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Abstract

Background: Policy evaluations and health system interventions often utilize International 

Classification of Diseases (ICD) codes of opioid use, dependence, and abuse to identify 

individuals with opioid use disorder (OUD) and assess receipt of evidence-based treatments. 

However, ICD codes may not map directly onto the Diagnostic and Statistical Manual of Mental 
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Disorder (DSM-5) OUD criteria. This study investigates the positive predictive value of ICD codes 

in identifying patients with OUD.

Methods: We conducted a clinical chart review on a national sample of 520 Veterans assigned 

ICD-9 or ICD-10 codes for opioid use, dependence, or abuse from 2012 to 2017. We extracted 

evidence of DSM-5 OUD criteria and opioid misuse from clinical documentation in the month 

preceding and three months following initial ICD code listing, and categorized patients into: 1) 

high likelihood of OUD, 2) limited aberrant opioid use, 3) prescribed opioid use without evidence 

of aberrant use, and 4) insufficient information. Positive predictive value was calculated as the 

percentage of individuals with these ICD codes meeting high likelihood of OUD criteria upon 

chart review.

Results: Only 57.7 % of patients were categorized as high likelihood of OUD; 16.5 % were 

categorized as limited aberrant opioid use, 18.9 % prescribed opioid use without evidence of 

aberrant use, and 6.9 % insufficient information.

Conclusions: Patients assigned ICD codes for opioid use, dependence, or abuse often lack 

documentation of meeting OUD criteria. Many receive long-term opioid therapy for chronic pain 

without evidence of misuse. Robust methods of identifying individuals with OUD are crucial to 

improving access to clinically appropriate treatment.
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1. Introduction

In 2018, the National Survey on Drug Use and Health estimated 2 million people aged 12 

or older in the United States met criteria for opioid use disorder (OUD), including both 

heroin use disorder and pain reliever use disorder (Substance Abuse and Mental Health 

Services Administration, 2019). Among Veterans receiving healthcare from the Veterans 

Health Administration (VHA), specifically, there has been a sharp rise in the reported 

number diagnosed with OUD, from 25,031 in 2003, to 69,142 in 2017 (Wyse et al., 

2018). Much of the data regarding the prevalence of OUD, related hospitalizations, and 

treatment access rely upon electronic medical record (EMR) data. Metrics are based on 

the International Classification of Diseases (ICD) diagnostic codes assigned by clinicians 

or healthcare administrators (Barocas et al., 2018; Madras et al., 2020; Nosyk et al., 2013; 

Peterson et al., 2018; Weiss et al., 2020). It remains unknown whether ICD codes are 

accurate in both identifying individuals with OUD and assessing treatment eligibility and 

access.

Discrepancies between coding descriptions and diagnostic criteria for OUD make ICD 

coding for OUD complicated (Roland et al., 2016; Watson et al., 2020). The Diagnostic 

and Statistical Manual of Mental Disorders (DSM) is viewed as the “gold standard” for 

diagnosing OUD via the Structured Clinical Interview (First et al., 2016; Substance Abuse 

and Mental Health Services Administration, 2016). In the DSM-5, diagnostic language 

shifted from opioid “abuse” and “dependence” to “opioid use disorder” across a spectrum 

of severity (Peer et al., 2013; Substance Abuse and Mental Health Services Administration, 
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2016). It has been suggested, however, that DSM-5 criteria do not always fully convey the 

same character, range, and severity of opioid-related problems that may be documented 

in detailed clinical notes (Boscarino et al., 2015; Von Korff et al., 2010). Furthermore, 

ICD codes continue using “use,” “abuse,” and “dependence” to record diagnoses in patient 

charts based on outdated DSM-IV terminology (Howell et al., 2020). Retrospective analyses 

show coding labels are applied inconsistently to both individuals with moderate or severe 

OUD and those on long-term opioid prescriptions taken as directed, potentially because 

of ambiguity between psychological and physiological dependence (Watson et al., 2020). 

Although overlap in care exists, patients with chronic pain without OUD require, and 

are eligible for, different treatments than those with DSM-defined OUD (Hser et al., 

2017; Wilson-Poe and Morón, 2018; Young et al., 2019). Prior work suggests that clearer 

guidelines for OUD-related coding are necessary to accurately assess and treat those with 

chronic pain and opioid misuse (Hser et al., 2017; Young et al., 2019).

Very limited prior research has investigated ICD code validity in predicting OUD. Howell 

and colleagues recently investigated the accuracy of opioid dependence and abuse ICD 

codes as OUD diagnoses, finding in their sample of 90 veteran patient charts that 29 % of 

OUD diagnoses were “likely inaccurate” (Howell et al., 2020). In this study, we expand on 

such work to examine the positive predictive value of ICD codes in identifying individuals 

with OUD across a larger national sample of U.S. Veterans. Specifically, we conducted 

manual review of EMR notes, extracting a wide range of signs and symptoms of OUD, both 

those directly informed by or indirectly associated with DSM-5 criteria. Through this chart 

review, we categorize how many individuals with an ICD code for opioid use, abuse and 

dependence had 1) high likelihood of OUD, 2) limited aberrant opioid use but did not meet 

enough criteria for OUD, 3) prescribed opioid use with no evidence of aberrant use, or 4) 

insufficient information in their chart to make an OUD diagnosis.

2. Methods

2.1. Study population

We selected a national sample of VHA patients with ICD-9 or ICD-10 codes for OUD 

(specifically opioid use, dependence, or abuse) between fiscal years 2012–2017 (Appendix 

A in Supplementary material) (Lagisetty et al., 2019; Weiss et al., 2020). We then applied 

three inclusion criteria. First, patients had to have two visits coded for OUD of the same type 

(e.g. two visits for opioid dependence), and the codes must be from different days within the 

study window. Use of two codes ensured a diagnosis was not erroneously entered. Second, 

patients could have no other OUD diagnosis code in the two years preceding the initial 

code to identify incident diagnosis. We hypothesized providers would be more likely to list 

reasons for diagnosis on the date of the initial code than in instances where the diagnosis 

was long-standing. Third, to ensure a minimum level of available information, we limited 

the sample to patients who had at least one VHA medical visit per year in the two years 

preceding diagnosis. The Ann Arbor VA Office of Research and Development Institutional 

Review Board approved this study (IRB # 2018–1078).
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2.2. Medical record abstraction protocol

EMR notes were extracted for one month prior to and three months following the initial 

diagnosis date. Notes were filtered by keywords broadly encompassing pain, medication, 

and substance use related terms (Appendix B in Supplementary material). A chart 

abstraction tool was developed by the lead investigators, an Internal Medicine physician 

boarded in Addiction Medicine (PL) and an Addiction Psychiatrist (LL) (Appendix C 

in Supplementary material). This tool captured opioid-related signs and symptoms, past 

and current substance use history, past and current use of substance use disorder or pain 

treatments, care plan following diagnosis, and barriers and facilitators to engagement in the 

care plan. We also documented significant changes in patient diagnosis or treatment over the 

abstraction period.

This abstraction tool was piloted with 15 charts and revised iteratively until consensus 

was reached between the lead investigators. The lead investigators conducted the initial 

abstractions to set chart interpretation standards and identify issues with the abstraction tool. 

After finalizing the tool, we created a protocol manual of terms and instructions to maintain 

screening consistency. Seven individuals were trained to be screeners by abstracting five 

charts that had already been abstracted by the lead investigators. A lead investigator then 

reviewed these abstractions to address questions and inconsistencies. Following training, 

screeners proceeded with abstractions independently and brought questions to weekly 

meetings between screeners and lead investigators. Discrepancies were discussed until 

consensus was reached. Additionally, 10 % of abstractions were double-coded by the lead 

investigators to ensure coding consistency.

2.3. Diagnosis categories

Patients were placed into one of four categories based on information in their EMR available 

to the diagnosing clinician: 1) high likelihood of OUD, 2) limited aberrant opioid use but 

did not meet enough criteria for OUD, 3) prescribed opioid use with no evidence of aberrant 

use, or 4) insufficient information in their chart to make an OUD diagnosis (Table 1). We 

created these categories as each often requires different clinical treatments. For example, 

those with a high likelihood of OUD may warrant treatment medications for OUD (MOUD), 

such as buprenorphine, methadone, or extended-release naltrexone (Madras et al., 2020; 

Veterans Health Administration, 2019). However, an individual with prescribed opioid use 

but no evidence of aberrant use may not. We included the category of limited aberrant opioid 

use because these patients may meet criteria for mild OUD, and, although not common 

practice, some experts advocate using buprenorphine for these patients for pain management 

(Chen et al., 2014; Manhapra et al., 2018; Webster et al., 2020).

We created a robust list of criteria to assign individuals to each category (Table 1). This 

list included DSM-5 criteria that could be ascertained via EMR review, such as taking more 

opioids than prescribed, noted loss of control/craving, and clinician documentation of the 

patient meeting DSM-5 criteria. Our list also included factors that do not directly map 

to DSM-5 criteria yet are associated with other DSM-5 criteria and, therefore, with OUD 

diagnosis. These criteria included seeking care for OUD, opioid overdose, intravenous or 

intranasal opioid use, or treatment contract violations. We included criteria beyond those 
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outlined in DSM-5 in order to better capture the signs and symptoms frequently explained 

in patient clinical notes (Boscarino et al., 2015; Von Korff et al., 2010). We also captured 

unanticipated opioid-related signs and symptoms via open text fields.

Patients were categorized based on this checklist in the month leading up to the initial 

diagnosis date in the following ways. First, we posited that individuals who met multiple 

criteria for aberrant opioid use had higher likelihood of having an OUD compared to 

individuals with only one or two criteria. Therefore, if an individual met three or more 

criteria in the limited aberrant opioid use category, they were categorized as having a high 

likelihood of OUD. For example, if a patient had loss of control or cravings, obtained 

opioids from non-prescribed sources, and requested early refills, they were categorized as 

having a high likelihood of OUD. Second, if patients met the criteria for more than one 

category, they were placed in the most severe category for which they qualified. Third, 

lead investigators reviewed all unanticipated opioid-related signs and symptoms captured to 

determine if a patient belonged in a different category based on the additional information. 

Lastly, given the association between polysubstance use and OUD treatment (Lin et al., 

2020), a non-opioid polysubstance use variable was created from a combination of 1) the 

presence of two or more current non-opioid substances documented or 2) if “polysubstance 

use” was specifically noted by clinicians in the chart.

2.4. Demographics and comorbidities

Administrative data was used to collect patient demographics, including age, sex, race and 

ethnicity, and medical and mental health comorbidities. Comorbidities were included if the 

patient had any of the following in the 12 months prior to diagnosis: depression, serious 

mental illness (e.g., schizophrenia, bipolar disorder), post-traumatic stress disorder (PTSD), 

anxiety disorder, non-opioid substance use disorder (SUD), acute pain, chronic pain, and 

cancer (Appendix D in Supplementary material). Chart abstraction captured prescribed and 

non-prescribed substance use as well as previous MOUD treatments on or before date of 

diagnosis. MOUD treatments were distinguished first by whether they were used medically 

or illicitly and then by whether those used medically were for OUD or something else (e.g. 

buprenorphine or methadone for pain, or naltrexone for AUD).

2.5. Analysis

Descriptive analysis included frequencies and crosstabs of the final sample as well as 

binary logistic regression. Positive predictive values with 95 % Wilson binomial confidence 

intervals were calculated as the proportion of individuals who met criteria for one or 

more OUD likelihood categories (Wilson, 1927). Data management was performed using 

Microsoft Access 2016 and R version 3.6.0 and analysis was performed using R version 

3.6.0.

3. Results

We identified 171,620 unique individuals in the national VHA data set with an ICD-9 or 

ICD-10 code for OUD in their medical records between fiscal years 2012–2017 (Fig. 1). 

Of these individuals, 37,127 met study inclusion criteria for an incident OUD diagnosis. Of 
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those that met study criteria, we randomly sampled 520 charts for medical record review. 

Sampled individuals were 91.4 % male, 77.1 % White, 16.7 % Black and 6.2 % other/

unknown race, and were 51.6 years old on average at time of diagnosis (Table 2).

The abstraction found that on or before the date of diagnosis, 356 (68.5 %) patients in 

the sample had received opioids that had been prescribed to them, and 123 (23.65 %) 

had received benzodiazepines that had been prescribed to them. As for non-prescribed 

substances, 225 (43.3 %) had used opioids, 63 (12.1 %) amphetamines, 48 (9.2 %) 

benzodiazepines, 169 (32.5 %) cocaine, 295 (56.7 %) alcohol, 131 (25.2 %) cannabis or 

cannabinoids, and 19 (3.7 %) other substances. Regarding previous treatments for OUD 

the abstraction found 31 (6.0 %) had previously taken buprenorphine for OUD, 29 (5.6 %) 

methadone, and 3 (0.6 %) naltrexone.

Many patients had another mental health or SUD diagnosis in the preceding year: 88 (16.9 

%) with serious mental illness, 270 (51.9 %) with depression, 164 (31.5 %) with anxiety, 

and 284 (54.6 %) with non-opioid SUD. In addition, 115 (22.1 %) experienced acute pain, 

124 (23.9 %) had chronic pain, and 69 (13.3 %) had cancer.

Of the 520 individuals sampled with an incident diagnosis for OUD based on ICD codes, 

only 57.7 % [95 % confidence interval (CI):53.4–61.9 %] were categorized as having a 

high likelihood of OUD (Table 3). The remaining 220 individuals fell into the following 

categories: 16.5 % [CI 13.6–20.0 %] demonstrated limited aberrant opioid use, 18.9 % [CI 

15.7–22.4 %] had prescribed opioid use but no evidence of aberrant use, and 6.9 % [CI 

5.0–9.4 %] had insufficient information to make an OUD diagnosis.

We evaluated the most common opioid-related signs and symptoms in each category (Table 

4). In the high likelihood of OUD category, 51.7 % of the sample met criteria for three or 

more signs of aberrant opioid use. Additionally, in 51.3 % of these cases, the Veteran was 

seeking care for an OUD. Among those categorized as having limited aberrant opioid use, 

the most common criteria met was having an emergency room or inpatient hospital visit due 

to pain exacerbation, withdrawal, or detox (27.9 %). Of the 6.9 % of individuals categorized 

as having insufficient information to make a diagnosis, 50.0 % had no mention of opioid 

use in their chart at all, and 27.8 % had OUD listed but clinicians had not described patient 

symptoms in the period proximal to the diagnosis.

Across the sample, there were multiple cases of non-opioid polysubstance use. The high 

likelihood of OUD category had the highest proportion of non-opioid polysubstance use at 

45.7 % (p = .088). The relative use of prescription opioids for pain decreased as category 

severity increased, with 97 patients (99.0 %) exhibiting this symptom in the prescribed 

opioids without aberrancy category, 61 (70.9 %) in the limited aberrant opioid use category, 

and 116 (38.7 %) in the high likelihood of OUD category (Table 4).

4. Discussion

This study examined the validity of ICD codes in identifying individuals with OUD in a 

sample of VHA patients. Of those who received a diagnosis of OUD by ICD code, less 

than 60 % had medical chart documentation indicating that the patient met criteria for OUD 
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based on our manual chart review. This proportion increases slightly, to about 75 %, when 

including individuals with limited indicators of aberrant opioid use. Notably, the remaining 

quarter of individuals did not have OUD or aberrant opioid use and were either only on 

prescribed opioids for pain, or their chart contained extremely limited information about 

their opioid use.

These findings have many implications for current practice and future research. Much of the 

current literature on opioid use in patient populations, including prevalence, hospitalizations, 

and treatment access and utilization, uses national databases extracted from EMR data 

and insurance claims (Barocas et al., 2018; Clemans-Cope et al., 2019a, 2019b; Jones et 

al., 2019; Madras et al., 2020; Nosyk et al., 2013; Peterson et al., 2018; Weiss et al., 

2020; Wu et al., 2016). At the same time, OUD is substantially underdiagnosed (i.e., low 

sensitivity) in EMR data when compared to clinical samples who have been diagnosed with 

validated instruments (Hallgren et al., 2020; Wu et al., 2017). This study highlights that 

OUD research that uses ICD coding to define patient groups or measure outcomes may 

suffer from substantial misclassification. The degree to which this misclassification biases 

the results of prior studies varies by the study objectives and use of ICD-based measures. 

Policies and treatment guidelines stemming from such evidence may be based on biased or 

inaccurate information and potentially over-estimating the number of individuals who have 

a high likelihood of OUD compared to other opioid-related diagnosis when relying upon 

ICD coding alone (National Academies of Sciences, Engineering, and Medicine, Health and 

Medicine Division, Board on Health Sciences Policy, 2018; Veterans Health Administration, 

2019). In addition, a number of proposed predictive models seeking to identify individuals 

at risk of developing OUD rely on ICD codes, EMR data, and pharmacy claims (Ciesielski 

et al., 2016; Cochran et al., 2014; Dufour et al., 2014; Glanz et al., 2018; Rice et al., 2012). 

Lastly, several genome-wide association studies looking for genetic basis of OUD also rely 

in part upon identifying individuals from EMR data (Boscarino et al., 2010; Gelernter et 

al., 2014, 2006; Zhou et al., 2019). Without studies validating the reliability of ICD codes 

in predicting OUD, assessing the accuracy and applicability of such predictive models and 

genetic research is difficult.

To our knowledge, a limited number of validation studies have been conducted in this area, 

many of which focus primarily on opioid overdose. Green and colleagues evaluated opioid 

poisoning code validity for predicting opioid overdose and found that code-based algorithms 

had a sensitivity and specificity of 97.2 % and 84.6 %, respectively, for opioid-related 

overdoses (Green et al., 2019). Green’s study concluded that such codes can accurately 

be used to monitor trends in opioid overdose and, therefore, help understand risk factors 

and evaluate mechanisms to reduce overdose occurrence (Green et al., 2019, 2017). In 

contrast, we find the positive predictive value of ICD codes for opioid use, dependence, 

and abuse in predicting OUD and opioid misuse to be lower than that of poisoning 

codes in predicting opioid overdose. Unfortunately, this lower predictive value in OUD 

diagnosis codes challenges our ability to identify patients earlier in their disease course 

and possibly prevent or reduce adverse events. A recent study by Howell and colleagues 

found significant inaccuracy in OUD diagnosis among veterans - 29 % of charts surveyed 

had an OUD diagnosis that was deemed likely inaccurate (Howell et al., 2020). Our work 

reinforces these findings with a larger national sample. In addition, rather than relying on a 
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bivariate analysis of accurate versus inaccurate OUD coding, we use a robust classification 

methodology to further categorize this inaccuracy into four diagnostic categories along the 

opioid use continuum. By placing patients into these four categories (OUD, aberrant use, 

prescribed opioid use, insufficient information), this study captures significant information 

about individuals across the spectrum of disease, including those for whom diagnosis, and 

thus treatment plan, may be different or more nuanced than an ICD code alone would imply. 

This highlights the need for more robust methods of categorizing individuals with OUD in 

order to identify unique treatment needs, facilitate referrals and increase engagement.

By extracting an extensive list of symptoms from patient charts, we were able to identify 

interesting patterns and valuable insights into this patient population. One of the most 

common signs or symptoms among the high likelihood of OUD group was “Veteran seeking 

care for OUD.” Because OUD can be associated with limited insight into degree of opioid 

misuse, this sample of individuals seeking care for OUD likely vastly undercounts actual 

patients with OUD, including those who may not be treatment-seeking (Maremmani et al., 

2012). Additionally, a significant portion of individuals with ICD codes for OUD did not 

meet criteria for OUD but, instead, demonstrated limited signs of aberrant opioid use, such 

as requesting early refills or obtaining prescriptions from non-medical sources (Table 3). 

This category, which experts advocate classifying as complex persistent dependence (CPD) 

or potentially “low severity OUD,” creates more nuance in OUD diagnosis and treatment, as 

patients may qualify for MOUD based on changing guidelines and expert recommendations 

(Chen et al., 2014; Manhapra et al., 2018; Veterans Health Administration, 2019; Webster 

et al., 2020). This diagnosis varies based on clinical interpretation of behavior as aberrant 

by the provider (Young et al., 2019). Evaluating the variability in treatment courses of 

individuals falling into each of the four categories outlined in this paper is an important next 

step.

Research into how to best utilize the full breadth of administrative and EMR data beyond 

ICD codes to classify individuals with OUD is another important future direction. Recent 

research has utilized various algorithms that employ ICD coding in addition to other 

variables such as overdose events or opioid-related hospitalizations in order to more 

accurately identify individuals with OUD (Song, 2017; Wakeman et al., 2020). Future 

studies should consider investigating such methodologies and other EMR based variables 

such as comorbidities or medication use that could improve the positive predictive value of 

ICD coding in identifying individuals with true OUD using electronic medical record data 

alone.

Limitations of this study include its focus on a VHA sample. Veterans have 

disproportionately high prescription opioid use and OUD rates (Gordon et al., 2007; Teeters 

et al., 2017; Wyse et al., 2018) as well as opioid overdose compared to the general 

population (Bohnert et al., 2011a, 2011b; Lin et al., 2019; Wyse et al., 2018). Therefore, 

the VHA has made significant efforts to both decrease opioid prescribing while dramatically 

increasing access to treatment for patients with OUD (Gellad et al., 2017; Hadlandsmyth 

et al., 2018; Lin et al., 2019; Wyse et al., 2018). Taken together, these sample factors may 

overestimate the positive predictive value compared to a non-Veteran patient population. 

We did, however, draw from a national sample, so geographic or regional clinical patterns 
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are unlikely to be a factor as in prior studies (Lund et al., 2019). Other limitations include 

our inability to quantify the negative predictive value of ICD coding in the setting of likely 

substantial under-diagnosis of OUD in medical records, as this would have required viewing 

all charts of a large number of patients without an OUD diagnosis code, and capture whether 

there was an OUD. We were also unable to quantify the sensitivity and specificity of ICD 

coding for OUD because chart review is imperfect in routinely describing all DSM-5 criteria 

and other signs or symptoms of OUD due to variability of clinician documentation and 

potentially incomplete knowledge or capture of symptoms. In order to mitigate the effects of 

imperfect chart review as much as possible, we evaluated for signs and symptoms beyond 

those outlined in DSM-5 to capture more specific details about disease range and severity 

that are typically documented in medical charts. These signs and symptoms, such as seeking 

care for OUD, opioid overdose, intravenous or intranasal opioid use, or treatment contract 

violations, were viewed as prominent factors in the way clinical diagnoses of OUD are 

made in real-world practice yet may not have been captured had we relied strictly on 

DSM-5 criteria for our abstraction. Finally, we maintained consistency across abstractions 

by creating a clear manual, a robust training process and by holding weekly meetings 

between screeners and lead investigators. We also augmented our manual chart review 

process with administrative data for comorbidities to obtain more information about each 

patient.

5. Conclusions

The present findings highlight the need for more robust methods of categorizing individuals 

with OUD rather than relying on ICD coding alone. Diagnosing OUD, particularly in 

individuals who use prescribed opioids, can be difficult and can often be subjective. 

Moreover, as this study found, individuals labeled as having opioid use, abuse or dependence 

can span a spectrum from those using prescribed opioids for pain to those who meet multiple 

criteria for DSM-5 diagnosis of OUD. This variation must be recognized to enable the 

creation of policies and interventions that improve patient identification and treatment across 

this spectrum.
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Fig. 1. 
Flow Diagram of Patient Sample Selection.
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Table 1

Category Definitions of OUD Related Signs and Symptoms.

1. Likely Opioid Use Disorder 2. Prescribed Opioids with limited 
Aberrant Use (<2 criteria)

3. Prescribed Opioids 
Without Aberrant Use

4. Insufficient Information 
for OUD Diagnosis

• Three or More 
Misuse Criteria 
from Column 2

Or

• Notes Indicate 
Historical Diagnosis 
in Remission

• Provider 
Documents that 
Patient Meets 

DSM-5 Criteria
a

• Patient Seeking 
Care for OUD

• Requesting Specific 
Treatment for 
OUD (e.g. 
Buprenorphine)

• IV or Nasal Use of 
Opioids

• Infection (e.g. 
Abscess) Secondary 

to Opioid Use
c

• Notes Indicate Opioid 
Misuse

• Patient Using Opioids 
to Get High or Reason 

Other Than Pain
c

• Family Reports Opioid 
Use to Clinician

• Documented Loss of 

Control/Cravings
c

• Physician Reports Drug 
Seeking Behavior

• Patient Obtained 
Prescription Opioids 
from Non-Medical 

Source
c

• Opioid Overdose

• Treatment Contract 
Violation

• Patient Requesting 
Early Refills

• Patient Taking 
More Opioids Than 

Prescribed
c

• Provider Comments on 
Aberrant Urine Drug 
Screen (UDS)

• Obtained Opioids from 
Multiple Providers 
Surreptitiously

• Diversion

• Hospitalization or 
ED Visit Related 
to Opioids/Pain 

(Withdrawal, Detox)
c

• Other AE 2° 
Opioids-Symptoms = 

Withdrawal
c

• Patient on 
Prescription 
Opioids for 
Pain

• Medical Visit 
Related to Pain 
Control or 
Opioids

• Constipation, 
Nausea, 
Vomiting 
Secondary to 
Opioid Use

• OUD listed in 
chart but not 
described

• No mention of 
opioid use in 
chart

• Non-opioid 
polysubstance 

use (PSU)
b

a
Clinician noted patient met DSM-5 criteria in patient chart.

b
Using two or more substances.

c
Criteria that map directly or closely to DSM-5 OUD criteria.
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Table 2

Sample Demographics (n = 520).

Variable Total

Age at Time of Diagnosis (mean) 51.56

Age at Time of Diagnosis (age categories)

<35 100 (19.23 %)

35–55 172 (33.08 %)

56–75 234 (45.00 %)

≥76 14 (2.69 %)

Sex

Female 45 (8.65 %)

Male 475 (91.35 %)

Race

White 401 (77.12 %)

Black 87 (16.73 %)

Other/ Unknown 32 (6.15 %)

Ethnicity

Hispanic 20 (3.85 %)

Not Hispanic 500 (96.15 %)

Diagnoses 12 Months Prior to Diagnosis Date

Depression 270 (51.92 %)

SMI 88 (16.92 %)

PTSD 186 (35.77 %)

Anxiety 164 (31.54 %)

SUD 284 (54.62 %)

Acute Pain 115 (22.12 %)

Chronic Pain 124 (23.85 %)

Cancer 69 (13.27 %)

Rx Substance Use History (On or Any Time Prior to Diagnosis Date)

Opioids 356 (68.46 %)

Benzodiazepines 123 (23.65 %)

Non-Rx Substance Use History (On or Any Time Prior to Diagnosis Date)

Opioids 225 (43.27 %)

Amphetamines 63 (12.12 %)

Benzodiazepines 48 (9.23 %)

Cocaine 169 (32.50 %)

Alcohol 295 (56.73 %)

Cannabinoids 131 (25.19 %)

Other 19 (3.65 %)

MOUD (On or Any Time Prior to Diagnosis Date)

Buprenorphine 31 (5.96 %)

Methadone 29 (5.58 %)
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Variable Total

Naltrexone 3 (0.58 %)
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Table 3

Positive Predictive Values of Meeting Criteria for Different Opioid-related Diagnosis Categories.

PPV (as % of total sample) [95 % CI]

Classes

OUD 57.69 % 53.40–61.87 %

Aberrant Use 16.54 % 13.59–19.97 %

Prescribed Opioids 18.85 % 15.72–22.43 %

Insufficient Information 6.92 % 5.04–9.44 %
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