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Abstract

Commonly used for analgesic and anti-inflammatory effects, non-steroidal anti-inflammatory
drugs (NSAIDs) are among the most frequently used medications in the world. In spite of their
prevalence, reports of NSAID misuse and NSAID use disorder are uncommon. This case report
describes a research participant who met criteria for DSM-5 moderate substance use disorder
based on her use of prescribed ibuprofen as assessed by the validated Mini International
Neuropsychiatric Interview (MINI). This case demonstrates that the DSM-5 criteria within the
MINI can be applied to diagnose an NSAID use disorder. Addiction researchers and clinicians
should consider medications generally not thought to be addictive, like NSAIDs, when evaluating
patients for substance use disorder.

Keywords
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1. Background

Nonsteroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used
medications in the United States, accounting for 60% of over-the-counter (OTC) analgesic
sales and over 100 million prescriptions each year (Conaghan, 2012). In 2010,
approximately 72 million people in the US used an NSAID three or more times a week for at
least three consecutive months (Zhou et al., 2014). Studies designed specifically to measure
patterns of NSAID use found that knowledge of adverse side effects was low, OTC and
prescription NSAIDs were inappropriately used together and the use of quantities higher
than recommended was common (Wilcox et al., 2005). Patterns of NSAID use have been
associated with risk of adverse medical consequences such as acute interstitial nephritis and
upper gastrointestinal bleeding (Castellsague et al., 2012).

Despite widespread prevalence of NSAID use at the population level and frequent use above
recommended doses, there are few reported cases (Etcheverrigaray et al., 2014; Jiang and
Chang, 1999) of NSAID use disorder in the literature or national survey data. The fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) includes
specific mention of NSAID use disorder in the “other (or unknown) substance use disorders”
subcategory, along with drugs such as anabolic steroids and antihistamines (American
Psychiatric Association, 2013). A 2003 survey of 36,309 non-institutionalized people over
18 found that only 0.04% of those surveyed met criteria for DSM-5 substance use disorder
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under the subcategory of “other drug use” (NIAAA, 2003). Similarly, the 2012 National
Survey on Drug Use and Health found that of 68,309 individuals surveyed, only 0.3%
(n=190) reported ever using a NSAID “non-medically,” the majority of whom were
specifically using ibuprofen (Substance Abuse and Mental Health Services Administration,
2013).

To our knowledge, only one case report exists in the literature describing DSM-5 NSAID
use disorder (Etcheverrigaray et al., 2014). That particular case report focuses primarily on
hypothesized physiological mechanisms for NSAID dependence and describes a 17-year old
female patient with depression who consumed increasingly high doses of prescribed
ibuprofen initiated for knee pain; she met eight of eleven DSM-5 substance use disorder
criteria as assessed by her psychiatrist as well as an addiction specialist. Other notable
mental health-related case reports related to NSAID use describe patients with psychiatric
disorders resulting in mania or psychosis that were exacerbated by NSAID use (Jiang and
Chang, 1999).

Herein we describe a case of a participant enrolled in an observational cohort study of adults
living with HIV and current substance dependence (DSM-IV criteria, past 12 months) or
ever injection drug use. The case participant was eligible for the cohort study only because
she met criteria for NSAID use disorder, which were the only substance use disorder criteria
she met. This was the only case of NSAID use disorder identified among 673 patients
screened for study eligibility.

2. Case description

The participant was a 58-year-old, Black female of Haitian descent, living with HIV. She
was screened in 2014 by research staff, trained by addiction medicine certified and HIV care
specialist physicians and researchers and a Masters level trained project manager, in order to
assess eligibility for a cohort study in an HIV primary care clinic within an urban academic
medical center. Upon screening, the participant met criteria for both DSM-1V NSAID
dependence, as well as criteria for DSM-5 moderate NSAID use disorder based on an
assessment using the Mini International Neuropsychiatric Interview (MINI) (Sheehan et al.,
1998). The MINI has been validated in both research and non-research settings against
established diagnostic instruments such as the Composite International Diagnostic Interview
(CIDI) and the Structured Clinical Interview for DSM-I11-R Patients (SCID-P) (Sheehan et
al., 1998). In response to the initial MINI prompt, used to assess past-year drug use, the
participant reported using an NSAID more than once in the past 12 months “to get high, to
feel elated, to get a “buzz,” or to change her mood” (Sheehan et al., 1998). The participant’s
responses to questions designed to assess each specific DSM-IV and DSM-5 substance use
disorder criterion are detailed in Table 1. In total, she met 4 out of 11 substance use disorder
criteria related to her use of ibuprofen, which met the threshold for DSM-5 moderate
substance use disorder (American Psychiatric Association, 2013). The participant denied
using any drug non-medically other than ibuprofen in the previous 12 months. She did not
meet criteria for an alcohol use disorder and denied any injection drug use. Written informed
consent was obtained from all study participants and study procedures were approved by the
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Boston Medical Center Institutional Review Board. Additional specific written informed
consent was obtained from the participant for publication of this case report.

At study entry, past 30-day illicit drug use (both prescription and non-prescription) was
assessed using the Addiction Severity Index (Zanis et al., 1994). The participant reported no
illicit or nonmedical drug use in the past 30 days, with the exception of ibuprofen, which she
was prescribed for pain by her physician and reported taking in amounts greater than
prescribed. At that time, the participant disclosed that she was also prescribed gabapentin
and cyclobenzaprine for pain and was taking both medications as prescribed by her
physician. A review of her electronic medical record confirmed current prescriptions for
ibuprofen, gabapentin, and cyclobenzaprine. All 3 of these medications had been
documented on the patient’s medication list since at least 2012. No other pain medications
(e.g. opioids or other analgesics), or medications known to have addictive potential, were
identified in the medical record. The prescription for ibuprofen was to take 600mg by mouth
every six hours as needed.

The participant’s medical record review also revealed pain conditions, including
fibromyalgia diagnosed by a rheumatologist in 2010 and peripheral neuropathy diagnosed
by a neurologist in 2011. In contrast to her answers during the research assessment, there
was no indication in the medical record that she had been taking more ibuprofen than
prescribed, with the exception of one note by her primary care physician reporting new
mouth and throat pain. In June 2014 it was documented: “Foods that she usually eats
sometimes causes [sic] burning in her throat; her headache never goes away. Sometimes she
doubles up her Motrin (ibuprofen) dose but this doesn’t help. She confirms she is also taking
Neurontin (gabapentin) and Flexeril (cyclobenzaprine) for her pain. In the morning when she
awakens she sometimes cannot speak because the pain is so severe; she becomes tearful
when describing it. She reports that it takes her ‘forever to eat and swallow and chew
because of her mouth pain.” This pain was further investigated at appointments with
otolaryngology and dental specialists and then upper endoscopy in March 2016, which was
notable for gastritis and duodenitis. Other than these findings on endoscopy, no medical
complications from ibuprofen were apparent on medical record review. It is not known if she
was aware of the findings and their likely connection to ibuprofen use.

At study entry, the participant had viral suppression (HIV viral load less than 50 copies/mL)
and had a high CD4 cell count (920/mm?3), indicative of well-controlled HIV infection. The
participant’s medical record showed a diagnosis of major depressive disorder, which was
consistent with her responses to the Patient Health Questionnaire-2 (PHQ-2), a validated
screening tool for depression (Gilbody et al., 2007) that was administered at study entry. She
also met criteria for an anxiety disorder measured by the Overall Anxiety Severity and
Impairment Scale (OASIS), a validated instrument also administered at study entry
(Campbell-Sills et al., 2009).

Recent alcohol use was assessed at study entry by 30-day Timeline Followback (Sobell &
Sobell, 1992); the participant reported drinking one standard drink (14g ethanol) on one day
in the past 30 days. At this same study visit a dried blood spot was collected from the
participant and tested for phosphatidylethanol (PEth), a marker of recent heavy alcohol use,
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to confirm self-reported measures of recent alcohol use (Stewart et al., 2014). The
participant’s PEth result was negative (less than 8 ng/mL), indicating no recent heavy
drinking, which was consistent with her self-reported past 30-day alcohol use (i.e. of one
standard drink). At a separate visit, the participant completed a detailed interview-based
assessment of lifetime drug use; she denied any illicit drug use in her lifetime (McLellan et
al., 1980).

At study entry, the participant disclosed that, in the past three months, she had taken
prescription drugs (specifically ibuprofen) in greater amounts than prescribed to treat her
pain or discomfort. She also reported chronic pain for the past 20 years “all over or mostly
all over [her] body.” The Brief Pain Inventory, an instrument that assesses both intensity of
pain and interference of pain in one’s life, was administered (Cleeland, 1991). On a standard
10-point pain scale, with 0 representing no pain and 10 representing “pain as bad as you can
imagine,” the participant reported that in the past week, on average, her pain was a 6; she
rated her worst pain in the past week a 7. By comparison, the average pain score among all
250 participants enrolled in the study was 5.3. With regard to interference of pain with her
daily activities-including general activity, walking ability, work/housework, mood,
enjoyment of life, relations with others, and sleep- the participant reported an overall pain
interference rating of 5.8. The daily activity her pain most interfered with was sleep (rated 7
on 10-point pain scale). The level of pain interference reported by the participant was
comparable to the level reported by other cohort participants.

At the follow-up assessments, she reported that she had stopped taking ibuprofen and no
longer met criteria for a prescription medication use disorder.

3. Discussion

NSAID use disorder is uncommon. Accordingly, the purpose of this report is to describe a
case of a 58-year old woman with ibuprofen misuse (taking more than prescribed) and
DSM-5 moderate NSAID use disorder. She reported no other non-medical use of
prescription medications or illicit substance use in her lifetime and denied any misuse of
other medications prescribed to treat pain—including opioids and gabapentin, which are
recognized as substances with higher potential for misuse than NSAIDs (Schifano, 2014).
NSAIDs, generally thought to have little or no addictive potential, are not classified as a
controlled substance; in fact, they have been used as a replacement for placebo in pain-
related clinical trials (Adams et al., 2006).

Though documented in national epidemiologic studies of substance use, the prevalence of
NSAID use disorder is low and few detailed descriptions of such cases (perhaps only one)
appear in the peer-reviewed literature. In contrast to the only other case report of NSAID use
disorder we identified, the case reported herein met fewer DSM-5 substance use disorder
criteria, was older, had chronic pain and was identified within a research context. In the
presented case, despite multiple prescriptions and physicians addressing the patient’s
chronic pain, there was no documented concern from her medical providers regarding
NSAID misuse.
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This case raises important questions about optimal clinical and research approaches to
uncommonly reported and identified substance use disorders. In this case, NSAID use
disorder was identified during a research assessment but was not identified during routine
clinical care. NSAID use disorders may be under-identified (or under-reported) substance
use disorders that could warrant intervention and treatment. Although there was no evidence
in the present case of physical symptoms or consequences of NSAID use, other than
gastrointestinal inflammation of which she and her clinicians were not aware until after she
met disorder criteria, the participant reported negative consequences of her ibuprofen use,
specifically craving, tolerance and impaired control. One might believe that NSAID use
disorder would be inconsequential yet these consequences signal the need for attention to the
substance, its use and an evaluation of clinically significant impairment or distress. In an
analysis within this cohort, the number of substance dependence criteria, nottype of
substance used, was shown to be associated with negative health consequences, such as a
lack of HIV virologic control (Nolan et al., 2015).

This case illuminates potential tension that can occur when applying diagnostic criteria
strictly in a research setting. Clinicians might discount the criteria met by the participant in
our reported case as reflective of uncontrolled pain and the participant’s desire to relieve it—
akin to pseudo-addiction (Weissman and Haddox, 1989), a controversial concept that has not
been consistently established in the literature (Greene and Chambers, 2015). However, the
participant endorsed four DSM-5 criteria (i.e., tolerance, using more than intended, failure to
stop and craving) and thus exceeded the diagnostic threshold for substance use disorder on a
validated measure administered by a trained researcher. The DSM-5 criteria for tolerance
and withdrawal as a consequence of a prescribed medication do not (alone) suffice for a
diagnosis of prescription drug use disorder; however, this patient met three criteria other
than tolerance and withdrawal.

This case echoes the diagnostic challenges associated with substance use disorders for other
pain medications that are more commonly considered re-enforcing. Had the medication in
question been an opioid, we suspect most clinicians and researchers would agree the patient
met criteria for a substance use disorder. As ibuprofen is not commonly identified as the
main substance used in substance use disorders, it is reasonable to question whether the
symptoms detected during the study assessment were directly caused by brain changes from
using ibuprofen or whether these symptoms were motivated primarily by relieving her
underlying pain. In this case, the participant answered the diagnostic question of using
ibuprofen “to get high, to feel elated, to get a ‘buzz,” or to change her mood,” thus reporting
a psychoactive experience from using the substance. Furthermore, the ibuprofen use and the
symptoms of substance use disorder were reported as occurring during the same time period.
Later, both the ibuprofen use and the symptoms were reported by the participant to be
resolved at follow-up assessments. We do not have further data to support nor disprove a
causal relationship.

While NSAIDs are generally viewed as safer alternatives to opioids or other analgesics,

without potential for addiction, these medications can have negative consequences and, in
rare cases, can be part of a substance use disorder. Given the extensive use of medications
like NSAIDs in the general population, and the low perceived risk for addiction associated
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with their use, we encourage the use of the DSM-5 criteria to diagnose substance use
disorders for all prescription medications, including NSAIDs such as ibuprofen. Study of the
clinical course of the subgroup of individuals with non-opioid prescription drug use
disorders is warranted. Additional research is needed to understand prognosis and the role
for clinical interventions, such as psychotherapy or medication monitoring.

Acknowledgments

Funding for this study was provided through a cooperative agreement with the National Institute on Alcohol Abuse
and Alcoholism (NIAAA); grant number: U01AA020784. The authors would like to thank all of the Boston ARCH
Cohort study participants for the time and effort they have dedicated to this research. We also wish to thank all staff
at Boston University and Boston Medical Center who supported this project. Specifically, we want to acknowledge
Kate Haworth and Keshia Toussaint for their efforts collecting participant-level data for this case report.

References

Adams EH, Breiner S, Cicero TJ, Geller A, Inciardi JA, Schnoll SH, Senay EC, Woody GE. A
comparison of the abuse liability of tramadol, NSAIDs, and hydrocodone in patients with chronic
pain. J Pain Symptom Manage. 2006; 31:465-476. DOI: 10.1016/j.jpainsymman.2005.10.006
[PubMed: 16716877]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®).
American Psychiatric Pub; 2013.

Castellsague J, Riera-Guardia N, Calingaert B, Varas-Lorenzo C, Fourrier-Reglat A, Nicotra F,
Sturkenboom M, Perez-Gutthann S. Project S. of N.-S.A.-1.D. (SOS) others. Individual NSAIDs and
upper gastrointestinal complications. Drug Saf. 2012; 35:1127-1146. [PubMed: 23137151]

Cleeland, CS. The brief pain inventory. Pain Res. Group; 1991.

Conaghan PG. A turbulent decade for NSAIDs: update on current concepts of classification,
epidemiology, comparative efficacy, and toxicity. Rheumatol Int. 2012; 32:1491-1502. DOI:
10.1007/s00296-011-2263-6 [PubMed: 22193214]

Etcheverrigaray F, Grall-Bronnec M, Blanchet M, Jolliet P, Victorri-Vigneau C. lIbuprofen dependence:
a case report. Pharmacopsychiatry. 2014; 47:115-117. [PubMed: 24764198]

Gilbody S, Richards D, Brealey S, Hewitt C. Screening for Depression in Medical Settings with the
Patient Health Questionnaire (PHQ): A Diagnostic Meta-Analysis. J Gen Intern Med. 2007;
22:1596-1602. DOI: 10.1007/s11606-007-0333-y [PubMed: 17874169]

Greene MS, Chambers RA. Pseudoaddiction: Fact or Fiction? An Investigation of the Medical
Literature Curr Addict Rep. 2015; 2:310-317. DOI: 10.1007/s40429-015-0074-7 [PubMed:
26550549]

Jiang HK, Chang DM. Non-steroidal anti-inflammatory drugs with adverse psychiatric reactions: five
case reports. Clin Rheumatol. 1999; 18:339-345. [PubMed: 10468178]

McLellan AT, Luborsky L, Woody GE, O’Brien CP. An improved diagnostic evaluation instrument for
substance abuse patients. The Addiction Severity Index. J Nerv Ment Dis. 1980; 168:26-33.
[PubMed: 7351540]

Nolan, S., Walley, A., Heeren, T., Patts, G., Ventura, AS., Sullivan, M., Samet, J., Saitz, R. Substance
dependence criteria, not substance use, associated with HIV virologic control, in: Drug and
Alcohol Dependence. 77th Annual Scientific Meeting of College on Problems of Drug
Dependence; Phoenix, AZ. 2015. p. €163

Schifano F. Misuse and Abuse of Pregabalin and Gabapentin: Cause for Concern? CNS Drugs. 2014;
28:491-496. DOI: 10.1007/540263-014-0164-4 [PubMed: 24760436]

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, Hergueta T, Baker R, Dunbar
GC. The Mini-International Neuropsychiatric Interview (M.I.N.1.): the development and validation
of a structured diagnostic psychiatric interview for DSM-1V and ICD-10. J Clin Psychiatry. 1998;
59(Suppl 20):22-33-57.

Addict Behav. Author manuscript; available in PMC 2018 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Godersky et al.

Page 8

Stewart SH, Koch DG, Willner IR, Anton RF, Reuben A. Validation of Blood Phosphatidylethanol as
an Alcohol Consumption Biomarker in Patients with Chronic Liver Disease. Alcohol Clin Exp
Res. 2014; 38:1706-1711. DOI: 10.1111/acer.12442 [PubMed: 24848614]

Substance Abuse and Mental Health Services Administration. Subst Abuse Ment Health Serv Adm.
2013. Results from the 2012 national survey on drug use and health: Summary of national
findings.

Weissman DE, Haddox JD. Opioid pseudoaddiction—an iatrogenic syndrome. Pain. 1989; 36:363—
366. [PubMed: 2710565]

Wilcox CM, Cryer B, Triadafilopoulos G. Patterns of use and public perception of over-the-counter
pain relievers: focus on nonsteroidal antiinflammatory drugs. J Rheumatol. 2005; 32:2218-2224.
[PubMed: 16265706]

Zanis DA, McLellan AT, Cnaan RA, Randall M. Reliability and validity of the Addiction Severity
Index with a homeless sample. J Subst Abuse Treat. 1994; 11:541-548. [PubMed: 7884837]

Zhou Y, Boudreau DM, Freedman AN. Trends in the use of aspirin and nonsteroidal anti-inflammatory
drugs in the general U.S. population: the use of aspirin and NSAIDs in the U.S. population.
Pharmacoepidemiol Drug Saf. 2014; 23:43-50. DOI: 10.1002/pds.3463 [PubMed: 23723142]

Addict Behav. Author manuscript; available in PMC 2018 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Godersky et al.

Page 9

Highlights

We identified a case of non-steroidal anti-inflammatory drug (NSAID) use
disorder in a patient with no other substance use disorder.

NSAIDs are commonly used but rarely reported as drugs with addiction
potential.

Recognition of substance use disorders in a research setting may differ from
clinical assessment.
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Table 1
Substance Use Disorder (SUD) Criteria Assessed at Study Entry (DSM-1V & DSM-5) by MINI 6.0

Modified MINI Questions (Version 6.0) Corresponding SUD Criterion  Criterion Met?
1. Have you been intoxicated or hungover from 7buprofen, when you had responsibilities Social Impairment No
at school, work or home? Did this cause you problems?

2. Have you been intoxicated from 7buprofen in any situation where you were at-risk of Risky Use No
physical injury (e.g. driving a car, using machinery)?

3. Did you ever have legal problems because of your ibuprofen use? (DSM-1V criterion Legal No
only)

4. If ibuprofen caused you problems with your family or friends, did you continue to Social Impairment No
keep using it?

5. Have you needed to use much more ibuprofen to get the same effect as when you Tolerance Yes
first started taking it?

6. When you reduced or stopped using /ibuprofen, did you have withdrawal symptoms? Withdrawal No
Did you use any other drug to keep from getting sick or to feel better?

7. When you used ibuprofen did you end up taking more than you thought you Impaired Control Yes
would?

8. Have you tried to stop taking ibuprofen but failed? Impaired Control Yes
9. On the days that you used /buprofen did you spend a lot of time using, obtaining, Impaired Control No
thinking about, or recovering from ibuproferf?

10. Did you spend less time working, on hobbies, or with your family or friends because Social Impairment No
of your jbuprofen use?

11. Did you continue to use /buprofen even if it caused you problems with your health? Risky Use No
12. Did you feel a very strong desire or urge to use ibuprofen? (DSM-5 criterion Craving Yes
only)

Abbreviations: SUD, substance use disorder; DSM-5, Diagnostic and Statistical Manual of Mental Disorders 5th edition; DSM-1V, Diagnostic and

Statistical Manual of Mental Disorders 4th edition; MINI 6.0, Mini International Neuropsychiatric Interview version 6.0.
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