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To the Editor-We previously reported racial and ethnic differences
in the clinical outcomes of patients diagnosed with Clostridioides
difficile infections (CDI) at Loma Linda University Medical Center
(LLUMC). Our findings indicated that racially and ethnically
minoritized (REM) individuals were more likely to be diagnosed
with a CDI compared to non-Hispanic White or non-REM
(n-REM) individuals.1 Furthermore, minoritized individuals were
more likely to present with a fulminant CDI compared to their
n-REM counterparts. While our study aligns the existing literature
on racial inequities in the incidence of CDI and severity of
infection, it did not fully explain the underlying causes of these
observed differences.2,3

It is important to recognize that race is a social construct rather
than a biological determinant of health. However, the experiences
of systemic racism and discrimination have significant societal
consequences, particularly related to social determinants of health
(SDoH). Disparities across a continuum of SDoH—including
education, socioeconomic status, environment, and access to
healthcare—have been shown to contribute to inequitable
outcomes in infectious diseases among REM groups.4,5 This led
us to revisit our previously published data to explore whether
SDoH contributed to the reported racial disparities in CDI
outcomes and identify actionable areas for interventional change.

The Centers for Disease Control and Prevention’s (CDC) Social
Vulnerability Index (SVI) provides a composite measure of
neighborhoods (census tracts) based on four major subthemes:
socioeconomic status (SES), housing characteristics (H&C), race,
ethnicity, and language (REM) status, and housing and trans-
portation (H&T).6 The SVI composite score has been used as a
surrogate to describe SDoH inequities in CDI outcomes.5

However, the SVI score has not yet been deconstructed by
subthemes to describe differences in the social vulnerability scoring
among patients diagnosed with CDI—varying in clinical severity.

To address this gap, we geocoded the addresses of the 219
patients from our original data set (adult patients with an initial
CDI case admitted between January 2020 to June 2021) and
mapped them using the CDC SVI tool. We calculated both the
overall SVI composite score and subtheme scores for individuals

diagnosed with CDI (non-severe, severe, and fulminant). For ease
of comparison, the individuals were assigned into two main
groups: patients with SVI scores of <0.4999 (indicating a low to
low-medium scoring) were allocated to the low vulnerability (LV)
scoring group, and patients with SVI scores of≥ 0.5 (indicating
a medium-high to high scoring) were allocated to the high
vulnerability (HV) scoring group.

After excluding 13 patients without an identifiable census tract,
206 remained in the final analysis. Overall, a total of 88 patients
(43%) were diagnosed with non-severe CDI, 80 patients (39%)
with severe CDI, and 38 patients (18%) with fulminant CDI.
Among those with non-severe CDI, 70/88 patients (80%) had an
HV overall composite score. For the subtheme scoring of these
patients, 74% had an HV score in SES, 65% had an HV score in
H&C, 92% had an HV score for REM status, and 59% had an HV
score in H&T. Among those with severe CDI, the majority of
patients 65/80 (81%), had an HV overall composite score. When
considering the patients’ subtheme scoring, 76% had an HV score
in SES and H&C, 94% had an HV score for REM status, and 68%
had an HV score in H&T. Similarly, among the 38 patients with
fulminant SVI, the majority of patients 30/38 (79%) had an HV
overall composite score. Within this group, 71% of the patients had
an HV score for SES and H&C, 97% had an HV score for REM
status, and 76% had an HV score in H&T. The breakdown of the
CDC SVI overall composite and subtheme scoring, including
counts and percentages, are shown in Table 1.

These findings reinforce the link between social vulnerability
and CDI, including non-severe, severe, and fulminant presenta-
tions of the disease. As expected, most individuals diagnosed with
CDI had an HV score in the REM subtheme, reflecting the racial
disparities observed in our initial study. Nonetheless, the high
proportion of HV scoring for the SES, H&T, and H&C subthemes
suggests that the broader socioeconomic and environmental
factors contribute to deleterious CDI outcomes. Moreover, these
vulnerabilities may create barriers to managing chronic conditions
such as chronic kidney disease (CKD), which is known to increase
CDI susceptibility, severity, and related mortality.3,7 Notably, in
our initial study, a pre-existing CKD diagnosis was shown to
partially mediate the relationship between race/ethnicity and
severe and fulminant CDI.1

Our findings also led us to explore potential institutional
changes in CDI management through collaboration with the
LLUMC Healthcare Equity Committee. We conducted a
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retrospective review of the initial cohort of 219 patients
hospitalized with CDI, examining their encounters within the 30
days leading up to their hospitalization. Our focus was on
emergency department (ED) and primary care visits related to
gastrointestinal (GI) or abdominal symptoms to identify missed
opportunities for early detection.

In our review, we found that 11 patients had a visit with
LLUMC 30 days before their hospitalization, where they presented
with GI symptoms potentially associated with CDI. Most of the
encounters were non-emergent telephone appointments. Of these
11 patients, seven (64%) identified as REM, and six out of 7
patients (86%) had an overall composite HV score, and HV scores
in each subtheme. Notably, five of the six highly vulnerable REM
individuals (83%) were diagnosed with severe CDI, and one
individual (17%) was diagnosed with fulminant CDI. This
highlights a potential opportunity for improved screening for
early CDI identification.

Therefore, we concluded that improving screening practices
during remote consultations by incorporating targeted diagnostic
questions—especially for REM individuals who live in highly
vulnerable communities—could enhance early detection of CDI.
Ultimately, this early detection may help prevent severe or
fulminant disease presentations. However, due to the small sample
size, further investigation is needed to assess the impact of such
interventions on patient outcomes.

The CDC SVI is an important tool for measuring social risk
factors. When incorporated into research that assesses clinical

outcomes, it can provide insights into the economic and
environmental factors contributing to disparities in healthcare-
associated infections among different racial and ethnic minoritized
groups. Previous studies have indicated that a high composite
vulnerability score, or elevated scores in the socioeconomic
subtheme, are positively correlated with racial and ethnic
inequities.8,9 Our analysis suggests that a more detailed
approach—calculating scores for each subtheme rather than
relying solely on composite scores or just the socioeconomic
subtheme—may reveal additional insights into health disparities.
We encourage future researchers to thoroughly examine the
impact of social factors on infectious disease outcomes and to
develop effective interventions to address these inequities.
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Table 1. CDC SVI composite and subtheme scoring for patients with severe and
fulminant CDIa

Vulnerability group Non-severe CDI Severe CDI Fulminant CDI

Overall SVI

Low vulnerability 18/88 (20%) 15/80 (19%) 8/38 (21%)

High vulnerability 70/88 (80%) 65/80 (81%) 30/38 (79%)

Socioeconomic status

High vulnerability 65/88 (74%) 61/80 (76%) 27/38 (71%)

Household characteristics

Low vulnerability 31/88 (35%) 19/80 (24 %) 11/38 (29%)

High vulnerability 57/88 (65%) 61/80 (76%) 27/38 (71%)

Race and ethnic minority status

Low vulnerability 7/88 (8%) 5/80 (6%) 1/38 (3%)

High vulnerability 81/88 (92%) 75/80 (94%) 37/38 (97%)

Housing type and transportation

Low vulnerability 36/88 (41%) 26/80 (33%) 9/38 (24%)

High vulnerability 52/88 (59%) 54/80 (67%) 29/38 (76%)

aShown in this table are the CDC SVI overall composite score and four subthemes used to
describe the influence of SDoH factors on CDI (non-severe, severe, and fulmimant
presentations). The breakdown of these themes are as follows: Socioeconomic Status
(poverty level, unemployment, housing cost burden, education, and insurance coverage);
Household Characteristics (age, disability status, single-parent households, and English
proficiency); Racial & Ethnic Minority Status (Hispanic/Latino, Black, American Indian, Pacific
Islander, and multiracial populations); and Housing Type & Transportation (multi-unit
housing, mobile homes, overcrowding, lack of vehicle access, and group quarters).
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