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Title: The Association between the Social Vulnerability Index and Access to California 69 

High School Athletic Trainers 70 

 71 

 72 

Abstract: 73 

Context: Social determinants of health are known to affect overall access to youth sports, 74 

however, it is not fully understood how multiple social determinants of health may impact access 75 

to school-based athletic training services. 76 
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Objective: To determine the relationship between Social Vulnerability Index (SVI) scores on 77 

access to high school-based athletic trainers in California 78 

Design: Retrospective, cross-sectional study 79 

Setting: Online survey 80 

Patients or Other Participants: California Interscholastic Federation (CIF) high school 81 

respondents of the 2022-23 Participation Census 82 

Main Outcome Measures: Association between Social Vulnerability Index scores and access 83 

to school-based athletic trainer services 84 

Methods: This study uses data from CIF high school respondents of the 2022-23 Participation 85 

Census. School addresses were used to extract SVI scores from the U.S. Census Bureau. 86 

Separate multivariable logistic regressions and generalized linear mixed effects models 87 

assessed the relationships between access to school-based athletic training services and SVI 88 

scores at the census and county levels. 89 

Results: There were 1,598 respondent schools (65% public, 24% private, and 11% charter). 90 

49% of schools reported having an athletic trainer, of which 41% were certified. Adjusted 91 

analyses revealed that increased vulnerability in household characteristics was associated with 92 

lower odds of access to athletic trainers and certified athletic trainers at both county (OR: 0.89 93 

(95% CI: 0.80, 0.99); p = .04) and census tract levels (OR: 0.93 (95% CI: 0.89, 0.97); p = .002). 94 

Increased vulnerability in socioeconomic status was associated with lower odds of having an 95 

certified athletic trainer at the census tract level (OR: 0.94 (95% CI: 0.89, 0.98); p = .006), but 96 

not the county level (p = .16).   97 

Conclusions: Increased vulnerability in household characteristics is associated with decreased 98 

odds of access to high school-based athletic training services. 99 
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 100 

Key words: Youth sports; Health care access; School-based athletic trainer; Social 101 

determinants of health; Health inequities 102 

Abstract word count: 289  103 

Body of manuscript word count: 3934 104 

Key points: 105 

1. The majority of California Interscholastic Federation (CIF) high schools do not have a 106 

certified athletic trainer on staff. 107 

2. Increased numbers of elderly and pediatric household members, individuals with 108 

disabilities, single-parent households, and poor English language proficiency are 109 

associated with decreased odds of access to school-based athletic training services.  110 

3. Lower socioeconomic status and increased vulnerability in housing type and 111 

transportation at the census tract level are also associated with reduced odds of access 112 

to school-based athletic training services. 113 

 114 

Athletic trainers (ATs) serve a crucial role in caring for athletes as they are frequently the first to 115 

assess and treat injured athletes. However, availability of ATs in California high school-based 116 

settings is inconsistent as no mandates exist to require the presence of ATs in schools. Despite 117 

having the second largest number of high school athletes in the U.S. at around 763,000, 118 

California is the only state which lacks regulations and licensure for ATs.1 Prior research 119 

revealed that over 54,000 student athletes in California received care from an unqualified health 120 

personnel serving in the role of an AT.1 Efforts to protect youth athletes through athletic training 121 

licensure have been attempted in the past through bills proposed to the California state 122 
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legislature; however, none have been implemented to-date.2 The lack of licensure regulation for 123 

ATs in California directly impacts the availability and quality of care for high school athletes. In 124 

areas with fewer resources or less access to qualified health professionals, student athletes 125 

may receive inadequate care from untrained or uncertified individuals who call themselves 126 

“athletic trainers.” Marginalized communities and under-resourced schools are more likely to 127 

experience gaps in access to qualified care, potentially contributing to health disparities and 128 

worse health outcomes for student athletes. Although reasons for lack of ATs in the school 129 

setting are varied, literature suggests that the presence of a school-based AT may help to 130 

mitigate the effects of the social determinants of health (SDoH) on athlete health and 131 

wellbeing.3–7 SDoH are factors that can influence one’s health, such as policies and laws, 132 

geographic location, the built environment (e.g., sidewalks, open spaces), race, socioeconomic 133 

status, as well as access to education, nutritious foods, physical activity opportunities, and 134 

healthcare.8  135 

 136 

A growing body of evidence reveals inequitable SDoH exists for athletes, which can lead to 137 

health disparities among different populations. One study found that Black athletes are less 138 

knowledgeable about concussion symptoms than their White counterparts, which may delay 139 

access to appropriate treatment and subsequent return to sports.9 Prior work has also identified 140 

inequities in access to surgical care for those who have been injured. Pediatric athletes who 141 

were Black, Hispanic, or publicly insured are more likely to experience a greater delay to 142 

surgery after an anterior cruciate ligament rupture when compared to their counterparts.10 143 

Evaluating AT access in the context of SDoH is important because it affects how sports-related 144 

injuries are evaluated and managed. For example, among racial minorities, the presence of ATs 145 

have been associated with increased athlete knowledge about concussion, as well as increased 146 

survival after sudden cardiac arrest.7,9,11,12 Although SDoH are known to affect overall access to 147 
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youth sports, the role of SDoH on access to school-based athletic training services has not been 148 

fully elucidated.  149 

Prior studies examining the relationship between SDoH and school-based athletic training 150 

access did not take into account the intersectionality of SDoH.4,5 Intersectionality is a theoretical 151 

framework that examines how different parts of a person’s identity can work together to create 152 

advantages and/or challenges experienced on the individual level, as well as reflect the systems 153 

of power and marginalization that exist at the larger macro societal level.13 Studying 154 

intersectionality is crucial when examining SDoH because it acknowledges the complex realities 155 

of everyday life and helps to explain how multiple factors interact to shape health outcomes. 156 

Some individuals may hold multiple identities – such as low socioeconomic status, racial 157 

minority, and female –  that compound and can ultimately lead to health inequities and 158 

disparities. While no metric is perfect at capturing the nuances of intersectionality, the Centers 159 

for Disease Control and Prevention/ Agency for Toxic Substances and Disease Registry’s 160 

(CDC/ATSDR’s) Social Vulnerability Index (SVI) provides an opportunity to assess multiple 161 

SDoH all at once. The SVI was originally created to help public health officials and local 162 

planners better prepare for and respond to emergency events like hurricanes and disease 163 

outbreaks, and has also been applied to social ecological research. It is a measure of social 164 

vulnerability that considers 16 U.S. Census variables across 4 domains: 1) racial & ethnic 165 

minority status, 2) household characteristics, 3) socioeconomic status, and 4) housing type & 166 

transportation (Appendix B).14 Through the lens of the social ecological model of health, a 167 

theoretical framework which explains how factors in various layers of the environment interact 168 

together and can influence one’s health (Appendix A), we set our primary aim to evaluate the 169 

association between county and census tract level SVI scores and California Interscholastic 170 

Federation (CIF) high school access to school-based certified ATs and unverified trainers 171 

(UTs).15 Our secondary aim was to describe the variability in SVI scores between and within 172 
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counties in California. We hypothesize that a higher overall SVI score and domain specific SVI 173 

scores are associated with less access to school-based certified ATs and UTs.  174 

Methods: 175 

Study Sample:  176 

Using the social ecological model as the theoretical framework, we conducted a retrospective 177 

cross-sectional study using publicly available data. We utilized the state-based CDC/ATSDR’s 178 

SVI database to collect county and census tract level SVI scores within California.16  Given that 179 

a single county can have large variations in SDoH and thus may not be representative of 180 

individual schools, SVI scores were collected at both the county and census tract levels. Census 181 

tracts are small, geographic areas used by the U.S. Census Bureau to analyze local patterns in 182 

demographics, housing, health, and other social factors. Multiple census tracts exist within a 183 

single county. The census tract level is the most granular level of data available from the SVI 184 

database. The database is based on the U.S. Census Bureau’s American Community Survey 185 

data from 2020 as this was the most up-to-date data available. The CIF Participation Census is 186 

an annual survey that collects information on its member schools.17 The 2022-23 CIF 187 

Participation Census (Appendix C) was the most up-to-date data available and was used to 188 

collect demographic information (e.g. name, address, school type) of  individual high schools. Of 189 

1,609 CIF member high schools in the 2022-23 academic year, 1,598 (99%) schools responded 190 

to the annual Participation Census. We did not conduct an a priori power analysis since all 191 

schools who responded to the 2022-23 Participation Census were included in this study. The 192 

University of California, San Francisco Institutional Review Board approved our study. 193 

 194 

Data collection 195 

We extracted participating school names, the city of address for each school, school type 196 

(public, public/charter, or private), total student enrollment, total student athlete enrollment, 197 
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access to school-based UTs, and access to school-based certified ATs from the CIF census 198 

database.17 We then manually cross referenced the school names and city of addresses with 199 

the California Department of Education’s online California School Directory and/or the school’s 200 

website to determine the school’s address. Subsequently, we used each school’s address (or 201 

geographic coordinates found on Google Maps when the address was inadequate) to match 202 

each school to its corresponding county and census tract utilizing an online geocoder developed 203 

by the U.S. Census Bureau.18,19 Then we matched each school to its corresponding county and 204 

census tract level SVI scores using the state-based CDC/ATSDR’s SVI database.14 The primary 205 

outcomes of interest were: 1) access to school-based UTs, and 2) access to school-based 206 

certified ATs. Secondary outcomes of interest included intercounty and intracounty variability in 207 

SVI scores. 208 

 209 

Statistical Approach:  210 

We summarized demographic data using descriptive statistics with medians [interquartile 211 

ranges] summarizing continuous variables and frequencies (%) summarizing categorical 212 

variables. We built separate multivariable logistic regressions to assess the relationships 213 

between census level SVI scores (overall and all SVI domains) and access to school-based UTs 214 

and certified ATs. Then, we used generalized linear mixed effects models, with a binary 215 

outcome and logit link, to assess the relationships between county level SVI scores (overall and 216 

SVI domains) and access to school-based UTs and certified ATs. We included a random effect 217 

for counties in these models to account for correlation among schools within the same county. 218 

We adjusted all models for school enrollment size, total sport participation and school type. If a 219 

school did not know whether an AT was on staff, we removed that school from analyses 220 

involving AT as an outcome. We used coefficients of variation to assess intercounty and 221 

intracounty variability in SVI scores. SAS version 9.4 (SAS Institutes, Cary, NC) was used for all 222 

analyses and statistical significance was set a priori at α=0.05. 223 
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 224 

Results: 225 

Demographics: 226 

Based upon the CIF census data, of the 1,598 respondent schools, 65% were public, 24% 227 

private, and 11% charter (Table 1). The median student enrollment per school was 928 students 228 

[IQR: 327, 1817]. The median number of athletes per school was 460 [IQR: 174, 750]; however, 229 

this number does not account for multisport athletes, thus the number of unique athletes may be 230 

overcounted. 49% of high schools reported having an “athletic trainer” on staff, of which 41% 231 

were certified ATs. The majority of high school-based ATs worked part-time (61%). 232 

 233 

Association between SVI and UT on Staff: 234 

When adjusted for school type, school enrollment size, and total sport participation, an 235 

increased SVI score (indicating increased vulnerability) in household characteristics was 236 

associated with lower odds of having a high school UT on staff at both county (OR: 0.89 (95% 237 

CI: 0.80, 0.99); p = .04) and census tract levels (OR: 0.93 (95% CI: 0.89, 0.97); p = .002) (Table 238 

2). Higher scores in socioeconomic status, racial and ethnic minority status, and housing type 239 

and transportation were not significantly associated with access to high school UTs at both the 240 

county and census tract levels. Increased overall SVI scores were associated with lower odds of 241 

having a high school UT at the census tract level (OR: 0.95 (95% CI: 0.90, 0.99); p = .02), but 242 

not the county level (p = .75).  243 

 244 

Association between SVI and certified AT on Staff: 245 

Using the same adjustments for analyses, increased socioeconomic status SVI scores were 246 

associated with lower odds of having a high school certified AT at the census tract level (OR: 247 

0.94 (95% CI: 0.89, 0.98); p = .006), but not the county level (p = .16) (Table 2). A higher SVI 248 

score in household characteristics was associated with lower odds of having a high school 249 
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certified AT on staff at both county (OR: 0.86 (95% CI: 0.77, 0.96); p = .009) and census tract 250 

levels (OR: 0.91 (95% CI: 0.87, 0.96); p < .001). Higher SVI scores in racial & ethnic minority 251 

status were not significantly associated with access to high school certified ATs at both the 252 

county and census tract levels. Increased vulnerability in housing type and transportation at the 253 

census tract level was associated with lower odds of having a high school certified AT (OR: 0.95 254 

(95%CI: 0.91, 0.99); p = .02), but not at the county level (p = .73). Increased overall SVI scores 255 

were associated with lower odds of having a high school certified AT at the census tract level 256 

(OR: 0.92 (95% CI: 0.88, 0.97); p < .001), but not at the county level (p = .22).  257 

 258 

Intercounty and Intracounty Variability in SVI: 259 

Intercounty (between-county) variability was highest in household characteristics SVI scores, 260 

and lowest in racial & ethnic minority status SVI scores (Table 3). Marin County has the greatest 261 

intracounty (within-county) variability in overall SVI score (Table 4, Figure 1). 262 

 263 

Discussion:  264 

Access to high-quality youth sports includes the adequate staffing of athletic trainers, who are 265 

first-line triagers for injuries, recognize life-threatening medical conditions, and manage medical 266 

emergencies.20 SDoH are known to affect overall access to youth sports, however, it is not fully 267 

understood how multiple SDoH, outside of socioeconomic status, may impact the access to 268 

school-based ATs.4 Additionally, there is a need for increased quality of health equity research 269 

methodologies which considers the assessment of multiple contributors and their impact on 270 

health disparities in sports and exercise medicine.21 Using the social ecological model of health 271 

as a theoretical framework and the SVI as a measure of multiple SDoH, we examined sixteen 272 

distinct SDoH and found differential access to athletic training services based on the 273 

geographical location of a school and certain SDoH affecting that region. 274 

 275 
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In our study, increased vulnerability in household characteristics (e.g. elderly and pediatric 276 

household members, individuals with disabilities, single-parent households, and poor English 277 

language proficiency) at both the county and census tract levels stood out as the primary SVI 278 

domain associated with decreased access to school-based UTs and certified ATs. To our 279 

knowledge, this is a novel finding that has not been demonstrated in prior research. One 280 

possible explanation is that immigrants in addition to racial and ethnic minority families 281 

frequently live in multigenerational households to pool resources both in finances as well as 282 

supervised care for dependents such as the elderly, children, and individuals with disabilities.22 283 

Due to the stretching of limited resources, parents in these settings may not advocate for ATs at 284 

their school districts given that their efforts are spent elsewhere providing for the entire family. 285 

Moreover, these parents may simply not be aware of the existence or value of ATs due to 286 

language barriers. However, as household characteristics have not been previously studied in 287 

research examining SDoH and their relationship to school-based AT access, drawing definitive 288 

conclusions proves challenging. Our results also reveal that an increased overall vulnerability at 289 

the census tract level is associated with decreased odds of access to both school-based UTs 290 

and certified ATs. Given that the other SVI domains had variable association with access to 291 

athletic training services, household characteristics may be the most influential driving force 292 

behind overall social vulnerability. This underscores the importance of further research into 293 

household characteristics as a crucial factor influencing access to school-based ATs. 294 

 295 

At the more granular census tract level, our analysis revealed that lower odds of certified AT 296 

access was also associated with increased vulnerability in the socioeconomic status (SES) as 297 

well as housing type and transportation domains. Our findings are congruent with prior studies 298 

which demonstrated that decreased SES is associated with decreased AT access.1,23 For 299 

example, one cross-sectional study found that although access to ATs positively influenced 300 

student-athletes’ health care, schools with lower SES had reduced access to AT services.4 The 301 
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researchers of this study used county median household income and percentage of students 302 

eligible for free or reduced-price lunch as a proxy for SES. The disparities in funding for ATs in 303 

California high schools, which are often not reimbursed by third-party payers like Medicaid or 304 

commercial insurers, can be linked to the broader context of California's school funding 305 

evolution.24,25 While legislative changes like Serrano v. Priest and Proposition 13 have 306 

addressed some financial disparities among school districts, ongoing inequalities driven by local 307 

income variations and economic fluctuations persist.25 Consequently, school districts frequently 308 

prioritize resources for teacher and staff salaries over funding for athletics departments, possibly 309 

relegating financial support for ATs to a lower priority.26,27 In addition to variations in school 310 

funding, if parents or the community in which they live have low levels of educational attainment 311 

and SES, then children are less likely to have access to youth sports, and more likely to drop 312 

out of organized sport.23,28–30 This may be related to the increasing cost of youth sports, which 313 

can become burdensome for those who have financial struggles.30,31 Reduced sport 314 

participation may then also lead to reduced employment of ATs in school settings given the 315 

decreased need for athletic training services. Mixed-method studies have also shown that lack 316 

of awareness regarding the importance and impact of ATs may also contribute to AT 317 

understaffing.5,6 These factors ultimately lead school administrators to rely on coaches or other 318 

medical providers, such as school nurses, to fulfill the duties of athletic trainers.5,6 Disparities in 319 

funding for ATs in California's high schools, coupled with socioeconomic and educational 320 

disparities within communities, highlight the ongoing challenges in ensuring equitable access to 321 

sports healthcare professionals. 322 

 323 

Housing type and transportation also has not yet been studied in relation to school-based AT 324 

access. However, our results could demonstrate the intersectionality of SDoH impacting access 325 

to school-based medical care for student athletes in resource-limited environments. A plausible 326 

explanation is that those who rely on public transit and live in multi-unit or mobile homes in 327 
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crowded spaces are more likely to have lower SES, which negatively impacts local school 328 

funding and may result in even less distributed funds to athletic departments. Another possibility 329 

is that the lack of private vehicles as a mode of transportation may serve as a barrier for youth 330 

to attend practices and games, resulting in overall reduction in school sport participation and 331 

therefore insufficient justification for school administrators to allocate funds to employ school-332 

based athletic training services. Of note, limited transportation and housing insecurity have 333 

previously been suggested as barriers to health as perceived by secondary school ATs.32 It is 334 

unclear whether increased vulnerability in housing type and transportation is an independent 335 

risk factor for decreased access to ATs in the school setting.  336 

 337 

Race and ethnicity is one of the most-researched SDoH in sports medicine, and minority 338 

ethnicities are often associated with poor health outcomes.21 It is often used as a proxy for other 339 

SDoH and is thus at risk for being labeled inappropriately as a mediator for social vulnerability.21 340 

We did not find an association between racial and ethnic minority status and access to school-341 

based UTs or certified ATs in our study. This is not to say that a relationship between the two 342 

does not exist. A recently published study showed that California secondary schools without 343 

access to ATs had a larger proportion of Hispanic or Latino as well as African American 344 

students.33 Contrary to previously documented inequitable access to health care affecting racial 345 

and ethnic minorities, Barter et al. found that White-identifying populations experienced limited 346 

access to AT services in public secondary schools.4 Of note, Barter et al.acknowledge they did 347 

not include state level race or ethnicity demographics as part of their inclusion criteria, which 348 

could have biased their results. In the context of our study, it may be that California is a more 349 

racially and ethnically diverse state as compared to some of the states included in the Barter et 350 

al. study, and therefore race and ethnicity as measured by the SVI played a lesser role with 351 

regards to AT access. In addition, there could be other SDoH that may have influenced the 352 

Barter et al. study findings on race, such as SES and geographic locations of secondary 353 
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schools. As previously mentioned, our results are similar to those of the Barter et al. study in 354 

that lower access to AT services is associated with lower SES. Geographic location of 355 

secondary schools has previously been linked to differential access to AT services, with those in 356 

rural settings having decreased access to ATs.34 It may be that the effects of race and ethnic 357 

minority status on access to AT services are amplified when combined with a lower SES and 358 

attending secondary school in a rural setting. This possibility emphasizes the importance to 359 

evaluate multiple SDoH and to consider intersectionality when investigating access to ATs.  360 

 361 

The SDoH-mediated differential access to athletic training services ultimately contributes to 362 

health disparities among youth athletes. The contributing SDoH themes identified in this study - 363 

SES, housing type and transportation, and most importantly household characteristics - 364 

summarize the complex interplay of several SDoH which may affect access to school-based 365 

ATs. Our study found that increased vulnerability in these factors is associated with reduced 366 

access to athletic training services. However, it is in the communities that have the greatest 367 

social vulnerability where the impact of athletic training services may be felt most profoundly. 368 

Insufficient or nonexistent athletic training services can result in reduced prevention, as well as 369 

delayed or inadequate treatment, of injuries affecting high school student athletes. In contrast, 370 

the presence of ATs may be a golden opportunity for increased access to overall healthcare. 371 

ATs frequently function as the first, and often the only, point of contact that a student athlete has 372 

with the healthcare system.35,36 Moreover, ATs in the secondary school setting often serve roles 373 

beyond what is typically expected. ATs are uniquely positioned to serve as health educators, 374 

coordinators, advocates, and navigators for student athletes and their families.35–38 In these 375 

roles, ATs have the potential to reduce the negative effects of SDoH. Focusing on the SDoH 376 

identified in this study could aid in developing targeted interventions to increase access to 377 

athletic training services in California high schools and to help vulnerable communities take a 378 

step towards achieving health equity.36 379 
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 380 

 381 

 382 

Limitations: 383 

We cannot determine causality or temporality between independent and dependent variables 384 

due to the nature of a cross-sectional study design. There may also be other SDoH not captured 385 

in this study, such as access to primary care and food insecurity, that may impact access to an 386 

AT. Additionally, our study does not capture the nuances and unique experiences of each 387 

individual student athlete. As such, we forgo individual athlete demographics such as sexual 388 

orientation and presence of disability that may impact youth participation in sport. 389 

 390 

Given that the CDC/ATSDR’s SVI database is based on the U.S. Census Bureau’s American 391 

Community Survey results, the most granular level of data provided is at the census tract level. 392 

The SVI scores at the county and census tract levels may not be representative of individual 393 

schools. However, viewing data at these levels may help to identify regions where there may be 394 

higher SVI scores in general, and thus help policymakers and researchers understand these 395 

communities and target solutions.  396 

 397 

The SVI database was based on the American Community Survey from 2020, whereas the CIF 398 

participation survey was from the 2022-2023 academic year. We wanted to use the most up-to-399 

date information available to reflect the current landscape of access to school-based athletic 400 

training services, but acknowledge that there are limitations in doing so given the difference in 401 

time points. Additionally, the CIF did not collect any survey data during the 2020-2021 academic 402 

year due to the Covid-19 pandemic. 403 

 404 
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There are also limitations in the instrument used to collect our primary outcomes. The CIF 405 

Participation Census is a self-reporting instrument which depends on California high school 406 

officials to accurately respond to each question. The subjective nature of these surveys may put 407 

our study at risk of recall bias, with either overreporting or underreporting of the outcomes of 408 

interest. However, the requirement for all CIF member schools to submit responses likely 409 

stemmed from a motive to collect accurate data state-wide, and subsequently resulted in a large 410 

sample of schools. Also, given that all participants are CIF member schools, this can subject our 411 

research to selection bias. The instrument itself also has measurement issues as evidenced by 412 

its double barreled question as well as an overlap in two of its available answer choices. 413 

Subsequent iterations of this work should revise the instrument questions to improve validity of 414 

responses.   415 

 416 

Future Directions:  417 

Future studies investigating the role of household characteristics as a social determinant of 418 

health in sports and exercise are warranted. Researchers can consider other SDoH not included 419 

in this study, as well as their intersectionality, to capture their impact on youth sports. Moreover, 420 

mixed methods can be utilized to elicit rich narratives from individual athletes. Finally, SDoH 421 

should also be investigated at a more granular level such as within census tracts. These 422 

research directions can help develop specific interventions to bridge health disparities. 423 

 424 
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Table 1: Descriptive Statistics of School Characteristics  542 

 543 

Variable N(%) or median[IQR] 

School type   

Charter 183 (11%) 

Private 380 (24%) 

Public 1035 (65%) 

Students enrolled 2022-2023, per school 928 [327, 1817] 

Number of athletes, per school* 460 [174, 750] 

UT on staff 781 (49%) 

Certified AT on staff**   

Yes 662 (41%) 

No 887 (55%) 

I don’t know 48 (3%) 

AT hours*   

0-10 hrs/wk 80 (10%) 

11-20 hrs/wk 108 (14%) 

21-30 hrs/wk 117 (15%) 

31+ hrs/wk 175 (22%) 

Full-time 301 (39%) 

*Note: multiple sport athletes are not accounted for in this number, thus these counts may 544 

overestimate the number of unique athletes per school 545 

**Schools that indicated no UT on staff were automatically coded to “No” AT on staff 546 

 547 

Table 2: Association between SVI and Access to an UT and Certified AT on Staff ŧ 548 
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 549 

 Adjusted for UT** Adjusted for Certified 

AT** 

County SVI themesŧ OR (95% CI)* p-value OR (95% CI)* p-value 

Socioeconomic status 0.98 (0.88, 1.09) 0.69 0.92 (0.83, 1.03) 0.16 

Household characteristics 0.89 (0.80, 0.99) 0.04 0.86 (0.77, 0.96) 0.009 

Racial & ethnic minority 

status 

1.04 (0.92, 1.17) 0.56 1.03 (0.90, 1.17) 0.67 

Housing type & 

transportation 

1.06 (0.95, 1.19) 0.31 1.02 (0.90, 1.16) 0.73 

Overall SVI percentile 

ranking 

0.98 (0.88, 1.10) 0.75 0.93 (0.83, 1.04) 0.22 

Census tract SVI themes         

Socioeconomic status 0.97 (0.92, 1.01) 0.16 0.94 (0.89, 0.98) 0.006 

Household characteristics 0.93 (0.89, 0.97) 0.002 0.91 (0.87, 0.96) <0.001 

Racial & ethnic minority 

status 

0.98 (0.93, 1.02) 0.34 0.98 (0.94, 1.03) 0.51 

Housing type & 

transportation 

0.96 (0.92, 1.01) 0.11 0.95 (0.91, 0.99) 0.02 

Overall SVI percentile 

ranking 

0.95 (0.90, 0.99) 0.02 0.92 (0.88, 0.97) <0.001 

Ŧ If AT status unknown then removed from analysis (n=48) 550 

*Unit increase is 10% on vulnerability index 551 

**Adjusted analyses controlled for school enrollment size, total sport participation and school 552 

type 553 
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ŧ A random effect for county was included in all models involving county SVI themes 554 

 555 

Table 3: Intercounty Variability Assessed via Coefficient of Variation (CV) for Each 556 

County Level SVI Theme 557 

 558 

County SVI themes CV estimate 

Socioeconomic status 55.74 

Household characteristics 56.08 

Racial & ethnic minority status 31.93 

Housing type & transportation 41.56 

Overall SVI percentile ranking 47.23 

 559 

Table 4: Intracounty Variability Assessed via Coefficient of Variation for Census Tract 560 

Level Overall SVI Score 561 

 562 

County Overall SVI census tract 

Alameda 59.49 

Amador 35.41 

Butte 21.10 

Calaveras 19.67 

Colusa 46.56 

Contra Costa 75.09 

Del Norte 0.00 

El Dorado 56.59 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-17 via free access



26 

Fresno 51.32 

Glenn 14.64 

Humboldt 42.20 

Imperial 35.16 

Inyo 28.62 

Kern 47.05 

Kings 34.50 

Lake 21.98 

Lassen 35.12 

Los Angeles 49.07 

Madera 38.79 

Marin 81.38 

Mariposa -- 

Mendocino 36.04 

Merced 32.92 

Modoc 66.90 

Mono 0.118 

Monterey 46.25 

Napa 48.82 

Nevada 71.79 

Orange 57.38 

Placer 77.99 

Plumas 20.89 

Riverside 52.94 
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Sacramento 60.44 

San Benito 19.48 

San Bernardino 46.87 

San Diego 62.80 

San Francisco 59.58 

San Joaquin 45.23 

San Luis Obispo 45.82 

San Mateo 73.97 

Santa Barbara 50.84 

Santa Clara 65.21 

Santa Cruz 48.74 

Shasta 46.17 

Sierra 0.00 

Siskiyou 30.30 

Solano 43.74 

Sonoma 60.06 

Stanislaus 40.51 

Sutter 14.90 

Tehama 11.44 

Trinity 52.43 

Tulare 41.87 

Tuolumne 56.87 

Ventura 60.75 

Yolo 47.16 
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Yuba 16.69 

  563 

 564 

Figures: 565 

 566 

Figure 1: Heat Map of Intra-county Variability in Overall SVI scores  567 

 568 

 569 

 570 

 571 

 572 

 573 

 574 

Appendix: 575 
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        576 

Appendix A: The Social Ecological Model. 577 

 578 

 579 

Appendix B: U.S. Census Variables Utilized in Calculating The Overall Social Vulnerability Index 580 

(SVI) Score. Adapted with Permission from The CDC. 581 
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Appendix C: CIF Participation Census 2022-2023 Questions.582 

583 
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