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            Abstract
          

          
            Newborns discharged from Neonatal Units are a population vulnerable to neurodevelopmental disorders and other morbidities. This report describes the experience of the Extension Project Outpatient Follow-up of the High-Risk Newborn (SARAR), developed at a university hospital in the Metropolitan Region of RJ. The project promotes interprofessional and interdisciplinary follow-up, integrating care, teaching and research, and uses standardized instruments for developmental assessment, family-centered care and health education actions. The experience demonstrates the relevance of follow-up outpatient clinics in the early detection of health problems, timely intervention and qualification of academic training and maternal-child care.
          

          
            Keywords:         high-risk newborn; outpatient follow-up; neurodevelopment.
          

          
            Resumo
          

          
            Os recém-nascidos egressos de Unidades de Terapia Neonatal são uma população vulnerável a alterações do neurodesenvolvimento e outras morbidades. Este relato descreve a experiência do Projeto de Extensão Seguimento Ambulatorial do Recém-Nascido de Alto Risco (SARAR), desenvolvido em um hospital universitário da Região Metropolitana do RJ. O projeto promove acompanhamento interprofissional e interdisciplinar, integrando assistência, ensino e pesquisa, e usa instrumentos padronizados de avaliação do desenvolvimento, cuidados centrados na família e ações de educação em saúde. A experiência demonstra a relevância dos ambulatórios de seguimento na detecção precoce de agravos, intervenção oportuna e qualificação da formação acadêmica e assistência materno-infantil.
          

          
            Palavras-chave:         recém-nascido de alto risco; seguimento ambulatorial; neurodesenvolvimento.
          

          
            Resumen
          

          
            Los recién nacidos egresados de Unidades de Terapia Neonatal son una población vulnerable a alteraciones del neurodesarrollo y otras morbilidades. Este relato describe la experiencia del Proyecto de Extensión Seguimiento Ambulatorial del Recém-Nascido de Alto Risco (SARAR), desarrollado en un hospital universitario de la Región Metropolitana de RJ. El proyecto promueve acompañamiento interprofesional e interdisciplinario, integrando asistencia, enseñanza e investigación, y utiliza instrumentos estandarizados de evaluación del desarrollo, cuidados centrados en la familia y acciones de educación en salud. La experiencia demuestra la relevancia de los ambulatorios de seguimiento en la detección precoz de afecciones, intervención oportuna y calificación de la formación académica y la asistencia materno-infantil.
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      1  Introduction
    

    
      Prematurity remains an important public health problem and ranks among the main causes of neonatal morbidity and mortality worldwide. In Brazil, the prevalence of premature births reached 11.9% in 2025, a percentage similar to that observed in the state of Rio de Janeiro (Brasil, 2025), reflecting the magnitude of the care, social and economic impact related to specialized neonatal care.
    

    
      Technological advances in the neonatal field have enabled the survival of increasingly immature newborns (NB) with complex clinical conditions, especially those from Neonatal Intensive Care Units (NICU) (Howson et al., 2013). However, the reduction in neonatal mortality has not been accompanied by a proportional decline in associated neurological morbidities (Ferreira et al., 2020). Premature neonates, very low birth weight (< 1,500 g) and those affected by severe perinatal conditions, such as hypoxic-ischemic encephalopathy, sepsis and peri-intraventricular hemorrhage, constitute a population at high biological risk for the development of motor, cognitive, sensory and behavioral dysfunctions (Brasil, 2014; Darrah; Piper; Watt, 2008; Novak et al., 2017). Many of these disorders present subclinical phenotypes in the first months, manifesting themselves late during child development (Ferreira et al., 2020; Novak et al., 2017).
    

    
      Similarly, and with possible concerning future negative impacts, neonates with perinatal asphyxia, i.e., those who suffered hypoxic-ischemic injury with systemic repercussions and especially to the developing brain, are at greater risk of developing delays and/or changes in their neurodevelopment and presenting clinical morbidities (Dias; Rodrigues; Duarte, 2024; Oliveira et al, 2024).
    

    
      Given the complexity of this high-risk population, the structuring of longitudinal outpatient follow-up emerges as an imperative guideline in the continuity of perinatal care, enabling systematic monitoring of somatic growth and neurodevelopment, as well as screening and timely therapeutic intervention (Brasil, 2014). Beyond the management of acute clinical instabilities, prematurity and high-risk neonatal syndromes entail persistent deleterious impacts, increasing the prevalence of learning and language disorders, Attention Deficit Hyperactivity Disorder (ADHD), signs of Autism Spectrum Disorder and other mental health disorders and global functioning of the individual. Such outcomes require a multiprofessional, structured, prolonged clinical-therapeutic approach focused on the patient-family dyad (Ferreira et al., 2020).
    

    
      The implementation and longitudinal retention of this assistance become, however, substantially challenging in metropolises characterized by deep socio-spatial inequalities and structural obstacles. In the context of Rio de Janeiro and its Metropolitan Region, intense socioeconomic vulnerabilities, urban mobility barriers and the systemic fragmentation of the health services network impose multiple obstacles to comprehensive maternal-child care (Bortz et al., 2015; Hone et al., 2023). Such deleterious factors may compromise the continuity of follow-up after discharge from the Neonatal Intensive Care Unit (NICU), exacerbating the risk of outpatient dropout and late diagnosis of developmental deviations (Vohr et al., 2009).
    

    
      Given the demands of this complex care network, university hospitals assume a strategic position by organically integrating high-complexity care, teaching and translational research (Feuerwerker; Cecílio, 2007). The design and execution of interdisciplinary outpatient follow-up models in these settings allow not only the technical qualification of care offered to the high-risk pediatric population, but also the consolidation of academic training and the generation of scientific evidence aligned with the operational needs of the Unified Health System (SUS) (Peduzzi et al., 2013).
    

    
      The Extension Project Outpatient Follow-up of the High-Risk Newborn (SARAR), operationalized since 2014 at a reference university hospital located in the North Zone of Rio de Janeiro, fits into this panorama as a vital strategy for longitudinal care aimed at neonates discharged from the NICU in an extensionist action model, that is, interprofessional, interdisciplinary and dialogically interactive. Structured on the inseparability of care, teaching, research and extension, the initiative proposes the holistic follow-up of the child and their family nucleus. The primary scope of the project falls on the early detection and intervention of neurodevelopmental and clinical morbidities, unique to this population, thus contributing to the promotion of Health and Well-being, the 3rd Sustainable Development Goal defined by the UN 2030 Agenda, and given the greater socioeconomic and health vulnerability, favoring Goal 10 of the 2030 Agenda, Reduction of Inequalities (Nações Unidas Brasil, 2015).
    

    
      2  Objective
    

    
      To report the experience of implementation and consolidation of a university extension project aimed at interdisciplinary outpatient follow-up of high-risk newborns, highlighting organization, functioning, care strategies, impacts on academic training and on health care and social development, and challenges related to the continuity of follow-up in the context of the Unified Health System.
    

    
      3  Development of the Experience
    

    
      The Extension Project Outpatient Follow-up of the High-Risk Newborn (SARAR) constitutes a longitudinal follow-up initiative for newborns (NB) discharged from the Neonatal Intensive Care Unit (NICU) up to 12 years of age, developed at a reference university hospital located in the North Zone of the city of Rio de Janeiro. The institution acts as a tertiary center for maternal-child care for pregnant women and high-complexity NB from different municipalities of the Metropolitan Region, including cases related to extreme prematurity, hypoxic-ischemic syndromes, congenital malformations and severe neonatal complications.
    

    
      Implemented in 2014 and maintained continuously to the present moment, the project has consolidated itself as an institutional strategy for longitudinal follow-up of high-risk NB in the context of the Unified Health System (SUS). Its implementation occurred in response to the need to expand and reorganize the care offered after hospital discharge, based on the best scientific evidence, improving the previously existing outpatient follow-up which had lower longitudinality, focusing predominantly on the first year of life. The consolidation of SARAR enabled the progressive expansion of clinical follow-up and neuropsychomotor development monitoring, allowing prolonged follow-up according to the individual needs of each child.
    

    
      The organization of SARAR is based on the principles of interdisciplinarity, interprofessionality, dialogic interaction and family and child-centered care (Rodrigues; Dias, 2022). Professionals and students from the areas of pediatrics, nursing, physiotherapy, speech-language pathology, nutrition and psychology participate in the project, with one possible undergraduate scholarship holder annually, acting in an integrated manner during consultations and clinical discussions. This structure favors an expanded care approach, simultaneously considering clinical, nutritional, motor, behavioral, psychic and social aspects related to child development (Méio; Rodrigues, 2023).
    

    
      Its organizational structure involving professionals and students from various health areas favors the construction of comprehensive care that considers not only the child's clinical aspects, but also their family and social context, since social and affective interactions in early life are fundamental for the child's full development, especially those established with their primary caregivers.
    

    
      Over a little more than a decade of operation, the project has undergone a continuous process of care and academic expansion, incorporating new theoretical frameworks, standardized developmental assessment instruments and technologies applied to neonatal and pediatric care, in addition to the creation of an Instagram social media profile for the project, mainly fed by the undergraduate scholarship holder and the project coordinator, who is also responsible for the annual submission of the report to the university's responsible department for recertification approval.
    

    
      This entire movement was accompanied by the progressive technical qualification of its members, including participation in 
      stricto sensu
       graduate programs, professional training and the development of research projects with internal and external partnerships to the university, linked to the neonatal segment.
    

    
      As the scope of SARAR goes beyond the care provided, it constitutes a permanent space for academic training and scientific production. The project maintains interaction with academic leagues through scientific meetings, conversation circles, and study and discussion groups; as well as fostering and enabling various research studies, including with areas other than health, within the university itself, and also with other national institutions (and, recently, international), all initiated after approval by the hospital's Research Ethics Committee (CEP). Currently, three studies are underway: "Reduction of neonatal morbidity and mortality due to perinatal asphyxia with therapeutic hypothermia induced by a servocontrolled cooling system" (CAAE 65560417.0.0000.525); "Evaluation of the functional and anatomical ocular characteristics of children who suffered perinatal hypoxic-ischemic events" (CAAE 78278024.4.0000.5259), in partnership with the hospital's ophthalmology service; and "Analysis of craniofacial deformations through a low-cost photogrammetric method, using cell phone images" (CAAE 79708624.3.0000.5259), in partnership with the university's School of Engineering.
    

    
      The construction of this care model proves particularly relevant in the context of the Metropolitan Region of Rio de Janeiro, marked by intense territorial inequalities, socioeconomic vulnerabilities and difficulties in accessing specialized health services (Bortz et al., 2015; Hone et al., 2023). In this scenario, factors such as limited urban mobility, food insecurity, low family income and fragmentation of the care network can compromise the continuity of outpatient follow-up and delay the early identification of developmental alterations (Rodrigues; Dias, 2022). Thus, the project began to incorporate strategies aimed at strengthening the bond with families and reducing follow-up losses.
    

    
      The care flow begins during the neonatal hospitalization, when eligible NB are identified by the multiprofessional team based on previously established clinical criteria (figure 1). The early approach to families during the NICU stay represents a strategic stage of the care process, allowing initial guidance on the importance of longitudinal follow-up and favoring the construction of a bond between the team and caregivers before hospital discharge. Currently, 164 children are regularly attending their outpatient follow-up.
    

    
      After hospital discharge, the first outpatient consultation occurs, preferably, between seven and 14 days. This moment is considered critical for initial clinical evaluation, family guidance and adaptation to home care. From this stage onwards, a longitudinal follow-up schedule is established, whose frequency varies according to corrected age, clinical conditions and specific needs of each child.
    

    
      
    

    
      
        [image: ]
      
    

    
      Figure 1: Criteria for inclusion of newborns in the SARAR outpatient clinic. NB: newborn.
    

    
      Source: Elaborated by the authors.
    

    
      
    

    
      During the appointments, weight and height growth, neuropsychomotor development, feeding, language, posture and gait, family interaction, behavioral aspects and possible neurological or other organ/system alterations, such as orthopedic ones, are assessed.
    

    
      Professionals from various undergraduate areas attend to the children and their families simultaneously, in interdisciplinary consultations, in which they apply their knowledge and expertise in a dialogical, collaborative and respectful manner among themselves and appropriate to the culture and understanding of the families. This fosters the production of scientifically based knowledge, returning to the academic community the results of their practices, and being able to offer this assisted population the most reliable conducts, with individuality, comprehensiveness and ecology. The outpatient appointments last about 1 hour, with the participation of faculty and university technical staff from pediatrics, nursing, physiotherapy, speech-language pathology, nutrition and psychology, residents from these various health areas, scholarship undergraduate students and volunteer health students, in three shifts per week.
    

    
      The appointments are recorded in the hospital's multiprofessional electronic medical record, usually typed by medical professionals; and a multiprofessional form is filled out with clinical and neurodevelopmental data, at key child ages (at the first consultation and at 3, 6, 9, 12, 24 and 36 months and, thereafter, annually), entered into an EPI-INFO 7.0 database (CDC, 2015) by the project's scholarship undergraduate student, with a REDCap database (Harris et al., 2009) currently being developed.
    

    
      Shared decision-making among professionals favors greater integration of care and reduces the care fragmentation often observed in specialized services. The frequency of follow-up follows the recommendation of the Brazilian Society of Pediatrics (SBP, 2024) (Figure 2).
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      Figure 2: Frequency of outpatient appointments by age group for the follow-up of risk children at SARAR.
    

    
      Source: SBP; 2024.
    

    
      
    

    
      The neuropsychomotor development assessment uses validated and internationally recognized instruments, according to the table below, applied according to age group and specific clinical objectives.
    

    
      
    

    
      Table 1: Screening and diagnostic neurodevelopmental assessment instruments used at SARAR.
    

    
      
        	
          
            Instrument
          

        
        	
          
            Age range
          

        
        	
          
            Purpose
          

        
      

      
        	
          
            Amiel-Tison Examination (clinical neurological examination)
          

        
        	
          
            32 weeks post-conceptual to 6 years
          

        
        	
          
            Assesses head circumference, posture, tone (passive/active), reflexes, postural reactions, motor and sensory functions. Clinical tool for early detection of neurological alterations.
          

        
      

      
        	
          
            IRDI Protocol - Indicators of Risk for Child Development (screening)
          

        
        	
          
            0 to 18 months
          

        
        	
          
            Assesses mother-infant interaction and the child's psychic constitution in the first 18 months of life. Based on 31 clinical indicators divided into four age groups (0–4, 4–8, 8–12 and 12–18 months), observed and/or deduced in the child's development.
          

        
      

      
        	
          
            Denver II Screening Test
          

          
            
          

        
        	
          
            0 to 6 years
          

        
        	
          
            Scale with 125 milestones distributed across four areas: gross motor, fine motor-adaptive, language and personal/social. Delay identified when ≥ 2 items are not achieved.
          

        
      

      
        	
          
            General Movements Assessment (Prechtl GMA – Qualitative Assessment of General Movements)
          

        
        	
          
            Up to 20 weeks post-term
          

        
        	
          
            Assesses the quality of spontaneous movements. High sensitivity for risk of cerebral palsy. Applied through video observation.
          

        
      

      
        	
          
            Alberta Infant Motor Scale (AIMS)
          

        
        	
          
            40 weeks post-conception to 18 months
          

        
        	
          
            Observes movement choices in 4 postures: prone, supine, sitting and standing. Observation measure with minimal handling by the therapist, allowing free movement without assistance or interference from the evaluator.
          

        
      

      
        	
          
            HINE – Hammersmith Infant Neurological Examination
          

        
        	
          
            3 to 24 months
          

        
        	
          
            Assesses global neurological function by scoring from 0 to 78, based on tone, reflexes, posture and motor response. Especially useful in the early prediction of cerebral palsy (CP), being more accurate when associated with magnetic resonance imaging.
          

        
      

      
        	
          
            Bayley III – Diagnostic scale (there are four versions, from 1969 to 2019)
          

        
        	
          
            1 to 42 months
          

        
        	
          
            Gold standard in the literature for diagnosing the affected neurodevelopmental domain. Composed of 5 subscales: cognitive, motor, language, social-emotional and adaptive.
          

        
      

      
        	
          
            GMFCS – Gross Motor Function Classification System
          

        
        	
          
            Up to 18 years
          

        
        	
          
            Gross motor function classification system in five levels for children with cerebral palsy:
          

          
            • Level I: Independent walking, without limitations. 
          

          
            • Level II: Walking with limitations (long distances/uneven terrain). 
          

          
            • Level III: Walking with aid (e.g., walker); wheelchair for long distances. 
          

          
            • Level IV: Limited mobility; predominant use of wheelchair. 
          

          
            • Level V: Extremely restricted mobility; total dependence for locomotion.
          

        
      

      
        	
          
            M-CHAT-R – Modified Checklist for Autism in Toddlers, Revised
          

        
        	
          
            16 to 30 months (emphasis: 18 and 24 months)
          

        
        	
          
            Questionnaire applied to parents for screening risk for autism spectrum disorder (ASD). Should be followed by a clinical interview if positive.
          

        
      

      
        	
          
            ADL 2
          

        
        	
          
            1 year to 6 years and 11 months
          

        
        	
          
            Composed of two scales: Receptive Language and Expressive Language, allowing separate analysis of each domain and facilitating the identification and degree of language delay.
          

        
      

    

    
      Source: Viera; Rodrigues, 2025.
    

    
      
    

    
      This battery of instruments follows the child's initial psychic constitution and qualifies the developmental assessment, allowing early identification of deviations and timely intervention. The instruments are applied either by the entire team (such as the Denver II test) or by the specialist in the area (for example, the ADL, applied by the team's speech-language pathologist).
    

    
      Guidance directed to families always permeates this entire process, in the context of parenting, and addresses early stimulation, feeding, immunization, child development and strengthening of the parental bond. Health education constitutes, therefore, a cross-cutting axis of the project, occurring both during appointments and in collective activities held in the waiting room, led by the undergraduate students duly supervised and accompanied by the professionals.
    

    
      The follow-up of children is performed considering corrected age for premature infants up to two years, regarding growth, nutrition and development. Corrected age for prematurity is the age the child would have if they had been born on their estimated date of delivery (EDD).
    

    
      Regarding growth, for patients who are up to 50 weeks of post-menstrual age (gestational age at birth + chronological age), data are assessed according to the Fenton curves for weight, height and head circumference for age (Fenton; Elmrayed; Alshaikh, 2025). From 50 weeks onwards, the classification of nutritional status follows the cut-off points recommended by the WHO (WHO, 2006), with the aid of the WHO Anthro program (WHO, 2010) for calculating anthropometric indicators for children under 5 years, and WHO Anthro Plus for those over 5 years (WHO, 2009). The assessment of the patient's food intake, acceptance and tolerance is performed at each consultation through a dietary history and application of a 24-hour dietary recall.
    

    
      Immunization is performed according to chronological age, with emphasis on passive immunization, with the recent incorporation by the SUS of the monoclonal antibody nirsevimab, for the prevention of respiratory infection by the respiratory syncytial virus, the main cause of hospital readmission in premature infants; and also with emphasis on the use of acellular vaccines, with lower rates of adverse side effects (Rodrigues; Viera, 2025).
    

    
      Another relevant aspect of the experience refers to the incorporation of technologies applied to the assessment and monitoring of child development. Notably, the use of photogrammetry for the analysis of positional cranial asymmetries, developed in partnership with the cartographic engineering area linked to the university, through a research project (approved by the CEP under number 79708624300005259) aligned with SARAR (Figure 3). This integration 
      evidences
       the potential of university hospitals as spaces for technological innovation applied to the needs of the SUS.
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      Figure 3: Assessment of positional cranial asymmetries using three-dimensional photogrammetry carried out in interdisciplinary partnership between the high-risk newborn follow-up outpatient clinic and the university's cartographic engineering area.
    

    
      Source: Rodrigues 
      et al.
       (2025)
    

    
      
    

    
      Beyond the care dimension, the project has an important formative impact. Undergraduate students, residents and graduate students participate actively in clinical activities, case discussions, educational actions and scientific projects, developing competencies related to interprofessional work, comprehensive care and longitudinal attention to high-risk children. For the scholarship undergraduate student, participation, as recommended by the National University Extension Plan, enables experiencing new practices, critically evaluating their training and perceiving the social insertion of their profession, as well as specialized knowledge in a differentiated health situation, with increasing incidence and progressive social impact.
    

    
      The experience also annually results in the production of scientific papers presented at congresses and academic events, as well as in the publication of articles, all eminently interdisciplinary, contributing to the dissemination of knowledge related to neonatal follow-up and child development.
    

    
      Despite the advances observed throughout the consolidation of the project, challenges persist related to the continuity of care, especially with regard to follow-up losses associated with social vulnerabilities and the structural difficulties of the urban network. In our latest survey, we observed a follow-up loss of 37%, motivated mainly by illness of the primary caregiver, hospitalization of the child, difficulty in access (lack of financial resources, violence in the community and weather conditions). To address these barriers, strategies such as active search, remote contact with families and the use of digital communication tools have been progressively incorporated into the care routine.
    

    
      Another challenge encountered by families of high-risk children who evolve with neurodevelopmental alterations is the difficulty in accessing rehabilitation services. The unequal distribution of specialized services, the shortage of qualified professionals, long waiting lists and the need for frequent travel hinder the continuity of multiprofessional follow-up. Furthermore, again, socioeconomic barriers are observed that limit regular attendance at therapies, such as transportation costs, absence of support networks and incompatibility between appointment schedules and family routines. These difficulties can result in delay in the start of early interventions, lower adherence to treatment and discontinuity of clinical follow-up.
    

    
      As a consequence, these children may present worse motor, cognitive, language and socioemotional development, since early intervention is considered fundamental to enhance brain plasticity in the first years of life. The absence or irregularity in access to therapies can also contribute to the worsening of functional deficits, greater dependence on specialized care throughout life and a negative impact on the quality of life of the child and their family (Dias; Rodrigues; Duarte, 2024). These limitations widen health inequalities, compromising the prognosis and increasing the future demand for more complex services in the public health system.
    

    
      Despite the challenges faced, we can cite successes over this decade. In this last year, such as the timely identification and interdisciplinary intervention in developmental and growth alterations to minimize sequelae with home guidance and therapeutic referrals, based on the validated instruments used and mentioned above. Thus, of 21 infants evaluated for the detection of possible cranial asymmetries, 15 were identified with cranial asymmetries by measurement using a craniometer performed by the team's physiotherapist and by photogrammetry through the research project in partnership with engineering, coupled to SARAR, with documented improvement verified after physiotherapeutic intervention. Also, Health Education, in the consultation and waiting rooms, interdisciplinary and family-centered, results throughout the project in reports of comfort from primary caregivers, helping them in the affective and technical, multifaceted and challenging dealing with their children. Good news is the creation and implementation of the REDCap database for NB with asphyxia; of the 90 asphyxiated NB discharged from the NICU and referred to SARAR, 66 are in follow-up, with a descriptive analysis of the neonatal profile carried out and developmental results underway. Regarding the prevention and minimization of absenteeism, the control of morbidities and absences with rescheduling allowed us 109 reschedulings in a context of 327 appointments and 124 absences. And, in the psychic/mental sphere, the application of the IRDI in 83 children, between 0 and 18 months, showed signs of psychic distress in 39 and gradual improvement in 25 children, through timely intervention and throughout the follow-up.
    

    
      It is relevant to state that from the experience of the SARAR extension project, we can verify that the demands of the target population (high-risk children and their respective families) can arise genuinely, which reinforces the potential of extension actions as an instrument of integration between the university, health services and the concrete needs of the population served by the SUS.
    

    
      4  Conclusion
    

    
      The experience of the SARAR Project demonstrates that a model of interprofessional, interdisciplinary and dialogical outpatient follow-up of high-risk newborns integrated into the Unified Health System is viable. Over a decade, SARAR has consolidated longitudinal care centered on the child and the family, which favored the timely identification and intervention of alterations in growth and neurodevelopment, health education for caregivers and interdisciplinary training of students and professionals.
    

    
      On the other hand, the experience also highlighted the challenges related to the continuity of follow-up, bringing to light social vulnerabilities and difficulties in accessing specialized rehabilitation services.
    

    
      In this sense, it is recommended to strengthen the maternal-child health care network through more effective articulations between maternity wards, primary health care, follow-up outpatient clinics and rehabilitation services. Active search strategies and family support can contribute to the identification and mitigation of these barriers and thus favor the expansion of continuity of care and better outcomes for high-risk children.
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