis removed all individuals who reported having cancer from the analytic sample. 

To avoid potential confounding by increases in the prevalence of depression and other 

psychiatric disorders, an additional sensitivity analyses removed all individuals reporting a 

diagnosis of mood or anxiety disorders from the analysis of antidepressant prescriptions. 

Cancer and psychiatric diagnoses were obtained from the MEPS Medical Conditions files,3 

and were identified by prompting respondents for the causes of medical events, disability 

episodes or from medical care records. Prior to 2016, conditions were coded by AHRQ 

staff using the International Classification of Diseases, ninth revision (ICD-9) system, then 

grouped into Clinical Classification Categories for the publicly-available dataset. From 2016 

onwards, conditions were coded using the ICD-10 system. Therefore, the current study 

identified cancer and mood/anxiety disorders using Clinical Classification Categories codes 

from 2014 to 2015, and using ICD-10 codes from 2016 to 2018. A full list of condition 

codes included in this analysis are presented in eTables 2 and 3.
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Statistical Analysis

The current analysis examined changes in prescription pain medications among U.S. adults 

with self-reported pain from 2014 to 2018. In all models, survey year was the primary 

independent variable and pain medication prescription was the outcome. Logistic regression 

was used to examine annual changes in prescriptions for each class of pain medication 

(opioids, antidepressants, gabapentinoids, NSAIDs and acetaminophen). Separate models 

were fit for each medication class. Crude and adjusted odds ratios described annual changes 

in the odds of being prescribed each medication class among adults with self-reported 

moderate or severe pain.

In a secondary analysis, we fit separate lines for the years 2014 to 2016 and 2016 to 2018. 

This was done in light of the 2016 release of CDC guidelines for pain management,23 prior 

research demonstrating decreases in opioid prescriptions in MEPS-HC from 2014 to 201656 

but not 2016 onwards,39 and preliminary analyses of the relationship between survey year 

and log odds of pain prescriptions demonstrating best fit with 2 lines.

All statistical analyses were conducted using SAS version 9.4 and accounted for the 

complex sampling design of MEPS-HC, including variables for cluster, strata and adjusted 

sample weights. Taylor series estimation methods were used to obtain standard error 

estimates. Two-tailed differences of P < .05 were considered significant. As this study used 

publicly-available deidentified data, it was exempted from human subjects review by the 

Institutional Review Board of the New York State Psychiatric Institute.

Results

The final sample included 20,238 U.S. adults with moderate-to-severe pain, accounting for 

18.3% of all U. S. adults from 2014 to 2018. Overall, a majority of adults with self-reported 

pain were female (57.4%), aged 30 to 64 (55.5%), non-Hispanic white (67.7%), and had 

family incomes that were 100 to 400 percent of the federal poverty level (50.6%). Sample 

characteristics by survey year are presented in Table 1.

Trends in Prescriptions Among U.S. Adults With Pain From 2014 to 2018

From 2014 to 2018, the prevalence of prescription opioids among adults with self-reported 

pain decreased from 38.8 to 32.1%, and the adjusted odds of receiving an opioid fell by 

an average of 7% per year (aOR = .93, 95% CI = .90–.96). In contrast, the prevalence and 

adjusted odds of receiving a prescription increased for antidepressants (9.6–12.0%, aOR = 

1.08, 95% CI = 1.03–1.13), gabapentinoids (13.2–19.0%, aOR = 1.11, 95% CI = 1.06–1.17), 

and acetaminophen (1.6–2.3%, aOR = 1.10, 95% CI: 1.02–1.20), while the prevalence and 

adjusted odds of receiving prescription NSAIDs remained stable (26.8–27.7%, aOR = .99, 

95% CI = .96–1.03). All prevalences and odds ratios by medication class are presented in 

Tables 2 and 3.

Differences in Trends Within the 2014 to 2016 and 2016 to 2018 Periods

From 2014 to 2016, prescriptions decreased for opioids (aOR = .86, 95% CI = .82–.91), 

increased for gabapentinoids (aOR = 1.10, 95% CI = 1.01–1.20) and acetaminophen (aOR 
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= 1.40, 95% CI: 1.19–1.65), and remained stable for antidepressants (aOR = .93, 95% CI = 

.84–1.03) and NSAIDs (aOR = .95, 95% CI = .90–1.01). From 2016 to 2018, prescriptions 

remained stable for opioids (OR = 1.02, 95% CI = .95–1.08) and acetaminophen (aOR = .87, 

95% CI: .73–1.03), and increased for antidepressants (aOR = 1.23, 95% CI = 1.12–1.35) and 

gabapentinoids (aOR = 1.13, 95% CI = 1.05–1.21). Prescriptions also increased for NSAIDs 

(aOR = 1.08, 95% CI: 1.01–1.15), however, the absolute prevalence of prescriptions was 

similar to pre-2016 levels (Table 2). Odds ratios for the 2014 to 2016 and 2016 to 2018 

periods are presented in Table 4.

Sensitivity Analyses

After excluding 2,636 respondents who reported cancer diagnoses, none of the results 

significantly changed (eTable 4). After excluding 7,606 respondents who reported diagnoses 

of mood or anxiety disorders, the adjusted odds of receiving an antidepressant prescription 

from 2014 to 2018 increased (aOR = 1.14, 95% CI = 1.04–1.25) – a rise that was driven by 

change in the 2016 to 2018 period (aOR = 1.38, 95% CI = 1.15–1.65) (eTable 5).

Discussion

This study examined national trends between 2014 and 2018 in prescriptions for 

opioid and non-opioid pain medications filled by U.S. adults with self-reported pain. 

Overall, we examined 5 classes of medications used to manage chronic pain: opioids, 

gabapentinoids, antidepressants, NSAIDs and acetaminophen. With this information, we 

aimed to characterize how the landscape of prescription pain treatment changed as 

opioid prescribing declined nationally. We highlight 3 main findings: 1) Although opioid 

prescribing decreased from 2014 to 2016, it was stable from 2016 to 2018. Consistent 

with prior studies, opioids remained the most commonly-prescribed pain medication36,56; 

2) Throughout the full study period from 2014 to 2018, prescriptions for acetaminophen, 

gabapentinoids and antidepressants increased; and 3) In recent years from 2016 to 2018, 

there were particular increases in prescriptions for gabapentinoids and antidepressants. 

Gabapentinoid prescriptions showed the largest rise, with nearly 1 in 5 U.S. adults with pain 

obtaining gabapentin or pregabalin in 2018. NSAID prescriptions also increased during this 

period, however, there was not a substantial change in their absolute prevalence compared to 

2014.

Our finding that opioid prescriptions were stable from 2016 to 2018 is consistent with 

another study of survey data from a nationally-representative U.S. sample,39 however, 

our finding differs from other studies using administrative data, which report declines in 

opioid prescriptions during this period.14 Factors that account for the differences in findings 

between survey and administrative data may include 1) the nationally-representative nature 

of our data, which is less subject to selection bias and confounding than administrative 

datasets; 2) our examination of individuals prescribed opioids rather than numbers of opioids 

dispensed, which may be biased by individuals with large numbers of opioid prescriptions; 

and 3) the substantial representation of older adults in our sample, who are more likely to 

have chronic pain interfere with their daily activities, and therefore be identified as adults 

with pain by the current study. For example, a recent study of commercial insurance claims 
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by adults aged 65 and older similarly found no decline in opioid prescriptions from 2016 

to 2018.46 In an additional study of a large national insurance database, the percent of 

patients filling an opioid prescription was stable among Medicare Advantage beneficiaries 

from 2016 to 2018.32 As older adults remain 1 of the prime demographics for whom opioids 

are prescribed for chronic pain,70 further research aimed at assessing recent trends in opioid 

prescriptions in this population is needed.

Notably, we found increases in the prevalence of prescriptions for a number of non-opioid 

pain medications, including acetaminophen, gabapentinoids and antidepressants. Changes in 

gabapentinoids and antidepressants were particularly prominent after 2016, suggesting that 

the release of the 2016 CDC pain guidelines may have successfully encouraged their use 

for pain management. Indeed, the benefit of gabapentinoids and antidepressants for pain has 

been demonstrated in several studies.19,28,60,63,71 These medications are recommended first-

line agents for neuropathic pain, and often used off-label for nociceptive pain, particularly 

when NSAIDs and acetaminophen are ineffective or contraindicated.35 This off-label use 

may be clinically warranted, as a growing body of literature has found some traditionally 

nociceptive pain conditions, such as osteoarthritis, to have neuropathic components.7,22 In 

general, increasing use of acetaminophen, gabapentinoids and antidepressants among adults 

with pain may represent a positive step away from overuse of prescription opioids.

However, gabapentinoids and antidepressants are imperfect opioid replacements. With the 

exception of tricyclic antidepressants, all of these drugs have high Numbers Needed to 

Treat (NNT, a measure of the number of patients requiring treatment in order for 1 patient 

to achieve a 50% reduction in pain) compared to opioids (NNTs for chronic neuropathic 

pain: 7.2 for gabapentin, 7.7 for pregabalin, 6.4 for SNRIs, 3.6 for tricyclic antidepressants, 

4.3 for strong opioids).29 While several antidepressants, including amitriptyline, duloxetine, 

and venlafaxine, have demonstrated efficacy for controlling chronic neuropathic pain,4,49,66 

others such as nortriptyline and imipramine lack evidence.20,42 Clinical trials demonstrating 

the efficacy of gabapentin are limited to post herpetic neuralgia and peripheral diabetic 

neuropathy.59 Gabapentinoids have been shown to be ineffective in other common pain 

conditions, including low back pain and chronic pelvic pain.25,44,50,64 Increasing use of 

gabapentinoids and antidepressants may therefore be cause for concern, as the urgent 

effort to reduce opioid use may have pushed clinical prescribing practices in directions 

not supported by current evidence.

This concern is amplified by 2 recent studies suggesting that gabapentinoids may increase 

the risk for overdose death involving opioids.33,34,61 In December, 2019, the U.S. Food and 

Drug Administration began requiring a boxed warning on gabapentinoids concerning the 

risk of serious breathing difficulties.67 Gabapentinoids can themselves can be misused,27 

although this risk may be limited to adults with preexisting opioid use disorder.8,57 

Though more research on the interaction between gabapentinoids with opioids is needed, 

physicians who prescribe these medications should be aware of potential interaction effects 

in promoting respiratory depression.33,34

Finally, we found that acetaminophen prescriptions increased from 2014 to 2016. While it 

is not entirely clear why these prescriptions remained stable following 2016, it is possible 
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that use of this medication was already optimized prior to the guideline release. Similarly, 

this finding could be due to our lack of information on over-the-counter acetaminophen use, 

which may have continued to increase despite stable prescriptions.

The current study has several limitations. First, our pain measure accounted for only 

intensity of work-related pain interference, and not pain type, duration, or condition, 

thereby complicating inferences concerning the effectiveness of treatments. Although the 

SF-36 is validated and widely used, future studies should include a more comprehensive 

pain measure.53 Second, since MEPS relies on participant recall, calendars and diaries, 

participants could have underestimated their prescriptions, particularly those with greater 

temporal distance from the interview. However, follow-up surveys with prescribers and 

pharmacies helped confirm participant information. Third, we were only able to measure 

prescription medications. Over-the-counter NSAIDs and acetaminophen were not included, 

and their prevalence is significantly higher than reported in this study.17 However, trends 

in prescriptions for NSAIDs and acetaminophen may serve as a proxy trend in overall 

use and characterize physician prescribing. Fourth, the current study lacked information 

regarding repeated use or dose. Fifth, we lack information on the conditions for which each 

medication was prescribed and whether they were used specifically for the purposes of pain 

management. However, by limiting the analysis to individuals who report pain, we increase 

the likelihood that prescriptions were used for pain management, and there is currently no 

evidence of differential trends in the rates of various pain conditions over time. Sixth, the 

MEPS is based on a household sample so the results may not generalize to adults who are 

homeless, incarcerated, or receiving residential care. Seventh, the current study examined 

prescriptions over the past 12 months among adults reporting pain over the past 4 weeks. We 

were therefore unable to account for individuals who may have had well-controlled pain, or 

comment on the clinical effectiveness of different pain management strategies. Finally, the 

current study examined only pharmacologic options for chronic pain management, and did 

not address non-pharmacologic interventions, such as physiotherapy and massage, which are 

often first-line and highly effective treatments for chronic pain. Future research should aim 

to investigate trends in the use of these interventions.

Conclusions

Overall, our findings suggest that U.S. physicians are increasingly prescribing CDC-

recommended non-opioid medications for pain management, particularly antidepressants 

and gabapentinoids. While these changes are consistent with recent pain management 

guidelines, individual considerations concerning specific risks and evidence for these 

alternative medications are warranted.
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Table 3.

Unadjusted and Adjusted Odds Ratios for Annual Changes in Pain Prescriptions Among U.S. Adults with 

Moderate-to-Severe Pain, 2014–2018

OR (95% CI) SURVEY YEARS:2014–2018

Opioids

 Unadjusted .93 (.90–.96)***

 Adjusted
† .93 (.90–.96)***

Antidepressants

 Unadjusted 1.07 (1.03–1.12)***

 Adjusted
‡ 1.08 (1.03–1.13)***

Gabapentinoids

 Unadjusted 1.12 (1.07–1.17)***

 Adjusted
† 1.11 (1.06–1.17)***

NSAIDs

 Unadjusted .99 (.96–1.03)

 Adjusted
† .99 (.96–1.03)

Acetaminophen

 Unadjusted 1.11 (1.02–1.21)*

 Adjusted
† 1.10 (1.02–1.20)*

Abbreviations: SE, standard error; OR, odds ratio; CI, confidence interval.

*
P < .05.

**
P < .01.

***
P < .001.

†
Adjusted for sex, age, race, level of education, and level of income.

‡
Adjusted for sex, age, race, level of education, level of income and depression.
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Table 4.

Unadjusted and Adjusted Odds Ratios for Annual Changes in Pain Prescriptions Among U.S. Adults with 

Moderate-to-Severe Pain, 2014–2018

OR (95% CI) SURVEY YEARS

2014–2016 2016–2018

Opioids

 Unadjusted .87 (.82–.91)*** 1.02 (.95–1.09)

 Adjusted
† .86 (.82–.91)*** 1.02 (.95–1.08)

Antidepressants

 Unadjusted .93 (.86–1.02) 1.21 (1.11–1.32)***

 Adjusted
‡ .93 (.84–1.03) 1.23 (1.12–1.35)***

Gabapentinoids

 Unadjusted 1.10 (1.01–1.19)* 1.14 (1.06–1.22)**

 Adjusted
† 1.10 (1.01–1.20)* 1.13 (1.05–1.21)**

NSAIDs

 Unadjusted .95 (.90–1.01) 1.08 (1.01–1.15)*

 Adjusted
† .95 (.90–1.01) 1.08 (1.01–1.15)*

Acetaminophen

 Unadjusted 1.40 (1.19–1.66)*** .88 (.74–1.04)

 Adjusted
† 1.40 (1.19–1.65)*** .87 (.73–1.03)

Abbreviations: SE, standard error; OR, odds ratio; CI, confidence interval.

*
P < .05.

**
P < .01.

***
P < .001.

†
Adjusted for sex, age, race, level of education, and level of income.

‡
Adjusted for sex, age, race, level of education, level of income and depression.
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