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Abstract
An increase in the significance of illicit opioid addiction during pregnancy continues to be a public health concern due to adverse effects on fetal development and maternal risk behaviors that impact society. The purpose of this pilot, quasi-experimental, evidence-based improvement project was to improve medication adherence to buprenorphine treatment by rapid dose stabilization, early education, and enhancing self-management strategies to mediate self-efficacy behaviors. The sample consisted of four participants at an outpatient substance use clinic in Kansas City, MO. The evidence-based intervention included a self-reported pre-andpost survey for medication adherence. The participants met with the nurse every two weeks to complete a withdrawal scale and the nurse clinician to evaluate for dosing parameters and receive education to promote medication adherence. The Medication Adherence Rating Scale showed limited improvement in medication adherence to buprenorphine treatment, and the Clinical Opiate Withdrawal Scale indicated improvement in opioid withdrawal symptoms. Overall, practicing early intervention with evidence-based treatment to improve buprenorphine dosing parameters in conjunction with early education enhances self-management behaviors promotes medication adherence and reduces relapse rates in pregnant women with opioid use disorder.   
Keywords: buprenorphine, pregnant women, withdrawal, cravings, opioid use disorder, medication adherence, self-management skills

Improving Medication Adherence With Buprenorphine Treatment in Pregnant Women With Opioid Use Disorder
Pregnant women with illicit opioid use disorder (OUD) may face stigma, fear legal punishment, encounter barriers to accessing treatment and resources, and lack prenatal care (Lo-Ciganic et al., 2018; Saia et al., 2016). The use of opioid assisted treatment has demonstrated the ability to decrease the risk for infection, decrease illicit drug use, and increase adherence to maternal and neonatal care (Lo-Ciganic et al., 2018; Saia et al., 2016). An epidemic of opioid use and misuse has caused a significant increase in the number of illicit drugs such as heroin and prescription drugs being abused, leading to impairment and increasing the risk for overdose or death especially in women of childbearing age (Carter et al., 2019). 
Mothers with active addiction are likely to engage in high-risk behaviors and may be too unstable to engage in prenatal care (Carter et al., 2019; Krans et al., 2019). They might struggle with mental, physical, or financial difficulties that may be fatal to the pregnancy and subsequent offspring (Carter et al., 2019; Krans et al., 2019). This population needs to have easy access to treatments due to the intricate nature of the severity of opioid addiction (Carter et al., 2019; Krans et al., 2019). Complex psychiatric, social, and environmental factors may contribute to the challenges posed by pregnant women to seek treatment (Krans et al., 2015).
Obstacles to treatment and lack of accessibility and availability may result in reduced birth outcomes, higher risk for opioid relapses, inadequate prenatal care, and multiple withdrawal cycles resulting in harm to the fetus and maternal complications (Roper & Cox, 2017). Despite the advice for medication-assisted treatment, about half of pregnant women have accessed opioid pharmacotherapy in the past 20 years (Krans et al., 2018). Opioid replacement therapy is recommended for pregnant women with OUD as detoxification is unsafe with the risk of relapse and complications associated with the fetus (Carter et al., 2019; Roper & Cox, 2017).
The impact of oral and intravenous illicit opioid use results in health concerns and complications such as infections, human immunodeficiency virus, withdrawal symptoms, and hepatitis C that have doubled from 2010 to 2014, with 52,404 people overdosed in 2015 (Jacobs & Cangiano, 2018). The current data on illicit opioid use has increased among pregnant women over the past decade during the first trimester by 9%, during the second trimester by 4.8%, and during the third trimester by 2.4%(Bastian et al., 2017). Maternal opioid use during pregnancy has increased to 5.77 compared to 1.19 per 1,000 live births per year from 2000 to 2009 (Krans et al., 2015). Opioid use affects pregnant women across racial, ethnic, environmental, and socioeconomic groups (Reising et al., 2019). 
Local Issue
	The severity of the problem with the rise in illicit drug use in the local project setting is seen with an increase in the number of positive urine drug screens. About 1400 Missourians overdosed on opioids and 183 Missourians overdosed on heroin in 2020 (Ahmad et al., 2021). The age group with opioid-related overdose deaths varies from under 15 to over 65 years old (Ahmad et al., 2021). About 379,000 Missourians and 28,444 veterans in Missouri had prevalent drug use in 2019(Missouri Department of Mental Health [MDMH], n.d.). Nearly 7,800 pregnant women in Missouri struggled with drug or alcohol use in 2019, and only 1,452 pregnant women received treatment for drug use in 2018 (MDMH, n.d.). Compared to the number of drug use reported, the opioid dispensing rate in 2019 was only 63.7 in Jackson County and 58.3 in Missouri per 100 persons (Centers for Disease Control and Prevention, 2020).
Diversity Considerations
	The local project setting serves a diverse population with various cultural, religious, race, and ethnic backgrounds. Various socio-economic backgrounds with medical and mental health comorbidities are represented in the clinic population. The age group includes individuals over 18 years old with a diagnosis of OUD, and the project site also treats pregnant women with OUD.
Problem, Purpose
Problem Statement
Due to the lack of utilization of evidence-based buprenorphine therapy for pregnant women with OUD, recommendations are to expand evidence-based treatment to improve buprenorphine adherence and maternal and neonatal outcomes (Short et al., 2018). The intent is to evaluate pregnant women with opioid addiction to determine if buprenorphine improves treatment adherence and eliminates cravings and withdrawal symptoms by rapid dose stabilization (American Society of Addiction Medicine [ASAM], 2015). The intent is also to provide continuous education and guidance compared to non-buprenorphine treatment (ASAM, 2015).
Purpose Statement
The primary purpose was to promote adherence to buprenorphine treatment by enhancing strategies to foster medication adherence, implementing rapid dose stabilization, eliminating cravings, and improving self-management behaviors. The secondary purpose was to achieve adherence as evidenced by lower withdrawal scale scores, self-efficacy improvement, and reduced relapse rates.
Facilitators and Barriers 
The barriers to this project included staff misperception and resistance to the evidence-based practice change to improve the education and evaluation process.  The staff may have faced some anxiety related to the implementation of change and the required additional education. Sensitivity to an individual's personality style and organizational culture was incorporated to overcome barriers during the change process. Other barriers included a negative perception of the program, education level, and poor knowledge. The evidence-based practice (EBP) process may have been affected if the staff was absent or unavailable during the implementation process.
The feasibility of conducting this project was promoted by insurance coverage, including Missouri Medicaid for medication and counseling(American Society of Addiction Medicine [ASAM], 2015).  The substance use clinic serves an underserved population with low income that may or may not pay for services based on the sliding fee scale requirements.  For those that need to pay, it may be covered by Missouri Medicaid under fee-for-service plans. There is no need for prior authorization, and the only requirement is to have an opioid use disorder diagnosis (ASAM, 2015).
This EBP intervention was provided at the treatment program during regular office hours by the nurse, counselor, and clinician. The most influencing facilitators included organizational support, the facility preceptor, chief medical officer, nurses, and clinicians interested in implementing the change process to promote better education and positive outcomes. The rate of staff turnover was rare, saving time and cost to retrain and educate new staff members. This project was considered sustainable as the likelihood of the intervention process creating a positive impact was high. A cost-effective process will be in place to maintain sustainability, including tools available for use and no required time to train staff as they were involved in the evidence-based intervention.
Review of the Evidence
Inquiry
In pregnant women addicted to opiates, does buprenorphine treatment improve adherence during three months at an outpatient substance use clinic?
Literature Search Strategies
	The literature search focused on pregnant women with OUD and buprenorphine treatment. The databases searchedincluded Medline, PubMed, Ovid Medline, the National Guideline Clearinghouse, Evidenced Based Medicine, Cumulative Index to Nursing and Allied Health (CINAHL), and Cochrane Database of Systematic Reviews. Keywords searched were in combination or as independent terms and included medication adherence, buprenorphine treatment, pregnant women or pregnancy or expecting mother, opioid addiction or opioid-dependent or opioid use disorder, and opioid addiction treatment. Inclusion criteria included a literature search from 2011 to 2021, English language, and full-text articles from all countries. Studies excluded were those that strictly focused on neonates or neonatal abstinence syndrome instead of maternal outcomes.
The literature quest was performed relevant to the subject by reviewing 87 abstracts of 31,409 articles that met inclusion criteria. Thirty-two articles were selected that focused on inquiry and associated evidence-based guidelines (See Appendix A). The studies involved four level of evidence I that included onesystematic review(Melnyk & Fineout-Overholt, 2018). One level II randomized controlled trial, six level III studies with three quasi-experimental cohort studies, one chart review, and thirteen level IV consisting ofone cohort, two chart reviews, and one cross-sectional(Melnyk & Fineout-Overholt, 2018). Four level V qualitative systematic reviews and five level VII opinions of authorities or reports of expert committees provided evidence for the inquiry (See Appendix B; Melnyk & Fineout-Overholt, 2018).
Evidence by Themes
The emergence of themes was derived through a literature search of the inquiry to synthesize and integrate evidence (see Appendix C). Five themes or sub-topics were identified in the evidence. The themes included buprenorphine treatment, adherence to buprenorphine treatment, strategies to improve medication adherence, barriers to medication adherence, non-adherence treatment factors, and self-management skills.
Buprenorphine Treatment
Six studies were evaluated for buprenorphine treatment. Opioid use in pregnant women is higher during the first trimester than the second or third (Bastian et al., 2017). Despite expert’s recommendations based on the subjective and objective data from the patients, the dosage adjustment remains difficult to determine due to a wide range of clinical factors and lack of appropriate duration, dosing, and monitoring consideration (Abrahams et al., 2018; Bastian et al., 2017; Caritis et al., 2017; Connery, 2015; Klaman et al., 2017; Kosten & Baxter, 2019). The differences in pharmacokinetics (PK) for sublingual buprenorphine may vary with plasma concentration during and after pregnancy (Abrahams et al., 2018; Bastian et al., 2017; Caritis et al., 2017; Connery, 2015; Klaman et al., 2017; Kosten & Baxter, 2019). The evidence concludes that the poor implementation of initiation and maintenance of buprenorphine dosing considerations, lower nontherapeutic sublingual dose by 50%, and lower plasma concentrations through the pregnancy compared to the postpartum period are factors for treatment nonadherence (Abrahams et al., 2018; Bastian et al., 2017; Caritis et al., 2017; Klaman et al., 2017; Kosten & Baxter, 2019). Evidence also shows a lack of proper monitoring parameters and duration for treatment due to expanded clinical factors as well as physical and PK variation during and after the pregnancy that may affect dosage absorption and plasma concentration leading to potential side effects or treatment failure (Abrahams et al., 2018; Bastian et al., 2017; Caritis et al., 2017; Connery, 2015; Klaman et al., 2017; Kosten & Baxter, 2019).
The physiological changes and pharmacological characteristics, such as metabolism, may cause variation in buprenorphine dosage during and after pregnancy (Abrahams et al., 2018; Bastian et al., 2017; Caritis et al., 2017; Connery, 2015; Klaman et al., 2017; Kosten & Baxter, 2019). The buprenorphine metabolism and enzymatic activity have been shown to increase during pregnancy due to differences in buprenorphine exposure during and after pregnancy(Bastian et al., 2017). However, increased body fat and decreased protein levels during pregnancy lead to a larger volume of buprenorphine distribution (Bastian et al., 2017). The decrease in salivary pH during pregnancy causes less absorption and dissolution of sublingual buprenorphine (Bastian et al., 2017). The implications of pharmacological findings of buprenorphine dosage during pregnancy are derived from nonpregnant data and based on the instructions on the inserted packet from the reference which led to errors, side effects, or failure due to high or low plasma concentrations making dose determination difficult(Bastian et al., 2017). These reflections have not been addressed to determine dosing parameters for pregnant women that can further affect treatment adherence (Bastian et al., 2017). An inadequate plasma concentration for buprenorphine due to a lack of dosage stabilization has resulted in a 33% dropout rate during the induction phase among pregnant women(Bastian et al., 2017). 
Adherence to Buprenorphine Treatment
Fifteen studies were evaluated for adherence to buprenorphine treatment. An evidence-based guideline based on randomized control trials strongly supports the positive outcomes of buprenorphine treatment in pregnant women to decrease the use of opioid use and maintain patients in treatment (Abrahams et al., 2018; Connery, 2015; Edge & Butcher, 2019; Lopain et al., 2019; Ordean et al., 2017; Substance Abuse and Mental Health Services Administration [SAMSHA], 2018; Winhusen et al., 2020; World Health Organization [WHO], 2014). Buprenorphine treatment has less stigmatization and increases adherence and ceiling effect, making it less likely to cause overdose and drug interactions (Haycraft, 2018). Also, it can be prescribed at both an office-based setting and an opioid treatment program (Haycraft, 2018). A retrospective cohort of 108 female patients on buprenorphine followed for one year had an improvement in treatment adherence by 73.2%, with a significant association to a reduction in opioid use (Lopian et al., 2019). Increased adherence is seen among those invested in the treatment and have stronger perceptions or drive to follow treatment recommendations (Jones & McCance-Katz, 2019; Kosten& Baxter, 2019; Krans et al., 2019; While, 2020; Winhusen et al., 2020).
A study with a sample of237 participants on buprenorphine treatment concluded that non-adherence and poor treatment outcomes were associated with the use of current or past non-opioid substances (Kumari et al., 2016). Different approaches to measuring medication adherence are advised such as health questionnaires and urine drug screens to identify risk factors for non-adherence to buprenorphine treatment adherence (Kumari et al., 2016). Fifty chart reviews showed that 48% of participants adhered to treatment (Kumari et al., 2016).
It is essential to incorporate characteristics of substance use history and psychiatric disorders to improve medication adherence as it can result in poor treatment retention and increase the possibility of early relapse (Abrahams et al., 2018; Edge & Butcher, 2019; Hersh et al., 2011; Ordean et al., 2017; SAMSHA, 2018; Winhusen et al., 2020; WHO, 2014). A study by Hersh et al. (2011) with level III evidence evaluated participant characteristics and substance use over time along with treatment retention and provider practices. The results concluded that 37 participants maintained treatment for one year or more and opioid use decreased, with a positive outlook of buprenorphine treatment over time (Hersh et al., 2011). A level IV evidence study by Litz and Leslie (2017) surveyed 2947 participants on buprenorphine to evaluate the effect of mental health and adherence to treatment. The study concluded that untreated psychiatric disorders have higher relapse rates and shorter retention of buprenorphine treatment which may result in poor adherence (Litz& Leslie, 2017).
The evidence for adherence to buprenorphine treatment recommends monitoring plasma concentrations for dose adjustments and may require frequent dosing intervals for dosage stabilization and subside withdrawal symptoms (Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018; Klaman et al., 2017). A retrospective chart review by Coker et al. (2018) was conducted on64 pregnant women from 2014 to 2016. It concluded that41 were adherent, 8 were moderately adherent, and15 were non-adherent to buprenorphine treatment (Coker et al., 2018). The non-adherence to buprenorphine treatment correlates with unsteady buprenorphine doses that may proliferate withdrawal symptoms; hence, a further recommendation is to optimize dosing protocols during pregnancy (Coker et al., 2018). A study by Bastain et al. (2017) focused on 13 pregnant women to evaluate the impact of plasma concentrations with dose adjustment and concluded (p< .003) the need for higher buprenorphine doses during pregnancy compared to postpartum. Buprenorphine can stabilize opioid blood levels, lessening cravings and withdrawals and improving fetal outcomes compared to not seeking OUD care or abruptly stopping the use of opioids (Haycraft, 2018).
Strategies to Improve Medication Adherence
Twelve studies were evaluated for strategies to improve medication adherence. The clinician strategies to improve medication adherence include education about untreated opioid withdrawal which can increase the risk for opioid relapse or early discontinuation of treatment (Connery, 2015). To enhance adherence, it is advised to account for the pregnant women’s perspective in making treatment decisions (While, 2020). Additional factors to consider are perceived barriers and susceptibility as well as concerns about the treatment and self-efficacy (While, 2020). A meta-analysis and systematic review of observational studies concluded that providing high-quality education can encourage patients to overcome their apprehensions and acknowledge the benefits and necessity of medication treatment (While, 2020).
The evidence supports psychotherapy and contingency management plan to enhance adherence to buprenorphine treatment (Abrahams et al., 2018; Edge & Butcher, 2019; Kumari et al., 2016; Ordean et al., 2017; Steinkamp et al., 2019; SAMSHA, 2018; WHO, 2014). The findings from five randomized controlled trials support contingency management including improved adherence to treatment retention and increased negative urine drug screen adherence (Abrahams et al., 2018; Edge & Butcher, 2019; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014). Factors associated with non-adherence were based on late initiation or early discontinuing of treatment and receiving a lower buprenorphine dosage (Lo-Ciganic et al., 2018). 
The use of collaborative care evidence interventions supports the incorporation of behavioral treatment and obstetrician care to improve the outcomes for buprenorphine treatment (Abrahams et al., 2018; Edge & Butcher, 2019; Lo-Ciganic et al., 2018; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014; The American College of Obstetricians and Gynecologists [ACOG], 2017). Adherence factors allied with standards of care among pregnant women were the type of opioid treatment chosen, depth of education provided about opioids, and clinicians' experience (Abrahams et al., 2018; Edge & Butcher, 2019; Howard & Freeman, 2019; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014). A study conducted by Howard and Freeman (2019) recommended evidence-based interventions to promote treatment adherence by providing continuous education, increasing autonomy, incorporating empowering approaches for decision-making, and accessing available resources that focus on recovery. 
Barriers to Medication Adherence
Seventeen studies were evaluated for barriers to medication adherence. The treatment-seeking process of the contextual approach is to consider individual factors such as beliefs, motivation, knowledge about the withdrawal process, and attitudes to complete treatments (Cioe et al., 2020; Godersky et al., 2019; Hewell et al., 2017; Jones & McCance-Katz, 2019; Kumari et al., 2016; While, 2020). Systemic factors support culture, public policy, and the treatment structure to address barriers for increasing access to treatment (ACOG, 2017; Cioe et al., 2020; Gustafson et al., 2016; Hewell et al., 2017; Jones & McCance-Katz, 2019; Kelly et al., 2012; Kumari et al., 2016; While, 2020). Astudy conducted with two focus groups and three in-depth interviews concluded discrepancies withobtaining timely treatment to address the need for optimal progress and treatment outcomes (Hewell et al., 2017). A cross-sectional study by Short et al. (2018) revealed significant variance among pregnant women with treatment characteristics as well as tendencies and disproportions in pharmacotherapy contributing to medication adherence. Therefore, the recommendation to improve treatment for pregnant women is to expand centers funded for treatment (Short et al., 2018).
Lack of prescribers waivered to prescribed buprenorphine, as well as limits imposed on prescribers, continues to be barriers to buprenorphine treatment (Connery, 2015; Ronquest et al., 2018).  Non-adherence is a primary barrier to effective healthcare that increases cost (Ronquest et al., 2018; While, 2020). Being non-Caucasian and older with long-term use of heroin or opiate and legal problems and lack of knowledge significantly contributes to decreased adherence rates (Kumari et al., 2016). Jones and McCance-Katz (2019) surveyed 4225 clinicians between March and April 2018 to examine clinical characteristics, barriers, and prescribing practices. Results indicated that 75.5% of clinicians had waivers to prescribe buprenorphine, whereas only 13.1% of clinicians prescribed to their limited number of patients mandated to prescribe (Jones & McCance-Katz, 2019). About 19.4% of clinicians reported primary barriers to buprenorphine treatment are due to lack of patient demand, and about 14.6% of clinicians stated the reason of time constraints in practice (Jones & McCance-Katz, 2019). Incentives for buprenorphine treatment are to eliminate barriers, including an increase in reimbursement rates, elimination of barriers for institutional support for buprenorphine use, and meet needs for the increase in patient demand (Jones & McCance-Katz, 2019). Randomized control trials recommend policymakers, healthcare administrators, and health care providers to consider interventions for psychosocial treatment and withdrawal management along with considering benefits, harms, and cost-effective measures (Abrahams et al., 2018; Edge & Butcher, 2019; Howard & Freeman, 2019; Ordean et al., 2017; Ronquest et al., 2018; SAMSHA, 2018; WHO, 2014).
Non-Adherence Treatment Factors
	Four studies were evaluated for non-adherence treatment factors. Non-adherence treatment factors include personal beliefs about treatment and illness, apprehension, motivation to engage in experiences, perceptions, and necessities to seek treatment (Coker et al., 2018; While, 2020). Non-adherence results from not following the treatment recommendations based on personal beliefs, expectations, enthusiasm, and attitudes that contribute to commencing treatment over time (ACOG, 2017; While, 2020). Other non-intentional causes of non-adherence treatment include mental capacity, ability to comprehend instructions, meeting competing demands, and access to healthcare resources and support (Gustafson et al., 2016; Kelly et al., 2012; While, 2020). A survey involving 45,700 participants from 24 countries concluded reasons for non-adherence were due to lack of shared decision-making and poor facilitation of resolution of issues (While, 2020). The evidence also concluded that non-adherence to buprenorphine treatment correlates with increased costs and unfavorable outcomes (ACOG, 2017; Kumari et al., 2016; SAMSHA, 2018; While, 2020). 
Self-Management Skills
Eleven studies were evaluated for self-management skills. Adherence to the buprenorphine regimen includes taking medication simultaneously, maintaining self-care, and monitoring and notifying cravings or withdrawal symptoms (Kampman& Jarvis, 2015; While, 2020). A systematic review by Steinkamp et al. (2019) recommended components to encourage self-management skills for medication adherence. A self-report medication adherence questionnaire to evaluate medication adherence through apps or surveys was recommended for implementation (Steinkamp et al., 2019). Additional guidance to enhance adherence interventions promotes self-management skills through pill counts, motivational interviewing, and ongoing education (Steinkamp et al., 2019). Reminders to take medication and building social support are advised to enhance self-management skills (Steinkamp et al., 2019). 
The feedback for medication adherence in 25 studies enabled participants to examine their adherence data to promote positive outcomes through educational interventions, autonomy, and self-efficacy (Steinkamp et al., 2019). The lack of pregnant women’s understanding may affect treatment adherence, therefore; clinicians should educate and promote ongoing understanding of pharmacological and psychosocial treatment (Abrahams et al., 2018; ASAM, 2015; Edge & Butcher, 2019; Kampman& Jarvis, 2015; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014). The psychological techniques for self-management skills include the use of therapy, counseling, and life-skills training interventions (ASAM, 2015; Abrahams et al., 2018; Edge & Butcher, 2019; Metz et al., 2014; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014). 
Evidence Discussion
The strength of the project supports the validity of evidence to promote early dosing intervention to stabilize withdrawal symptoms and involve pregnant women in decision making to improve self-management skills (ASAM, 2015; Abrahams et al., 2018; Edge & Butcher, 2019; Howard & Freeman, 2019; Kampman& Jarvis, 2015; Krans et al., 2019; Lopian et al., 2019; Ordean et al., 2017; SAMSHA, 2018; WHO, 2014; Winhusen et al., 2020). Despite clinical recommendations, there is poor implementation of initiation and maintenance of buprenorphine dosing considerations (Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018).  Lower plasma concentrations during pregnancy compared to the postpartum period contribute to treatment nonadherence (Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018).  Self-efficacy and pregnancy are motivating factors for adherence to a standard of care and behavioral change (Howard & Freeman, 2019; Lopian et al., 2019). Adherence to the opioid treatment program is defined as attending follow-up visits for medication management, phase advancement, and providing negative urine drug screens (Coker et al., 2018). 
The tool used to score opiate withdrawal rates was the clinical opiate withdrawal scale (COWS), which showed that the non-adherent group scored higher and the dosage for buprenorphine was lower (Coker et al., 2018). They also had fewer scheduled visits and dropped out early before dose stabilization (Coker et al., 2018). Adherence to buprenorphine treatment during pregnancy is influenced by clinical response to the dosing strategy and severity of withdrawal symptoms (Coker et al., 2018). The recommendation to move toward the change in the best practice is to be aggressive during the first trimester with the dosing strategy during the induction period to control withdrawal symptoms early in the pregnancy, enhance adherence, and minimize the risk for higher failure rate (Bastian et al., 2017). To enhance adherence, it is essential to assess baseline knowledge to promote education and constant monitoring to attain treatment (Bastain et al., 2017; Krans et al., 2018).
Factors that enhance adherence include active participation, self-monitoring techniques, motivation, empowerment, and measuring and affirming positive behaviors and outcomes (ASAM, 2015; Bastain et al., 2017; Krans et al., 2018; Lopian et al., 2019; Short et al., 2018). Rapid dose stabilization and elimination of cravings and withdrawal symptoms lead to decreased relapse rates (Caritis et al., 2018; Krans et al., 2018). Delivering knowledge through educational sessions has encouraged active participation, decreased limitations, promoted positive reinforcement, and improved interactions (Cioe et al., 2020; Lopian et al., 2019). 
Limitations
The limitations with proper monitoring parameters and the duration of treatment are due to wide clinical factors as well as physical and PK variation during and after pregnancy which affects dosage absorption and plasma concentration leading to potential side effects or treatment failure (Bastian et al., 2017). The providers need to consider trauma-informed care and address psychosocial issues such as trauma history with pregnant women to improve the efficacy and treatment adherence (Jacobs &Cogiano, 2018; Lopian et al., 2019). Treatment programs are often publicly funded and lack exploitation of behavioral health counseling or exploratory factor consideration (Krans et al., 2019).   
Gaps
The disparities and barriers to buprenorphine treatment in rural areas are about 80% among pregnant women (Krans et al., 2018). In rural areas, about 3% of the available opioid treatment programs accepted Medicaid and more than 40% of counties lacked programs for opioid treatment in 2012 (Krans et al., 2018; Krans et al., 2019). Gaps that may impact adherence include limited availability of treatment programs, lack of patient knowledge or comprehensive care, and scarce research (Lopian et al., 2019). The gaps in evidence encountered to support the inquiry are the paucity of literature on pregnant women, buprenorphine treatment, and medication adherence. The literature also had limited research on the use of tools to measure medication adherence and dose stabilization with the buprenorphine treatment and pregnant women.
Summary of Major Evidence
An evidenced-based guideline centered around randomized controlled trials and systematic reviews concludes that improved access to addiction care reduces health care costs, improves adherence through decision making and collaboration, and decreases morbidity and mortality (Abrahams et al., 2018; Edge & Butcher, 2019; Ordean et al., 2017; Ronquest et al., 2018; SAMSHA, 2018; WHO, 2014). The evidence supports the intervention to measure the withdrawal scores evaluated by the COWS rating scale before buprenorphine dosage initiation or during dosage increases to compare the effectiveness and adherence of treatment outcomes in pregnant women (Coker et al., 2018). To enhance adherence, the clinicians are recommended to coordinate care based on pregnant women's accessibility and availability as well as implementing observed dosing, frequent urine drug screens, offer treatment alternatives, individualize treatment plans, and frequently evaluate the progress toward agreed-upon treatment goals (ASAM, 2015; Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018; Lopian et al., 2019). The psychosocial factors with the highest risk for non-adherence to buprenorphine treatment during pregnancy are fear of legal ramifications, pregnancy related concerns, and limited understanding of treatment efficacy (Coker et al., 2018; Lo-Cignaic e al., 2018).
Assessing readiness for change, providing options, promoting empowerment, encouraging self-efficacy, and decision-making heighten treatment adherence and outcomes (ASAM, 2015; Cioe et al., 2020; Howard & Freeman, 2020; Kampman& Jarvis, 2015). Collaboration is vital to build trust, address barriers, and create the medium for behavior change(Kampman& Jarvis, 2015). It encourages self-sufficiency and active participation in the treatment planning process (Kampman& Jarvis, 2015). Building trust and confidentiality and addressing perspectives about treatment decisions to deliver and guide care is imperative to promote medication adherence (ASAM, 2015; Cioe et al., 2020; Howard & Freeman, 2020; Kampman& Jarvis, 2015).
Theory
The theory of triadic influence (TTI) focuses on the causes of various behaviors and streams of influence on cultural and environmental factors, social context, and interpersonal influences (See Appendix D) (Flay &Petraitis, 1994). The cultural and environmental factors address values and knowledge that influence attitudes, expectations, and evaluations (Flay &Petraitis, 1994). Social contexts influence social bonding, perceived norms, social normative beliefs, and motivation to comply (Flay &Petraitis, 1994). Interpersonal contexts influencesocial skills, social competence, sense of self-efficacy, and self-determination (Flay &Petraitis, 1994). Early experiences with related and new behaviors may further identify the prior influences of health behavior explanations (Flay &Petraitis, 1994).
The TTI integrates outcomes of direct and indirect behavior as well as addressing new and regular behavior (Flay & Petraitis, 1994).The decisions include cognitive and emotional constituent that encourages one’s behavior that may drive feedback to change the original causes of behavior (Snyder & Flay, 2012). The empirical content for the TTI includes mediated pathways where the effects of an essential cause or predisposing influence are mediated through variables such as attitude that influences behavior for substance use (Snyder & Flay, 2012).  
The TTI was established to address variables of substance use on three levels of causation and three streams of influence for behavior change (Snyder & Flay, 2012). The use of the TTI tactic identifies protective factors, modifies risk behaviors, and provides awareness that behavior causes can be transformed rather than trying to modify the variables (Snyder & Flay, 2012). The TTI provides strategies for contextual change and a framework to evaluate the interventions that can be used to cause behavior change (Snyder & Flay, 2012).
Methods
Institutional Review Board Approval, Site Approval, Ethical Issues, Funding 
The primary Institutional Review Board (IRB) approval was through the University of Missouri Kansas City. The Evidence-Based Quality Improvement (EBQI) project was determined to be not human subjects research. The outpatient substance use clinic granted site approval to implement the quality improvement project. The funding for this project was not needed as the clinic permitted the use of their printer, ink, and paper to print education pamphlets and assessment scales (See Appendix E).      
Ethics
Full disclosure of information regarding the EBQI project process for gathering, analyzing, and distributing data were conducted anonymously. In addition, the associated risks and benefits prior to seeking informed consent were clarified (Dixon, 2017). Participants were informed of their rights to continue or withdraw from the project at any given time. The participant’s identity, privacy, and confidentiality were maintained throughout the project by identifying them as code numbers. The names of the project participants were stored safely at the site to maintain compliance with the Health Insurance Portability and Accountability act. Participants were treated with respect and resources were distributed equally and fairly. There is no conflict of interest identified in this research with this student investigator.
The ethical considerations include autonomy, beneficence, non-maleficence, and justice (Dixon, 2017). The participant’s autonomy was respected through their rights to make decisions without putting pressure on them to control their decision-making (Dixon, 2017). A verbal agreement was obtained after explaining the risks and benefits of taking medication with participants to make an informed decision to choose to participate or not to participate in this project. The participants were treated fairly by the investigator with the obligation to benefit others and do no harm. All participants went through the assessment process to be considered eligible for the outpatient substance use treatment program. All the participants that met the criteria were offered an opportunity to enroll in the project.
Setting and Participants 
The project setting was an outpatient substance use clinic located in Kansas City, MO.  The substance use clinic provides care for individuals with OUD. Inclusion criteria for participants included pregnant women initiating buprenorphine treatment in the first, second, or third trimester. In addition, participants have to be over 18 years old to be enrolled in an outpatient substance use program and have a diagnosis of an OUD. Exclusion criteria included pregnant women on methadone, non-pregnant women, males, and those unable to comply with follow-up appointments and urine drug screens. The sampling method was convenience sampling from an outpatient substance use clinic. The sampling method followed inclusion and exclusion criteria with an expected sample of six. 
Evidence-Based Practice Intervention 
Define the EBP Intervention
	The evidence-based intervention was designed to improve adherence to buprenorphine treatment at the outpatient substance use clinic. The initial focus was to assess baseline knowledge and readiness for change by administering a medication adherence scale. The continuous focus was to provide buprenorphine education using education pamphlets from the clinic. Initiate dosing parameters based on opioid cravings and withdrawal symptoms, foster self-management behaviors to follow the treatment, and improve medication adherence. Self-efficacy measures were addressed by setting short term goals, providing focused feedback, and encouraging involvement. The terms are used in the project were defined to clarify the project content (See Appendix F). 
Recruitment
In October 2021, the pregnant women on buprenorphine were selected as potential subjects. All the patients who meet the criteria were provided an opportunity during the recruitment process. The student investigator reviewed the clinic’s medical records and conversed in person or over the telephone with the program manager, nurse, and physician to recruit potential participants. The baseline clinic data were collected for comparison to the current project data to improve follow-up processes and strategies for self-management behaviors. All the patients that meet the criteria were provided an opportunity during the recruitment process. 
Intervention Sequencing
The participants completed a survey, the medication adherence rating scale (MARS), at the beginning, and towards the end of the project to evaluate for knowledge improvement (See AppendixG; Sowunmi & Onifade, 2019). The participants met with nurses every other week to complete the COWS tool to assess any precipitating withdrawals and cravings (See Appendix H; Caritis et al., 2017). After seeing the nurse, the participants met with the clinician to be evaluated for dosing parameters and receive education through open-ended questions regarding medication adherence (See Appendix I). The nurse conducted mandatory random urine drug screen tests and scheduled pill counts to compare the efficacy of buprenorphine treatment and medication adherence.  The participants were provided education pamphlets about buprenorphine medication. Individual and group counseling was encouraged. Additional measures included a multidisciplinary team approach to decrease barriers, improve accessibility, improve knowledge, and address treatment factors and self-management skills (See Appendix J).
Change Process, Evidence-Based Practice Model 
To evaluate an organizational change process the use of the Transtheoretical Model addressed the intended change of individual health behavior and decision making as a goal to maintain a continuum (LaMorte, 2019). The stages of the model include precontemplation, contemplation, preparation, action, and maintenance (LaMorte, 2019). The model guided the project by increasing awareness of buprenorphine treatment, maintaining healthy behavior by taking medication as prescribed, motivation to seek treatment, acquiring healthy behavioral skills, commitment to maintaining treatment, and abstaining from illicit drug use (LaMorte, 2019). A comparison of five randomized controlled studies for reinforcement-based strategies is an effective intervention for behavioral modification in the form of contingency management to prevent opioid relapses (Desai, 2018).The concept of this model is parallel to the project implementation. It assesses readiness to change, sense of self-control, self-determination, self-efficacy, and relapse prevention strategies to achieve the desired outcome (Desai, 2018). 
	The Iowa Model addressed the implementation of EBP change as a pilot and evaluation as an essential constituent to promote quality care at the organizational level by guiding day-to-day practices for decision making and feedback loops (Gawlinski& Rutledge, 2008; Schaffer et al., 2013). The steps of the Iowa Model begin by identifying triggers and topic priority through knowledge or problem-focused practice questions that lead to intervention emphasis and evaluation for improving adherence to buprenorphine treatment(Schaffer et al., 2013). The probability of this model being sustained after the project is high as it has been used in various organizational settings for practice change (Gawlinski& Rutledge, 2008).
Study Design
The project design was pilot, quasi-experimental with one cohort to evaluate change, pre and post-survey questionnaires to assess medication adherence.  The data collection included completing an intervention scale every two weeks to assess for withdrawal symptoms in correlation to buprenorphine stabilization (See Appendix K). The participants completed a MARS survey at the beginning and week twelve. Every two weeks, they met with the clinician to receive education through open-ended questions for medication adherence and evaluation for dosing parameters (See Appendix L).
Internal and External Validity 
The foundation for internal validity was promoted by establishing a relationship between the independent variable of buprenorphine treatment and the dependent variable of medication adherence through evidence-based practice intervention with education, self-management skills, and early dose stabilization. Internal validity was promoted by a lack of impacting external events and time. Also, the same tools were consistently use during the project. The COWS and the MARS instrument tools have construct validity and internal consistency (Altintoprak et al., 2015; Sowunmi & Onifade, 2019). The threats to internal validity included a small sample size, discontinuing treatment early, and a decrease in familiarity with the instrument tools and associated responses. 
The external validity was promoted by the diversity of participants with the use of inclusion and exclusion criteria at the clinic. The defined population and the timing promoted the transfer of the EBP intervention to other settings that treat pregnant women with buprenorphine. However, the participant characteristics with a small sample size can threaten external validity.    
Primary and Secondary Outcomes 
The primary outcome was to improve medication adherence, promote rapid dose stabilization, foster self-management behaviors, and eliminate opioid cravings and withdrawals.  The secondary outcomes were to reduce relapse rates, improve the use of the instrument tools, and enhance quality of life.  
Measurement Instruments 
Clinical Opiate Withdrawal Scale
The COWS is designed to monitor signs and symptoms of opioid withdrawal over time to assess the level of opioid dependence and severity of opioid withdrawal (Altintoprak et al., 2015). Altintoprak et al. (2015) found a Cronbach’s alpha of .74 and correlation coefficient of 0.975, indicating the COWS is a reliable tool. Altintoprak et al. (2015) conducted receiver operating characteristics (ROC) analysis, showing 0.878, which represented tool validity in distinguishing opiate withdrawal symptoms in 100 participants with opioid withdrawal. The nurse met with participants every two weeks to complete the COWS. Permission to use the instrument is not required.
Medication Adherence Rating Scale
The Medication Adherence Rating Scale is a self-reported tool designed to measure medication adherence. Sowunmi and Onifade (2019) found the tool to be internally consistent without patient clinic data from 66 participants with Cronbach’s alpha at 0.63, correlation coefficient at 0.6 (p <0.001), and test-retest analysis at 0.7. The study supports the validity and reliability with internal consistency and test-retest reliability of the MARS (Sowunmi & Onifade, 2019). In the current project, the participants were given a pre-survey and post-survey to be completed. Permission to use the instrument is not required.
Quality of Data 
Baseline Data
A priori power analysis was irrelevant as the anticipated sample size was six. To measure the baseline data, the MARS was conducted pre-and post-survey to measure medication adherence.  The MARS tool contains ordinal data and measures non-numeric views of participants’ responses. The COWS was collected pre-and post-survey to measure withdrawal symptoms. 
Comparison to Published Data
	Medication adherence to buprenorphine treatment was assessed over three months after the participants had entered the treatment program. A randomized controlled trial study in 2016 showed an increase in adherence and engagement, significant improvement with buprenorphine treatment, and decreased relapse rates among pregnant women compared to not using medication to treat withdrawal symptoms (Krans et al., 2018). The essential aim for this project followed the recommendation to move toward the change in EBP using strategies designed to meet the specific treatment needs of pregnant women. These strategies include aggressive dosing titrations to control withdrawal symptoms at the onset of buprenorphine treatment, promoting adherence, and decreasing the risk for treatment failure (Bastian et al., 2017).  
Analysis Plan 
The statistical analysis plan for this quasi-experimental design, pre-and post-test time series with two tools included descriptive statistics (See Appendix M). The pre-and post-time series with the COWS were compared within the cohort. The pre-and post-survey with the MARS were also compared within the cohort. The two tools were compared to determine patterns of similarities or differences by implementing early interventions to treat withdrawals and enhance medication adherence. The data from the MARS and COWS were compared to improve the follow-up process.  
Demographic Data
The demographic data collected and reported included age, gender, ethnicity, education level, length of time in treatment, history of overdose, and current trimester. The participants were given a code number to avoid identification. 
Results
Setting and Participants	
The recruitment, assessment, implementation, data collection, and data analysis process occurred from October 2021 to January 2022. This process was completed at an outpatient substance use clinic in Kansas City, MO, and four pregnant women met inclusion criteria and participated in the project. A total of six pregnant women were recruited but only four met the criteria. Two did not meet the criteria as they were transferred to another organization. Of the four participants, three were Caucasian and one was African American. The ages ranged from 23 to 35 years. 
Intervention Course
	When inclusion criteria were met, the pregnant women were approached regarding the EBQI project. Pregnant women were informed about medication adherence with buprenorphine through education, dosage stabilization, and frequent appointments with clinicians. A verbal agreement was obtained after participants went through the assessment process to be considered eligible for the outpatient substance use treatment program.
The intervention period was three months, and the participants completed the MARS at the beginning and towards the end of the project. The participants met with the nurses every two weeks to complete the COWS assessment to evaluate for precipitating opioid cravings and withdrawals.  The participants also met with a clinician every two weeks to receive education through open-ended questions for medication adherence and evaluation for dosing parameters. Random urine drug screens were conducted, and individual counseling and clinic groups were highly encouraged. All four participants completed the MARS and COWS assessments.
Outcome Data
The outcome data for medication adherence of each pregnant woman was summarized as participants A, B, C, and D. The MARS tool was used to measure the medication adherence pre-and post-intervention. Participant A’s pre-MARS score was 5, and post-MARS score was 8. Participant B’s pre-MARS score was 6, and post-MARS score was 8. Participant C’s pre-MARS score was 8, and post-MARS score was 9. Participant D’s pre-MARS score was 7, and post-MARS score was 7. Three participants showed an increase in pre-and post-intervention medication adherence. No missing data existed. The pre-MARS mean was 6.5, and post-MARS mean was 8 (see Appendix L). The mean is low in validity due to a sample size of four.
The outcome data for the opioid withdrawal rate of each pregnant woman was also summarized as participants A, B, C, and D. The COWS tool was used to measure withdrawal scores at week 1, week 2, week 4, week 6, week 8, week 10, and Week 12. The comparison of COWS scores showed a decrease as the implementation period progressed.  The COWS scores at the end of the 3-month intervention were 0 for each participant. 
No missing data existed. The pre-COWS mean was 13, and post-COWS mean was 3.125 (see Appendix L). The initial urine drug screens were positive for opioids, and the results were negative at the end of three months.
Discussion
Successes
	The outcomes identify that the COWS and MARS tools can be successfully used in addressing the improvement of withdrawal scores and medication adherence. Participants expressed benefits of use, positive feedback with the educational interventions, and gratefulness for the frequent appointments and ongoing education. Participants showed appreciation for the detailed processes to allow ongoing access to nurses and clinicians to address medical concerns or questions. Participants felt supported without bias and received education as needed or requested. The small sample size allowed the project leader to be more involved with the participants.  
Study Strengths 
	The project was conducted at an outpatient substance use clinic that serves various ethnicities and low- or no-income earnings. Along with OUD, the population also has comorbid mental health disorders. The clinic staff consisted of three nurses, one nurse practitioner, two medical providers, one secretary, one case manager, and five counselors. Providers and nurses primarily facilitate interventions in the clinic setting.  
            The degree of success in implementing the intervention was high. The clinic followed practice set years prior with minimal to no education for pregnant women about medication management of OUD and treatment of withdrawal symptoms. The project leader, a nurse practitioner, guided the evidence-based practice project to enhance the education process and frequent assessment and evaluations to improve medication adherence and withdrawal. The clinic staff and most of the participants were grateful for the improved intervention processes that allowed them the autonomy to ask questions about their treatment and improve outcomes.  The major strength of this successful project is the implementation of frequent interventions throughout the pregnancy rather than solely in the intake process. The MARS and COWS tools efficiently evaluated the intended outcomes. 
Results and Literature 
This project assessed medication adherence to buprenorphine over three months after participants entered the treatment program. A randomized controlled trial in 2016 showed an increase in adherence, engagement, and significant improvement with buprenorphine treatment along with decreased relapse rates among pregnant women when compared to not using medication to treat withdrawal symptoms which is congruent with the current project outcomes (Krans et al., 2018). The essential aim of this current project followed the recommendation to move toward the change in EBP by being aggressive with the dosing strategy to control withdrawal symptoms early in the pregnancy, promote adherence, and decrease the risk for treatment failure (Bastian et al., 2017). The lack of pregnant women's understanding may affect adherence to treatment therefore; providers should educate and promote ongoing understanding of pharmacological and psychosocial treatment (ASAM, 2015). The management of OUD in pregnant women with buprenorphine can stabilize opioid blood levels, hence a decrease in cravings and withdrawals, and improve fetal outcomes in comparison to not seeking OUD care or abruptly stopping the use of opioids (Haycraft, 2018). 
Opioid use in pregnant women is higher during the first trimester than in the second or third (Bastian et al., 2017). Despite expert recommendations and subjective and objective data from the patients, the dosage adjustment remains difficult due to a wide range of clinical factors and a lack of appropriate duration, dosing, and monitoring consideration (Bastain et al., 2017). The lack of a pregnant women’s comprehension may affect treatment adherence; therefore, clinicians are encouraged to promote early dosing intervention (ASAM, 2015). To enhance adherence, it is essential to assess baseline knowledge to promote further education and constant monitoring to overcome their apprehensions to attain treatment (Bastain et al., 2017). There is a strong correlation between positive outcomes to buprenorphine adherence and aggressively treating withdrawal symptoms early in the pregnancy through therapeutic dosing stabilization, optimized dosing protocols, and education (Bastain et al., 2017; Caritis et al., 2017; Coker et al., 2018). 
Limitations
	Limitations in this project were the small sample, challenges with recruiting participants, the timing of the recruitment period, requirements for inclusion criteria, and the clinic staff time. These limitations may impact the validity of the findings due to a lack of data.
Internal Validity
	Internal validity was promoted by establishing a relationship between the intervention, buprenorphine treatment with education and assessment, and the outcomes of medication adherence through EBP intervention with education, self-management skills, and early dose stabilization.  Internal validity was fostered by no impacting external events, absence of attrition, and valid and reliable COWS and MARS instruments used during and pre-post intervention. Threats to internal validity included the small sample size and increased in familiarity with the instrument tools and associated responses. 
            The possible sources of confounding factors negatively impacting the project results were the participants may have received conflicting information regarding buprenorphine treatment and management strategies which may impact medication adherence. Imprecision in evidence-based intervention processes and data collection could affect the project outcomes with the lack of accuracy and exactness in following implementation interventions with each participant. Nurses may not have followed the exact steps with each participant as listed in the implementation process. Participants may also not have been truthful in completing the COWS and MARS tools. 
External Validity
	The external validity was promoted through the population diversity at the clinic although the sample size was too small to represent a diverse sample. The intervention processes are easy to use, promoting the transferability of the evidence-based initiative to other settings that treat pregnant women on buprenorphine. Factors that could affect successful transferability of the intervention depend on the project leader’s ability to distinguish facts that are relevant to the project.   
Sustainability of Effects and Plans to Maintain
This project is sustainable as the likelihood of the intervention process creating a positive impact is high. A cost-effective process will be in place to maintain sustainability, including tools available for use and no required time to train staff as they were involved in the evidence-based intervention. The only change to the organizational flow is to use MARS tools at the beginning and towards the end of three months. The plans to maintain include clinical staff will continue to follow the implemented practice with a diagram to guide long-term sustainability.  However, the sustainability at the individual provider or nurse level may be minimal or moderate if not using the evidence-based processes consistently across all pregnant women.   
Efforts to Minimize Limitations
	The efforts to minimize limitations included promoting optimal recruitment and addressing barriers, and the project leader was also involved in the recruitment and education process. The intervention diagram served as a guide for the team members and minimized the limitation to the participants’ access to services.  The diagram provided timely instructions on how often the participants will be assessed and evaluated to address their needs. The use of the COWS tool minimized limitations as the clinical staff was comfortable using this tool prior to the project. No further training on the tool was necessary except for emphasizing the increased frequency of the use of the COWS to assess patients frequently throughout their pregnancy.
            The effects of limitation on interpretation and application of findings were addressed with the nurses, emphasizing following the same implementation protocol for each participant with the use of COWS every 2 weeks and ensuring that they have an appointment scheduled with the clinician in a timely manner.  The project leader faced limitations in accessing records as nurses documented COWS either on paper or within the charting program.  The project leader collected all the data after discussing retrieval with the nurses. The nurses were to document electronically into the current database software called carelogic. 
Interpretation
Expected and Actual Outcomes 
The expected outcomes of this project were similar to the outcomes. The difference in expected and actual outcomes was due to a small sample size, poor motivation from participants as assessed by the project team leader, lack of patient willingness to change as assessed by the project team or relocating to another location. The sample size was decreased from six to four due to exclusion criteria. The expected outcome aligned with the actual outcome of decreased withdrawal symptoms and increased medication adherence. The project indicated a need for processes in identifying barriers and strengthening the need for a policy on EBP guidelines. In addition, specific initiatives to implement the change and contextual factors may have positively influenced the education process, increased awareness, improved behaviors, improved intended outcomes, and improved the quality of health. 
Intervention Effectiveness 
	Data analysis revealed improvement in this small sample. The effectiveness of the intervention decreased relapse rates by providing ongoing educational interventions and treating early onset of withdrawal symptoms. Improved outcomes were seen with the frequent appointments with the clinicians where participants had a chance to ask questions or discuss concerns with their treatment. The effectiveness of the intervention was seen with the improved behavior, participant knowledge, self-management skills, and involvement in their treatment program as perceived by the project team. The intervention effectiveness was seen in recruitment, assessment, evaluation, and data collection processes. The project intervention is most likely effective in an outpatient substance use treatment program.
Intervention Revision 
	Several aspects of this project could be revised to include more patients receiving this EBP intervention. The project could be promoted within the organizational system, rather than one specific clinic. Also, the revision could extend inclusion criteria to non-pregnant females or males on buprenorphine treatment to evaluate medication adherence. This population revision could widen the age range and improve the sample size. Hence, the focus would deviate from the pregnant women to the general population receiving buprenorphine treatment. Narrowing the intervention to pregnant women with substance use was challenging, but the outcome results were specific to the population who needed improvement in EBP.
Impact on Health System, Costs, and Policy
	The overall cost of the project is minimal. The MARS and COWS tools are used through a charting system that eliminates paper use.  Also, the clinician and nurse's time are already included in the organizational setting eliminating additional costs. The impact of the EBP intervention on the health system showed improvement through the current pilot project. Utilizing the EBP intervention provided a better, broader, and expanding approach to assess, measure, and improve clinical workflow processes. It provided a scientific base for practice and fostered the clinical workflow to improve the processes.
              The project leader also focused on improving the policy with the use of EBP interventions to foster patient outcomes. There is scarce published data on pregnant women on buprenorphine and medication adherence to improve clinical processes and interventions.  This EBP intervention incorporated into the clinic policy for pregnant women will improve access and practice of providing the current level of care to pregnant women.  The clinic was already providing care for pregnant women, but with an improved intervention process and diagram showing positive outcomes, the sustainability of the intervention will be maintained at the setting. 
Conclusion
Practical Usefulness of Intervention
	The lack of pregnant women’s comprehension may affect treatment adherence; therefore, clinicians are encouraged to promote practical usefulness of early dosing interventions and ongoing education of pharmacological and psychosocial treatment as well as psychotherapy, contingency management, and substance abuse counseling (ASAM, 2015; Kumari et al., 2016; Lopian et al., 2019; Steinkamp et al., 2019).The realistic usefulness of the intervention is to assess baseline knowledge to promote further education and constant monitoring to overcome the client’s apprehensions to attain treatment (Bastain et al., 2017; Krans et al., 2018). The measurement tools for medication adherence and withdrawal symptoms provide baseline knowledge for dosing parameters and self-management skills.
Further Study of the Intervention
The recommendation is to expand evidence-based dosing protocols based on contextual factors, individual factors, and systemic factors to eliminate barriers and improve access to treatment (Carter et al., 2019; Short et al., 2018).Due to limited research on medication adherence with buprenorphine treatment and pregnant women, further studies are recommended for quality improvement (Carter et al., 2019). There is a lack of data to evaluate medication adherence to buprenorphine treatment using medication adherence tools. Data on the evaluation of early withdrawal treatment associated with medication adherence by comparing the MARS and COWS tools is limited. The intervention in this project can be applied to future interventions with medication adherence to buprenorphine treatment and pregnant women. 
Dissemination
	The project was presented as a poster presentation at the Association of Missouri Nurse Practitioners conference in the Lake of Ozarks, Missouri, October 8 and 9, 2021. Also, it was shared with the project site and the team.
Impact to Healthcare
An epidemic of opioid use and misuse, such as abusing heroin and opiate prescriptions, can result in impairment and increases the risk of overdose or death, especially in women of childbearing age (Carter et al., 2019). The societal impact of the opioid epidemic and untreated opioid misuse during pregnancy is significant. To address this concern, improved screening, education, and referral processes need to be implemented in healthcare (Carter et al., 2019). Strong evidence supports the positive outcomes of buprenorphine treatment during pregnancy (Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018). However, treatment adherence strategies must be implemented at the onset of treatment (ASAM, 2015; Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018; Lopian et al., 2019). Treatment adherence is accomplished through protocols that consistently monitor withdrawal symptoms, rapid dosing stabilization, ongoing education, and active patient involvement (Bastian et al., 2017; Caritis et al., 2017; Coker et al., 2018).
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Appendix A
Review of Evidence Table
	First author, Year, Title, Journal
	Purpose
	Research Design1, Evidence Level2 & Variables
	Sample & Sampling, Setting
	Measures & Reliability (if reported)
	Results & Analysis Used
	Limitations & Usefulness

	BuprenorphineTreatment

	Kosten, T. (2019). Review article: Effective management of opioid withdrawal symptoms: A gateway to opioid dependence treatment. American Journal on Addictions
	Evaluate studies on etiology, burden and management of opioid withdrawal symptoms
	Level V

Independent variable: opioid withdrawal symptoms

Dependent variable: opioid dependence treatment
	653 Studies evaluated at opioid dependence treatment
	Questionnaire
DSM-5 criteria

Reliability not mentioned
	Results: Agonist therapies are first line to treat moderate or severe opioid use disorder.  There is prescribing limit restriction.
	Limitation: not mentioned

Usefulness: New treatment for opioid withdrawal symptoms can enhance recovery and prevent relapse.

	Abrahams, R. (2018). Treatment of opioid use disorder during pregnancy: guideline supplement. British Columbia Centre on Substance Use
	Pregnancy with OUD to apply guideline for clinical organization
	Level V SR

Literature review with evidence hierarchy using RCT

Independent variable: Healthcare administrators and providers, policy makers

Dependent variable: Pregnant women with opioid use disorder
	GRADE tool
External review
	GRADE Tool

Reliability not mentioned
	Medically assisted withdrawal management, opioid agonist therapy, psychosocial treatment interventions, harm reduction
	Useful for health care providers, policy makers and health care administrators

	Caritis, S. (2017). An evidence-based recommendation to increase the dosing frequency of buprenorphine during pregnancy. American Journal of Obstetrics and Gynecology
	Impact of dosing with buprenorphine and pregnancy. Associated time with buprenorphine plasma concentration during pregnancy
	Retrospective cohort 

Level III
Experimental

Independent variable: Evidenced based recommendation for dosing frequency

Dependent variable: pregnant women
	Magee-Women’s hospital pregnancy recovery center is were data was collected from July 2014 to April 2015, N=14. A supervised clinical setting for buprenorphine maintenance for postpartum and pregnant women.
	Clinical Opiate Withdrawal Scale

Reliability was not mentioned
	Results: Frequent dosing intervals recommended for pregnant women to sustain steady plasma concentration. It has shown to improve adherence and eliminate withdrawal symptoms.
	Limitation to data with pregnant women defining half-life of buprenorphine.

Usefulness: offersuggestions for dosing during induction, stabilization and maintenance periods.

	Bastian, J.(2017). Dose-adjusted plasma concentrations of sublingual buprenorphine are lower during than after pregnancy. American Journal of Obstetrics and Gynecology
	Pharmacokinetics changes with buprenorphine and physiological impact associated with pregnancy and postpartum.
	Quantitative 
 Level III.  The study design used mean values from the data collected to compare cohorts.

Independent Variable: Pregnant women on buprenorphine 

Dependent Variable: plasma concentration during and after pregnancy.

	From June 1, 2014 to November 30, 2014, 13 pregnant women between 18 and 37 weeks of gestation were studied at the Clinic and Translational Research Center of the University of Pittsburgh Medical center’s Montefiore Hospital.where they received sublingual buprenorphine twice a day.
	The data collection instrument was not needed. The data was collected by conducting up to 3 studies on each participant.

Reliability is not mentioned.



	Analysis:  Linear mixed model was used to transform PK data to make comparisons on at least 2 studies as not all participants completed 3 study visits. T test was performed to compare between the different PK parameters and test the hypothesis.  

Results: plasma concentrations were lower during the pregnancy than postpartum. The P value of < .05 indicated statistical significance difference.

	Limitation: small sample size

Usefulness: Education about being aggressive during the induction period to treat illicit opioid use early in the pregnancy with buprenorphine due to higher failure rate.

	Klaman, S. (2017). Treating women who are pregnant and parenting for opioid use disorder and the concurrent care of their infants and children: Literature review to support national guidance. American Society of Addiction Medicine
	Obtain current evidence on treatment approaches for pregnant women.
	Literature review

Level VII

Independent variable: Current treatment evidence

Dependent variable:
Pregnant Women
	N=75 articles from May through Sep 2015 through RAND appropriateness method at UCLA
	Literature review was independently conducted followed by expert panel members judgments

Reliability: Not mentioned
	Medications offer benefits to support behavioral change

Analysis: Not utilized.
	Limitation: literature search method may result in different articles hence broader conclusions.

Usefulness: Support guidance for future research

	Adherence to Buprenorphine Treatment

	Winhusen, T. (2020). Medication treatment for opioid use disorder in expectant mothers (MOMs): Design considerations for a pragmatic randomized trial comparing extended-release and daily buprenorphine formulations. Contemporary Clinical Trials
	Dosing consideration of expectant mothers
	Level II

RCT

Independent variable: dosing consideration

Dependent variable: Expectant mothers
	175 pregnant women recruited from 12 sites were randomized 1:1 ratio.
Weekly visit through 12 months postpartum.
	Electronic Health Record 

Reliability not mentioned
	Non-inferiority design using mixed effects model.

Increase potential to clinical practice guidelines and address knowledge gaps
	Limitation generalizability study to base clinical guidance

	Krans, E. (2019). Medication-assisted treatment use among pregnant women with opioid use disorder. Obstetrics and Gynecology
	Pregnant women with OUD to evaluate developments of medication assisted treatment (MAT).
	Retrospective cohort study

Level III

Independent variable: Trends associated with utilization of medication-assisted treatment 

Dependent variable: Pregnant women
	Data extracted from 2009 to 2015 at Pennsylvania Department of Health and Human Services. Cohort of 12,587 pregnancies that had live birth were studied. 
	Regression analysis to predict margins of outcome

Use of buprenorphine has been increased over the years. 

Reliability not mentioned
	In 2015, prevalence of buprenorphine increased by 15.8% and methadone prevalence decreased by 31.6% in 2009.
	Limited to Pennsylvania Medicaid program.  Usefulness to increase use of buprenorphine prescription. 

	Lopian, K. (2019). A retrospective analysis of treatment and retention outcomes of pregnant and/or parenting women with opioid use disorder. Journal of Substance Abuse Treatment
	Determine factors that result in positive outcomes for buprenorphine treatment
	Retrospective Chart Review 

Level III

Independent variable: Factor analysis

Dependent variable: positive outcomes
	Pregnant women and those with children under age of 5 diagnosed with OUD were studied for one year of their treatment.  Cohort N=108 reviewed by electronic health record at outpatient clinic in suburban primary care from 2012 to 2017.
	Self-reported patient history form
Toxicology screen
Tests: Chi-square and t-tests

Reliability not mentioned
	Opiate use decreased with increase treatment time. Retention to treatment is affected by having criminal history as well as current or past psychiatry co-morbidities.
	Limitation: Pregnant women and those with children under 5 as well as carrying smaller sample size.  

Usefulness to evaluate factors that contributes to positive outcome with treatment.

	Jones, C. (2019). Characteristics and prescribing practices of clinicians recently waivered to prescribe buprenorphine for the treatment of opioid use disorder. Addiction
	Examine clinical characteristic, prescribing practices, and barriers
	Level IV

Independent variable: characteristic and prescribing practices

Dependent variable: buprenorphine treatment
	Electronic survey of 4225 clinicians conducted between March and April 2018. 
	30 question survey instruments

Reliability was not mentioned
	Descriptive statistics and multivariable logistic regression

Only 75.5% clinicians had obtained waiver to prescribe buprenorphine. Most common barrier to prescribe buprenorphine was lack of patient demand.
	Limitations was not addressed. 
Usefulness: Waivered clinicians can expand in increase number of buprenorphine prescription.

	Edge, R. (2019). Buprenorphine for opioid use disorders during pregnancy: A review of comparative clinical effectiveness, safety, cost-effectiveness, and guidelines. Canadian Agency for Drugs and Technologies in Health
	Compare cost-effectiveness, clinical effectiveness, cost and guidelines
	Evidenced based guidelines 

Level V
	N=204 article identified in literature search, N=16 retried for full text review published Jan 2014, April 2019 
	Evidence assessed using GRADE Tool

Reliability not mentioned
	Cost effective evidenced based guidelines supports use of buprenorphine treatment
	Limitations: no filter applied, limited to English language

Useful: compare cost, barrier to treatment guidelines 

	Substance Abuse and Mental Health Services Administration. (2018). Clinical guidance for treating pregnant and parenting women with opioid use disorder and their infants. Substance Abuse and Mental Health Services Administration.
	Clinical guidance to treat pregnant women with opioid use disorder
	Level VII

Expert Opinion

Independent variable: opioid use disorder

Dependent variable: Pregnant women 
	Expert Panel

Extensive literature review
	RAM Methodology

Reliability not mentioned
	Gaps and limitations identified with pregnant women with opioid use disorder
	Limitations: Not mentioned
Usefulness to use evidenced based guideline for pregnant women with opioid use disorder

	Hersh, D. (2011). Integrating buprenorphine treatment into a public healthcare system: The san francisco department of public health’s office-based buprenorphine pilot program. Journal of Psychoactive Drugs
	Integrating buprenorphine treatment
	Level III

Independent variable: Integrating buprenorphine treatment

Dependent variable: Retention in program
	A pilot program of 57 patients admitted between 9/1/03 and 8/31/05 on buprenorphine.  Location was at San Francisco Public Health Department. 

	Months: 1,3,6, 12 to measure retention by using dichotomously.

Use of paired tests to evaluate for drug use and treatment retention.  
	Analysis conducted using SAS v9.1.

Results: Retention rate of one year by 61%, 35 out of 57 retained into treatment with mean length of stay 9 months.
	Nonrandomized, relatively small pilot.

Usefulness: to integrate community-based buprenorphine treatment program

	Litz, M. (2017). The impact of mental health comorbidities on adherence to buprenorphine: A claims-based analysis. American Journal on Addictions
	Evaluate comorbidities as well as impact on mental health in association with buprenorphine adherence. 
	Level IV

Independent variable: impact on mental health 

Dependent variable: Adherence
	Claim Data from 2012 to 2014 prescribed buprenorphine N=2947 enrolled for at least 90 days in the health plan
	Medication possession ratio

Reliability not mentioned
	Analysis: SAS software 

Patient with diagnosis of BPD and MPD has poor treatment adherence. 
	Usefulness:  illustrates importance to screen for adherence and mental illness with buprenorphine treatment

Limitations: use of administrative database

	Ordean, A. (2017). No. 349 Substance use in pregnancy. J ObstetGynaecol Can
	Evidence based recommendations and challenges 
	Evidenced based guidelines 

Level V
	Literature search 1996 to 2006 Systematic review and RCT articles
N=124
	The Canadian task force and preventative care criteria was sued to rate evidence quality. 

Reliability was not mentioned 
	Benefits, Harm and Cost

Literature search through database was conducted.
	Usefulness: improve comprehension and clinicians to feel comfortable has shown to improve quality of care. 

	World Health Organization. (2014). Guidelines for the identification and management of substance use and substance use disorders in pregnancy. Substance Use
	Screening psychosocial detoxification
	Level V

Independent variable: Healthcare providers

Dependent variable: pregnant women and infants
	Systematic review of multiple articles


	GRADE tool

Reliability not mentioned
	Values and preferences of healthcare workers and pregnant women
	Usefulness: guidelines to manage substance use during pregnancy

	Strategies to improve medication adherence

	Howard, H. (2019). U.S. Survey of factors associated with adherence to standard of care in treating pregnant women with opioid use disorder. Journal of Psychosomatic Obstetrics & Gynecology
	Obstetrician’s recommendation for treatment is based on identifying factors.
	Level IV

Independent variable: factors associated with adherence 

Dependent variable: pregnant women
	Survey with sample of N=565 obstetrical physicians,
Online survey
	Logistic regression model to identify factors for treatment recommendations.

Clopper-Pearson method 

Reliability was not mentioned.
	Results: Positive correlation to factors to enhance interventions for adherence to care was outlined. 

Analysis used: Qualtrics survey software, descriptive statistics.
	Limitation: Low response rate, may not be generalizable.

Usefulness: provide guidance to identify influencing factors suggested for treatment. 

	Lo-Ciganic, W.-H. (2018). Adherence trajectories of buprenorphine therapy among pregnant women in a large state Medicaid program in the United States. Pharmacoepidemiology and Drug Safety
	Identify distinct trajectories and factors with adherence trajectories of buprenorphine therapy
	Retrospective cohort study

Level III

Independent variable:

Dependent variable: 


	N= 2361 pregnant women on buprenorphine that also had live birth from 2008-2015. Age group were from 15 to 46 years at Pennsylvania Medicaid program. 
	Identify patterns during and after delivery.  The model used was group-based trajectory.

To identify factors the model used was Multinomial logistic regression

Reliability not mentioned
	Trajectories and factors were identified.  It concluded early treatment discontinuation and late treatment initiation were seen in non-Caucasian and those that were young living in rural counties that had less outpatient visits but increase use of ER as well as being on lower buprenorphine dosage. 
	Usefulness is to include trajectory models and identify factors to enhance adherence. 

Limitations to generalizability to pregnant women.   

	The American College of Obstetricians and Gynecologists. (2017). Committee Opinion No. 711: Opioid Use and Opioid Use Disorder in Pregnancy. Obstet Gynecology
	Recommendation for opioid use disorder in pregnancy
	Level VII

Committee opinion

Independent variable: opioid use disorder

Dependent variable: pregnancy
	Recommendations and conclusions based on ACOG committee opinion
	SBIRT
Clinical Screening Tools
CRAFFT
NIDA Quick Screen

Reliability not mentioned
	Early screening, brief intervention to improve adherence, routine screen
	Limitation generalizability to opioid use during pregnancy.  Usefulness for early screening, brief intervention, referral for treatment and use of multidisciplinary approach.

	Connery, H. (2015). Medication-assisted treatment of opioid use disorder: Review of the evidence and future directions. Harvard Review of Psychiatry
	Review of current evidence and future direction
	Level I

RCT
Independent variable: Opioid treatment

Dependent variable: placebo or medication
	Review of 502 abstract reviewed.  Abstract included meta-analysis
Trials
Case reviews
	Evidenced base Algorithm was designated to treatment of OUD in adults at the MAT. 

Reliability not mentioned
	Evidence supports use of agonist treatment to improve patient retention to treatment. Discussed unmet challenges
	Usefulness: opioid treatment based on evidenced based recommendation 

	Barriers to medication adherence

	Cioe, K. (2020). A systematic review of patients’ and providers’ perspectives of medications for treatment of opioid use disorder. Journal of Substance Abuse Treatment
	OUD and perspectives on use of medication
	Qualitative analysis 

Level IV

Independent variable: medication perspectives

Dependent variable: Opioid use disorder
	Articles included opinion, cross-sectional, systematic review, case study and cohort study and RCT
N=62, N=58, N=11, N=7, N=2, N=2, N=10
	database search for systematic review

Reliability was not mentioned
	Consider patient and providers perspectives on treatment should be considered to improve retention and adherence.

Followed PRISMA guidelines
	Limitations: Bias was mentioned, no sample method was mentioned

Usefulness: perspective about OUD treatment

	Godersky, M. (2019). Provider and patient perspectives on barriers to buprenorphine adherence and the acceptability of video directly observed therapy to enhance adherence. Addiction Science & Clinical Practice
	Perspectives and barriers to buprenorphine adherence
	Qualitative

Level IV

Independent variable: Perspectives and barriers

Dependent variable: buprenorphine adherence
	Urban academic medical center

Office-based treatment

N=9 physicians, N=11 patients 
	Video directly observed therapy, interviews with group discussion.  Also interviews that were semi-structured were conducted. 


Reliability not mentioned.
	
Themes for buprenorphine adherence were determined.

NVivo 11 software to analyze captured themes, code transcripts.
	Limitations 
bias may be present.

Usefulness strategies to improve buprenorphine adherence

	Short, V. (2018). Trends and disparities in receipt of pharmacotherapy among pregnant women in publicly funded treatment programs for opioid use disorder in the United States. Journal of Substance Abuse Treatment
	Tendencies and inconsistencies receipt among pregnant women for opioid use disorder
	Cross sectional 
Level IV

Independent variable: Trends and disparities

Dependent Variable: pregnant women with opioid use disorder
	1996 to 2014 N= 395,811 Treatment Episode admissions data from pregnant women in the U.S.
	Cochrane-Armitage Trend test to calculate trends.

Tests: Chi-square

To perform regression used was multivariable logistic. 

Reliability was not mentioned.
	TEDS-A system dataset allow analysis of a large cohort as data set represent 83% admission in United States for treatment. 

Results concludes inconsistencies and trends among pregnant women with opioid use disorder 

Significant variance exists by characteristics (geographic, demographic, use and treatment


	Disparities as well as trends seen among pregnant women with OUD

	Ronquest, N. (2018). Relationship between buprenorphine adherence and relapse, health care utilization and costs in privately and publicly insured patients with opioid use disorder. Substance Abuse and Rehabilitation
	Determining connection between cost as well as relapse associated with adherence to buprenorphine treatment. 
	Retrospective cohort study
Level IV

Inclusion Criteria: buprenorphine adherence, relapse, cost

Exclusion criteria: Opioid use disorder
	Medicaid database N=5,688and N=16,085 commercial database used from 2008-2014. 


	Deyo-Charlson Comorbidity Index

Reliability not mentioned
	37.1% commercial patient were adherence and 41.3% Medicaid sample were adherent.


Descriptive and adjusted analysis
	Limitations to claim data and data coding and data entry error.

Usefulness: Buprenorphine adherence in the 12 months reduced relapse and medical costs.

	Hewell, V. (2017). Systemic and individual factors in the buprenorphine treatment-seeking process: A qualitative study. Substance Abuse Treatment, Prevention, and Policy
	Understand treatment seeking process, address barriers, facilitate utilization of service
	Qualitative study

Level IV

Independent variable: Factors (Systemic; individual)

Dependent variable: Treatment (buprenorphine)
	Qualitative data 

2 focused groups in Alaska was conducted. Each group had 4 participants.  Semi-structured interview (3) were also conducted. Participants >18 years. 

	Transcript were coded into major content domains. 

Reliability for coder drift was mentioned. 
	Suggest considering factors with contextual approach. Recommend policy makers and treatment provider to address barriers.

Analyzed using grounded theory and direct content analysis approach
	Useful to address barriers through treatment providers and policy makers with use of contextual approach.  

	Gustafson, D. (2016). The effect of bundling medication-assisted treatment for opioid addiction with mHealth: study protocol for a randomized clinical trial. Trials
	Medication assisted treatment for opioid addiction with mHealth
	Level I

RCT

Independent variable: Medication assisted treatment

Dependent variable: smartphone innovation
	N=440 patients to receive medication assisted treatment with smartphone innovation or medication alone variables measured at 4,8,12,16,20,24 months.
	Phone survey
Urine screen

Reliability was not mentioned
	Use of A-CHESS has shown to improve recovery 

Separate analysis to conduct for each outcome

Improve access and effectiveness for opioid treatment


	Usefulness with possibly increasing effectiveness and access to treatment for opioid dependence. 

	Non-adherence treatment factors

	While, A. (2020). Medication adherence: Understanding the issues and finding solutions. British Journal of Community Nursing,
	Medication adherence, finding solutions
	Level IV

Independent variable: medication adherence

Dependent variable: self-management
	569 studies 1999 to 2019 chart reviews of psychiatric treatments
	Semi structured interviews

Reliability not mentioned
	Collaborative approach is essential to understand reason for non-adherence and promote adherence. 
	Limitation generalizability study to self-management

	Coker, J. (2018). Buprenorphine medication-assisted treatment during pregnancy: An exploratory factor analysis associated with adherence. Drug and Alcohol Dependence
	Purpose is to address factors that guide the treatment to improve buprenorphine adherence. Also to improve neonatal and maternal outcomes and decrease or eliminate drug use.
	Retrospective Chart Review

Level IV

Independent variable: Exploratory factor analysis

Dependent variable: Medication Adherence
	64 pregnant women with OUD located in a Tertiary Clinic on buprenorphine from Jan 1 2014, to Sep 31st 2016 were included.

University of Arkansas

Women’s Mental Health Program



	Clinical Opiate Withdrawal Scale for clinician and Subjective Opiate Withdrawal Scale for patient rated scales of opioid withdrawal symptoms. 

Reliability is not mentioned.

	one-way ANOVA to look at the characteristics and variables.  A Z-test was used to compare dichotomous variables for adherent, moderately adherent, and non-adherent by comparing significance p-value at less than 0.05 to proportion.

Non-adherence group for COWS score were higher at p =0.035

	Limitations: small sample size.  Unable to contact participants to discuss reasons for leaving the treatment.

Usefulness: Incorporate exploratory factors to influence the adherence to treatment.  




	Kumari, S. (2016). Factors associated with non-adherence to buprenorphine-naloxone among opioid dependent African Americans: A retrospective chart review. The American Journal on Addictions
	Identify risk factors for non-adherence
	Retrospective chart review 

Level IV

Independent variable: 
Non-adherence factors

Dependent variable: 
Buprenorphine treatment

	N=42 chart review conducted of African American patients enrolled at Howard University Medical Center


	PHQ-9
Mood Disorder Questionnaire
PTSD Questionnaire

Reliability was not mentioned
	Chi-square analysis

45% patient’s adherence to treatment
	may not be generalizable.
Sample size selection was limited.
Focus on AA population.

	Kelly, S. (2012). A comparison of attitudes toward opioid agonist treatment among short-term buprenorphine patients. American Journal of Drug & Alcohol Abuse
	Attitudes toward opioid agonist treatment
	Level IV

Independent variable: attitudes

Dependent variable: buprenorphine treatment
	N=417 participants were administered attitude toward methadone, buprenorphine from Baltimore metropolitan area
	Characteristic compared using X2 tests and one-way analysis of variance

Reliability was not mentioned
	Buprenorphine treatment had positive attitude than methadone.

Multivariate analysis of variance
	Limitation: population is primarily African American
Usefulness to use in treatment program to provide choice. 

	Self-Management Skills

	Steinkamp, J. (2019). Technological interventions for medication adherence in adult mental health and substance use disorders: A systematic review. JMIR Mental Health
	Conduct systematic scoping review to develop framework of technology-based medication adherence intervention 
	Systematic Review
Level I

Independent variable: technological interventions

Dependent variable: medication adherence
	127 study included to conduct review on published protocol with the PRIMSA systematic review guidelines, from Jan 2000 to Sep 2018. 

	Conduct taxonomic framework for intervention classification

Reliability was not mentioned 
	Results: Further research is necessary to develop individual intervention components.

Analysis: Cohen’s kappa
Cochrane covidence tool
	Limitations: Unable to conduct quantitative synthesis of meta-analysis

Usefulness: transdiagnostic framework of interventions for medication adherence

	Kampman, K. (2015). American society of addiction medicine (ASAM) national practice guideline for the use of medications in the treatment of addiction involving opioid use. J Addict Med
	Practice guidelines for opioid treatment addiction to provide medication options.
	Practice guidelines with committee opinion

Level VII

Independent variable:

Dependent variable:
	Systematic review of literature N=151 article reviewed over 3 weeks
	RAM method

Reliability was not mentioned
	Combination of medication and psychosocial treatment is recommended.
	Limited to article 6-year period from 2008 to present.

Usefulness: practice guideline to guide assessment, treatment and medication

	Metz, V. (2014). Characteristics and quality of life of opioid-dependent pregnant women in Austria. Archives of Women’s Mental Health
	Pregnant women with OUD. Evaluate for quality of life and associated characteristics 
	Level IV

Independent variable: quality of life

Dependent variable: Opioid-dependent pregnant women
	University of Vienna in Austria.

Addiction clinic.

Interventions of pregnant women with OUD from Nov 1994 to 2011.

	Urine toxicology
Laboratory tests
Assessment 

Reliability not mentioned
	Result showed individual treatment interventions are effective to improve quality of life.

SPSS for windows, T-tests for paired samples, mixed model ANOVA
	Limitation to experimental design.  

Useful to understand characteristic and quality of life.





Appendix BIdentification

PRISMA DiagramRecords identified through database searching
(n = 31,409)
Additional records identified through other sources
(n = 9)






Records after duplicates removed
(n =31,268)

Screening



	

Records excluded
(n = 54)
Records screened
(n =141)



Eligibility

Full-text articles excluded, with reasons
(n = 55)

Full-text articles assessed for eligibility
(n = 87)





Included

Studies included in qualitative synthesis
(n = 13)





Studies included in quantitative synthesis
(n =11)





Studies included:
Strategies to improve adherence
(n = 4)
Studies included:
Adherence to Bup tx
(n = 10)
Studies included:
Buprenorphine tx
(n = 5)

Studies included:
Self-management
(n = 3)







Studies included:
Non-adherence tx factors
(n = 4)







Studies included:
Barriers to adherence
(n = 6)





Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG. The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097
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Evidence Grid
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Appendix D
Theory Application
Theory of Triadic Influence
Ultimate Causes
Social Stream
Environmental Stream

Personal Stream






· Consider opportunity to seek buprenorphine treatment
· Learn information about the program 
· Contact the program to seek treatment



· Prepare and plan steps towards change in behavior
· Committed to follow through behavior change
· Complete screening process to admit to outpatient substance use clinic
· Address barriers

· Sense of self control
· Sense of self determination
· Expectations 
· Will power to refrain from drug use
· Learn self-management skills
· Expectations






Distal Influences









· Continue to maintain change and improve knowledge
· Attain to new healthy behaviors 
· Sense of self-efficacy, self-control, self-determination
· Eliminate cravings and withdrawals, dose stabilization


· Motivation to comply and adhere to treatment
· Perceived norms
· Behavior change has occurred
· Social normative beliefs
· Maintain positive behavior 
· Make healthy decisions
· Foresee problematic behavior
· Take action to change
· Refrain from illicit opioids while pregnant
· Self-efficacy behavioral control





Proximal Predictors









Decisions and Intentions to continue to participate in treatment



Change in Behavior based on experiences and expectations



Theory of triadic influence diagram. [Source: Flay, B. R., &Petraitis, J. (2009). 

Appendix E
Cost Table for Project

	Item
	Quantity
	Cost
	Total

	Education Pamphlet
	20
	$1
	$20

	Printer
	1
	$68.99
	$68.99

	Paper (Medication Adherence Scale)
	20
	11 Cents each
	$2.20

	Paper (Clinical Opiate Withdrawal Scale)
	20
	11 cents each
	$2.20

	Pens
	1 box-12
	$3.99
	$3.99

	
	$97.38
























Appendix F

Definition 
	Opioid use disorder: dependence on opioids with relapsing disease and health consequences  (American Society of Addiction Medicine [ASAM], 2015)

	Buprenorphine: partial agonist for opioid treatment (ASAM, 2015)

	Adherence: cling or adhere to follow or cooperate treatment recommendation (ASAM, 2015)

	Cravings: unable to control thoughts of feeling urge to use(ASAM, 2015)

	Withdrawal: symptoms experienced from being dependent on a drug (ASAM, 2015)

















Appendix G

Medication Adherence Rating Scale (MARS)

[image: Table 1: 10-item medication adherence rating scale (MARS)]

Sowunmi, O. A., &Onifade, P. O. (2019). Psychometric evaluation of medication adherence rating scale (MARS) among Nigerian patients with schizophrenia. Nigerian Journal of Clinical Practice, 22(9), 1281-1285. https://doi.org/10.4103/njcp.njcp_325_18
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Appendix I
Project Timeline Flowchart=> Data collection to be completed by February 2022
=> Data analysis to be completed by April 2022
=> Site presentation provided at the beginning of May 2022



=> Site and IRB Approval by July 2021
=> Preceptor agreement signed and completed by April 2021
=> Project site finalized by April 2021
=> Implementation and intervention period from October to December (3 months)



Spring 2022
Fall 2021
Summer 2021












































Appendix J

Intervention Participant Flow Diagram
=> Data collection to be completed by February 2022

=> Data analysis to be conducted using the SPSS software to determine statistical and clinical significance. 



=> Intervention period October 2021 for 3 months
=>Student investigator to administer medication adherence scale survey (Beginning and End).

=>Every two weeks the nurse will complete Clinical opiate withdrawal Scale with the participant to evaluate for precipitating opioid cravings and withdrawals. 

=>Also meet with clinician every two weeks to evaluate for dosing parameters and education about medication adherence

=>Random urine drug screen and pill counts will be conducted by thenurse

=>Encourage patient to comply with monthly individual counseling and clinic groups. 


=> August 2021 to December 2021

=>Participant recruitmentby student investigator with guidance from nurse, physician and program manager

=> Select 4 or more pregnant women on buprenorphine via convenience sampling that meet inclusion criteria

=> Verbal consent from participants

1. Recruitment
3. Evaluation
2. Intervention

Appendix K
Data Collection Template
	Pre-MARS
	Post-MARS
	Pre-COWS
Week 1

	Post-COWS
Week 2

	Post-COWS
Week 4

	Post-COWS
Week 6

	Post-COWS
Week 8

	Post-COWS
Week 10

	Post-COWS 
Week 12

	5
	8
	19
	13
	7
	3
	0
	0
	0

	6
	8
	14
	9
	4
	1
	0
	0
	0

	8
	9
	11
	8
	3
	1
	0
	0
	0

	7
	7
	8
	6
	2
	0
	0
	0
	0











Appendix L
Statistical Analysis Results Table

	
	Buprenorphine Treatment
	Pre-COWS
Mean Score
	Post 
COWS
Mean Score

	Baseline Patient Group Patients, n=4
	
	 13
	3.125

	Intervention Patient Group n=4
	
	13
	3.125

	Week 1
	Yes
	13
	NA

	Week 2
	Yes
	13
	9

	Week 4
	Yes
	13
	4

	Week 6
	Yes
	13
	1.25

	Week 8
	Yes
	13
	0

	Week 10

	Yes
	13
	0

	Week 12
	Yes
	13
	0



	
	Buprenorphine Treatment
	Pre MARS
Mean Score
	Post 
MARS
Mean Score

	Baseline Patient Group Patients, n=4
	Yes
	 6.5
	8

	Intervention Patient Group n=4
	Yes
	6.5
	8

	MARS overall score
	Yes
	6.5
	8 



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
Appendix N
Statistical Data
[image: ]

	Logic Model

	Student: Roopa Patel Mokha

	Inquiry: In pregnant women addicted to opiates does buprenorphine treatment improve adherence, when compared to the non-buprenorphine treatment group, during a three-month timeframe at an outpatient substance use clinic?

	Inputs
	
	Intervention(s)                     Outputs
	
	Outcomes -- Impact

	
	
	Activities
	Participation
	
	Short
	Medium
	Long

	Evidence, sub-topics
1. Buprenorphine treatment 
2. Adherence to Buprenorphine treatment
3. Strategies to improve medication adherence
4. Barriers to medication adherence
5.Non-adherence treatment factors
6. Self-management skills

Major Facilitators or Contributors
1. Missouri Medicaid, Private Insurance or sliding fee scale covers cost.
2. Staff positivity towards EBP change process.
3.  Additional time from staff is not required.
4. Utilization of EBP intervention guidelines.

Major Barriers or Challenges
1. Inadequate staff knowledge.
2. Negative perception or resistance with change.
3. Patient motivation
	
	EBP intervention 
Buprenorphine education assess for readiness, initiation of dosing parameters, and self-efficacy measures to follow through the treatment to improve medication adherence.  

Major steps of the intervention
1. Site and IRB approval and consent signed
2. Enroll Participants on buprenorphine
3. Provide medication adherence survey at the beginning, and end of the project.
4. Meet with nurses every 2 weeks to complete COWS.
5. Meet with clinician every 2 weeks week to evaluate for dosing parameters and education through open-ended questions. 
5.Analyze and present collected data.

	The participants
Pregnant women addicted to opiates enrolled in buprenorphine treatment 

Site
Outpatient Substance Use Clinic

Time Frame 
Three months of implementation and intervention
Two month of data collection
Two month of data analysis

Consent or assent Needed 
Project participants

Other person(s) collecting data 
Yes, nurses, clinician, facility preceptor, chief medical officer, and participants

Others consenting 
No
	
	Outcome(s) to be measured during project. 
Primary: Medication adherence to buprenorphine treatment and improved knowledge at the end 3-month implementation period.
Secondary: Elimination of opioid cravings and withdrawal through dosage stabilization. 

Measurement tool
1. Clinical Opiate Withdrawal Scale
2.. Medication Adherence Scale Survey
3. Urine drug screen

Statistical analysis 
1. Descriptive statistics to analyze data





	Outcomes to be measured beyond project time. 

1. Adherence to buprenorphine treatment until after postpartum.
2. Refrain from illicit opioid use until after postpartum. 








	Outcomes to be measured in distant future. 

1. Adherence to buprenorphine treatment for at least one year or until successfully completing the program.

2. Refrain from illicit opioid use for at least one year or maintain abstinence after successfully completing the program.





Appendix N - IRB Approval Letter[image: ]
Appendix O – Faculty DNP Project Proposal Letter
[image: ]

Appendix P
Executive Summary
An increase in the significance of illicit opioid addiction during pregnancy continues to be a public health concern due to adverse effects on fetal development and maternal risk behaviors that impact society. The use of opioid assisted treatment has demonstrated the ability to decrease the risk for infection, decrease illicit drug use, and increase adherence to maternal and neonatal care. The current data on illicit opioid use has increased among pregnant women over the past decade. Nearly 7,800 pregnant women in Missouri struggled with drug or alcohol use in 2019, and only 1,452 pregnant women received treatment for drug use in 2018. The intent of implementing an evidence-based practice project is to evaluate pregnant women with opioid addiction to determine if buprenorphine improves treatment adherence and eliminates cravings and withdrawal symptoms by rapid dose stabilization. The intent is also to provide continuous education and guidance compared to non-buprenorphine treatment. Five themes identified in the evidence included buprenorphine treatment, adherence to buprenorphine treatment, strategies to improve medication adherence, barriers to medication adherence, non-adherence treatment factors, and self-management skills. 
The purpose of this pilot, quasi-experimental evidence-based improvement project was to improve medication adherence to buprenorphine treatment by rapid dose stabilization, early education, and enhancing self-management strategies to mediate self-efficacy behaviors. A secondary purpose was to enhance strategies to eliminate cravings, lower withdrawal scale scores, and reduce relapse rates. The pre-and post-time series with the Clinical Opiate Withdrawal Scale (COWS) were compared within the cohort. The pre-and post-survey with the Medication Adherence Rating Scale (MARS) were also compared within the cohort. The two tools were compared to determine patterns of similarities or differences by implementing early interventions to treat withdrawals and enhance medication adherence. The clinic data were used for comparison to improve the follow-up process.  
The sample consisted of four participants at an outpatient substance use clinic in Kansas City, MO. The project evaluated change in medication adherence through a pre and post questionnaire and opioid withdrawal symptoms. The participants met with the nurse every two weeks to complete a withdrawal scale and with the nurse clinician to evaluate for dosing parameters and receive education to promote medication adherence. The medication adherence improved in three of the four participants. The opioid withdrawal symptoms decreased through the weeks with no patients showing withdrawal symptoms on the last COWS. The published evidence supports the intervention to measure the withdrawal scores evaluated by the COWS rating scale before buprenorphine dosage initiation or during dosage increases to compare the effectiveness and adherence of treatment outcomes with pregnant women. 
This project is sustainable as the likelihood of the intervention process creating a positive impact is high. A cost-effective process will be in place to maintain sustainability, including tools available for use and no required time to train staff as they were involved in the evidence-based intervention. The project aligns with the evidence on early dosing intervention to stabilize withdrawal symptoms and the involvement of pregnant women in decision making to improve self-management skills. Adherence to buprenorphine treatment during pregnancy is influenced by clinical response to the dosing strategy and severity of withdrawal symptoms. The recommendation to move toward the change in the best practice is to be aggressive during the first trimester with the dosing strategy during the induction period to control withdrawal symptoms early in the pregnancy, enhance adherence, and minimize the risk for a higher failure rate. Overall, delivering knowledge through educational sessions has encouraged active participation, decreased limitations, promoted positive reinforcement, and improved interactions, promoting medication adherence.


Statistical Data 
PARTICIPANT A	Week 1	Week 2	Week 4	Week 6	Week 8	Week 10	Week 12	Pre-MARS	Post-MARS	Pre-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS 	5	8	19	13	7	3	0	0	0	PARTICIPANT B	Week 1	Week 2	Week 4	Week 6	Week 8	Week 10	Week 12	Pre-MARS	Post-MARS	Pre-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS 	6	8	14	9	4	1	0	0	0	PARTICIPANT C	Week 1	Week 2	Week 4	Week 6	Week 8	Week 10	Week 12	Pre-MARS	Post-MARS	Pre-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS 	8	9	11	8	3	1	0	0	0	PARTICIPANT D	Week 1	Week 2	Week 4	Week 6	Week 8	Week 10	Week 12	Pre-MARS	Post-MARS	Pre-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS	Post-COWS 	7	7	8	6	2	0	0	0	0	
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Questionnaire Question Answer

1. Do you ever forget to take your Yes/No
‘medication?

2. Are you careless at times about taking Yes/No
your medication?

3. When you feel better, do you sometimes Yes/No
stop taking your medication?

4. Sometimes if you feel worse when you Yes/No
take the medication, do you stop taking it?

5. Itake my medication only when I am sick Yes/No

6. Itis unnatural for my mind and body to be Yes/No
controlled by medication

7. My thoughts are clearer on medication Yes/No

$. By staying on medication, I can prevent Yes/No
getting sick.

9. I feel weird, like a “zombie” on Yes/No
‘medication

10. Medication makes me feel tired and Yes/No

sluggish
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APPENDIX 1
Clinical Opiate Withdrawal Scale

For each item, cirle the number that best describes the patient’s signs or sympiom. Rate on just the
apparent relationship (o opite withdrawal. For example, if heartrate is ncreased because the ptient
was joging just prio (0 assessment,the increase pulse rate would not 4dd 1o the score.

Patients Name:

Reason for this assessment

Datesnd Tane__/

Resting Pulse Rate beaimnatc
Measured afer paion i siting o ing for one minute

0 pulse rate 80 orbekow.

1 pule rate 81-100

2puiserae 101-120

4 pule rate greaer than 120

GIUpset ove last 172 hour
010 Gl sympioms.

I stomacheramps

2 nauses or oo ston

3 vomiting o diamhea

S muliple episods of diarhea cr vomitng

‘Sweating: over past 12 howr not accounied 47 by
Toom temperatire or paten ity

v report of chills o fushing

I subjectve report o chills or shing

2 hashed or hservatic masiness onfce

3 beadsofsweat on brow orface

4 sweat seaming o fce

Tremor obsenaiion of ustretched hands
0m tremor

isemorcan b flt,but e oserved

2 slight wemar obsenatic

4 gros remoror muscle witching

Restlessness Obsersation during aseerament
Oatletastsit

1 repors iffiuly siting s, but s able (o doso

3 frequent shiftingor extranecus movemenis of egsfarms.
S unsbie st sl for more thm a e scond

Nawing Obiersation during asesament
010 yawning

1 yawning once or twie during asessment

2 yawring thre cr more tmes during sssssment
4 yawning several imes/minute

Pupil size
O pupispinned or pormalsize frroam light

1 pupils possbly argerthan normalfrroam light
2 pupis moderatly disted

S pupis o dilated that anlythe rm o the s s visible

Ansicty or Irritability

0 nene

1 patent rporsncreasing ritbily or ansousoess

2 patient abviously riable cr anxious

4 patent s rritabe oranxious that paricipation in
hesssessment & diffcut

Bone or Joint aches  patient was having pain
“previaly,only the additional componend atributed
1o apiteswithdrawal i scored.

v presen

1mad &ffuse dscomfert

2 st reports severe diffuse achingof pinsimusces

‘4 patent s rubbing joins or muscies and is unabie (0 i
sl because of discomt

Gooseflesh skin
0 skin s smooth

3 ioerrction of sk can be fe or hairs standin up
5 prominen plerrecion

Runny nose or tearing Not accaunied for by cald
Symptams o alleries

v present

1masal s finess r rusully maisteyes

2 ose ruming o caring

4 nose constanly running o teassireaming down checks

Totl Score
“The ol scer i the sam of all 1 ems

Initals of person
completing asessment

ETED
s verson may be coped nd wed ey

W 1328 = maderse 2536 = moderssly severe more 36 = severe withraval

e 35 2L A e 2000

Source: Wesson, D. R, & Ling, W. (2003). The Clinical Opiate Withdrawal Scale (COWS).  Psychoactive
Drugs, 35(2), 253-9.
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5319 Rockhill Road

PP . K: City, MO 64110
T ]@(C: Institutional Review Board e 6295927
University of Missouri-Kansas City umkcirb@umkc.edu

Dear Lyla Jo Lindholm,

A member of the UMKC Research Compliance Office screened your QI project #2064602-QI entitled
"Improving Medication Adherence With Buprenorphine Treatment in Pregnant Women With Opioid
Use Disorder" and made the following determination:

QI Determination: The project has been determined to be a quality improvement activity not
requiring IRB review.

If you have any questions regarding this determination, please feel free to contact our office at
816-235-5927, umkcirb@umkc.edu, or by replying to this notification.

Note Regarding Publications: It is appropriate to disseminate and replicate QI/program evaluation
successes, including sharing the information external to an organization. This may include
presentations and publications. The mere intent to publish the findings does not require IRB review
as long as the publication does not refer to the activity as research.

Thank you,
UMKC Institutional Review Board




image5.tiff
Um( School of Nursing
| and Health Studies

UMKC DNP Student: Roopa Mokha

June 28, 2021

Congratulations. The UMKC Doctor of Nursing Practice (DNP) faculty has approved
your DNP project proposal, Improve adherence to buprenorphine treatment for
pregnant women with opioid use disorder.

‘You may proceed with IRB application

Sincerely,

Qe Doue

Cheri Barber, DNP, RN, PPCNP-BC, FAANP

Clinical Assistant Professor

DNP Program Director

UMKC School of Nursing and Health Studies barberch@umkc.edu

e

Lyla Lindholm, DNP, RN, ACNS-BC

Clinical Assistant Professor, DNP Faculty

MSN-DNP Program Coordinator

UMKC School of Nursing and Health Studies lindholml@umkc.edu

Debbie C. Pankau DNP, APRN, FNP-BC
Clinical Assistant Professor

DNP Faculty

UMKC School of Nursing pankaud@umkc.edu

DNP Faculty Mentor Lyla Lindholm, DNP, RN, ACNS-BC
UMKC School of Nursing and Health Studies




