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Abstract
Background
Patients with chronic pain on opioids frequently experience loneliness, which is associated with poorer health outcomes and higher risk for opioid misuse and opioid use disorder. Given that almost half of opioids are prescribed in primary care, a critical need exists for the development and testing of interventions to reduce loneliness in primary care patients at risk for opioid misuse. Cognitive behavioral therapy and social prescribing have been shown to be efficacious in reducing loneliness and improving outcomes in other populations but have not been tested in patients at risk for substance use disorder. The overall objective of our study is to reduce opioid misuse and opioid use disorder by addressing loneliness in patients on long-term opioid therapy in real-world primary care settings.

Methods
We will conduct a 3-arm pragmatic, randomized controlled trial to compare the effectiveness of two group-based, telehealth-delivered interventions with treatment as usual: (1) cognitive behavioral therapy to address maladaptive thought patterns and behaviors around social connection and (2) a social prescribing intervention to connect participants with social opportunities and develop supportive social networks. Our primary outcome is loneliness as measured by the UCLA Loneliness Scale and our dependent secondary outcome is opioid misuse as measured by the Common Opioid Misuse Measure. We will recruit 102 patients on long-term opioid therapy who screen positive for loneliness from 2 health care systems in Washington State. Implementation outcomes will be assessed using the RE-AIM framework.

Discussion
Our study is innovative because we are targeting loneliness, an under-addressed but critical social risk factor that may prevent opioid misuse and use disorder in the setting where most patients are receiving their opioid prescriptions for chronic pain. If successful, the project will have a positive impact in reducing loneliness, reducing opioid misuse, improving function and preventing substance use disorder.

Trial Registration
NCT06285032, issue date: February 28, 2024, original.
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Background
Individuals on long-term opioid therapy frequently experience loneliness, which is associated with poorer health outcomes and higher risks for opioid misuse and opioid use disorder [1]. Loneliness, which refers to the perceived lack of connections to others and the feeling of not belonging [2] has increased substantially during the COVID-19 pandemic to greater than half of U.S. adults [3–6]. Loneliness as a mediating factor leading to substance use disorder is becoming increasingly relevant as rates of drug overdose, substance use disorder and opioid misuse continue to rise substantially, exacerbated by the COVID-19 pandemic and the resultant social and physical isolation [7–11]. Even before the pandemic, a brief decline in drug overdose deaths had reversed despite substantial efforts to reduce opioid prescribing in the United States [12]. Meanwhile, initial decreases in opioid prescribing have plateaued during the COVID-19 pandemic as barriers to non-pharmacologic modalities of treating chronic pain increased [13, 14] leading to worsening care for patients with chronic pain [15]. Many experts have hypothesized that the social distancing requirements initially put in place during the pandemic resulted in decreased social connection and increased loneliness resulting in increased risk for opioid misuse and overdose [16].
A 2023 U.S. Surgeon General Advisory highlighted the association of loneliness with poor health outcomes and proposed a national strategy for addressing loneliness [17]. This strategy includes 6 pillars, of which one concerns mobilization of the health care sector. This is relevant because individuals experiencing loneliness have greater healthcare utilization in both outpatient [18, 19] and acute care [20, 21] settings.
Primary care could play an important frontline role in reducing loneliness in those on long-term opioid therapy to potentially reduce risk for opioid misuse and opioid use disorder. As the most common and often first setting where individuals seek care [22], primary care treats over half of the patients with chronic pain and prescribes almost 50% of opioids nationwide [23, 24]. Our preliminary work [25, 26] and other studies [27] have suggested that at least 20% of primary care patients reported loneliness that impact their chronic conditions and functioning. As such, a primary care based intervention will have the highest likelihood of reaching the most patients to address loneliness and prevent opioid misuse and overdose. In addition, primary care focuses on prevention [28] and growing literature suggests that prevention of addiction (and the recognition of preaddiction as an important precursor to substance use disorders) is important and undervalued [29, 30].
The overall objective of our study is to adapt and test two evidence-based loneliness interventions, cognitive behavioral therapy (CBT) and social prescribing, with the goal of reducing opioid misuse and opioid use disorder in primary care patients with chronic pain. These two interventions have shown efficacy in reducing loneliness and improving health outcomes primarily in older adults [31, 32] but have yet to be tested for patients on long-term opioid therapy.
Our study’s specific aims are:
	1)
To determine the effectiveness of two group based, telehealth-delivered loneliness interventions (CBT and social prescribing) relative to usual care in reducing loneliness (primary outcome) and opioid misuse (secondary outcome) in a 3-arm randomized controlled trial.

 




Hypothesis
We hypothesize that both CBT and social prescribing will be superior to usual care in reducing loneliness and that reductions in loneliness will then lead to reductions in opioid misuse. We hypothesize that CBT and social prescribing will be noninferior.

	2)
To assess implementation outcomes using the RE-AIM framework from a 3-arm randomized controlled trial testing the CBT and social prescribing interventions in primary care practices.

 





Methods/design
Study overview
We will conduct a 3-arm randomized controlled trial comparing two-group based, telehealth interventions for loneliness. Participants with loneliness on long-term opioid therapy will be randomized to one of the following arms: (1) CBT intervention, (2) social prescribing intervention, or (3) usual care. We will collect outcomes on loneliness (primary outcome), current opioid misuse, substance use, social connection, depression, anxiety, and function (secondary outcomes) post-intervention and at 3 months follow-up post-intervention. Figure 1 shows the schedule of enrolment, interventions, and assessments.
[image: ]
Fig. 1Schedule of enrollment, interventions, and assessments



Study framework
Our study framework adapts the National Academies of Science, Engineering and Medicine framework on loneliness and social isolation [33] to understand the relationship between long-term opioid use/chronic pain and misuse/substance use disorder with loneliness as a mediating factor (Fig. 2). Specifically, we propose both chronic pain and long-term opioid use as related but unique risk factors for loneliness that can lead to opioid misuse and poor function followed by substance use disorder and overdose mortality risk. Our framework is supported by multiple studies that report on this cyclical association of chronic pain, long-term opioid use and loneliness [34–37].
[image: ]
Fig. 2Study framework for loneliness and opioid misuse



Participant eligibility
We will recruit patients who are on long-term opioid therapy (defined as ≥ 3 months receiving prescribed opioids [functional definition is ≥ 3 opioid prescriptions each ≥ 21 days apart]) and who meet the following inclusion criteria: English-speaking, 18 years of age or older and score 6 or greater on the 3-item UCLA-loneliness scale (the scale is scored from 3 to 9). The 3-item scale will be used for eligibility while the 20-item scale will be used for outcomes. We will exclude patients who have active cancer, active psychosis, or moderate/severe cognitive impairment using the mini-MOCA, are on palliative care or live in a controlled setting (i.e., assisted living, nursing home or inpatient treatment facility).

Setting and participant recruitment
We plan to recruit from primary care clinics from 2 health systems that are part of our practice-based research network, the WWAMI (Washington, Wyoming, Alaska, Montana, and Idaho) region Practice and Research Network. We will use two modalities for patient recruitment: (1) electronic health record (EHR) data extraction and (2) clinician referral. For EHR extraction, participating clinics will provide electronic health record (EHR) data that identify patients who meet the inclusion/exclusion criteria (all identifiable from the EHR except for the loneliness score). If patients have not opted out for research, they will be contacted by phone by the project manager (up to 3 contact attempts per eligible patient). For clinician referral, clinicians at participating clinics will be informed about the study via email and/or during a staff meeting and will have the opportunity to refer any patient who is on long-term opioid therapy to the study. For each patient we reach, we will inform them about the study and, if they are interested in participating, administer the 3-item UCLA loneliness scale over the phone to see if they are eligible (score of 6 or higher on the scale).

Randomization
Prior to randomization, patients will be administered a baseline survey that includes a psychosis and cognitive screener, and demographic questions. After verification of eligibility, patients will be randomized using computer-generated random numbers to one of three groups: (1) CBT, (2) social prescribing or (3) usual care. There will be no stratification. The randomization will be blinded to the members of the study team responsible for data collection.

Study intervention platform
Each active intervention (CBT and social prescribing) will consist of eight one hour, weekly group based sessions delivered via telehealth. Each group will consist of 6–10 participants using a HIPAA-compliant zoom platform allowing group members to see and hear each other.

CBT intervention
The aim of the CBT intervention is to develop skills and strategies to change unhelpful social cognitions and behaviors, increase overall participation in social contexts, and improve perceived quality in existing relationships. We will adapt our CBT intervention from Ehde’s chronic pain CBT protocol and Käll’s loneliness CBT protocol, given no established CBT protocol that addresses both long-term opioid use and loneliness in primary care patients exists [38, 39]. The CBT intervention will include education about the connections between loneliness and substance use, practice of behavioral skills for effectively managing chronic pain and activating social participation, teaching of how to identify, challenge and modify unhealth thoughts and beliefs about pain along with their replacement with helpful thoughts, and ways to address anxiety with social interactions. The weekly group sessions will be delivered by a study interventionist who is a behavioral health clinician, mimicking a behavioral health referral from clinic. Each session will include at least one in-group skill building exercise. After each session, participants will be provided with a session summary and suggested home practice worksheet to facilitate practice of skills between sessions.

Social prescribing intervention
The aim of the social prescribing intervention is to reduce loneliness by increasing opportunities for social access and connection. This intervention is modeled from the United Kingdom National Health Services social prescribing services. The primary support for this will be a social navigator, who does not need to be a behavioral health trained personnel and can be a peer or community member. During the initial group, the navigator will work with participants to complete an inventory of the participants’ existing social network, former social network, and interests. Using this, in the second group, the navigator will work with the participants to develop an action plan to promote, establish or re-establish social connections. The action plan will be referenced and refined throughout the course of the 8 weeks. The navigator will facilitate focused discussions on barriers that may arise, such as social anxiety, and strategies to overcome them. In the final week, the navigator will collaborate with participants to create a sustainability plan.

Usual care
Participants assigned to the usual care arm will be notified of their group assignment and told that they can continue receiving care or seek care as they usually would. They will also be given a one-page handout about loneliness and local resources. There is low risk of contamination since those in usual care will not be aware of patients in the other arms of the study.

Effectiveness outcomes
The effectiveness outcomes will be assessed at baseline, at completion of the intervention (at 8 weeks) and at 3 months following the completion of the intervention.
Loneliness
Our primary outcome is loneliness, as measured by the UCLA loneliness scale, Version 3 [40]. This scale consists of 20 items that ask patients to identify “how often they feel” followed by a positive or negative description of social interactions and perceptions, with participants ranking the frequency as never, rarely, sometimes and always. The scale is scored from 20 to 80 with 80 being the most lonely, and 20 being the least.

Opioid misuse
Opioid misuse is our main secondary outcome, as described in our conceptual framework, and will be measured using the Current Opioid Misuse Measure (COMM) [41, 42]. The COMM is a self-administered questionnaire that assesses past 30 day behaviors concerning for addiction or taking a medication in a way other than how it is prescribed using 16 items each scored on a 5-point Likert scale with total scores ranging from 0 to 64. A COMM score of 13 or higher is indicative of problematic drug use and risk for opioid use disorder [43].

Secondary outcomes
Our other secondary outcomes include function [44], substance use [45, 46], social connection [47], depression [48], anxiety [49, 50], and prescribed opioid use. The measures for each outcome can be found in Table 1.

Table 1Effectiveness outcomes collected at baseline, post-intervention and 3 months post-intervention for randomized controlled trial


	Outcome
	Measure
	Method of Collection

	Loneliness
	UCLA Loneliness Scale, Version 3
	Patient report

	Opioid Misuse
	Current Opioid Misuse Measure
	Patient report

	Social Connection
	Lubben Social Network Scale
	Patient report

	Substance Use
	TAPS-1 (Tobacco, Alcohol, Prescription medication and other Substance use)
	Patient report

	Depression
	PHQ-9
	Patient report

	Anxiety
	GAD-7
	Patient report

	Physical Function
	PROMIS physical functioning short form 6b
	Patient report

	Prescribed Opioid Use
	Opioid type, dose and frequency (to calculate morphine equivalent dose)
	EHR extraction





Implementation outcomes
We propose using the RE-AIM (Reach, Effectiveness, Adoption, Implementation and Maintenance) framework to assess the feasibility of implementing a 3-arm trial [51, 52].
Reach – We will measure the proportion of patients who are reached and agree to participate in our study by tracking total patients reached and total patients enrolled. Specifically, we will track the demographic characteristics of gender, race/ethnicity, rurality and initial opioid dose to determine if specific subpopulations are more easily reached and enrolled in our study.
Effectiveness – see above for effectiveness outcomes.
Adoption – We will track the proportion of eligible clinics that agree to participate in the study and the number of eligible clinics that may be interested but decline to participate at this time. We will compare the clinic characteristics (size, rurality, patient demographics) of clinics that agreed to participate with those clinics that were eligible but declined participation. Furthermore, all study personnel who interact with participating clinics will keep notes on any interactions with clinic staff to measure level of engagement, which will be stratified by staff type, clinic type and patient population served.
Implementation – We will measure fidelity with both the CBT and social prescribing interventions. For the CBT intervention, the treatment fidelity protocol will consist of the level of adherence to the study manual with documentation from interventionists, fidelity checklist, and ongoing supervision meetings with the supervising investigators. We will also note any necessary adaptations that are made based on patients’ needs or expressed desires during the group sessions. Patients’ attendance and level of engagement in group sessions will also be documented by study interventionists. For the social prescribing intervention, we will track development of the patient narratives, network inventories and action plans, adherence to regular visits/check-ins with the social navigator, substantial variations in between patients in the intervention (i.e., visit durations, types of plans, etc.) and necessary adaptations based on patients’ needs or expressed desires.
Maintenance – We will measure if any change in outcomes at post-intervention is sustained at 3 months post-intervention for this trial. In a future pragmatic trial, we plan to measure sustainability at the practice/health system level.

Qualitative interviews
Qualitative interviews will elucidate multiple elements from within the RE-AIM framework in greater detail. We will conduct 20 semi-structured interviews with patients (10 from the CBT intervention and 10 from the social prescribing intervention) at the conclusion of the intervention. We will recruit patients via phone with a $100 incentive offered to those who agree to and complete the interview (this incentive is in addition to other incentives offered to patients for completion of data measures). We will intentionally sample patients of diverse gender, race/ethnicity and geographic location, and if feasible, both patients who have attended the majority/all of the intervention sessions and those who have only attended a few (if any) of the sessions of the assigned intervention. We will ask patients about their experience of loneliness and how it has affected their chronic pain and opioid use, their experience of the interventions including any changes in their chronic pain, opioid use, and social connections that have occurred over the course of the treatment, history of opioid misuse and/or opioid use disorder (if any) and how this may have changed over the course of the interventions, thoughts about facilitators and barriers to accessing the intervention and suggestions for intervention improvements.

Data collection
We will collect the outcome measures from patients in the week post intervention and 3 months post intervention (or for those in the usual care arm 10 weeks after initial data collection and then 3 months following that). Data collection will take place via phone, email or mail depending on the patient preference indicated in their baseline data collection. Patients will be given a $50 gift card incentive for each data collection time point.

Power analysis
We plan to recruit 102 patients on long-term opioid therapy based on a sample size calculation allowing us to detect 6-point changes or more in the UCLA loneliness scale (Version 3). The 6-point change was determined by the mean loneliness score change from a previously published meta-analyses of psychological interventions for loneliness [31]. For the sample size calculation, we also assumed a significance level of 0.05, a desired power of 0.80, and a standard deviation of 8.0 (from weighted average from the original validation of the UCLA loneliness scale). Based on this, we will require 28 patients per arm. Assuming an 80% retention rate, we plan to recruit 34 patients per arm (or 102 patients total).

Quantitative analysis
The analysis population will include all randomized patients. Patients will be analyzed according to their assigned intervention group, regardless of what treatment they receive (intent to treat analysis). Descriptive statistics (mean and standard deviation) will be used to summarize the distribution of the primary outcome (loneliness), and secondary outcomes (opioid misuse, depression, anxiety, functionality and opioid dose) at baseline, immediately following the intervention and 3 months following the intervention. Linear mixed models will be used to test the association between the intervention arm and the change in the primary outcome and secondary outcomes across the study period. Since we expect that the effect from the intervention takes places immediately after implementation, we will include the intervention arm (control arm as the reference), an indicator for the post-treatment time points (immediately following the intervention and 3 months after) as well as their interaction as independent variables. Intervention assignment will be modeled as a fixed effect, and individual participants will be modeled as a random effect. Each model will contain a random intercept to account for the subject-specific correlation in outcome. In a secondary analysis, we will add a contrast variable to test the maintenance of outcomes between the second and third time points.
Subgroup analyses, which will be exploratory in nature, will be performed using the same modeling technique to assess the heterogeneity of treatment effects across subgroups of patients defined by age (grouped by tertiles), gender (male, female and nonbinary), rurality (rural urban continuum codes), initial opioid MME (calculated using the Centers for Disease Control and Prevention’s data file on opioid analgesic morphine milligram equivalents and grouped by tertiles) and initial loneliness score (grouped by tertiles).
Missing data mechanisms will be examined by correlating the proportion of missing data with key baseline characteristics. Multiple imputation by chained equations will be applied to account for loss-to-follow-up. Inferences will be drawn based on two-sided p-value of 0.05. Given that all participants are randomly assigned to one of the three intervention arms, we do not expect substantial bias in unadjusted analysis results. Hence, we do not plan to include control variables in our statistical modelling.

Qualitative analysis
For the qualitative interviews, an immersion-crystallization process will be used to identify key themes in the data [53]. The themes will describe patient experiences of the interventions, effects of the interventions on their loneliness, chronic pain and opioid use, and patients’ perceived facilitators and barriers to accessing the intervention. A codebook will be created that combines emergent and a priori themes derived from the interview guide. Two coders will independently code each transcript. Coders will meet weekly throughout the coding process. If any new themes emerge during the coding process, these will be discussed as a team and may be added to the codebook. Any disagreement in coding will be resolved by consensus including a third coder. Once all interview transcripts have been coded, the coders will meet to discuss the themes, search for patterns and overarching interpretations in the themes, seek alternative interpretations, and ask whether the themes and patterns may be interpreted in a different manner. This process will continue until no further interpretations are generated.

Ethics and data monitoring
Since this trial is low risk, no data safety monitoring board was required. Adverse events will be monitored by the Principal Investigator and reported to the funder. There is no plan for auditing trial conduct.
The study has been approved by the University of Washington Institutional Review Board, which will serve as the single IRB of record. The principal investigator will be responsible for communicating all important protocol modifications to relevant parties. Research coordinators will be responsible for obtaining informed consent. Personal information will be stored in a secure, password protected database and study personnel will have access to the full deidentified data set. Trial results will be disseminated to all study participants in a user-friendly one page brief at the end of the study.

Dissemination and future steps
We plan to disseminate our findings in a peer-reviewed journal and also at primary care, addiction and behavioral health national conferences. We will also develop a 1-pager to disseminate the results of the study back to participants, participating clinics and to other interested clinics within the WPRN.


Discussion
Our study targets loneliness and social connection with the goal of reducing opioid misuse, risk of harm for long-term opioid therapy and incidence of substance use disorder. It is particularly relevant with the growing prevalence of loneliness with a parallel rise in drug overdoses in the United States [17, 54]. If successful, our study can help build meaningful social connections and foster community for individuals who are at high risk of harm from opioids and other substances.
Limitations to our study include potential selection bias, since those who choose to engage in our study could be more motivated than the general population. Furthermore, we recognize that our interventionists who are study personnel may not directly mimic clinic personnel although our patients will be recruited from primary care practices and the process of getting to the study interventionist will mimic a typical referral process. Finally, our dependent secondary outcome, COMM, measures for risk for opioid misuse and does not measure actual behavior of misuse or downstream outcomes directly.
Our study tests the effectiveness of two evidence-based interventions for loneliness for patients with long-term opioid use from primary care practices. If successful, it could serve as the foundation for a sustainable primary care interventions to ameliorate loneliness to reduce opioid misuse and opioid use disorder.
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