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Method and Discussion
Setting
This project will be conducted in Maranhão, a rural northeastern state in Brazil marked by high poverty, limited health infrastructure, and significant unmet behavioral health needs (Barreto et al., 2014). The intervention will occur at five Family Health Strategy (Estratégia Saúde da Família [ESF]) clinics, which operate under Brazil’s Unified Health System (Sistema Único de Saúde [SUS]) and are managed locally through a decentralized model (Paim et al., 2011).
Each ESF clinic typically serves 3,000 to 4,500 residents and is staffed by a general practitioner, nurse, nurse technicians, and community health agents (Agentes Comunitários de Saúde [ACS]) who provide home visits and community-based education (Amaral et al., 2021). While occasional support from social workers or psychologists may occur, most clinics lack dedicated behavioral health staff, resulting in delayed detection and treatment of mental health concerns (Lima et al., 2020). This program addresses those gaps by embedding behavioral health screening into triage, training non-specialist providers to deliver brief interventions, and rotating a mobile team with a psychologist and social worker across participating sites.
Population
The target population includes adult patients aged 18 to 65 receiving care at the five selected ESF clinics. These individuals are at elevated risk for common mental disorders, particularly depression and anxiety, which are leading contributors to disability-adjusted life years (DALYs) in the region (Pan American Health Organization [PAHO], 2020). Participants will be screened using the Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder-7 (GAD-7). Both tools are validated and used in primary care to assess symptom severity and functional impairment. Patients who screen in the mild to moderate or higher range will be eligible for participation.
Demographically, the population reflects rural Maranhão’s broader characteristics: high poverty, low educational attainment, and a predominance of Afro-Brazilian and mixed-race residents (Tavares & Oliveira, 2021). Women are expected to be overrepresented due to higher rates of internalizing disorders and more frequent use of primary care services (Souza et al., 2022). Many participants face structural challenges such as food insecurity, informal employment, low health literacy, and poor transportation infrastructure, which have historically impeded access to specialty care.
Inclusion criteria include adults aged 18 to 65, registration at one of the participating clinics, positive screening on the PHQ-9 or GAD-7, capacity to provide informed consent, and no formal psychiatric treatment in the past six months. Exclusion criteria include severe psychiatric illness (e.g., psychotic disorders or bipolar I disorder), active substance withdrawal, significant cognitive impairments, or high-risk pregnancy requiring alternate medical pathways. This study is framed as a Lean-guided quality improvement (QI) initiative that focuses on improving access, utilization, and early identification of mental health needs in underserved populations.
Procedures
This quality improvement (QI) initiative will be conducted over nine months across five Family Health Strategy (Estratégia Saúde da Família [ESF]) clinics in rural Maranhão, Brazil. Project phases include preparation (months 1–2), active implementation (months 3–8), and evaluation/dissemination (month 9).
Participant recruitment will begin during the preparation phase. Clinic personnel such as general practitioners, nurses, and community health agents will be invited to participate in training and implementation following written informed consent. Patients aged 18 to 65 will be screened using the PHQ-9 and GAD-7 during routine triage. Those scoring in the mild to moderate or higher range on either tool will be invited to participate, with informed consent facilitated by community health agents using low-literacy materials.
Confidentiality will be ensured through unique coded identifiers, with no personal identifiers stored in the research database. Paper forms will be stored in locked cabinets, digitized within 48 hours, and then shredded. Electronic files will be stored on encrypted, password-protected servers with access restricted to the research team. A master linking file will be securely stored and destroyed after project completion.
The intervention includes three components: (1) provider training in brief evidence-based interventions (e.g., psychoeducation, behavioral activation), (2) routine mental health screening during triage, and (3) mobile behavioral health teams—comprising a psychologist and social worker—rotating weekly across clinics. Community health agents will also deliver culturally adapted workshops to reduce stigma.
Implementation will follow Lean QI methods, including workflow standardization, process mapping, and Plan-Do-Study-Act (PDSA) cycles. Training will occur in month 2 and include interactive instruction and job aids. Mobile teams will support fidelity and clinic capacity-building from months 3 to 8.
Evaluation will include screening rates, referral completion, service engagement, and symptom reduction (PHQ-9, GAD-7, Mental Health Stigma Scale). Outcomes will be assessed at baseline, three months, and six months using descriptive and inferential statistics. Monthly run charts and dashboards will guide continuous adaptation and feedback. 
Measures
This initiative will evaluate both clinical outcomes and system performance using standardized, validated tools and implementation metrics appropriate for rural Brazil. The primary clinical assessments include the Patient Health Questionnaire-9 (PHQ-9) for depression, the Generalized Anxiety Disorder-7 (GAD-7) for anxiety, and the Mental Health Stigma Scale (MHSS). Implementation outcomes will be monitored through metrics such as screening completion rates, referral follow-through, and behavioral health service utilization.
The PHQ-9 is a nine-item screening tool that assesses depressive symptoms over the prior two weeks. It is administered via paper by trained clinic staff during intake and takes approximately five minutes. Each item is scored 0–3, yielding a total score of 0–27, with cutoffs at 5 (mild), 10 (moderate), 15 (moderately severe), and 20 (severe). In Brazil, the PHQ-9 has demonstrated strong internal consistency (α = .87) and good sensitivity (77.5%) and specificity (86.7%) for major depression at the ≥10 cutoff (Santos et al., 2013; Kroenke et al., 2001).
The GAD-7, used to assess anxiety, includes seven items scored on the same 0–3 scale, with total scores ranging from 0 to 21. It requires about five minutes to complete and is also administered on paper. Brazilian validation research found excellent internal consistency (α = .91) and robust construct validity (Moreno et al., 2016).
The MHSS will measure mental health stigma at baseline and six-month follow-up. This tool contains 15–20 Likert-scale items and takes 5–7 minutes to complete. In a rural Brazilian sample, it demonstrated good psychometric performance (α > .80) and cultural relevance when administered by community health agents (Pereira et al., 2021).
Implementation metrics will be tracked using paper-based clinic logs digitized into a secure database. These include: (1) number of screenings completed, (2) percentage of positive screens, (3) referral completion rates, and (4) number of behavioral health encounters. These indicators support Lean quality improvement (QI) monitoring and will be summarized in monthly reports to guide iterative adaptations.
Data Collection
Data will be collected by trained clinic staff and members of the mobile behavioral health team during scheduled patient appointments. Standardized screening instruments will be administered either in paper format or on tablets, depending on the clinic’s available resources. All responses will be entered into a secure electronic registry overseen by the research coordinator. To protect participant confidentiality, all data will be de-identified at the point of entry using unique alphanumeric patient codes. Paper forms will be securely stored in locked filing cabinets at each clinic site and shredded following electronic data entry and verification to minimize the risk of unauthorized access.
Once de-identified, data will be exported into a password-protected database for analysis. Access to this database will be limited to the core research team and designated clinic administrators. In compliance with ethical research standards, all data will be permanently destroyed 12 months following the conclusion of the project. Final study findings will be disseminated through community forums held in participating municipalities to ensure transparency, promote community engagement, and support the future scalability of the intervention. 
Research Design
This project will employ a quasi-experimental, pre-post design to evaluate the effects of an integrated behavioral health intervention in rural Brazilian primary care settings. Given ethical and logistical limitations, randomization is not feasible; however, this design allows for meaningful comparisons of baseline and follow-up outcomes at three and six months, capturing both clinical and system-level impacts (Craig et al., 2008). 
At intake, eligible participants who consent will receive a unique study ID to maintain confidentiality. Screening tools—including the PHQ-9, GAD-7, and Mental Health Stigma Scale—will be administered by trained staff in paper format. Forms will be reviewed, stored securely, digitized within 48 hours, and entered onto an encrypted database. All paper documents will be shredded after verification. Confidentiality will be ensured through de-identification procedures consistent with international data protection standards. Identifiers will not be stored in the research database. A single encrypted linking file, held only by the local coordinator, will be destroyed at project completion. 
Data will be stored in Microsoft Excel or REDCap, depending on local capacity. Collected variables will include demographics, clinical scores, and service utilization data. Quality checks will occur bi-weekly, with monthly reporting to monitor progress. Upon project completion, identifiable data will be deleted. De-identified datasets may be retained for up to 12 months for secondary analysis before final disposal, in accordance with Brazilian and international research ethics standards.
Data Analysis
The data analysis plan is designed to evaluate both clinical outcomes and implementation metrics aligned with two central hypotheses: (1) provider training will increase identification and referral rates for depression and anxiety, and (2) the integration of mobile behavioral health services will reduce stigma and improve service utilization. A pre-post quantitative framework will be used, supplemented with descriptive and implementation data.
To assess Hypothesis 1, clinic records will provide pre- and post-intervention data on screening, positive cases, and referrals. Paired samples t-tests will compare referral rates before and after the intervention; if normality is violated, Wilcoxon signed-rank tests will be used. For Hypothesis 2, paired t-tests will examine changes in stigma using the Mental Health Stigma Scale. Service utilization changes (e.g., appointment adherence, behavioral health visits) will be analyzed using chi-square tests and logistic regression. Effect sizes will be reported to gauge practical significance.
Changes in clinical symptom scores (PHQ-9 and GAD-7) will be analyzed via repeated-measures ANOVA at baseline, three months, and six months. Post hoc tests will identify within-subject effects. Missing data will be evaluated using Little’s MCAR test; appropriate imputation methods will be applied.
Monthly run charts will monitor implementation trends in screenings, referrals, and service use, providing ongoing feedback. Data will be visualized using bar and line graphs to support interpretation and stakeholder engagement. All statistical analyses will be conducted in SPSS or R, using α = .05. Emphasis will be placed on both statistical and clinical significance, recognizing the nuanced cultural and infrastructural context of rural Brazil.
Discussion
This integrated behavioral health program addresses gaps in rural Brazil by embedding mental health screening, brief interventions, and mobile consultation into existing primary care services. Core components include (1) training non-specialist providers in routine screening and evidence-based interventions, (2) deploying mobile behavioral health teams staffed by a psychologist and social worker, and (3) implementing culturally tailored stigma reduction initiatives in collaboration with community health agents. These elements work in tandem to expand access, early identification, and treatment engagement in underserved regions. Key barriers include cultural stigma, a shortage of mental health professionals, fragmented referral systems, and logistical challenges such as poor transportation, low literacy, and competing socioeconomic demands (Pereira et al., 2021; Rocha et al., 2023). 
To address these, the program incorporates brief, on-site provider training, low-tech screening tools, and educational campaigns framed around functional improvement and family well-being. Scenario testing indicates increased identification and referral of individuals with depression and anxiety, especially where no prior mental health services existed. Modest stigma reduction is expected through community engagement, with higher service utilization projected among women and those already linked to Family Health Strategy (ESF) teams. 
There is high confidence in the success of provider training and screening implementation due to its alignment with current workflows and supporting evidence from prior task-shifting efforts (Lopes et al., 2020). However, sustainability of the mobile behavioral health teams remains a concern due to their dependence on a small number of rotating specialists. To enhance sustainability, responsibilities will gradually transition to local providers using standardized toolkits and supervision protocols. Engagement with municipal health councils will support advocacy for policy integration and funding. Outcome data and community feedback will be used to generate policy briefs and support long-term scale-up. 
Ultimately, this program’s success lies in building local capacity, reducing stigma, and reinforcing Brazil’s rural primary care system to sustainably address behavioral health needs.
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