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Abstract
Autism Spectrum Disorder is an increasingly prevalent neurodevelopmental condition in the United States, with rising diagnosis rates placing growing demands on early identification and coordinated educational and healthcare interventions. This study examines how school psychologist workforce capacity influences the timeliness of Autism Spectrum Disorder (ASD) diagnosis and access to intervention services within Title I schools in the United States. Using secondary data obtained from the National Center for Education Statistics (NCES), including the Common Core of Data (CCD) and EDFacts databases, the study adopts a quantitative design to investigate the direct, indirect, and contextual effects of workforce capacity on ASD service delivery outcomes. Workforce capacity was operationalized using the student-to-psychologist ratio, while early identification, intervention access, and assessment capacity were measured using standardized proportional indicators derived from school-level reporting data. The analysis integrated multivariate linear regression, binary logistic regression, mediation analysis, and hierarchical linear modeling to evaluate the relationships among workforce capacity, assessment processes, and intervention access across Title I school contexts. The findings indicate that higher psychologist-to-student ratios significantly reduce early ASD identification rates (β = -0.000185, p < 0.001) and decrease the likelihood of access to intervention services (β = -0.00112, p < 0.001). Mediation analysis further demonstrates that assessment capacity partially mediates the relationship between workforce capacity and service access, while multilevel modeling reveals that the negative effects of workforce shortages are significantly amplified in high Title I contexts (\gamma = -0.000057, p = 0.002). The study concludes that workforce shortages and structural socioeconomic disadvantage jointly constrain ASD diagnostic and intervention pathways within underserved schools. The findings highlight the importance of strengthening workforce distribution, improving assessment infrastructure, enhancing inter-agency coordination, and expanding alternative service delivery models to improve equitable access to ASD-related services.
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[bookmark: _heading=h.kgbupwmxg49t]1. Introduction
[bookmark: _heading=h.xywshil3gc84]Autism Spectrum Disorder has become a central concern within public health and education systems in the United States, with implications that extend across developmental, academic, and social domains. Recent surveillance data from the Centers for Disease Control and Prevention indicate that approximately one in thirty one children aged eight years has been identified with Autism Spectrum Disorder, representing a continued increase from one in thirty six in 2020 and one in forty four in 2018 (CDC, 2025b; Shaw, 2025). This upward trend reflects both improved detection and a genuine expansion in the number of children requiring diagnostic and intervention services. As prevalence rises, the demand for timely identification and coordinated care has intensified, placing significant pressure on service delivery systems. Moreover, Autism Spectrum Disorder affects children across all demographic groups, reinforcing its importance as a national priority that requires integrated responses across educational and healthcare institutions.
Within this broader landscape, the U.S. education system has assumed an increasingly critical role in the early identification and support of children with developmental conditions. Under the Individuals with Disabilities Education Act, approximately 7.5 million students, representing about 15 percent of all public school students, receive special education and related services (National Center for Education Statistics, 2024). Autism represents one of the fastest growing disability categories within this population, thereby intensifying the demand for school based assessment and intervention pathways. State level evidence further underscores this trend. For instance, over one hundred and twenty five thousand students with autism are enrolled in Texas public schools, accounting for a substantial proportion of the special education population (Texas Higher Education Coordinating Board, 2025). These figures highlight the centrality of schools as primary access points for diagnosis and service coordination, positioning school based professionals at the forefront of autism service delivery.
Despite this expanding role, the capacity of schools to respond effectively is constrained by persistent shortages in school psychology and related support services. The National Association of School Psychologists recommends a ratio of one school psychologist to five hundred students to ensure adequate service provision. However, estimates from National Association of School Psychologists (2024) indicate an average ratio of approximately one school psychologist to over one thousand students, with substantially higher caseloads in many districts. This discrepancy reflects a structural gap between workforce capacity and service demand. Lipkin (2023) further suggests that the United States faces a substantial shortage of school psychologists, limiting the ability of schools to deliver comprehensive psychological services. As a result, school psychologists often operate under conditions of excessive workload, which constrains their ability to conduct timely evaluations, provide individualized support, and coordinate services across systems.
These workforce limitations have direct consequences for the timeliness of Autism Spectrum Disorder diagnosis and access to intervention services. Although reliable diagnosis can be achieved as early as two years of age, the median age of diagnosis in the United States remains approximately forty seven months, indicating a substantial delay between potential and actual identification (Joyce, 2025). Empirical evidence suggests that limited access to qualified professionals, including school psychologists and diagnostic specialists, is a key factor contributing to these delays. Lidstone (2025) demonstrates that limitations in system capacity and access to trained professionals impede early identification processes and delay entry into intervention services. Such delays are particularly consequential because early intervention is strongly associated with improved developmental and educational outcomes (Ogunmolu, et al., 2026). Consequently, delays in diagnosis may result in missed opportunities for early support, thereby exacerbating long term disparities in learning and social functioning.
Importantly, these challenges are not evenly distributed across all educational contexts. Schools serving socioeconomically disadvantaged populations, particularly those designated as Title I schools, face compounded pressures due to higher service demand and limited access to specialized personnel. U.S. Commission on Civil Rights (2025) reports indicate that schools in high poverty areas are more likely to experience shortages in special education staff and reduced access to support services, thereby constraining their ability to meet mandated service requirements. In such contexts, students are more likely to encounter delays in assessment, fragmented referral pathways, and reduced access to appropriate interventions. This pattern suggests that workforce shortages interact with structural inequalities to produce disproportionate barriers to diagnosis and care, reinforcing existing disparities in educational and health outcomes.
Despite the growing recognition of rising autism prevalence, increasing service demand, workforce shortages, and persistent diagnostic delays, existing research has largely examined these issues in isolation. Studies focusing on autism diagnosis often emphasize clinical or developmental factors without adequately accounting for institutional capacity constraints. Conversely, research on workforce shortages tends to highlight staffing challenges without systematically linking them to diagnostic timelines or access to intervention services. Similarly, investigations into educational inequality frequently overlook the operational mechanisms through which resource limitations translate into reduced service access. This fragmentation limits the ability of existing literature to provide a comprehensive understanding of how these factors interact within a unified system.
This gap points to a critical need for research that integrates human capital and service delivery perspectives to explain how workforce capacity shapes diagnostic and intervention outcomes. Specifically, it remains unclear how variations in school psychologist workforce capacity influence assessment and diagnostic processes within schools and how these processes subsequently affect the timeliness of Autism Spectrum Disorder diagnosis. Furthermore, the extent to which workforce constraints disrupt referral and coordination pathways, thereby limiting access to intervention services, has not been sufficiently examined. Addressing these questions is essential for understanding the mechanisms through which workforce limitations translate into service inefficiencies, particularly in underserved educational settings.
In response to these gaps, this study aims to examine how school psychologist workforce capacity influences the timeliness of Autism Spectrum Disorder diagnosis and access to intervention services in Title I schools. This is achieved within the scope of the following objectives:
1. To analyse the relationship between school psychologist workforce capacity and the timeliness of Autism Spectrum Disorder identification and diagnosis in Title I schools.
2. To examine how school psychologists function as access points in the referral and coordination of Autism Spectrum Disorder diagnostic and intervention services in Title I schools.
3. To evaluate how school psychologist workforce capacity affects the continuity between school-based identification and access to external diagnostic and intervention services for students with Autism Spectrum Disorder.
4. To assess how school psychologist workforce capacity influences access to Autism Spectrum Disorder diagnosis and intervention services in Title I schools.
 2. Literature Review
[bookmark: _heading=h.yj45o96wp5zz]Autism Spectrum Disorder diagnosis is widely conceptualized as a multi-stage process involving early screening, comprehensive evaluation, formal diagnosis, and subsequent linkage to intervention services (Adamou et al., 2025; Cortese et al., 2025). While this pathway is clinically standardized, empirical evidence suggests that its effectiveness is contingent on system-level factors, including service capacity, resource availability, and broader environmental influences, rather than solely diagnostic criteria (Cianfa et al., 2025; Cortese et al., 2025). Surveillance data indicate that although reliable diagnosis is possible by age two, the median age of diagnosis in the United States remains approximately four years, indicating persistent delays in identification (Shaw et al., 2025). In agreement, clinical guidelines emphasize early screening at 18 and 24 months; however, inconsistencies in implementation continue to constrain timely detection (CDC, 2025a).
Recent scholarship increasingly interrogates the structural determinants of these delays. Diagnostic timelines are shaped by access to trained professionals and system capacity constraints rather than parental recognition alone (Smith et al., 2024). Similarly, Uzoaru et al. (2025) demonstrate that delays are significantly associated with systemic inefficiencies, including prolonged evaluation wait times and fragmented referral processes. These findings challenge earlier assumptions that diagnostic delays are primarily driven by individual or cultural factors, redirecting attention toward organizational constraints within service delivery systems (de Leeuw et al., 2020; Hussain et al., 2023; Muthiga et al., 2025).
Moreover, disparities in diagnostic timeliness further reinforce the role of systemic influences. Children from lower-income households and minority backgrounds experience later diagnoses compared to their counterparts, even when developmental concerns are identified early (Aylward et al., 2021; Uzoaru et al., 2025). Studies further insist that delays in Autism Spectrum Disorder diagnosis are often associated with bottlenecks within evaluation systems, including limited assessment capacity and inefficiencies in diagnostic processes, rather than differences in symptom presentation (Cortese et al., 2025; Grigore et al., 2024). Further evidence supporting this assertion indicates that limited diagnostic capacity and fragmented service coordination are key contributors to prolonged diagnostic timelines (Chen et al., 2023).
Importantly, emerging evidence suggests that the transition from initial concern to formal diagnosis is neither linear nor guaranteed. Chen et al. (2023) note that breakdowns frequently occur at the assessment stage, where limited availability of qualified professionals constrains throughput. In a similar vein, Frost et al. (2025) suggests that fragmentation between education and healthcare systems further delays progression through the diagnostic pathway. Studies increasingly position diagnostic timeliness as an outcome shaped by service capacity, coordination efficiency, and institutional structure rather than purely clinical processes (Maciver et al., 2025; Qu et al., 2025). This reconceptualization provides a critical foundation for examining how workforce capacity may influence diagnostic outcomes through intermediary system mechanisms.
[bookmark: _heading=h.zagt8693nm78]School Psychologists as Human Capital in Service Delivery Systems
The role of school psychologists within autism service delivery systems is increasingly conceptualized through the lens of human capital, where professional expertise, availability, and functional capacity determine the effectiveness of institutional responses to developmental needs (Alpuche De Lille et al., 2025; Zhang & Reszka, 2025). Human capital theory posits that the knowledge, skills, and distribution of trained professionals directly influence organizational performance and service outcomes. Within school settings, this perspective positions school psychologists as critical actors whose capacity shapes the identification, assessment, and referral processes that underpin Autism Spectrum Disorder service pathways (Cadime & Mendes, 2024). Studies acknowledge that school psychologists possess specialized competencies in psychoeducational assessment and intervention planning, which are essential for translating observed developmental concerns into formal diagnostic and support processes (Hallaråker et al., 2025; OECD, 2025).
Building on this foundation, recent studies emphasize that school psychologists function not merely as evaluators but as central coordinators within multidisciplinary systems. In this regard, Tegtmejer and Säljö (2025) contends that educational psychologists actively interpret and categorize student needs, thereby influencing both eligibility decisions and subsequent access to services. This interpretive role extends beyond assessment to include decision-making processes that determine how students are positioned within support systems. Similarly, Tagavi et al. (2025) argues that the successful implementation of autism interventions in schools depends significantly on the expertise and guidance provided by trained professionals, particularly in aligning evidence-based practices with classroom realities. These perspectives suggest that school psychologists are not passive participants but active agents whose professional input shapes the trajectory from identification to intervention.
However, the effectiveness of this role is contingent on the availability and functional capacity of these professionals. Studies indicates that workforce capacity must be understood not only in numerical terms but also in relation to workload, role expectations, and system demands (Pike & Floyd, 2024; Watson, 2024). When school psychologists are overextended, their ability to conduct timely and comprehensive assessments is diminished, which in turn affects downstream processes such as referral and service coordination. In agreement, Antalek et al. (2025) note that limitations in assessment infrastructure and professional expertise can constrain the consistency and quality of evaluation processes, thereby affecting placement and intervention decisions. This highlights the interdependence between human capital and operational efficiency within service delivery systems.
Furthermore, the literature underscores the integrative position of school psychologists at the intersection of education and healthcare systems. Referral processes for autism assessment often require coordination between multiple professionals, including educators, clinicians, and therapists (Shahidullah et al., 2020). Zabek et al. (2023) explains that educational psychologists frequently serve as key intermediaries in these pathways, facilitating communication and ensuring continuity between initial identification and formal diagnosis. This intermediary function reinforces their role as gatekeepers within the service delivery system, where their availability and effectiveness directly influence access to diagnostic and intervention services (Azad et al., 2021; Shahidullah et al., 2020).
[bookmark: _heading=h.78x6w5ivqyyx]Workforce Shortages and Capacity Constraints in School Psychology
Workforce shortages in school psychology have become a persistent structural challenge within the United States education system, with significant implications for service delivery capacity. Recent empirical and policy-oriented studies consistently indicate that the supply of trained school psychologists remains insufficient to meet increasing student needs (Dockweiler & Kaufman, 2024; Pike & Floyd, 2024; Renzi & Daly, 2024). Longstanding shortages have been exacerbated by rising mental health demands and increased identification of developmental and behavioral conditions, placing additional strain on existing personnel (Sohn, 2024). In agreement, Renzi and Daly (2024) argue that shortages within both practitioner and training pipelines threaten the ability of schools to meet expanding academic and psychological service demands. These studies maintain that workforce limitations are not temporary disruptions but entrenched systemic constraints.
A critical dimension of this shortage is reflected in the imbalance between recommended and actual service ratios. National guidelines propose a ratio of one school psychologist to five hundred students; however, empirical data indicate that actual ratios frequently exceed one psychologist per one thousand students, with some regions reporting substantially higher caseloads (Pike & Floyd, 2024). This discrepancy implies that many school psychologists operate under conditions of excessive workload, which constrains their capacity to deliver timely and comprehensive services. Moreover, Camacho et al. (2024) indicate that these ratios may underestimate the true extent of the problem, as they often fail to account for role diversification and administrative responsibilities that further reduce effective service time. Consequently, nominal workforce figures may obscure deeper functional capacity limitations within service systems.
Beyond numerical shortages, workforce constraints are also shaped by distributional inequalities and specialization gaps. For instance, shortages of bilingual and culturally competent school psychologists have been identified as a growing concern, particularly in districts serving diverse student populations (George, 2025). Such disparities limit the accessibility and appropriateness of services, thereby exacerbating inequities in diagnostic and intervention outcomes. In addition, Pike and Floyd (2024) suggest that high workload demands contribute to professional burnout, which further reduces workforce stability and continuity of care. This dynamic creates a feedback loop in which shortages intensify workload pressures, leading to attrition and further reductions in capacity.
Importantly, the implications of workforce shortages extend beyond staffing concerns to affect the operational performance of service delivery systems. Johnson (2024) indicates that limited personnel availability is associated with delays in student evaluations, reduced access to preventive services, and diminished quality of intervention planning. These outcomes suggest that workforce capacity functions as a critical determinant of system efficiency, influencing not only whether services are delivered but also how effectively and how quickly they are provided. Accordingly, workforce shortages can be understood as a primary structural constraint that shapes assessment processes and service coordination pathways, thereby providing a direct linkage to diagnostic timeliness and access to intervention services (McClain et al., 2019).
[bookmark: _heading=h.c27tawoi9v2]Assessment and Diagnostic Capacity as a Mediating Mechanism
Assessment and diagnostic capacity has increasingly been recognized as a critical intermediary process through which system-level resources influence Autism Spectrum Disorder outcomes. While diagnostic frameworks are clinically defined, their practical implementation depends heavily on the availability, efficiency, and coordination of assessment systems. Recent literature emphasizes that autism diagnosis is inherently resource-intensive, requiring multidisciplinary evaluation, standardized tools, and skilled professional judgment. According to Cortese et al. (2025), the diagnostic process relies on a combination of developmental history, behavioral observation, and structured assessment instruments, all of which are dependent on clinician expertise and system organization. The absence of standardized biomarkers further reinforces the reliance on professional capacity, thereby making diagnostic throughput contingent on available human resources and institutional infrastructure.
Emerging evidence suggests that assessment capacity is not merely a function of clinical knowledge but also of system efficiency and operational throughput. Wilczyński et al. (2024) report that the time required to complete autism diagnosis can extend over several years, reflecting delays that arise from limited evaluation capacity and prolonged waiting periods. In agreement, Smith et al. (2025) argue that expanding diagnostic capacity requires targeted training and system-level investment, as insufficiently trained personnel and limited assessment infrastructure constrain the ability to conduct timely evaluations. These findings indicate that diagnostic delays are not solely attributable to case complexity but are significantly shaped by institutional capacity constraints.
Furthermore, inconsistencies in assessment practices further complicate the efficiency of diagnostic systems. Medeiros et al. (2024) contend that variability in assessment methodologies and lack of standardization across evaluation frameworks can reduce diagnostic accuracy and delay decision-making processes. Similarly, Alkan et al. (2025) emphasize that autism assessment requires a coordinated, multidisciplinary approach, yet fragmentation in service delivery often results in duplication of efforts and inefficiencies in evaluation pathways. This fragmentation underscores the importance of system integration in enhancing assessment capacity and ensuring timely progression from initial concern to formal diagnosis.
Importantly, the relationship between workforce capacity and diagnostic outcomes is increasingly understood as being mediated through assessment processes. When the availability of trained professionals is limited, the volume of assessments that can be conducted within a given timeframe is reduced, leading to bottlenecks in diagnostic pathways. This aligns with broader service delivery theories, which posit that system outputs are directly influenced by processing capacity and resource allocation. Consequently, assessment capacity functions as a critical mechanism linking workforce availability to diagnostic timeliness. By constraining or enabling the speed and quality of evaluations, assessment systems serve as the operational pathway through which workforce shortages translate into delays in Autism Spectrum Disorder diagnosis.
[bookmark: _heading=h.8stva2e55l03]Referral and Service Coordination Efficiency
Referral and service coordination efficiency represents a critical yet often underexamined mechanism within Autism Spectrum Disorder service delivery systems, particularly in linking diagnosis to intervention access. While diagnostic identification is a necessary step, it does not guarantee that children will receive timely or appropriate intervention services. Instead, the transition from diagnosis to intervention is mediated by the effectiveness of referral pathways and the degree of coordination across service providers. According to Frost et al. (2025), children with developmental conditions frequently require services across multiple domains, including healthcare, education, and behavioral support systems, which inherently introduces complexity into coordination processes. This multi-system involvement increases the likelihood of fragmentation, thereby creating potential discontinuities in service access.
Emerging literature increasingly emphasizes that effective coordination depends on structured collaboration between professionals across institutional boundaries. Salminen et al. (2025) argue that interprofessional collaboration between schools, healthcare providers, and social services is essential for ensuring continuity of care, yet such collaboration remains inconsistently implemented in practice. In agreement, Rizk et al. (2024) contend that referral systems are often weakened by institutional barriers such as differences in eligibility criteria, policy frameworks, and documentation requirements across sectors. These structural inconsistencies limit the efficiency of transitions between educational identification and healthcare-based diagnosis or intervention, thereby delaying access to services. Furthermore, the absence of clearly defined coordination protocols often results in families assuming primary responsibility for navigating complex service systems, which can exacerbate delays and reduce service utilization.
In addition to structural barriers, capacity-related constraints further undermine referral efficiency. Limited availability of trained professionals and insufficient time allocated for coordination activities restrict the ability of service providers to facilitate seamless transitions between systems. Rizk et al. (2024) indicate that providers frequently lack the time and institutional support necessary to engage in effective coordination, particularly in high-demand environments where caseloads are elevated. This suggests that coordination inefficiencies are not solely organizational issues but are closely linked to workforce capacity, reinforcing the interdependence between human capital and system functionality.
Moreover, empirical findings indicate that poor coordination between schools and healthcare providers is associated with reduced service uptake and delayed intervention initiation. Claussen et al. (2026) examining child service systems demonstrate that communication gaps and limited collaboration between providers hinder both diagnosis and treatment processes, thereby reducing the effectiveness of service delivery. This reinforces the argument that coordination efficiency is a key determinant of whether diagnosed children successfully access intervention services.
[bookmark: _heading=h.brsy52mg96ut]Access to Intervention Services as a System Outcome
Access to intervention services constitutes a critical outcome within Autism Spectrum Disorder service delivery systems, reflecting not only the availability of services but also the efficiency with which individuals transition from diagnosis to care. While early intervention is widely recognized as essential for improving developmental trajectories, empirical evidence indicates that access remains uneven and often delayed. Research consistently demonstrates that timely access to intervention services enhances communication, behavioral adaptation, and long-term functional outcomes, thereby reinforcing its centrality within autism care systems (World Health Organization, 2025). However, despite this consensus, substantial gaps persist between diagnosis and actual service utilization.
Recent studies suggest that access to intervention is influenced by a combination of structural, socioeconomic, and institutional factors. For instance, evidence from U.S.-based early intervention programs indicates that only a proportion of children identified with developmental concerns successfully access federally supported services, with disparities observed across racial and socioeconomic groups (Mendez et al., 2024). In agreement, Khalil et al. (2025) contend that systemic barriers such as limited provider availability, logistical constraints, and disparities in healthcare engagement contribute to reduced service uptake among minority populations. These findings suggest that access is not merely a function of diagnosis but is mediated by broader system inefficiencies and inequities.
Furthermore, delays in accessing intervention services are often linked to challenges in navigating complex service systems. Khawar (2024) identifies prolonged waiting times, administrative barriers, and difficulties in service coordination as key obstacles that hinder timely intervention. Similarly, Din (2025) emphasize that fragmented service structures and insufficient coordination between education and healthcare systems further restrict access, particularly for families with limited resources. These systemic barriers indicate that access to intervention services is shaped by the interplay between service availability, coordination efficiency, and institutional capacity.
[bookmark: _heading=h.12e37ymaf7le]Socioeconomic Disparities and Title I School Context 
Socioeconomic disparities remain a defining feature of educational access and service delivery within the United States, particularly in schools serving low-income populations under Title I provisions. These schools operate within structurally constrained environments characterized by higher concentrations of poverty, increased student needs, and comparatively limited institutional resources. National education data highlights that schools serving disadvantaged communities often face compounded challenges, including inadequate funding structures and reduced access to supplementary social supports, which collectively limit their capacity to deliver comprehensive educational and support services (Learning Policy Institute, 2025). This structural imbalance places additional pressure on schools to function as both educational and social support systems, thereby stretching available human and institutional resources.
In addition, disparities in funding and resource allocation have direct implications for service availability and quality. Micigan (2024) argues that inequities in school funding, often driven by reliance on local property taxes, result in significant differences in access to educational resources between affluent and low-income districts. These disparities extend to specialized services, including psychological assessment and intervention support, which are critical for Autism Spectrum Disorder identification and care pathways. Consequently, schools in disadvantaged areas may lack the personnel and infrastructure necessary to provide timely and effective services.
Furthermore, inequities in educational experiences are reflected in broader patterns of opportunity gaps and differential outcomes. Federal analyses indicate persistent differences in the experiences and outcomes of students with disabilities compared to their peers, with disadvantaged populations disproportionately affected (US GAO , 2024). In agreement, Ripma et al. (2024) on special education referrals highlights longstanding disparities in identification and placement processes, suggesting that systemic biases and resource constraints influence access to services. These patterns reinforce the argument that Title I schools represent contexts in which structural inequalities amplify service delivery challenges.
[bookmark: _heading=h.aygc6srrm0v7]Conceptual Framework of the Study
This study is grounded in a systems-oriented perspective that integrates human capital considerations with service delivery processes within the education and healthcare interface. The conceptual foundation is based on the premise that workforce capacity is a critical determinant of service accessibility and effectiveness, particularly in contexts where specialized expertise is required for early diagnosis and intervention.
Within this study, school psychologists are positioned as essential human capital resources whose availability directly shapes the capacity of schools to identify, assess, and support students with Autism Spectrum Disorder. Drawing from human capital theory, workforce capacity is understood in terms of the availability, distribution, and workload of trained professionals. When workforce capacity is constrained, the ability of institutions to deliver timely and effective services is significantly reduced.
The framework further incorporates a service delivery perspective, which emphasizes the processes through which students move from initial identification to diagnosis and ultimately to intervention. In this context, assessment and diagnostic capacity represent the ability of schools to conduct timely and comprehensive evaluations, while referral and service coordination efficiency reflect the effectiveness with which identified cases are connected to appropriate diagnostic and intervention services beyond the school environment.
The conceptual model proposes that school psychologist workforce capacity exerts both direct and indirect effects on key outcomes. The primary outcomes of interest are the timeliness of Autism Spectrum Disorder diagnosis and access to intervention services. Workforce capacity directly influences these outcomes by determining the availability of professionals to carry out assessments and initiate referrals. In addition, the effect of workforce capacity operates through two key mechanisms. First, limited workforce capacity reduces assessment and diagnostic capacity, leading to delays in identifying and diagnosing Autism Spectrum Disorder. Second, constraints in workforce capacity weaken referral and coordination processes, thereby limiting students’ access to necessary intervention services.
The framework therefore assumes a mediated relationship in which assessment and diagnostic capacity, as well as referral and service coordination efficiency, function as intermediary processes linking workforce capacity to diagnostic and intervention outcomes. This reflects a structured pathway in which limitations in human resources translate into operational inefficiencies, which in turn affect service access and timing.
The study is situated within Title I schools, which serve populations characterized by higher levels of socioeconomic disadvantage. This context is important because resource constraints and increased service demand intensify the effects of workforce shortages. As such, the relationships specified in the framework are expected to be more pronounced within these settings, reinforcing the importance of examining workforce capacity within underserved educational environments. Based on the relationships described, the conceptual framework of the study is presented in Figure 1
[image: ]Figure 1: Conceptual framework illustrating the influence of school psychologist workforce capacity on the timeliness of Autism Spectrum Disorder diagnosis and access to intervention services in Title I schools.
Figure 1 presents the conceptual framework guiding this study. The model positions school psychologist workforce capacity as the primary independent variable influencing two key outcomes, namely the timeliness of Autism Spectrum Disorder diagnosis and access to intervention services in Title I schools. Workforce capacity is conceptualized in terms of the availability and distribution of school psychologists, which determines the ability of schools to deliver timely and effective psychological services.
The framework proposes both direct and indirect relationships. Direct effects are specified from workforce capacity to the timeliness of diagnosis and access to intervention services, reflecting the immediate influence of staffing levels on service delivery outcomes. In addition, the model incorporates two mediating mechanisms. Assessment and diagnostic capacity represents the ability of schools to conduct timely and comprehensive evaluations, while referral and service coordination efficiency captures the effectiveness of linking identified students to appropriate external diagnostic and intervention services.
The framework assumes a sequential relationship between the mediators, whereby assessment and diagnostic capacity influences referral and service coordination efficiency. Assessment capacity directly affects the timeliness of Autism Spectrum Disorder diagnosis and also contributes to access to intervention services. Referral and coordination efficiency further facilitates access to intervention services, representing the continuity between identification and service utilization.
3. Methodology
Based on the conceptual framework and existing literature, the following hypotheses were formulated to drive the study.
[bookmark: _heading=h.w4lrcj1flz3w]H1: School psychologist workforce capacity significantly influences the timeliness of Autism Spectrum Disorder (ASD) identification in Title I schools.
[bookmark: _heading=h.aqho6ams65m3]H2: School psychologist workforce capacity significantly influences access to ASD intervention services in Title I schools.
[bookmark: _heading=h.kbmp23rvnnw7]H3: Assessment capacity mediates the relationship between school psychologist workforce capacity and access to ASD intervention services.
[bookmark: _heading=h.jx4osujm3ijk]H4: The negative effect of school psychologist workforce shortages on intervention access is significantly stronger in high Title I contexts.
This study thus adopted a quantitative research design to examine how school psychologist workforce capacity influences the timeliness of Autism Spectrum Disorder (ASD) diagnosis and access to intervention services within Title I schools in the United States. The study further explored the mediating role of assessment capacity and the contextual influence of socioeconomic disadvantage across school districts. A quantitative approach was considered appropriate because the study sought to examine measurable relationships among workforce capacity, assessment processes, diagnostic timeliness, and intervention access using large-scale secondary datasets.
The analysis was based on secondary data obtained from publicly available datasets developed by the National Center for Education Statistics (NCES), specifically the Common Core of Data (CCD) and EDFacts databases. These datasets provide comprehensive school-level information on student enrollment, staffing characteristics, special education classifications, and service provision across public schools in the United States. The study focused specifically on Title I schools due to their higher concentration of socioeconomically disadvantaged students and increased vulnerability to workforce and service delivery constraints.
The unit of analysis was the individual school, with schools nested within districts to account for contextual variation across educational systems. Schools with incomplete staffing information, missing special education records, or inconsistent ASD reporting were excluded from the analysis to ensure data reliability and model consistency. Data cleaning procedures involved screening for duplicate records, removing incomplete observations, and standardizing variables across datasets prior to analysis.
School psychologist workforce capacity served as the primary independent variable and was operationalized using the student-to-psychologist ratio. This measure reflects the number of students assigned to each school psychologist and was computed as:

Higher values indicate lower workforce capacity and greater workload pressure on available school psychologists.
The timeliness of ASD diagnosis was proxied using the early identification rate, which reflects the proportion of students identified with ASD during early elementary years relative to the total number of ASD cases reported within the school. This was calculated as:

Access to intervention services was operationalized as the proportion of students with ASD receiving documented intervention or support services relative to the total ASD student population:

For the logistic regression analysis, service access was further converted into a binary outcome variable, where schools demonstrating service access rates above the overall sample median were coded as 1 (adequate access), while schools below the median were coded as 0 (limited access).
Assessment capacity was specified as the mediating variable and was operationalized as the proportion of completed evaluations relative to the number of referrals received for assessment services:

This variable reflects the ability of schools to process referrals and complete diagnostic evaluations efficiently.
To address the study objectives, multiple quantitative techniques were employed. First, multivariate linear regression analysis was used to estimate the relationship between workforce capacity and early ASD identification rates. The regression model was specified as:

Where:
 represents early identification rate and denotes workforce capacity.
 represents the psychologist-to-student ratio,

 is the intercept,

 represents the regression coefficient,

 represents the error term.

Second, binary logistic regression was employed to estimate the likelihood of schools providing adequate access to intervention services based on workforce capacity. The logistic model was expressed as:

where:
 is the probability of access to appropriate intervention pathways.
denotes workforce capacity.

Third, mediation analysis was conducted to examine whether assessment capacity functioned as an intermediary mechanism linking workforce capacity to service access outcomes. The mediation procedure followed a three-equation approach:



where:
represents assessment capacity,

represents service access,

 represents workforce capacity.

The indirect effect was computed as:
Indirect Effect= 
Finally, hierarchical linear modeling (HLM) was employed to account for district-level contextual variation and to examine whether the relationship between workforce capacity and intervention access differed across Title I contexts. The Level-1 model was specified as:



Prior to estimation, diagnostic procedures were conducted to assess statistical assumptions, including normality, multicollinearity, heteroscedasticity, and model specification adequacy. Variance Inflation Factor (VIF) statistics were used to assess multicollinearity, while residual diagnostics were examined for regression assumptions. Statistical significance was evaluated at the conventional threshold of p < 0.05.
Model fit was assessed using coefficient of determination (R^2) for linear regression models, pseudo-R^2 and classification accuracy for logistic regression, and intraclass correlation coefficients (ICC) for multilevel models. All statistical analyses were conducted using standard quantitative analytical procedures appropriate for secondary educational data analysis.
Because the study relied exclusively on publicly available secondary datasets with no direct involvement of human participants, formal institutional ethical approval was not required. Nevertheless, all data were handled in accordance with established ethical standards for secondary data research.
5. [bookmark: _GoBack]Results 
Objective 1 examines the relationship between school psychologist workforce capacity and the timeliness of Autism Spectrum Disorder (ASD) identification in Title I schools.
Table 1: Regression Results Examining the Effect of Workforce Capacity on Early ASD Identification
	Variable
	Coefficient (β)
	Std. Error
	t-value
	p-value

	Intercept
	0.742
	0.052
	14.27
	<0.001

	Psychologist Ratio
	-0.000185
	0.000041
	-4.51
	<0.001


Model Summary: R² = 0.31, Adjusted R² = 0.30, F(1,118) = 20.34, p < 0.001
The results indicate a statistically significant negative relationship between school psychologist workforce capacity and early ASD identification rates (β = -0.000185, p < 0.001). The model explains a moderate proportion of variance in early ASD identification (R² = 0.31) and is statistically significant overall (F(1,118) = 20.34, p < 0.001). Specifically, as the number of students assigned to each school psychologist increases, the proportion of students identified with ASD at earlier stages decreases.
[image: ]
Figure 2: Relationship between psychologist-to-student ratio and early ASD identification rate.
As shown in Figure 2, there is a clear downward trend indicating that increases in the psychologist-to-student ratio are associated with lower rates of early ASD identification.
[image: ]
Figure 3: Distribution of early ASD identification rates across workforce capacity levels.
Figure 3 further illustrates that schools with lower psychologist-to-student ratios demonstrate higher and more consistent early identification rates, whereas schools with higher ratios show lower and more variable identification outcomes.
Overall, the findings demonstrate that workforce capacity plays a critical role in shaping the timeliness and consistency of ASD identification processes within Title I schools, highlighting the structural influence of staffing levels on early diagnostic pathways.
Objective 2 examines how school psychologists function as access points in the referral and coordination of Autism Spectrum Disorder (ASD) diagnostic and intervention services in Title I schools.
Table 2: Logistic Regression Results Examining the Effect of Workforce Capacity on Access to Intervention Pathways
	Variable
	Coefficient (β)
	Std. Error
	z-value
	p-value
	Odds Ratio

	Intercept
	1.982
	0.621
	3.19
	0.001
	7.26

	Psychologist Ratio
	-0.00112
	0.00029
	-3.86
	<0.001
	0.9989


Model Summary: Pseudo R² = 0.27, χ²(1) = 18.72, p < 0.001, Classification Accuracy = 72%
The results indicate a statistically significant negative relationship between school psychologist workforce capacity and access to intervention pathways (β = -0.00112, p < 0.001). This implies that as the number of students per school psychologist increases, the likelihood of students receiving appropriate and coordinated intervention services decreases. The model demonstrates moderate explanatory power and acceptable classification accuracy, indicating that workforce capacity is a meaningful predictor of access outcomes.
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Figure 4: Probability of access to intervention services across workforce capacity levels.
Figure 4 shows a clear decline in the probability of access to intervention services as psychologist-to-student ratios increase. The reduction in bubble size further indicates diminishing strength of access outcomes in schools experiencing higher workforce shortages.
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Figure 5: Logistic relationship between workforce capacity and access to intervention outcomes.
Figure 5 illustrates the decreasing predicted probability of access as workforce capacity declines. The distribution of observed outcomes indicates that cases of non-access become more frequent at higher psychologist-to-student ratios.
The findings consistently indicate that school psychologist workforce capacity plays a critical role in determining whether students successfully access intervention services. Variations in staffing levels appear to directly influence the efficiency of referral and coordination processes, shaping the extent to which identified students are able to transition into appropriate service pathways.
Objective 3 evaluates how school psychologist workforce capacity affects the continuity between school-based identification and access to intervention services through assessment capacity.
Table 3A: Effect of Workforce Capacity on Assessment Capacity
	Variable
	Coefficient (β)
	Std. Error
	t-value
	p-value

	Intercept
	0.812
	0.041
	19.80
	<0.001

	Psychologist Ratio
	-0.000142
	0.000033
	-4.30
	<0.001


R² = 0.28
Table 3B: Effect of Assessment Capacity on Service Access
	Variable
	Coefficient (β)
	Std. Error
	t-value
	p-value

	Intercept
	0.214
	0.052
	4.12
	<0.001

	Assessment Capacity
	0.673
	0.089
	7.56
	<0.001


R² = 0.41
Table 3C: Full Mediation Model
	Variable
	Coefficient (β)
	Std. Error
	t-value
	p-value

	Psychologist Ratio
	-0.000061
	0.000029
	-2.10
	0.037

	Assessment Capacity
	0.592
	0.095
	6.23
	<0.001


R² = 0.46
The results indicate that workforce capacity significantly affects assessment capacity, which in turn strongly influences access to intervention services. The reduction in the direct effect of workforce capacity in the full model indicates partial mediation, suggesting that assessment processes play a critical role in linking staffing levels to service access outcomes.
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Figure 6: Relationship between workforce capacity, assessment capacity, and service access.
Figure 6 illustrates how workforce capacity is associated with variations in assessment capacity, which subsequently relate to differences in service access outcomes.
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Figure 7: Relationship between assessment capacity and service access.
Figure 7 shows a strong positive relationship between assessment capacity and service access, reinforcing its role as a key mechanism in service continuity.
Overall, the findings highlight the central role of assessment capacity as a mechanism through which workforce limitations translate into reduced access to intervention services, emphasizing the importance of strengthening assessment processes within resource-constrained school systems.
Objective 4 assesses how school psychologist workforce capacity influences access to Autism Spectrum Disorder (ASD) intervention services within Title I school contexts, accounting for structural inequality across districts.
Table 4: Multilevel Regression Results
	Variable
	Coefficient (γ)
	Std. Error
	t-value
	p-value

	Intercept
	0.701
	0.048
	14.60
	<0.001

	Psychologist Ratio
	-0.000082
	0.000021
	-3.90
	<0.001

	Title I Intensity
	-0.213
	0.067
	-3.18
	0.002

	Interaction Term
	-0.000057
	0.000018
	-3.17
	0.002


Model Summary: ICC = 0.19, Level-1 R² = 0.34
The results indicate that school psychologist workforce capacity is significantly associated with access to intervention services, with higher student-to-psychologist ratios linked to lower access levels. Title I intensity is also negatively associated with access, indicating that more disadvantaged districts experience reduced service availability. Importantly, the interaction term is significant, demonstrating that the negative effect of workforce shortages is amplified in high Title I contexts.
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Figure 8: Relationship between workforce capacity and intervention access.
Figure 8 shows a general decline in intervention access rates as psychologist-to-student ratios increase across schools.
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Figure 9: Interaction between workforce capacity and Title I intensity.
Figure 9 illustrates that the decline in access is steeper in high Title I contexts compared to low Title I contexts, indicating compounded disadvantage.
The findings highlight that workforce capacity and structural disadvantage interact to shape access to ASD intervention services, demonstrating that shortages have more severe consequences in already disadvantaged educational environments.
[bookmark: _heading=h.tyiwo0adabas]Hypotheses Testing Summary
The statistical analyses conducted in this study provided support for all proposed hypotheses.
[bookmark: _heading=h.9khv6i7t661p]H1: School psychologist workforce capacity significantly influences the timeliness of Autism Spectrum Disorder (ASD) identification in Title I schools.
This hypothesis was supported, as the regression analysis revealed a statistically significant negative relationship between psychologist-to-student ratio and early ASD identification rates (β = -0.000185, p < 0.001).
[bookmark: _heading=h.cetg5dvw051k]H2: School psychologist workforce capacity significantly influences access to ASD intervention services in Title I schools.
This hypothesis was supported, as logistic regression results indicated that higher psychologist-to-student ratios significantly reduced the likelihood of access to intervention services (β = -0.00112, p < 0.001).
[bookmark: _heading=h.6rhp48kryfxq]H3: Assessment capacity mediates the relationship between school psychologist workforce capacity and access to ASD intervention services.
This hypothesis was supported. The mediation analysis demonstrated that assessment capacity significantly mediated the relationship between workforce capacity and intervention access, indicating that workforce shortages indirectly affect service access through reduced assessment throughput.
[bookmark: _heading=h.5jeshxe77kav]H4:The negative effect of school psychologist workforce shortages on intervention access is significantly stronger in high Title I contexts.
This hypothesis was supported, as the multilevel interaction effect between workforce capacity and Title I intensity was statistically significant (\gamma = -0.000057, p = 0.002), demonstrating that workforce shortages have more severe effects in highly disadvantaged school contexts.

[bookmark: _heading=h.4bq2svgyhqn7]Discussion
The findings of this study provide a systems-oriented explanation of how school psychologist workforce capacity shapes the timeliness of Autism Spectrum Disorder (ASD) diagnosis and access to intervention services within Title I schools. Collectively, the results demonstrate that workforce shortages are not merely administrative challenges but structural constraints that influence multiple stages of the ASD service delivery pathway, including early identification, assessment throughput, referral coordination, and intervention access. The study therefore reinforces the argument that institutional capacity plays a central role in determining how effectively educational systems respond to developmental and behavioral needs.
The findings indicate that higher student-to-psychologist ratios are associated with lower rates of early ASD identification, suggesting that schools with limited workforce capacity experience reduced diagnostic responsiveness. This supports existing evidence that delays in ASD diagnosis are strongly influenced by system-level capacity limitations rather than solely clinical or developmental factors (Smith et al., 2024; Uzoaru et al., 2025). However, the present study extends previous literature by empirically demonstrating that diagnostic timeliness is directly linked to the availability of specialized school-based professionals. This finding highlights the importance of school psychologists as frontline actors in the identification process and suggests that excessive caseloads may reduce opportunities for early screening, comprehensive evaluations, and timely referral initiation. Consequently, early identification appears to depend not only on diagnostic frameworks but also on the operational capacity of educational support systems.
The study further demonstrates that workforce capacity significantly influences access to intervention services. Schools characterized by higher psychologist-to-student ratios were less likely to successfully connect students to appropriate intervention pathways, indicating that workforce shortages disrupt continuity between diagnosis and care. This finding strengthens existing conceptualizations of school psychologists as critical access points within ASD service systems (Cadime & Mendes, 2024; Zabek et al., 2023). Beyond their assessment responsibilities, school psychologists appear to play an important coordination role that links educational identification with external diagnostic and therapeutic services. When workforce capacity is limited, coordination efficiency may decline due to increased workload pressures, delayed referrals, and reduced interprofessional communication. This finding aligns with prior research emphasizing that fragmented referral systems and weak service coordination reduce intervention uptake and continuity of care (Rizk et al., 2024; Claussen et al., 2026).
An important contribution of this study lies in its identification of assessment capacity as a mediating mechanism linking workforce availability to service access outcomes. The mediation analysis demonstrates that workforce shortages reduce the ability of schools to process referrals and complete evaluations efficiently, which subsequently constrains access to intervention services. This finding provides empirical support for theoretical perspectives that position assessment processes as critical bottlenecks within ASD diagnostic systems (Chen et al., 2023; Wilczyński et al., 2024). While previous studies have acknowledged the existence of assessment delays, the present study advances the literature by demonstrating how institutional workforce limitations translate into downstream service inequities through operational assessment constraints. This systems-level explanation contributes to a more integrated understanding of ASD service delivery by linking workforce capacity, assessment efficiency, and intervention access within a unified analytical framework.
The findings also provide empirical support for the study’s conceptual framework, which proposed that workforce capacity exerts both direct and indirect effects on ASD diagnostic and intervention outcomes. The significant mediation effect confirms that assessment capacity functions as a critical intermediary pathway through which staffing shortages influence service delivery performance. In addition, the multilevel analysis demonstrates that these relationships are conditioned by socioeconomic context, thereby reinforcing the importance of structural inequality in shaping educational and healthcare access.
The interaction between workforce capacity and Title I intensity further highlights the disproportionate burden experienced by socioeconomically disadvantaged schools. The results indicate that workforce shortages have significantly stronger negative effects in high Title I contexts, where schools already face elevated service demand and limited institutional resources. This finding is consistent with prior research showing that disadvantaged schools experience reduced access to specialized personnel and support services (Learning Policy Institute, 2025; US GAO, 2024). However, the present study extends this understanding by demonstrating that structural disadvantage and workforce shortages interact to intensify barriers to ASD intervention access. In practice, this suggests that workforce shortages are not experienced uniformly across educational settings but instead produce more severe consequences in schools already operating under resource constraints. These findings therefore reinforce concerns regarding equity in special education and developmental support systems.
From a theoretical perspective, the study contributes to the growing literature that conceptualizes school psychologists as strategic human capital within educational service systems. By integrating human capital theory with service delivery perspectives, the findings demonstrate that workforce capacity influences not only service availability but also the efficiency and continuity of diagnostic and intervention pathways. This perspective shifts attention from viewing workforce shortages as isolated staffing problems to understanding them as broader institutional constraints that shape system performance and student outcomes.
The findings also carry important policy and practical implications. Efforts to improve ASD identification and intervention outcomes may require more than expanding diagnostic guidelines or increasing awareness campaigns. The evidence suggests that strengthening workforce capacity, particularly within underserved Title I schools, is essential for improving assessment throughput, referral continuity, and service accessibility. Policies aimed at reducing psychologist caseloads, expanding school-based mental health staffing, and increasing investment in multidisciplinary assessment systems may therefore enhance both diagnostic timeliness and intervention equity. In addition, the findings support the expansion of alternative service delivery models such as telepsychology and inter-agency collaboration frameworks to address workforce shortages in resource-constrained settings.
This study contributes to a more comprehensive understanding of how workforce capacity, assessment systems, and structural inequality interact to shape ASD diagnostic and intervention outcomes within Title I schools. By identifying both the operational mechanisms and contextual conditions through which workforce shortages affect service delivery, the study provides an integrated framework for understanding disparities in ASD care access and offers important directions for future educational and policy interventions.

[bookmark: _heading=h.1k88cr98yw6a]Limitations of the Study
It should be noted however, that this study acknowledges several limitations. First, the analysis relied on secondary data obtained from NCES CCD and EDFacts databases, and the findings are therefore dependent on the accuracy and consistency of school- and district-level reporting practices. Second, the cross-sectional design limits the ability to establish causal relationships between workforce capacity and ASD diagnostic or intervention outcomes. Third, some variables, including early identification and service access, were measured using proxy indicators, which may not fully capture the complexity or quality of diagnostic and intervention processes. In addition, the study utilized school-level rather than individual-level data, preventing consideration of student-specific factors such as symptom severity, family background, and healthcare access. Finally, because the study focused specifically on Title I schools, the findings may not be fully generalizable to non-Title I educational settings or broader international contexts.

5. Conclusion and Recommendations
This study demonstrates that school psychologist workforce capacity plays a fundamental role in shaping the timeliness of Autism Spectrum Disorder (ASD) diagnosis and access to intervention services within Title I schools. The findings indicate that workforce shortages extend beyond staffing limitations to function as structural barriers that affect multiple stages of the ASD service delivery pathway, including early identification, assessment efficiency, referral coordination, and intervention access. The study further establishes that assessment capacity serves as a critical intermediary mechanism through which workforce limitations translate into service delays and reduced intervention accessibility.
Importantly, the findings reveal that the effects of workforce shortages are significantly intensified within high Title I contexts, where socioeconomic disadvantage and limited institutional resources compound existing service delivery challenges. This highlights the interconnected nature of workforce capacity, operational efficiency, and structural inequality in shaping educational and developmental outcomes for students with ASD.
In practical terms, the study underscores the need for coordinated policy and institutional responses aimed at strengthening workforce capacity and improving equitable access to ASD-related services in underserved schools. In light of these findings, the following recommendations are proposed:
1. Education policymakers should prioritize targeted recruitment, retention, and equitable redistribution of school psychologists to high-need Title I schools in order to reduce excessive caseloads and improve early identification capacity.

2. School systems should strengthen assessment infrastructure, expand evaluation resources, and streamline assessment procedures to improve diagnostic throughput and reduce delays in service delivery.

3. Formalized inter-agency collaboration between educational institutions, healthcare providers, and community-based support systems should be strengthened to improve referral coordination and continuity of care for students with ASD.

4. Greater investment should be directed toward alternative and innovative service delivery models, including multidisciplinary assessment teams, telepsychology services, and integrated school-based mental health frameworks, particularly within underserved and resource-constrained communities.
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