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This article reviews some of the ideological forces contributing to the systematic exclusion of Black, Indigenous, and People of Color (BIPOC) in clinical neuroscience. Limitations of functional near-infrared spectroscopy (fNIRS) and other methods systematically exclude individuals with coarse or curly hair and darker skin. Despite these well-known limitations, clinical neuroscience manuscripts frequently fail to report participant race or ethnicity or reasons for excluding participants. Grounding the discussion in Dis/ability Studies and Critical Race Theory (DisCrit), we review factors that exacerbate exclusion and contribute to the multiple marginalization of BIPOC, including (a) general methodological issues, (b) perceptions about race and disability, and (c) underreporting of methods. We also present solutions. Just as scientific practices changed in response to the replication crisis, we advocate for greater attention to the crisis of underrepresentation in clinical neuroscience and provide strategies that serve to make the field more inclusive.
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Introduction

The systematic exclusion of Black, Indigenous, and People of Color (BIPOC) in clinical research is a longstanding problem, despite awareness (Durkin et al., 2015), empirical evidence (Henrich et al., 2010), and calls to action (Maye et al., 2021). Insufficient efforts to include BIPOC with disabilities (Annamma et al., 2013) and inconsistent reporting practices (Choy et al., 2021) reinforce the underrepresentation of already minoritized individuals – that is, they multiply marginalize BIPOC from clinical populations. This crisis is exacerbated by limitations in the technical and methodological features of neurotechnology (Parker and Ricard, 2022; Webb et al., 2022). These limitations also hinder reproducibility and generalizability (Open Science Collaboration, 2015), as well as the translation of scientific findings into clinical applications and interventions. The limited evidence base regarding BIPOC can only be addressed when neuroscience as a field, and individual scientists, make a concrete commitment to reversing exclusion and increasing diversity (Wilton et al., 2020). This manuscript reviews current limitations to methodology, recruitment, and reporting practices in clinical neuroscience and offers solutions.

Dis/ability Studies and Critical Race Theory (DisCrit) describes race and dis/ability as social constructs that primarily involve not the individual differences themselves, but rather, how others respond to those individual differences (Annamma et al., 2013, 2016). This theory centers external perceptions about race and disability as impacting the experiences of marginalized individuals (Annamma et al., 2018), with intersecting identities giving rise to multiple marginalization (Crenshaw, 1991). For example, Black children in the United States are under-identified as having speech/language impairments (Robinson and Norton, 2019); at the same time, Black children are also over-identified and misdiagnosed with conduct disorder rather than autism (Mandell et al., 2007). The perceptions of others (in this example, clinicians) about race reinforce perceptions about disability (and vice versa), leading to negative outcomes. DisCrit conceptualizes inequity at the intersection of race and dis/ability (Annamma et al., 2013), paralleling the intertwined fight for civil rights and dis/ability rights in the United States and reflecting everyday realities (Turnbull et al., 2006) (i.e., a Black autistic individual is not only Black or only autistic, but rather, navigates daily life as someone others perceive as Black and autistic).


Methodological limitations of neurotechnology for Black, Indigenous, and People of Color from clinical populations


Functional magnetic resonance imaging and functional near-infrared spectroscopy

Functional neuroimaging tools have led to dramatic advances in the diagnosis and study of communication disorders (Butler et al., 2020). Functional magnetic resonance imaging (fMRI) provides millimeter-level anatomical information, and also permits the assessment of regions of activation associated with an online behavioral task. While this information is highly informative, fMRI requires participants to remain in a confined space with little to no head movement, potentially eliciting anxiety and discomfort. MRI also involves significant environmental noise, which can be difficult to tolerate (Crosson et al., 2010). Hence, individuals from clinical populations whose sensory needs, anxiety, or difficulty in comprehending the need to remain motionless, are less able to participate in MRI studies; this includes individuals with neurodevelopmental disorders and cognitive impairment. Consequently, fMRI studies are more likely to include individuals with age-appropriate neurocognitive skills, and fewer neurodevelopmental disorder traits (Cosgrove et al., 2022).

Functional near-infrared spectroscopy uses the absorption of near-infrared light to measure hemodynamic oxyhemoglobin and deoxyhemoglobin concentrations in the cortex as a proxy for direct neural responses, similar to fMRI’s BOLD signal (Jöbsis, 1977; Ferrari and Quaresima, 2012; Scholkmann et al., 2014). NIRS is more robust than MRI to head and body motion; it also permits data collection in an unrestricted environment, avoiding the need to remain motionless in a small scanner bore. Thus, fNIRS permits the assessment of neural responses in a broader range of individuals, such as those with speech/language impairments (Butler et al., 2020).

The efficacy of fNIRS (and the methodologically similar electroencephalography, EEG) varies by melanin and hair type (Yücel et al., 2021). NIRS and EEG require adequate contact with the scalp for good signal reception, and the MRI head coil does not fit individuals with large afro-textured hair, nor does it allow for data collection in individuals with hair extensions, as many use metal (Parker and Ricard, 2022; Webb et al., 2022). Thus, as currently deployed, these important neuroscience tools are less effective with coarse and/or curly hair and with darker skin. Given the multiple challenges of data collection, researchers may explicitly or implicitly exclude BIPOC by screening them out; even when BIPOC are included, their hemodynamic responses may be less usable or make BIPOC look less responsive to stimuli (Yücel et al., 2021; Webb et al., 2022). These methodological challenges lead to the systematic and disproportionate exclusion of BIPOC individuals from neuroimaging research.



Potential solution: Interdisciplinary approaches

Ignorance about systematic exclusion leads to an evidence base that is biased and unrepresentative. To counter marginalization of BIPOC from clinical populations (Annamma et al., 2018), we must transform both the scientific process and neuroimaging methods, prioritizing the collection of high-quality data from diverse participants. A The New York Times editorial suggested that effective strategies to address scientific, technological, ecological, political, and economic challenges, such as water use and conservation, require interdisciplinary thematically organized problem-focused programs including stakeholders (Taylor, 2009). We endorse this “all-in” approach with thematically organized approaches to dis/ability and race in neuroscience. For example, Parker and Ricard (2022) called for researchers, engineers, Black hairstylists and barbers, and research participants to co-develop accommodations for diverse hairstyles. Additional participants in the larger effort would include BIPOC community members (Lewis and Oyserman, 2016; Maye et al., 2021), policymakers and commercial organizations (National Institutes of Health, 2021), legal and educational theorists to generate models of underrepresentation (Powell, 2012; Annamma et al., 2013), and psychometricians to develop analytical approaches using intersectionality theory (Bauer et al., 2021).

At a broader level, funding agencies, as the National Institutes of Health (2021) has done, must promote interdisciplinary calls for proposals to develop, implement, and disseminate evidence-based practices to combat structural systemic racism. The effectiveness of diversity initiatives must also be benchmarked to funding outcomes (Wilton et al., 2020). In the United States, Black PIs – who are more likely than white PIs to propose doing BIPOC- and community-related research – are less likely than white PIs to receive major NIH (R01) grants (Ginther et al., 2016; Chen et al., 2022). Yet current interdisciplinary initiatives reflect the leadership of BIPOC in the quest to improve scientific innovation and discovery by making neuroscience inclusive; thus, mitigating inequity in grant funding is of paramount importance. For instance, Yücel and colleagues are investigating the effects of hair type and skin pigmentation on the signal quality of fNIRS via a partnership with industry, as well as autism and linguistic researchers (Facebook Research, 2021). Another team, led by Etienne et al. (2020), developed inclusive EEG electrodes for Black individuals and other persons with coarse and curly hair. These approaches are consistent with federal funding priorities of improving minority health and promoting collaborative science (National Institutes of Health, 2021).




Collective response to race and disability


Perpetuating issues impeding inclusive research

Given these and other limitations, BIPOC from clinical populations may be less likely to participate in neuroscience studies. Sampling practices, communication, and teaching can create a feedback loop that normalizes and perpetuates the systematic exclusion of such individuals from science. Over time, scientific practices can reify biased assumptions about race, dis/ability, and who can be included in research. In turn, these assumptions shape the development of research questions and recruitment methods, and impact future science via the training of junior scientists. Following DisCrit (Annamma et al., 2013), this cycle contributes to bias in the evidence base and in who is served by research practices (Lewis and Oyserman, 2016).


Convenience sampling and attrition

In clinical neuroscience, researchers recruit from a pool of participants who share a trait (e.g., autism plus language impairment); see Figure 1A. Researchers make assumptions about who is likely to contribute usable data and complete all study activities; such assumptions may exacerbate underrepresentation (Joseph and Dohan, 2009). Though they may aim for a sample that is representative of the population in terms of race, ethnicity, and other relevant variables (National Institutes of Health, 2017), time pressures on publications, grant applications, and career advancement, may lead to convenience sampling, which selects against BIPOC from clinical populations (Kasari et al., 2013; Durkin et al., 2015); see Figure 1B. As noted in “Functional magnetic resonance imaging and functional near-infrared spectroscopy”, assumptions about who is likely to generate usable data (e.g., white participants with age-appropriate cognitive abilities (Cosgrove et al., 2022); can further increase the underrepresentation of BIPOC from clinical populations.
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FIGURE 1
Application of Dis/ability Studies and Critical Race Theory (Annamma et al., 2018) to clinical neuroscience.


Underrepresentation means there is limited information on how to engage BIPOC from clinical populations in research, which requires being sensitive to the intersection of race and disability (Maye et al., 2021). For instance, nearly all (94%) autism studies exclude individuals with intellectual disabilities, but studies typically do not report information on intelligence or limitations to generalizability (Russell et al., 2019). Considering that researchers are less likely to approach BIPOC than white individuals as potential participants (Wendler et al., 2005), it is likely that autistic BIPOC with intellectual disabilities are even more underrepresented. Furthermore, recruitment and research methods, such as a failure to make time to build rapport, can affect study completion. For example, an autistic BIPOC young adult may initially consent to participation, but grow uneasy in an unfamiliar setting (e.g., laboratory) with unfamiliar people who do not have ties to their community, and complete the study activities in a way that increases noise in their data. Thus, even when well-intentioned researchers recruit and run BIPOC, and when data are collected, the usable data may come primarily from a less diverse, mostly white, sample (Webb et al., 2022). Underreporting of research methods can mask relevant details about the initial pool of potential participants and those participants whose data is included in the final report, resulting in bias; see Figure 1C.




Potential solution: Participatory methods

Mitigating underrepresentation may require researchers to share power in the research process. In community-based participatory research (CBPR), researchers develop partnerships with community stakeholders to develop research questions, methods, and studies, that benefit all parties (Ellis et al., 2021). For research with BIPOC from clinical populations, such partnerships are practical and ethical. Community advisory boards guide and hold researchers accountable for the responsible conduct and dissemination of research (Ellis et al., 2021). Such partnerships align with self-advocacy movements, which advocate for research that reflects their priorities (Gowen et al., 2019). Community partners can advocate for particular outcomes, such as the translation of study findings into policy recommendations, directions for clinical practice, and development of supports. Ultimately, participatory research can help change the collective response of clinical neuroscience to race and disability.

A first step is to identify and remove barriers to participation. In addition to logistical factors (e.g., scheduling studies after work hours and on weekends), Black families and BIPOC overall report distrust of research (George et al., 2014; Shaia et al., 2020). Researchers should spend time building trust, either with community advisory boards or community organizations, on community terms (Ellis et al., 2021). In addition, we should consider how perceptions of disability and race (and the subsequent experiences of individuals) along with systematic exclusion from research as both participants and researchers can influence a participant’s comfort and subsequent performance (Shaia et al., 2020; Yücel et al., 2021). To mitigate that discomfort, researchers could plan a step by step preview of study activities with community partners prior to data collection to ensure activities are accessible to BIPOC from clinical populations.




Underreporting of participant demographics

Underreporting of participant demographics, though common practice in neuroimaging (Choy et al., 2021; Goldfarb and Brown, 2022), contributes to bias. Our team is currently performing a systematic review of the reporting of sociodemographics in empirical, refereed fNIRS studies of speech and language impairments. These studies frequently fail to report race, ethnicity, and other demographics (e.g., socioeconomic status). Failure to report participant race and ethnicity constitutes colorblindness (Webb et al., 2022) and masks the true extent and nature of bias; the information necessary to understand variability is treated as irrelevant.


Potential solution: Reporting, interpretation, and use of research studies

To develop a more authentic evidence base, scientists should implement replicable reporting standards, which should have downstream effects on the interpretation and use of findings to develop studies and make decisions about the state of the science (Kane, 2012). Though responsible reporting cannot address the systemic exclusion of BIPOC from clinical populations from research, it can enhance reproducibility and transparency (Sabik et al., 2021). Per the American Psychological Association (2020) and the American Medical Association (Flanagin et al., 2021), race and ethnicity are social constructs, meaning that authors should report: (a) race and ethnicity together with other factors known to intersect with race and ethnicity; (b) the method by which race and ethnicity information was collected, and why (e.g., to respect funding agency requirements); (c) specific or self-reported labels versus broad categories for race and ethnicity (e.g., allowing people to self-report or select “Naxi” versus “Asian”); and (d) reasons for attrition, considering that some participants are more likely to be excluded than others. Best practices include reporting ethnicity, recognizing that the ethnicity of participants may differ from the ethnicity of researchers (Yücel et al., 2021).

In addition to race and ethnicity, reporting participant characteristics relevant to understanding the generalizability of the findings within that clinical population (e.g., social communication impairment, nonverbal intelligence) can increase our understanding of generalizability. For example, autistic BIPOC with co-occurring diagnoses are often excluded, such that our current understanding of autism is based primarily on white individuals without intellectual disability or language impairment (Durkin et al., 2015; Bottema-Beutel et al., 2021). Importantly, because there is no one-to-one correspondence of race and ethnicity with hair type or skin tone, collecting and reporting measures relevant to skin tone and hair type (e.g., level of skin pigmentation and hair density) may also informative (Facebook Research, 2021).

Researchers should be precise in their interpretation of research findings. Data from neuroscience experiments constitute just one piece of evidence; the scientific community should interpret and use that evidence in a fair and equitable manner, which may necessitate collecting further evidence to support the validity of study findings (Messick, 1989; Kane, 2012; Girolamo et al., 2022). In the case of BIPOC – and especially BIPOC from clinical populations – this entails the following steps: (a) critically asking what demographic and identity variables are necessary to understand representativeness; (b) asking whether participants in a study are representative of the population of interest; (c) deciding under what conditions study findings are or are not generalizable. Researchers should be equally precise in how they use study findings, whether from their or others’ work, to make decisions about the state of the evidence base. For instance, given that the quality of MRI signals is better in white participants with few neurodevelopmental disorder traits and age-appropriate intelligence (Cosgrove et al., 2022), the findings and methods of MRI studies may be less applicable to autistic BIPOC with intellectual disability.





Discussion

The factors in underrepresentation of BIPOC from clinical populations in neuroscience are myriad, with DisCrit helping conceptualize such exclusion (Annamma et al., 2013). In addition to the solutions offered above, systems-level change is needed to make neuroscience more inclusive.


Middle-out advocacy for systems change

As the leaders in research design, researchers inadvertently signal who is and is not welcome to participate (Lewis and Oyserman, 2016). As with fMRI (Cosgrove et al., 2022) and EEG (Choy et al., 2021), and fNIRS (Parker and Ricard, 2022), current neuroimaging practices insufficiently minimize racial, ethnic, and disability-relevant diversity, consistent with a model where individual differences are primarily a function of others’ reactions (Annamma et al., 2013). To mitigate exclusion, researchers must be proactive advocates for change. Funders of research, universities, and commercial organizations exert influence downward on researchers by deciding who and what to fund, publish, and promote (Janda and Parag, 2013). At the bottom of the research system are participants, who, unless they are part of a participatory partnership, only exert influence upward by electing to take part in research. Researchers are situated in the middle of this system. They mutually influence each another (e.g., when reviewing manuscripts and grants, thus shaping who and what is published or funded), but also exert upward influence on funders (e.g., when advocating for research or serving on a committee), and downward influence on participants and mentees (e.g., advising on research design, analysis, and reporting, and coaching students on best practices).

Within this structure, researchers are the only stakeholders who exert influence in three directions. Researchers are also the most knowledgeable about their studies and research practices. Thus, researchers are the best advocates for change in how research is conducted, evaluated, and funded. It is also critical to cite, center, and implement the suggestions of BIPOC researchers who bring light to these issues and generate solutions, such as community-based methods for autism research (Maye et al., 2021), develop inclusive fNIRS methods and tools (Etienne et al., 2020; Parker and Ricard, 2022; Webb et al., 2022), and present best reporting practices (Yücel et al., 2021). If clinical neuroscience researchers exert advocacy in these ways, there will be material changes in the valuation and funding of research, the scientific evidence base, and research culture.




Conclusion

Overall, the self-perpetuating cycle of underrepresentation of BIPOC from clinical populations presents important challenges to the field of neuroscience. Using DisCrit as an explanatory pathway, this article discusses the factors exacerbating underrepresentation and outlines how researchers are uniquely positioned to effect change. It is our hope that researchers take up the call for advocacy and generate innovative solutions to make our field more authentically equitable and just.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: in the original manuscripts (cited in the references).



Author contributions

TG: conceptualization, methodology, formal analysis, investigation, writing – original draft, visualization, and supervision. TP: conceptualization, formal analysis, and writing – review and editing. I-ME: funding acquisition, project administration, and writing – review and editing. All authors contributed to the article and approved the submitted version.



Funding

TG was supported by NIH T32DC017703. TP was supported by NSF GRFP 1752134 and I-ME was supported by NIH 1R01MH112687-01A1.



Acknowledgments

We acknowledge Caroline A. Larson and Dick Aslin for providing feedback on this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

American Psychological Association (2020). Publication Manual of the American Psychological Association: The Official Guide to APA Style, 7th Edn. Washington, D.C: American Psychological Association.

Annamma, S. A., Connor, D., and Ferri, B. (2013). Dis/ability critical race studies (DisCrit): theorizing at the intersections of race and dis/ability. Race Ethnicity Educ. 16, 1–31. doi: 10.1080/13613324.2012.730511

Annamma, S. A., Connor, D. J., and Ferri, B. A. (2016). “A truncated genealogy of DisCrit,” in DisCrit: Disability Studies and Critical Race Theory in Education, eds D. J. Connoa, B. A. Ferri, and S. A. Annamma (New York, NY: Teachers College Press).

Annamma, S. A., Ferri, B. A., and Connor, D. J. (2018). Disability critical race theory: exploring the intersectional lineage, emergence, and potential futures of DisCrit in education. Rev. Res. Educ. 42, 46–71. doi: 10.3102/0091732X18759041

Bauer, G. R., Churchill, S. M., Mahendran, M., Walwyn, C., Lizotte, D., and Villa-Rueda, A. A. (2021). Intersectionality in quantitative research: a systematic review of its emergence and applications of theory and methods. SSM - Population Health 14:100798. doi: 10.1016/j.ssmph.2021.100798

Bottema-Beutel, K., Kapp, S. K., Lester, J. N., Sasson, N. J., and Hand, B. N. (2021). Avoiding ableist language: suggestions for autism researchers. Autism Adulthood 3, 18–29. doi: 10.1089/aut.2020.0014

Butler, L. K., Kiran, S., and Tager-Flusberg, H. (2020). Functional near-infrared spectroscopy in the study of speech and language impairment across the life span: a systematic review. Am. J. Speech Lang. Pathol. 29, 1674–1701. doi: 10.1044/2020_AJSLP-19-00050

Chen, C. Y., Kahanamoku, S. S., Tripati, A., Alegado, R. A., Morris, V. R., Andrade, K., et al. (2022). Decades of systemic racial disparities in funding rates at the national science foundation. [Preprint]. doi: 10.31219/osf.io/xb57u

Choy, T., Baker, E., and Stavropoulos, K. (2021). Systemic racism in EEG research: considerations and potential solutions. Affect. Sci. 3, 14–20. doi: 10.1007/s42761-021-00050-0

Cosgrove, K. T., McDermott, T. J., White, E. J., Mosconi, M. W., Thompson, W. K., Paulus, M. P., et al. (2022). Limits to the generalizability of resting-state functional magnetic resonance imaging studies of youth: an examination of ABCD Study§baseline data. Brain Imaging Behav. 16, 1919–1925. doi: 10.1007/s11682-022-00665-2

Crenshaw, K. (1991). Mapping the margins: intersectionality, identity politics, and violence against women of color. Stanford Law Rev. 43, 1241–1499. doi: 10.2307/1229039

Crosson, B., Ford, A., McGregor, K. M., Meinzer, M., Cheshkov, S., Li, X., et al. (2010). Functional imaging and related techniques: an introduction for rehabilitation researchers. J. Rehabil. Res. Dev. 47, vii–xxxiv.

Durkin, M. S., Elsabbagh, M., Barbaro, J., Gladstone, M., Happe, F., Hoekstra, R. A., et al. (2015). Autism screening and diagnosis in low resource settings: challenges and opportunities to enhance research and services worldwide. Autism Res. 8, 473–476. doi: 10.1002/aur.1575

Ellis, C., Jacobs, M., and Kendall, D. (2021). The impact of racism, power, privilege, and positionality on communication sciences and disorders research: time to reconceptualize and seek a pathway to equity. Am. J. Speech Lang. Pathol. 30, 2032–2039. doi: 10.1044/2021_AJSLP-20-00346

Etienne, A., Laroia, T., Weigle, H., Afelin, A., Kelly, S. K., Krishnan, A., et al. (2020). “Novel electrodes for reliable EEG recordings on coarse and curly hair,” in IEEE Engineering in Medicine and Biology Society. Annual International Conference, (Piscataway, NJ). doi: 10.1109/EMBC44109.2020.9176067

Facebook Research (2021). Announcing the Winners of the 2021 Engineering Approaches to Responsible Neural Interface Design Request for Proposals. Available online at: https://research.facebook.com/blog/2021/09/announcing-the-winners-of-the-2021-engineering-approaches-to-responsible-neural-interface-design-request-for-proposals/ (accessed July 2, 2022).

Ferrari, M., and Quaresima, V. (2012). A brief review on the history of human functional near-infrared spectroscopy (fNIRS) development and fields of application. NeuroImage 63, 921–935. doi: 10.1016/j.neuroimage.2012.03.049

Flanagin, A., Frey, T., Christiansen, S. L., and Ama Manual of Style Committee (2021). Updated guidance on the reporting of race and ethnicity in medical and science journals. JAMA 326, 621–627. doi: 10.1001/jama.2021.13304

George, S., Duran, N., and Norris, K. (2014). A systematic review of barriers and facilitators to minority research participation among African Americans, Latinos, Asian Americans, and Pacific Islanders. Am. J. Public Health 104, e16–e31. doi: 10.2105/AJPH.2013.301706

Ginther, D. K., Kahn, S., and Schaffer, W. T. (2016). Gender, race/ethnicity, and National Institutes of Health R01 research awards: is there evidence of a double bind for women of color? Acad. Med. 91:1098. doi: 10.1097/ACM.0000000000001278

Girolamo, T., Ghali, S., Campos, I., and Ford, A. (2022). Interpretation and use of language assessments for diverse school-age individuals. Perspect. ASHA Special Interest Groups 7, 981–994. doi: 10.1159/000496969

Goldfarb, M. G., and Brown, D. R. (2022). Diversifying participation: the rarity of reporting racial demographics in neuroimaging research. NeuroImage 254:119122. doi: 10.1016/j.neuroimage.2022.119122

Gowen, E., Taylor, R., Bleazard, T., Greenstein, A., Baimbridge, P., and Poole, D. (2019). Guidelines for conducting research studies with the autism community. Autism Policy Practice 2, 29–24.

Henrich, J., Heine, S. J., and Norenzayan, A. (2010). The weirdest people in the world? Behav. Brain Sci. 33, 61–83. doi: 10.1017/S0140525X0999152X

Janda, K. B., and Parag, Y. (2013). A middle-out approach for improving energy performance in buildings. Building Res. Inform. 41, 39–50. doi: 10.1080/09613218.2013.743396

Jöbsis, F. F. (1977). Noninvasive, infrared monitoring of cerebral and myocardial oxygen sufficiency and circulatory parameters. Science 198, 1264–1267. doi: 10.1126/science.929199

Joseph, G., and Dohan, D. (2009). Diversity of participants in clinical trials in an academic medical center: the role of the ‘good study patient?’. Cancer 115, 608–615. doi: 10.1002/cncr.24028

Kane, M. (2012). Validating score interpretations and uses. Lang. Test. 29, 3–17. doi: 10.1177/0265532211417210

Kasari, C., Brady, N., Lord, C., and Tager-Flusberg, H. (2013). Assessing the minimally verbal school-aged child with autism spectrum disorder. Autism Res. 6, 479–493.

Lewis, N. A., and Oyserman, D. (2016). Using identity-based motivation to improve the nation’s health without breaking the bank. Behav. Sci. Policy 2, 24–38. doi: 10.1353/bsp.2016.0013

Mandell, D. S., Ittenbach, R. F., Levy, S. E., and Pinto-Martin, J. A. (2007). Disparities in diagnoses received prior to a diagnosis of autism spectrum disorder. J. Autism. Dev. Disord. 37, 1795–1802.

Maye, M., Boyd, B. A., Martínez-Pedraza, F., Halladay, A., Thurm, A., and Mandell, D. S. (2021). Biases, barriers, and possible solutions: steps towards addressing autism researchers under-engagement with racially, ethnically, and socioeconomically diverse communities. J. Autism. Dev. Disord. 52, 4206–4211. doi: 10.1007/s10803-021-05250-y

Messick, S. (1989). Meaning and values in test validation: the science and ethics of assessment. Educ. Res. 18, 5–11. doi: 10.2307/1175249

National Institutes of Health (2017). Amendment: NIH Policy and Guidelines on the Inclusion of Women and Minorities as Subjects in Clinical Research. Bethesda, MD: National Institutes of Health.

National Institutes of Health. (2021). NIH-wide strategic plan for fiscal years 2021-2025. Bethesda, MD: National Institutes of Health.

Open Science Collaboration (2015). Estimating the reproducibility of psychological science. Science 349:aac4716. doi: 10.1126/science.aac4716

Parker, T. C., and Ricard, J. A. (2022). Structural racism in neuroimaging: perspectives and solutions. Lancet Psychiatry 9:e22. doi: 10.1016/S2215-0366(22)00079-7

Powell, J. A. (2012). Racing to Justice: Transforming our Conceptions of Self and other to Build an Inclusive Society. Bloomington, IND.: Indiana University Press.

Robinson, G. C., and Norton, P. C. (2019). A decade of disproportionality: a state-level analysis of African American students enrolled in the primary disability category of speech or language impairment. Lang. Speech Hearing Services Schools 50, 267–282.

Russell, G., Mandy, W., Elliott, D., White, R., Pittwood, T., and Ford, T. (2019). Selection bias on intellectual ability in autism research: a cross-sectional review and meta-analysis. Mol. Autism 10, 1–10. doi: 10.1186/s13229-019-0260-x

Sabik, N. J., Matsick, J. L., McCormick-Huhn, K., and Cole, E. R. (2021). Bringing an intersectional lens to “open” science: an analysis of representation in the reproducibility project. Psychol. Women Quarterly 45, 475–492. doi: 10.1177/03616843211035678

Scholkmann, F., Kleiser, S., Metz, A. J., Zimmermann, R., Pavia, J. M., Wolf, U., et al. (2014). A review on continuous wave functional near-infrared spectroscopy and imaging instrumentation and methodology. NeuroImage 85, 6–27. doi: 10.1016/j.neuroimage.2013.05.004

Shaia, W. E., Nichols, H. M., Dababnah, S., Campion, K., and Garbarino, N. (2020). Brief report: participation of black and African-American families in autism research. J. Autism. Dev. Disord. 50, 1841–1846. doi: 10.1007/s10803-019-03926-0

Taylor, M. C. (2009). End the University as we know it. New York, NY: The New York Times.

Turnbull, H. R. III, Turnbull, A. P., Stowe, M., and Huerta, N. (2006). Free Appropriate Public Education: The Law and Children with Disabilities, 75h Edn. Denver, CO: Love Publishing Company.

Webb, E. K., Etter, J. A., and Kwasa, J. A. (2022). Addressing racial and phenotypic bias in human neuroscience methods. Nat. Neurosci. 25, 410–414. doi: 10.1038/s41593-022-01046-0

Wendler, D., Kington, R., Madans, J., Van Wye, G., Christ-Schmidt, H., Pratt, L. A., et al. (2005). Are racial and ethnic minorities less willing to participate in health research? PLoS Med. 3:e19. doi: 10.1371/journal.pmed.0030019

Wilton, L. S., Bell, A. N., Vahradyan, M., and Kaiser, C. R. (2020). Show don’t tell: diversity dishonesty harms racial/ethnic minorities at work. Personal. Soc. Psychol. Bull. 46, 1171–1185. doi: 10.1177/0146167219897149

Yücel, M. A., Lühmann, A. V., Scholkmann, F., Gervain, J., Dan, I., Ayaz, H., et al. (2021). Best practices for fNIRS publications. Neurophotonics 8: 012101.



OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/nav.xhtml




Contents





		Cover



		Incorporating Dis/ability Studies and Critical Race Theory to combat systematic exclusion of Black, Indigenous, and People of Color in clinical neuroscience



		Introduction



		Methodological limitations of neurotechnology for Black, Indigenous, and People of Color from clinical populations



		Functional magnetic resonance imaging and functional near-infrared spectroscopy



		Potential solution: Interdisciplinary approaches







		Collective response to race and disability



		Perpetuating issues impeding inclusive research



		Convenience sampling and attrition







		Potential solution: Participatory methods







		Underreporting of participant demographics



		Potential solution: Reporting, interpretation, and use of research studies











		Discussion



		Middle-out advocacy for systems change







		Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References

















OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Neuroscience

Incorporating Dis/ability Studies
and Critical Race Theory to
combat systematic exclusion of
Black, Indigenous, and People
of Color in clinical neuroscience












OPS/images/logo.jpg
'frontiers ‘ Frontiers in Neuroscience







OPS/images/fnins-16-988092-g001.jpg
O White participant from a clinical

Q population

“Good” research participant A Pool of potential participants

%BIPOC.participantfromaclinical O O O O O
population ngmm
O O O O O
e A 0 e

< to recruit to clinical neuroscience

2,
studies ’?3(/
7
A
%
s

'Q' L O O
ATTRITION mmm

\/

C Homogeneous sample B Convenience sample
of “good participants” who to include in the evidence base for
completed the study to diagnostic criteria, assessments &

include in reporting practices





