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Abstract
Background
Identifying patients in primary care services with opioid use disorder and co-occurring mental health disorders is critical to providing treatment. Objectives of this study were to (1) assess the feasibility of recruiting people to screen in-person for opioid use disorder and co-occurring mental health disorders (depression and/or post-traumatic stress disorder) in primary care clinic waiting rooms in preparation for a randomized controlled trial, and (2) compare results of detecting these disorders by universal in-person screening compared to electronic health record (EHR) diagnoses.

Methods
This cross-sectional feasibility and pilot study recruited participants from four primary care clinics, two rural and two urban, from three health care organizations in New Mexico. Inclusion criteria were adults (≥ 18 years), attending one of the four clinics as a patient, and who spoke English or Spanish. Exclusion criteria were people attending the clinic for a non-primary care visit (e.g., dental, prescription pick up, social support). The main outcomes and measures were (1) recruitment feasibility which was assessed by frequencies and proportions of people approached and consented for in-person screening, and (2) relative differences of detecting opioid use disorder and co-occurring mental health disorders in waiting rooms relative to aggregate EHR data from each clinic, measured by prevalence and prevalence ratios.

Results
Over two-weeks, 1478 potential participants were approached and 1145 were consented and screened (77.5% of patients approached). Probable opioid use disorder and co-occurring mental health disorders were identified in 2.4% of those screened compared to 0.8% in EHR. Similarly, universal screening relative to EHR identified higher proportions of probable opioid use disorder (4.5% vs. 3.4%), depression (17.5% vs. 12.7%) and post-traumatic stress disorder (19.0% vs. 3.6%).

Conclusions
Universal screening for opioid use disorder, depression, and post-traumatic stress disorder was feasible, and identified three times as many patients with these co-occurring disorders compared to EHR. Higher proportions of each condition were also identified, especially post-traumatic stress disorder. Results support that there are likely gaps in identification of these disorders in primary care services and demonstrate the need to better address the persistent public health problem of these co-occurring disorders.
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Background
Mental health disorders often co-occur with substance use disorders (SUDs), especially opioid use disorder (OUD), and are often untreated [1, 2]. Non-medical opioid use and co-occurring mental health disorders are linked to an increased risk for OUD and overdose [3–5]. Siloed treatment may result in one or the other disorder going untreated and can have devastating consequences to the individual, their families, and their communities [1, 6]. The primary care (PC) setting has potential for treating these co-occurring disorders as most people visit a primary care provider (PCP) at least once per year [7–9]. A critical first step to engaging patients in PC services for OUD and co-occurring mental health disorders is to identify these patients and characterize their needs. The evidence base for effective pharmacologic and psychological treatment of OUD and these mental health disorders has dramatically increased in recent years [10–13].
Depression, unhealthy drug use, and post-traumatic stress disorder (PTSD) are all common disorders in patients who receive care in PC settings [14]. Screening for these conditions in PC has potential to improve quality of life for patients, contain health care costs, and reduce morbidity that is common when patients have co-occurring conditions [14]. The potential downside however, is that often PC clinics lack resources to implement the necessary structural changes needed (training, education, and operational systems) to ensure appropriate patient follow up. The US Preventive Services Task Force (USPSTF) recommends routine screening of adults for depression [15]. They only recently began recommending screening for unhealthy drug use (including OUD) [16, 17], but there are currently no recommendations for screening for PTSD. Numerous screening instruments have been studied and validated for detecting these disorders; however, a recent USPSTF review estimated that only half of episodes of major depression are identified in PC [18]. The detection of OUD and PTSD, which are screened for less frequently, is likely to be even lower. PTSD is commonly encountered in primary care settings yet is rarely screened for. Although PTSD affects over 10% of adults in the general population [19, 20], it is even more prevalent in primary care settings, affecting up to 32% of patients [21–26]. Primary care patients with PTSD have greater physical complaints including pain, long-term functional impairment, more frequent health care visits, and lower treatment adherence [27].
Co-occurring PTSD and OUD is common but difficult to treat. Poor treatment outcomes may be due to the lack of treatment models that can address both problems simultaneously [28]. In addition, public policies that marginalize substance-using populations increase the likelihood of exposure to traumatic violence and other harmful events. These points highlight the need for research on the effectiveness of public health models that show promise for addressing this complex problem [29]. There is a growing body of literature pointing to high rates of PTSD among those with OUD. This literature consistently indicates a high incidence of PTSD among substance-using populations, with lifetime prevalence rates among SUD individuals ranging from 26 to 52% [30]. Relatively less research has focused on rates of PTSD among individuals with OUD; however, preliminary evidence suggests that rates are equally high. Among OUD populations, 41% have a lifetime history of PTSD and 33% meet criteria for a current PTSD diagnosis, representing the highest rate of PTSD among substance users [31]. We argue that it is important to screen for PTSD because it is equally prevalent as depression in primary care yet is much more likely to go undetected, and it is highly comorbid with OUD as substances are a common way to cope with the consequences of a traumatic event.
We implemented a feasibility and pilot study to assess identification of probable OUD and co-occurring mental health disorders in family practice clinics in New Mexico via universal screening in waiting rooms. The main objectives were to (1) assess the feasibility of implementing universal screening to identify probable OUD, depression, and PTSD among patients in PC clinics to inform recruitment operations for a planned clinical trial, and (2) assess the likelihood of waiting room screening for detecting probable OUD and co-occurring mental health disorders (“observed”) by comparing to electronic health record diagnoses (EHR, “expected”) during the same period. We hypothesized that universal screening in PC for probable OUD and co-occurring mental health disorders would yield a higher number of patients with these disorders relative to what is recorded in the EHR. An exploratory goal was to assess patients’ reports of treatments received for any of these disorders. As pain is often associated with chronic opioid use, OUD, PTSD, and depression [32–34], queries were included to assess self-reported pain in this sample. This study was undertaken in preparation for a multi-site, randomized pragmatic clinical trial that will develop, optimize, and then test a collaborative care intervention strategy intended to improve access, quality, and patient-reported outcomes for individuals in PC with comorbid OUD and depression and/or PTSD [35].

Methods
Study design and setting
We administered a cross-sectional survey within four family-practice clinics from three healthcare organizations in New Mexico. Two clinics were located within the Albuquerque city limits and two were in rural areas in Central and Southwestern counties. Three of the clinics were classified as Federally Qualified Health Centers (FQHCs) and the fourth clinic was part of an academic medical center. From October 2018 to September 2019, the clinics saw between 2850 and 5960 unique patients per year. Data for this pilot study were collected in February and March 2020, prior to the SARS-CoV-2 pandemic. We assessed feasibility of recruitment by assessing the number and proportion of people approached for screening and the number and percent of those who consented to screen. The primary objective was to assess identification of probable OUD with probable co-occurring depression and/or PTSD in observed survey data from waiting room screening versus clinical data obtained from the EHR (expected), as well as for each condition individually. ICD-10 codes for diagnoses of OUD, major depressive disorder (MDD), and PTSD were used to identify patients in the EHR during the study period. For these patients, we obtained data related to behavioral health treatment from CPT codes and data on medications prescribed for OUD (Additional File 1: Table S1). All patients identified through the EHR had a diagnosis code noted during the study year and were active patients with the PC clinic during that time. All clinic systems had existing annual screening for depression symptoms using the PHQ-9 that was documented in the electronic medical record; however, clinic systems did not routinely screen for OUD and PTSD prior to the study. Ethical approval for the study was obtained from the RAND Corporation Human Subjects Protection Committee and the University of New Mexico Health Sciences Institutional Review Board. Written informed consent was waived as no patient identifiers were collected and survey responses were anonymous.

Participants and procedures
Over a two-week study period, research assistants approached people in each of the clinic waiting rooms to screen for eligibility. Adults, ages 18 and older, attending one of the four clinics as a patient, and who spoke English or Spanish were considered eligible and approached. Potential participants were told, “We are conducting an anonymous survey that will help us test questions for a research project and to better understand the needs of patients at this clinic. If you choose to participate you will receive a $5 merchandise card for your time.” Those who were eligible and expressed willingness to participate were provided a tablet computer to self-administer a 10-min survey (using REDCap [36]). Participants could skip or decline to answer questions. All who agreed to take the survey were provided with a $5 merchandise card. The survey was available in English and Spanish.

Measures
Two sources of data were used for this study: aggregate data from each clinic’s EHR and the survey data from waiting room patients. EHR data included: total number of visits, total number of unique patients, and numbers of unique patients with OUD, depression, or PTSD as well as more than one of these diagnoses. We obtained counts from the clinics’ EHRs over a 1-year period (October 1, 2018 – September 30, 2019). Additionally, the clinics provided the aggregate number of unique adult patient PC visits during each clinic’s two-week study period.
In the universal screening survey, probable OUD was screened for using items adapted from the myTAPS screener, a self-administered version of the National Institute on Drug Abuse Tobacco, Alcohol, Prescription medication and other Substance use (TAPS) screener [37]. When used for screening problematic heroin and prescription opioid use, the original TAPS instrument had sensitivity of 0.77 and 0.73 and specificity of 0.99 and 0.98, respectively. Adaptation included (a) restricting to items referring to opioids and some additional questions about prescription pain medications, (b) decomposing Question 1 into component parts to ask about use of prescription pain pills (whether prescribed for participant and if took more than prescribed), and (c) changing the term “prescription pain reliever” to “prescription pain pills” (Additional File 1: Table S2). The Patient Health Questionnaire 8-item version (PHQ-8) was administered to screen for symptoms of depression and probable depression was defined as a summed score of ≥ 10 [38]. The 8-item version, which omits the last question about suicidal ideation and self-injury, was selected due to the pilot nature of the investigation for identifying probable depression via an anonymous, self-administered screener rather than by a provider, thereby limiting intervention by research or clinic staff. The Primary Care PTSD Screen for DSM-5 (PC-PTSD-5) was used to screen for PTSD and a summed score of ≥ 3 was defined as probable post-traumatic stress disorder [39]. Participants were queried whether in the past 30 days they received: any treatment for substance use disorder or a mental health problem and where they received that treatment. If participants indicated they were taking medication for opioid use disorder, they were also asked to specify which medication, and whether they had been taking the medication for at least the past six months. Participants were asked if they often have pain, and if so, the severity and duration of pain. No adaptations were made to the PHQ-8 or the PC-PTSD-5.

Statistical analyses
Descriptive statistics from survey responses were calculated for age, gender, language preference, clinic attendance, and pain experience. Aggregate data over the 1-year period from the EHR records was obtained for each clinic and combined. These counts were divided by 26 for an average 2-week estimate for comparability to the waiting room survey data collection period. Medians, 25th and 75th percentiles (Q1 and Q3, respectively), and frequencies and percentages were calculated to summarize data. Prevalence estimates and 95% confidence intervals (CIs) were calculated for the survey responses and EHR samples. Prevalence ratios comparing the survey to EHR estimates and corresponding 95% CIs were calculated.


Results
Population identified by universal screening
A total of 1478 people were approached, corresponding to 45.2% of the unique number of patients (3271) that clinics reported seeing during that time period. Of these, 1145 people (77.5%) were eligible (over 18 years of age and a patient at the participating clinic) and consented to participate. The number of eligible and consented participants by clinic were: Clinic A: n = 214 (18.7%); Clinic B: n = 323 (28.2%); Clinic C: n = 352 (30.7%); and Clinic D: n = 256 (22.4%). There were 70 (6.1%) people who started but did not complete the survey. Table 1 presents participant characteristics for those consented and screened. The median (Q1, Q3) age of participants was 50 (33, 62) years, and 65.2% of participants identified as female. The survey was taken in Spanish by 10.7% of participants. The median (Q1, Q3) score for PHQ-8 was 1.0 (0.0, 2.0) and for the PC-PTSD-5 score was 2.0 (1.0, 4.0).Table 1Characteristics of clinic universal screening participants screened for probable OUD and co-occurring depression and/or PTSD


	Characteristic
	N (%) or
Median (Q1, Q3)

	Sample Size
	1145

	Age in years, Median (Q1, Q3)
	50 (33, 62)

	Gender, n (%)

	 Female
	747 (65.2%)

	 Male
	377 (32.9%)

	 Transgender
	10 (0.9%)

	 Did not identify as Male, Female, or Transgender
	3 (0.3%)

	 Did not respond
	8 (0.7%)

	Took survey in Spanish, n (%)
	122 (10.7%)

	Positive for probable opioid use disorder (myTAPS), n (%)
	51 (4.5%)

	PHQ-8 score (n = 1108a)

	 Median (Q1, Q3)
	1.0 (0.0, 2.0)

	 Mean (SD)
	3.7 (6.2)

	Positive for probable depression (PHQ-8 ≥ 10), n (%)
	200 (17.5%)

	PC-PTSD-5 Score (n = 465a,b)

	 Median (Q1, Q3)
	2.0 (1.0, 4.0)

	 Mean (SD)
	2.4 (1.9)

	Positive for probable post-traumatic stress disorder (PC-PTSD-5 ≥ 3), n (%)
	218 (19.0%)

	Positive for depression & post-traumatic stress disorder, n (%)
	102 (8.9%)

	 Positive for probable opioid use disorder + depression and/or post-traumatic stress disorder, n (%)
	27 (2.4%)

	Positive for probable opioid use disorder + depression + post-traumatic stress disorder, n (%)
	10 (0.9%)

	Often have pain, n (%)
	598 (52.2%)

	Pain severity, n (%)

	 Mild
	107 (17.9%)

	 Moderate
	336 (56.2%)

	 Severe
	151 (25.3%)

	 Did not respond
	4 (0.7%)

	Length of time with pain, n (%)

	  < 1 week
	32 (5.4%)

	 1 week—2 months
	52 (8.7%)

	 2–6 months
	52 (8.7%)

	  > 6 months
	415 (69.4%)

	 Don’t know
	41 (6.9%)

	 Did not respond
	6 (1.0%)


myTAPS self-administered Tobacco, Alcohol, Prescription medication and other Substance use screener, PHQ-8 Patient Health Questionnaire 8-item version, PC-PTSD-5 Primary Care PTSD Screen for DSM-5
Q1, Q3 1st and 3rd quartiles
a37 of 1145 (3.2%) participants did not answer any PHQ-8 or PC-PTSD-5 questions
b465 of 1145 (40.6%) participants responded “yes” to the question, “Sometimes things happen to people that are unusually or especially frightening, horrible, or traumatic [examples given]. Have you ever experienced this kind of event?” Only these participants were asked five additional questions to yield a PC-PTSD-5 summed score



Overall, 4.5% (51/1145) of participants surveyed had probable OUD, 17.5% (200/1145) screened positive for probable depression, and 19% (218/1145) for probable PTSD. There were 110 (9.6%) participants who had both probable depression and PTSD. Probable OUD and co-occurring mental health disorders were identified in 27 (2.4%) participants with 19 (70.4%) who were female and 3 (11.1%) who took the survey in Spanish. About half (52.2%) of all participants reported having frequent pain; 25.3% of them reported severe pain and 56.2% reported moderate pain, most of the time. Pain was reported as ongoing for more than 6 months in 69.4% of participants who reported frequent pain. When asked to reflect on the past 3 months use of prescription pain pills, of all participants, 55 (4.8%) reported using pain pills not prescribed for them, and 20 (1.7%) reported taking more pills than prescribed. There were 22 (1.9%) participants who reported using heroin in the past 3 months.
Among the group with probable OUD and co-occurring mental health disorders (n = 27), recent (past three month) prescription pain pill use was reported by 18 (66.7%), and recent heroin use by 12 (44.4%). Thirteen (48.1%) reported not getting any treatment for these conditions in the past 30 days; six (22.2%) reported counseling/therapy only, three (11.1%) reported medication only, and five (18.5%) reported receiving both medication and counseling/therapy. Among those receiving counseling/therapy, 54.5% (6 of 11 participants) were receiving it at the same clinic where they interviewed. Most (6 of 8 participants, 75.0%) of those who reported receiving medication for opioid use or mental health disorders had it prescribed from the same clinic.

Comparison of universal waiting room screening to EHR data
In comparison with the number of patients with diagnosed OUD, depression, and/or post-traumatic stress disorder who were identified in clinic EHRs over a 2-week period (based on 2018–2019 clinic flow estimates), the universal screening survey identified a slightly higher proportion with probable OUD than expected (Table 2). Compared to the EHR, universal screening identified approximately 1.4 times the number of patients with probable depression and 5.2 times the number of patients with probable PTSD. There were nearly three times as many patients identified with probable OUD and co-occurring mental health disorders in the waiting room sample compared to EHR. EHR indicators of patients’ primary language identified that 18.5% were monolingual Spanish speakers; however, 10.7% of our waiting room sample selected to take the survey in Spanish.Table 2Prevalence of probable OUD, mental health disorders, and language in universal screening participants versus EHR


	 	Universal Screening Survey (N = 1478)a
	Clinic EHR Estimates (N = 740)b
	Prevalence Ratio (95% CI)e

	 	n (%)
	95% CI
	n (%)
	95% CI

	Total participants consented
	1145 (77.5%)c
	75.3%, 79.6%
	–
	–
	–

	Total participants with probable opioid use disorder
	51 (4.5%)d
	3.3%, 5.6%
	25 (3.4%)
	2.1%, 4.7%
	1.32 (0.8, 2.11)

	Total participants with probable depression
	200 (17.5%)d
	15.3%, 19.7%
	94 (12.7%)
	10.3%, 15.1%
	1.38 (1.10, 1.73)

	Total participants with probable post-traumatic stress disorder
	218 (19.0%)d
	16.8%, 21.3%
	27 (3.6%)
	2.3%, 5.0%
	5.22 (3.54, 7.70)

	Total participants with probable opioid use disorder + co-occurring mental health disorders (depression and/or post-traumatic stress disorder)
	27 (2.4%)d
	1.5%, 3.2%
	6 (0.8%)
	0.2%, 1.5%
	2.91 (1.21, 7.01)

	Total number monolingual Spanish/took survey in Spanish
	122 (10.7%)d
	8.9%, 12.4%
	137 (18.5%)
	15.7%, 21.3%
	0.58 (0.46, 0.72)


EHR electronic health record
aFor the Universal screening study, this may be an undercount as they were all patients the research staff correctly approached for potential participation. Correctly means the person was age 18 + and was at the clinic for a primary care visit. Some patients may have been missed
bData collected from the EHR was collected over a 1-year period from October 1, 2018 to September 30, 2019. Counts have been divided by 26 to estimate an average 2-week period for comparison to the pilot data
cDenominator is patients correctly approached, N = 1478
dDenominator is patients consented, N = 1145
eBolded values indicate prevalence ratio is statistically significant, assuming a type I error level of 0.05





Discussion
Overall, in-person screening identified a nearly three-fold higher proportion of patients (2.4%) with probable OUD and co-occurring mental health disorders compared to the EHR (0.8%). We also identified a higher proportion of each condition separately (OUD, depression, and PTSD) with the survey. To our knowledge the prevalence of OUD and co-occurring mental health disorders has not been quantified and compared using a universal screening approach in primary care clinics in other studies. It is not surprising that EHR data would underestimate these conditions as patients may not disclose symptoms or problems to providers in association with discomfort, poor help-seeking intention, trust, shame, or stigma [40–43]. Underdiagnosis of major depressive disorder is more common in racial and ethnic minority populations in the US, and the population of New Mexico has a high proportion of Hispanic patients [44]. The most striking difference between observed and expected prevalence was for probable PTSD, which was over five-fold higher in the clinic sample than the EHR sample. All of the participating clinics routinely screen for depression, and OUD has become a more visible issue regionally and nationally, but patients are not routinely screened for PTSD. Furthermore, avoidance of trauma reminders is a common PTSD-related symptom [45], making it understandable that patients with PTSD may avoid discussing their symptoms and experiences with providers [25]. The anonymity of the survey likely reduced non-disclosure that can occur in clinical practice regarding sensitive issues like mental health status [46, 47]. Under-reporting of substance use in PC is well recognized and has been shown to vary by substance used, but is often found with opioids [47, 48]. It remains important to implement screening methods for these conditions that minimize judgment and stigma.
Our study also found large variability in treatment for OUD and co-occurring mental health disorders relative to probable diagnoses. In the universal screening sample, among those with probable OUD and co-occurring mental health disorders, almost half (46.2%) reported not receiving any treatment, and only one in five participants was receiving both medication and counseling for at least one of the conditions. Other studies have also shown low rates of treatment for OUD in PC clinics [49, 50] despite strong evidence that methadone and buprenorphine-naloxone treatment is more effective than abstinence-based treatment [10, 51]. PCPs have pointed to a lack of integrated behavioral health providers as a common reason for not prescribing MOUDs [52]. Hallgren et al. [50] provided support for this in their study of EHR data from patients attending 21 PC clinics: those with OUD diagnoses were more likely to receive medications if they were seen in clinics with co-located non-physician behavioral health specialists.
Our results also show missed opportunities for universal screening of probable OUD and co-occurring mental health disorders in PC. Currently, the USPSTF recommends routine screening of adults for depression [15] and for SUD, including OUD [16], but not for PTSD possibly due to a lack of knowledge surrounding the prevalence of the condition and the difficulties associated with treating it. Each of these conditions separately was also more common in the screened sample. Lastly, considering the high prevalence of chronic pain reported in our waiting room screening sample (52%), of whom 81% reported moderate or severe pain, and the potential for exacerbated negative physical and psychological outcomes in people with intersecting pain and mental health problems, more options are needed to identify and treat these patients.[33, 34]. The difficulties encountered by busy PC clinics in identifying patients with co-occurring substance use and mental disorders, and then linking those patients to appropriate care, are significant and understandable. It is critical to ensure that adequate services, including evidence-based treatment, are available to patients in whom these problems are identified, either in the PC setting or by referral. For example, this study was conducted as part of planning for a randomized controlled trial of collaborative care for OUD and co-occurring mental health disorders [35]. Collaborative care is a team-based PC model for managing behavioral health in which a care manager helps ensure patients are identified and linked to evidence-based and measurement-based care with PCPs and behavioral health clinicians, all overseen by a psychiatric consultant. Collaborative care has demonstrated improved care access and outcomes for major depressive disorder, PTSD, and OUD, each separately [21, 53–56], as well as for alcohol use disorder [54]. Our trial will test whether it produces the same results for patients with OUD and co-occurring mental health disorders [35]. As hypothesized, the pilot study demonstrated the feasibility of identifying our target patient population through universal screening.
This study has several potential limitations including the cross-sectional design and self-reported data obtained from universal screening. Recall and reporting bias can occur when assessing sensitive conditions, resulting in underestimation of the prevalence estimates. However, since the survey was anonymous this limitation may have been minimized. The consistency of our results showing significant differences in observed versus expected prevalence of disorders also suggests that reporting bias was low. Our sample is not likely to be representative of PC patient populations in other locations; it was limited to English and Spanish speaking patients at PC clinics in New Mexico, three of which were FQHCs. Strengths of the results include the relatively large number of patients accessed over the 2-week survey period and the use of validated screening instruments. While our research assistants reached approximately 45% of adults visiting the primary care clinics, we demonstrated acceptability of the screening questions via the high completion rate (93.9%). Assessing these conditions without anonymizing questions and providing results to the primary care provider has potential to be effective. The participating clinics in this study have a strong community presence and have a known positive, non-judgmental approach to substance use, substance use treatment, and mental health; qualities that could enhance self-reporting. One approach could be with self-administered screeners given to every patient at check-in on a regular basis. For example, the PHQ-9 is already administered to every patient at these study clinics on an annual basis.

Conclusions
This study helps quantify the potential extent of diagnostic and treatment service gaps for OUD and co-occurring mental health disorders in PC settings serving rural and socioeconomically disadvantaged patients in New Mexico. Rates of these disorders in these settings are generally higher than what is documented in the EHR (as seen in this study and in previous studies in PC and integrated health systems) [49, 50]. Undertreatment of OUD and mental health disorders remain a persistent public health problem [57, 58]. And, as the COVID-19 pandemic has been associated with increases in psychological distress, adverse mental health conditions, and opioid-related overdose, the imperative to address these conditions is higher than ever [59–62]. This study demonstrates that meaningful identification of these disorders is feasible via a universal screening approach and may help identify patients who may otherwise go undiagnosed. It also highlights the need for additional research to fully characterize the prevalence of OUD and co-occurring mental health disorders and their treatments among PC patients, and examine methods to diagnose, engage, and provide effective treatments. Ultimately, to improve outcomes, screening in PC settings needs to be linked with education and training for clinical staff, as well as operational processes that ensure effective follow-up.
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