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Abstract

Background

People with mental health disorders (MHD) like depression and anxiety are more likely to

experience substance use disorders (SUDs) than those without MHD. This study assesses

opioid prescription patterns for acute or chronic pain management in patients receiving med-

ication for depression and/or anxiety.

Methods and findings

Cross-sectional data trend analysis of 24.5 million adult medical claims was conducted

using medical and pharmacy data (2012–2019) for adults aged 21–64 from the IBM Watson

MarketScan Medicaid Multi-State Database. Information on sex, age, race, provider type,

acute or chronic pain, and prescriptions for opioids and antidepressant and/or antianxiety

medication from outpatient encounters were analyzed. For those receiving opioid prescrip-

tions within 14 days of a pain diagnosis, ICD-10-CM codes were used to categorize diagno-

ses as chronic pain (back pain, neck pain, joint pain, and headache); or acute pain (dental-,

ENT-, and orthopedic-related pain). Nearly 8 million adults had at least one prescription for

antidepressant or antianxiety medications (MHD), with 2.5 million of those (32%) also diag-

nosed with an acute or chronic pain condition (pain + MHD). Among the pain + MHD group,

34% (0.85 million) received an opioid prescription within 14 days of diagnosis. Individuals

with chronic pain diagnoses received a higher proportion of opioid prescriptions than those

with acute pain. Among individuals with pain + MHD, the majority were aged 50–64 (35%),

female (72%), and non-Hispanic white (65.1%). Nearly half (48.2%) of the opioid prescrip-

tions given to adults with an MHD were provided by physicians. Compared to other physi-

cian types, Health Care Providers (HCPs) in emergency departments were 50% more likely

to prescribe an opioid for dental pain to those with an MHD, whereas dentists were only half
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as likely to prescribe an opioid for dental pain management. Although overall opioid pre-

scriptions for pain management declined from 2012 to 2019, adults with an MHD received

opioids for pain management at nearly twice the level as adults without an MHD.

Conclusions

Although HCPs have reduced opioids for acute or chronic pain to patients at high-risk for

SUD, for example, those with MHD, the use of opioids for pain management has remained

at consistently higher levels for this SUD high-risk group, suggesting the need to revisit pain

management guidelines for those receiving antidepressant or antianxiety drugs.

Introduction

Depression is the leading cause of disability in the United States (US) for those aged 15–44 [1].

Among adults 20 and older, about 8% experience depression in any given 2-week period [2].

Globally, it is estimated that depression affects 5% of adults and is also the leading cause of dis-

ability worldwide [3]. Major depression is a common, treatable mental health disorder (MHD)

characterized by physical and cognitive symptoms, including changes in mood, disturbed

sleep and appetite, and diminished interest in daily activities [4]. Anxiety disorders are the

most common psychological illnesses in the US, affecting 19% of the population annually [5].

Anxiety disorders vary in the situations and objects to which they relate (e.g., social situations,

specific phobias) but are marked by excessive anxiety and impairment in functioning [5].

Although depression and anxiety disorders have different etiologies that manifest their own

unique emotional and behavioral symptoms, patients diagnosed with either condition often

experience related symptoms like nervousness, irritability, and problems sleeping and concen-

trating [6]. Treatments for depression and anxiety are similar, initially started with psychother-

apy and sometimes followed by prescription medications collectively classified as

antidepressant/antianxiety drugs. Common examples of these drug classes include benzodiaz-

epines, selective serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine reuptake

inhibitors (SNRIs), tricyclic antidepressants, monoamine oxidase inhibitors, beta-blockers,

and other anxiolytic and sedative/hypnotic drugs [7].

The relationship between pain and depressive symptoms is bi-directional [8]. Chronic pain

is linked to depression, and patients diagnosed with depression often report systemic pain as

psychological symptoms, often worsened by the pain experience [9, 10]. Pain and depression

operate in a cycle by which depressive symptoms are exacerbated by pain, which is, in turn,

worsened by symptoms of depression [11, 12] and even the memory of pain [13]. Sustained

stress can also be an important influencer of chronic pain, creating a discordant cycle [14]

which can further induce depression [15–17]. Consequently, it is estimated that as many as

four out of five individuals with chronic pain also experience severe depression [18, 19].

Opioids are commonly used for the treatment of chronic pain. Because of the link between

chronic pain and MHDs, nearly 50% of all opioid prescriptions are prescribed to patients with

anxiety, depression, or other MHDs [20]. Although individuals with MHDs are at increased

risk of misusing opioids [15], they are prescribed opioids at a higher rate than the general pop-

ulation [21]. It is estimated that 19% of the 38.6 million adults with MHDs use prescription

opioids, compared to 5% of the general population [20].

In 2019, 9.5 million Americans aged 18 and older reported having a co-occurring MHD

and substance use disorder (SUD) [22]. The concurrent use of opioids with antidepressant or
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antianxiety medication is of concern and requires careful consideration and vigilance due to

the increased likelihood of developing a SUD, especially with long-term opioid use [23]. For

example, individuals taking benzodiazepines (an antianxiety drug) are more likely to be pre-

scribed opioids; in addition, they are at a higher risk of accidental overdose [24]. According to

the National Institute on Drug Abuse, overdose deaths involving benzodiazepines rose more

than four-fold from 1999 to 2017 (1,135 to 11,537), facilitated by the co-use of a benzodiaze-

pine with an opioid [25, 26]. Previous research has suggested that people who are prescribed

benzodiazepines and opioids are four to ten times more likely to overdose compared to those

who are prescribed opioids alone [27]. Combining opioids and benzodiazepines can be unsafe

because both drug types sedate users and suppress breathing—the leading cause of overdose

fatalities [24].

Long-term use of opioids can increase both the risk of depression and sensitivity to pain,

which in turn may also lead to depression [27, 28]. Compared to individuals taking opioids for

1–30 days, those taking opioids for 31–90 days had an 18% higher risk for depression [29].

Duration of opioid use by patients with a history of depression was found to be three times

longer than patients without depression [30]. Although prescribing guidelines recommend

against long-term opioid therapy for individuals with chronic pain and severe depression or

anxiety, individuals with a history of major depression often are prescribed opioids for acute

and chronic pain management [8].

Information pertaining to receipt of opioid drugs for pain-related conditions in patients

among with an MHD is limited, especially within low-income populations such as Medicaid

beneficiaries. This is important because low-income populations are prescribed opioid drugs

at twice the rate of higher-income or non-Medicaid insured populations and are three to six

times more likely to overdose [31]. The purpose of this study is to assess opioid prescribing

patterns for acute or chronic pain management in patients pharmaceutically treated for

depression or anxiety and to better understand whether prescribing guidelines are being

followed.

Methods

Data source

Medicaid medical and pharmacy claims data from the IBM Watson MarketScan Research

Medicaid Database were analysed [32]. These data cover 13 U.S. states and contain no geo-

graphic or personal identifiers. Person-level data (e.g., age, gender, and enrolment period) and

claims-level data (e.g., outpatient pharmacy prescription claims) for the period January 1 2012

through December 31 2019, were extracted using Structured Query Language (SQL); records

of all Medicaid patients who received ambulatory or outpatient health care were extracted to

obtain relevant person-level data. Only data from adults ages 21–64 were used.

From these records and outpatient pharmacy prescription claims, we formed an analytical

dataset comprised of patients who had been prescribed antidepressant or antianxiety medica-

tions (including the therapeutic classes consisting of anticonvulsants, benzodiazepines, and

anxiolytic/sedative/hypnotics). The unit of analysis was defined as unique patient-year combi-

nations. The same enrolment identification code could count as multiple patients with pre-

scriptions for antidepressant or antianxiety medications if they received medications in more

than one calendar year. The prescription date was defined as the date a patient first received an

antidepressant or antianxiety medication each year.

Each patient’s chief complaint was categorized using the International Classification of Dis-

eases, Ninth Revision, Clinical Modification diagnostic codes as one of the following: back

pain, neck pain (cervicalgia), joint pain (osteoarthritis and rheumatoid arthritis), pain caused
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by orthopedic-related conditions (simple closed fractures, muscle strains or sprains), head-

ache-related pain (including cluster headaches and migraine pain), pain caused by dental-

related conditions (excluding temporomandibular joint conditions), or ear, nose, and throat

(ENT)-related pain (otalgia). These seven conditions were further categorized to broadly rep-

resent various pain conditions classified as chronic (back pain, neck pain, joint pain, and head-

ache) and acute (dental-, ENT-, and orthopedic-related pain) (shown in Appendix A, S1

Appendix). Patients were included if they had an outpatient claim with a diagnosis of one or

more of the seven identified conditions within 90 days of an antidepressant or antianxiety

medication prescription. To facilitate interpretation of results, if both acute and chronic condi-

tions were listed on the same day, the acute condition was chosen. For the same reason, if

more than one pain condition was listed for a patient, only the earliest-diagnosed condition

was selected for inclusion.

Outpatient pharmacy claims were then searched for opioid-containing medications using

the therapeutic class “opioid analgesics group.” This includes drugs derived from opium,

including morphine, as well as semisynthetic and synthetic opioid agonists such as hydroco-

done, oxycodone, and fentanyl. Individuals were selected who received a prescription for any

opioid analgesic within 14 days of diagnosis for one of the seven specified pain-related

conditions.

Records were then filtered to include only those patients enrolled for at least 14 continuous

days in a Medicaid plan that included prescription drug coverage. The final analytical dataset

was formed using medical and pharmacy records linked by the unique patient identifier corre-

sponding to the visit timing previously described. Data used in this study was originally col-

lected as part of administrative record processes and transformed into an analytical datafile

containing no protected health information or other identifiers; thus, was exempted from

review from the National Institutes of Health Institutional Review Board (NIH, IRB).

Analytical variables

The receipt of an opioid prescription within 14 days of a pain diagnosis, categorized dichoto-

mously (yes or no), was the primary outcome variable. Health care providers (HCPs) were cat-

egorized into emergency department providers (ED-HCPs), physicians, dentists, nurse

practitioners or physician assistants (NP/PAs), and other HCPs. ‘Other HCPs’ included other

all other provider types including unknown provider types. Patient variables included age

group (21–29, 30–39, 40–49, 50–64), gender (male/female), and race/ethnicity (Hispanics,

non-Hispanic white, African American, and other).

Data analysis

Frequency distributions and proportions of patients with an opioid prescription were calcu-

lated by age group, gender, race/ethnicity, and provider type and then were stratified by pain

condition type (chronic or acute). Individual multivariable logistic regression models were

produced to ascertain the association of the key independent variable (pain conditions) with

the dependent variable (receipt of an opioid within 14 days of diagnosis) while controlling for

other covariates (age, HCPs, gender, and race/ethnicity). Analyses were performed using SAS

software version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

There were 72,700,804 Medicaid beneficiaries with relevant claims information during the

study period. We excluded 48,177,991 individuals because they were either <20 years of age or

65 and older. From the remaining group, we excluded 258 persons because of missing
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information on gender and identified 8,075,858 patients receiving antidepressant or antianxi-

ety medication (MHD). Among these individuals, 32.1% (2,587,456) had at least one of the

seven pain conditions. Among these individuals receiving antidepressant or antianxiety medi-

cation and a pain diagnosis (pain + MHD), 34.6% (896,391) had an opioid prescription filled

within 14 days (Fig 1).

The proportion of persons with pain + MHD was generally stable from 2012 to 2015

(12.6%-13.6%). Opioid prescriptions increased in 2016 to 16.2% and gradually declined to

8.1% in 2019 (Table 1). During the study period, approximately 3 in 4 persons with pain

+ MHD received an opioid prescription for chronic pain. Overall, more than half of opioid

Fig 1. Cohort selection for the analytical sample of the study.

https://doi.org/10.1371/journal.pone.0286179.g001
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prescriptions were for joint (27.6%) or back (27%) pain (chronic pain conditions), followed by

orthopedic pain (18.1%). About 1 in 15 received an opioid prescription for dental pain (6.7%).

The proportion of persons with pain and receiving an opioid was consistently higher for those

also receiving anti-depressant or anxiety medications compared to those with no MHDs (Fig

2). Nearly half of those with a pain and receiving an opioid also received MHDs in 2012 and

this declined to about 20% in 2019. Among those with a pain and receiving opioids but no

MHDs, the prevalence declined from about 30% to 11% during the same period.

Among those aged 21–30, 42% received an opioid prescription for acute pain (dental, ENT,

and orthopedic), whereas 41% received an opioid prescription for headache and back pain

(Table 2). The proportion of opioid prescriptions for acute pain declined with age but

Table 1. Distribution of persons with anti-depression or antianxiety medications and pain by year.

Year Medicaid

Patients with

Anti-Depression

or Antianxiety

Medications

Medicaid Patients

with Anti-

Depression or

Antianxiety

Medications and

Pain Diagnosis

Medicaid Patients with Anti-Depression or Antianxiety Medications with Opioid Prescription

Acute Pain Conditions Chronic Pain Conditions Total

Dental ENT Orthopedics Headache Joint Pain Back Pain Neck Pain

n n n % n % n % n % n % n % n % n %

2012 945,758 275,975 7,281 6.5 1,941 1.7 25,849 23.0 16,096 14.3 21,874 19.4 25,062 22.3 14,522 12.9 112,625 12.6

2013 885,017 253,410 7,105 6.3 1,901 1.7 24,686 22.0 15,490 13.8 22,832 20.4 24,703 22.0 15,376 13.7 112,093 12.5

2014 1,008,111 286,284 7,950 6.5 1,798 1.5 27,149 22.4 15,776 13.0 25,000 20.6 26,679 22.0 17,036 14.0 121,388 13.5

2015 1,115,144 316,596 8,180 6.7 1,797 1.5 25,928 21.3 14,223 11.7 27,508 22.6 28,351 23.3 15,622 12.8 121,609 13.6

2016 1,111,793 414,503 10,642 7.3 1,340 0.9 19,993 13.8 13,416 9.3 46,335 32.0 49,523 34.2 3,662 2.5 144,911 16.2

2017 1,114,295 399,232 8,813 7.4 1,118 0.9 16,259 13.6 10,812 9.0 40,988 34.2 38,844 32.4 3,048 2.5 119,882 13.4

2018 962,131 332,592 5,504 6.0 795 0.9 12,072 13.2 7,919 8.7 34,516 37.7 28,437 31.1 2,294 2.5 91,537 10.2

2019 933,609 308,864 4,497 6.2 645 0.9 10,150 14.0 6,148 8.5 28,277 39.1 20,764 28.7 1,865 2.6 72,346 08.1

Total 8,075,858 2,587,456 59,972 6.7 11,335 1.3 162,086 18.1 99,880 11.1 247,330 27.6 242,363 27.0 36,355 8.2 896,391 100

https://doi.org/10.1371/journal.pone.0286179.t001

Fig 2. Proportion of individuals with a pain diagnosis receiving an opioid and either received anti-depressant or anxiety medications or have not

been prescribed them. MHD meds: anti-Depression or anti-Anxiety Medication.

https://doi.org/10.1371/journal.pone.0286179.g002
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substantially increased for one specific chronic pain diagnosis–joint pain, increasing from

9.7% for those aged 21–30 to 40.9% for those aged 51–64. Overall, more adults aged 51–64

received opioids for pain management compared to younger adults aged 21–30 (35% versus

14.3%). There was no obvious gender difference regarding opioid prescriptions for each of the

seven pain conditions assessed. However, 72% of individuals with pain + MHD were female.

Hispanics, Non-Hispanic whites, and African Americans received nearly similar proportions

of opioid prescriptions for each of the seven pain conditions except for joint pain, which was

higher for African Americans. Overall, 65.1% of opioid prescriptions were provided to non-

Hispanic whites compared to 20.1% of African Americans and 1.4% of Hispanics.

Emergency department HCPs, NP/PAs, and dentists were the lowest prescribers of opioids,

providing prescriptions to about 6% of the sample (Table 3). Among persons with an MHD

also prescribed an opioid by ED-HCPs, about 40% did so for acute pain such as orthopedic

(20.7%) and dental (19.7%) pain. Another 40% received an opioid for joint (24.3%) and back

(16.2%) pain. In general, 62.5% of individuals receiving an opioid from other healthcare pro-

viders did so for joint and back pain. The exception was dentists, where at least half of people

receiving an opioid did so for diagnoses associated with acute pain. Interestingly, among per-

sons receiving an opioid from a dentist, about 28% did so for joint (14.4%) and back (14%)

pain. Almost two-thirds of persons receiving an opioid for chronic pain management did so

from multiple provider types (>70%).

Table 4 presents the multivariable modeling results indicating the likelihood of receiving an

opioid for a particular pain diagnosis. Older age groups (31–40, 41–50, and 51–64) were con-

sistently more likely to receive an opioid prescription compared to those aged 21–30 for all

pain conditions except dental. Females were less likely to receive an opioid for back, joint, and

neck pain compared to males but were more likely to receive an opioid for orthopedic and

dental pain than males. Dentists were less than half as likely (OR 0.44 (95% CI = 0.42–0.46)) to

prescribe opioids for dental pain compared to physicians; however, ED-HCPs were 50% more

likely to prescribe opioids for dental pain (OR 1.54 (95% CI = 1.50–1.58)) compared to physi-

cians when controlling for patient characteristics such as age, gender, and race/ethnicity.

Table 2. Demographic characteristics of persons with anti-depression or antianxiety medications and receiving opioid prescription for pain.

Acute Pain Conditions Chronic Pain Conditions

Diagnoses Dental ENT Orthopedic Headache Joint Pain Back Pain Neck Pain Total

Variables n % n % n % n % n % n % n % N %

Total 59,972 6.7% 11,335 1.3% 162,086 18.1% 99,880 11.1% 247,330 27.6% 242,363 27.0% 73,425 8.2% 896,391 100

Age group in years

21–30 19,250 15.0% 2,661 2.1% 31,892 24.9% 21,300 16.6% 12,445 9.7% 31,768 24.8% 8,788 6.9% 128,104 14.3

31–40 19,526 8.7% 3,500 1.6% 48,716 21.6% 31,049 13.8% 39,985 17.7% 62,866 27.9% 19,930 8.8% 225,572 25.2

41–50 11,259 4.9% 2,582 1.1% 39,301 17.1% 24,423 10.7% 66,798 29.1% 63,530 27.7% 21,426 9.3% 229,319 25.6

51–64 9,937 3.2% 2,592 0.8% 42,177 13.5% 23,108 7.4% 128,102 40.9% 84,199 26.9% 23,281 7.4% 313,396 35.0

Gender

Male 15,487 6.2% 1,857 0.7% 48,380 19.2% 18,100 7.2% 73,005 29.0% 73,446 29.2% 21,115 8.4% 251,390 28.0

Female 44,485 6.9% 9,478 1.5% 113,706 17.6% 81,780 12.7% 174,325 27.0% 168,917 26.2% 52,310 8.1% 645,001 72.0

Race/ethnicity

Non-Hispanic White 40,776 7.0% 7,817 1.3% 108,632 18.6% 64,285 11.0% 150,010 25.7% 161,418 27.7% 50,547 8.7% 583,485 65.1

African American 10,883 6.0% 1,932 1.1% 28,847 16.0% 21,151 11.7% 59,308 32.9% 46,014 25.5% 12,092 6.7% 180,227 20.1

Hispanic 1,017 8.3% 174 1.4% 2,224 18.2% 1,540 12.6% 3,022 24.8% 3,229 26.5% 986 8.1% 12,192 1.4

Other 7,296 6.1% 1,412 1.2% 22,383 18.6% 12,904 10.7% 34,990 29.0% 31,702 26.3% 9,800 8.1% 120,487 13.4

https://doi.org/10.1371/journal.pone.0286179.t002
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Compared to physicians, ED-HCPs were less likely to prescribe opioids for chronic back pain

(OR 0.69 (95% CI = 0.68–0.70)), joint pain (OR 0.80 (95% CI = 0.79–0.81)), and neck pain

(OR, 0.69 (95% CI = 0.68–0.71)), whereas NP/PAs were more likely to prescribe opioids for

back pain (OR 1.05 (95% CI = 1.03–1.08)), joint pain (OR 1.02 (95% CI = 1.00–1.05)), and

neck pain (OR, 1.25 (95% CI = 1.20–1.31)). In general, other provider types were less likely to

prescribe opioids for any of the seven pain conditions compared to physicians.

Discussion

The opioid crisis continues in the U.S., as evidenced by the fact that opioids accounted for

nearly 50,000 overdose deaths in 2019, which is more than 70% of all drug overdose deaths

[33]. Approximately one in four people receiving opioids for pain management misuse them,

and about one in 10 people using an opioid for chronic pain develop an SUD [34]. Although

most of the global population who are dependent on opioids use heroin, the proportion of

those using prescription opioids is also increasing, raising concerns about the over-prescrip-

tion of opioids [21, 35]. The relationships between SUD, depression, and anxiety are most

likely bi-directional [36]. Findings from our study suggest that among adults with MHD,

approximately 35% had an opioid prescription filled and nearly three in four were prescribed

opioids to manage chronic pain.

Table 3. Age, gender, race/ethnicity, and pain diagnosis of persons with anti-depression or antianxiety medications and receiving opioid prescription for pain by

healthcare provider types.

Health care providers ED-HCPs Physicians NP/PA Dentists Others Multiple Provider

Types

Total

n %a n %a n %a n %a n %a n % N %

Total 20,352 2.3 157,116 17.5 19,364 2.2 13,386 1.5 110,742 12.3 575,431 64.2 896,391 100%

Age group in years

21–30 4,894 24.0% 20,043 12.8% 2,169 11.2% 4,179 31.2% 11,305 10.2% 85,514 14.9% 128,104 14.3%

31–40 6,201 30.5% 41,813 26.6% 5,204 26.9% 4,325 32.3% 23,566 21.3% 144,463 25.1% 225,572 25.2%

41–50 4,543 22.3% 41,891 26.7% 5,139 26.5% 2,670 19.9% 29,072 26.3% 146,004 25.4% 229,319 25.6%

51–64 4,714 23.2% 53,369 34.0% 6,852 35.4% 2,212 16.5% 46,799 42.3% 199,450 34.7% 313,396 35.0%

Gender

Male 5,273 25.9% 45,258 28.8% 5,441 28.1% 3,119 23.3% 33,853 30.6% 158,446 27.5% 251,390 28.0%

Female 15,079 74.1% 111,858 71.2% 13,923 71.9% 10,267 76.7% 76,889 69.4% 416,985 72.5% 645,001 72.0%

Race/ethnicity

Non-Hispanic white 11,073 54.4% 103,054 65.6% 12,708 65.6% 8,618 64.4% 72,726 65.7% 375,306 65.2% 583,485 65.1%

African American 3,633 17.9% 30,442 19.4% 3,906 20.2% 2,618 19.6% 21,965 19.8% 117,663 20.4% 180,227 20.1%

Hispanic 326 1.6% 2,171 1.4% 275 1.4% 364 2.7% 1,143 1.0% 7,913 1.4% 12,192 1.4%

Others 5,320 26.1% 21,449 13.7% 2,475 12.8% 1,786 13.3% 14,908 13.5% 74,549 13.0% 120,487 13.4%

Pain Diagnosis

Dental 4,018 19.7% 4,950 3.2% 828 4.3% 5,529 41.3% 4,372 3.9% 40,275 7.0% 59,972 6.7%

ENT 519 2.6% 1,769 1.1% 229 1.2% 255 1.9% 880 0.8% 7,683 1.3% 11,335 1.3%

Orthopedic 4,210 20.7% 22,656 14.4% 1,850 9.6% 1,226 9.2% 15,285 13.8% 116,859 20.3% 162,086 18.1%

Headache 2,196 10.8% 17,960 11.4% 1,716 8.9% 1,956 14.6% 10,272 9.3% 65,780 11.4% 99,880 11.1%

Back Pain 3,298 16.2% 46,197 29.4% 5,971 30.8% 1,874 14.0% 37,052 33.5% 152,938 26.6% 247,330 27.6%

Joint Pain 4,940 24.3% 49,435 31.5% 6,675 34.5% 1,926 14.4% 32,205 29.1% 147,182 25.6% 242,363 27.0%

Neck Pain 1,171 5.8% 14,149 9.0% 2,095 10.8% 620 4.6% 10,676 9.6% 44,714 7.8% 73,425 8.2%

a Those who saw more than 1 provider type were excluded from this analysis.

https://doi.org/10.1371/journal.pone.0286179.t003
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The proportion of Medicaid enrollees with pain + MHD was generally stable from 2012 to

2015, increased in 2016, but then gradually declined until 2019. This trend parallels the overall

national opioid dispensing rate, which declined from 2012 to 2019, falling to its lowest rate in

14 years, at 46.7 prescriptions per 100 persons (a total of more than 153 million opioid pre-

scriptions) [33]. This peak coincides with a declaration from the National Health Emergency

of the opioid crisis in October 2017. However, prescription opioids were still involved in over

28% of all opioid overdose deaths in 2019, a nearly 7% decrease in prescription opioid-

involved death rates from the prior year.

Findings from our study show that for Medicaid beneficiaries with an MHD, the highest

percentage of opioid prescriptions for acute pain conditions was for orthopedic pain (18%),

followed by dental pain (6.7%). Joint (28%) and back (27%) pain resulted in opioid prescrip-

tions most frequently for chronic pain conditions. However, some studies of musculoskele-

tal injuries (orthopedic pain) have found no association between pain intensity and severity

of the injury, supporting the observation that pain perception is multifactorial [37–39]. Vari-

ations in pain intensity and magnitude of limitations are affected by psychosocial aspects of

Table 4. Multivariable regression results estimating the probability of receiving an opioid for a pain diagnosis.

Acute Pain Conditions Chronic Pain Conditions

Pain Diagnosis Dental ENT Orthopedic Headache Back Pain Joint Pain Neck Pain

N 1,61,445 52,370 4,13,792 4,47,405 7,35,349 6,00,349 1,76,746

% Patients with opioid prescriptions 37.1% 21.6% 39.2% 22.3% 33.6% 40.4% 41.5%

Age group, years (Reference = 21–30)

31–40 1.00 (0.98–

1.03)

1.29 (1.22–

1.36)

1.31 (1.28–

1.33)

1.29 (1.27–

1.32)

1.56 (1.52–1.6) 1.40 (1.38–

1.42)

1.29 (1.25–

1.33)

41–50 0.87 (0.84–

0.89)

1.39 (1.31–

1.48)

1.30 (1.28–

1.33)

1.43 (1.4–1.46) 1.72 (1.68–

1.76)

1.47 (1.45–

1.49)

1.28 (1.24–

1.33)

51–64 0.72 (0.69–

0.74)

1.37 (1.29–

1.46)

1.14 (1.12–

1.16)

1.5 (1.47–1.54) 1.67 (1.64–

1.71)

1.48 (1.46–

1.51)

1.26 (1.22–

1.30)

Gender (Reference = Male)

Female 1.34 (1.31–

1.37)

1.03 (0.98–

1.09)

1.07 (1.05–

1.08)

1.07 (1.05–

1.09)

0.94 (0.93–

0.95)

0.98 (0.97–

0.99)

0.91 (0.89–

0.93)

Race (Reference = non-Hispanic white)

African American 1.04 (1.01–

1.06)

0.89 (0.84–

0.94)

0.98 (0.96–

0.99)

0.88 (0.86–

0.89)

1.00 (0.99–

1.01)

0.91 (0.9–0.93) 0.97 (0.94–

0.99)

Hispanic 0.90 (0.83–

0.97)

0.78 (0.66–

0.93)

0.88 (0.84–

0.93)

0.70 (0.66–

0.74)

0.76 (0.73–

0.79)

0.74 (0.71–

0.77)

0.75 (0.70–

0.82)

Other 0.94 (0.91–

0.97)

0.86 (0.81–

0.92)

0.96 (0.95–

0.98)

0.87 (0.85–

0.89)

1.00 (0.99–

1.02)

0.92 (0.91–

0.94)

0.93 (0.90–

0.96)

Healthcare Providers Type (Reference = Physician)

Dentist 0.44 (0.42–

0.46)

ED HCPS 1.54 (1.50–

1.58)

1.44 (1.37–

1.52)

1.01 (1.00–

1.03)

1.00 (0.98–

1.02)

0.69 (0.68–0.7) 0.80 (0.79–

0.81)

0.69 (0.68–

0.71)

NP & PA 1.04 (0.99–

1.09)

0.89 (0.82–

0.97)

0.87 (0.84–

0.90)

0.85 (0.82–

0.88)

1.05 (1.03–

1.08)

1.02 (1.00–

1.05)

1.25 (1.20–

1.31)

Others 0.87 (0.85–

0.90)

0.97 (0.92–

1.03)

0.85 (0.84–

0.87)

0.90 (0.89–

0.92)

0.82 (0.81–

0.83)

0.82 (0.81–

0.83)

0.70 (0.69–

0.72)

Goodness of Fit. 101.9 DF = 8

< .0001

55.9 DF = 8

.0002

271.9 DF = 8

< .0001

107.0 DF = 8

< .0001

275.5 DF = 8

< .0001

299.0 DF = 8

< .0001

66.6 DF = 8

.0003

% of Cases Correctly Classified (prob

level = 0.32)

52.0% 78.4% 39.5% 77.7% 45.5% 43.5% 42.2%

https://doi.org/10.1371/journal.pone.0286179.t004
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illness in addition to measures of pathophysiology, which may lead to increased risk for an

opioid overdose for patients with an existing MHD [40]. Pain from dental-related conditions

is generally acute in nature, and emergency department visits for pain relief are common-

place in the U.S., especially among lower-income adults [41]. Opioid prescriptions, even for

a short duration, can lead to long-term use. The likelihood of chronic use begins to increase

after the third day, rising rapidly thereafter [42]. It has also been observed that opioid use

after third molar extraction may be a young person’s first experience with opioids and may

lead to chronic opioid use [43].

For chronic pain such as back and joint pain which affects individual daily functioning and

well-being, women, older age groups, socioeconomic status, and race or ethnicity may lead to

coping strategies that progress to more depressive symptoms [44]. Prescribing opioid medica-

tions to patients with a history of depression may have a synergistic effect that results in over-

dose or misuse of medications.

Notably, the increase in opioid prescriptions over time was not associated with parallel

increases in nonopioid pain relievers or the proportion of ambulatory pain patients receiving

pharmacologic treatment [45]. Without improvement in patient outcomes, these prescriptions

are needlessly provided to patients and are associated with an increased risk of abuse. Overpre-

scribing also leads to unused opioids, creating the possibility of nonmedical usage or diversion

[46]. Furthermore, for patients who receive a first opioid prescription of any duration, 21%

progress to receiving more prescriptions episodically, and 6% progress to long-term use [47].

Up to half of the patients who take opioids for at least three months remain on opioids five

years later and are likely to become lifelong users [27, 48, 49]. This is an important finding

because current pain management guidelines recommend an opioid prescription as the last

option to manage pain in patients with a history of depression [23, 25, 26].

Depression is a risk factor for opioid overdose [15, 26, 50–54]. Previous studies suggest the

relationship between MHDs like depression or anxiety and patterns of opioid use in these

patients is complex [9, 15, 50, 53, 55]. Pain is commonly associated with MHDs and acts as the

moderator in the relationship between pain and opioid use. This relationship is concerning as

depression is also a prominent risk factor for opioid misuse, overdose, and other adverse out-

comes. Studies have shown that the use of opioid analgesics in patients even without depres-

sion at the time of opioid initiation may increase the risk of developing Major Depressive

Disorder [52, 53]. A temporal association has been demonstrated in these relationships, which

supports the hypothesis that prescription opioid analgesics may be a causal contributor to

depression [53]. This causal effect may increase when the patient who is prescribed opioids for

pain treatment has a preexisting depression.

Because depression severity is an important factor contributing to misuse of prescribed opi-

oids among chronic pain patients [56], appropriate screening and monitoring are important

considerations for managing risks. Our study found variability in prescription rates among

various health care providers, with physicians and ED-HCPs more likely to prescribe opioids

to patients with acute dental pain, orthopedic pain, and ENT pain, and NP/PAs more likely to

prescribe opioids for neck pain but less likely to prescribe opioids for ENT, orthopedic, and

headache pain. Dentists were less likely to prescribe opioids for dental pain compared to all

other providers, presumably because dentists have the necessary skills and equipment to pro-

vide definitive rather than palliative treatment for dental problems. Further, the American

Dental Association (along with the Centers for Disease Control and Prevention and several

states) encourage dentists to limit the amount and duration of opioids prescribed [57, 58].

Older age groups (>30) were consistently more likely to receive opioid prescriptions com-

pared to the 21–29 age group for all pain conditions except dental. This age-related increase

parallels the use of antidepressant or antianxiety medications, pointing towards the risk of
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opioid overuse, abuse, or overdose in these patients. Compared to men, women were twice as

likely to get opioid prescriptions for all pain conditions except neck and joint pain. While men

are more likely to die from prescription overdose than women [59], overdoses related to opi-

oids have greatly increased in women compared to men [59]. Additionally, pain sensitivity var-

ies between men and women, with women reporting more chronic conditions that cause pain

[60]; these conditions may be associated with higher opioid prescription rates.

This study makes it clear that many patients receiving pharmacotherapy for depression or

anxiety were also receiving opioid prescriptions for pain, in spite of guidelines warning against

this practice. The concern arises whether some healthcare providers may be ignorant of clini-

cal recommendations, may not have an accurate picture of the patient’s health care history, or

may overlook relevant medical information when prescribing these medications. Eliciting a

history of antidepressant medication is often communicated by patients more readily than a

diagnosis of depression or anxiety [61]. Despite current evidence-based opioid prescribing

guidelines [23, 25, 26], other factors such as unconscious bias or conflict avoidance may con-

tribute to a healthcare provider’s decision whether to prescribe an opioid [29, 62].

The danger of co-prescribing opioids and antianxiety drugs such as benzodiazepines is well

established. For example, in a 2015 study, 23 percent of people who died of an opioid overdose

also tested positive for benzodiazepines [63]. In North Carolina, the overdose death rate for indi-

viduals taking both opioids and benzodiazepines together was ten times higher than among

those receiving opioids alone [18], while in Canada, 60% of individuals who died from an opioid

overdose tested positive for benzodiazepines [64]. Among U.S. veterans, co-prescription of opi-

oid and benzodiazepine drugs was associated with an increased risk of drug overdose death [65].

A recent review of systematic reviews has raised important concerns regarding the effective-

ness of antidepressants when prescribing for chronic pain management and an accompanying

commentary suggested that clinical practice guidelines should be revisited as a result of this

study’s findings [66, 67]. Our findings suggest that continuing education focusing on prescrib-

ing guidelines is warranted for health care providers when treating pain conditions, especially

in acute and emergency settings. Equally important, interprofessional continuing education

focusing on prescribing guidelines for pain among patients with an MHD would be beneficial.

Likewise, clinical decision support alerts triggered by opioid prescriptions that promote check-

ing MHD history and pharmacy dispensation data (including drug-problem lists and drug

interaction alerts), if implemented correctly, can improve guideline adherence [68].

Because our study was limited to a Medicaid cohort, our findings are not generalizable to

the U.S. population. Additionally, the study design prevents us from drawing any conclusions

pertaining to causality, and diagnostic misclassification is possible, but this would be consid-

ered a non-systematic bias. Nevertheless, the claims data obtained for our analyses originate

from a large sample comprising a significant percentage of the Medicaid beneficiaries in the U.

S. and provides real-world population exploratory findings. Our study used opioid prescrip-

tion as the unit of opioid exposure. Because the number and potency of the prescribed drugs

vary considerably, this may more or less be an accurate proxy for opioid dosage. Appendix B

(S1 Appendix) shows the distribution of morphine milligram equivalents (MME) for pain con-

ditions by anti-depression/anxiety medications, pain type, and age group. Using MME as a

more accurate measure of opioid exposure may provide additional insight and refinement for

future studies.

Conclusion

Although healthcare providers have reduced opioid prescriptions for acute or chronic pain for

patients at high risk for SUD (including those with MHDs), opioid use for pain management
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has remained at consistently high levels for this high-risk group. This suggests a need to revisit

and amplify pain management guidelines for providers with patients receiving anti-depression

and antianxiety drugs.
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