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ORIGINAL RESEARCH

The Association between Limited English Proficiency and Sepsis Mortality

Zachary G Jacobs*, MD, Priya A Prasad, PhD, MPH, Margaret C Fang, MD, MPH,  
Yumiko Abe-Jones, MS, Kirsten N Kangelaris, MD, MAS*

Division of Hospital Medicine, University of California, San Francisco, San Francisco, California.

Sepsis is defined as a life-threatening organ dysfunc-
tion that occurs in response to systemic infection.1,2 It 
is frequently fatal, common in hospital medicine, and 
a leading contributor to critical illness, morbidity, and 

healthcare expenditures.2-5 While sepsis care and outcomes have 
improved in the past decade,6,7 inpatient mortality remains high.8

A number of studies have sought to determine whether race 
plays a role in sepsis mortality. While Black patients with sepsis 
have frequently been identified as having the highest rates of 
death,9-14 similar observations have been made for most non-
White races/ethnicities.13-15 Studies have also demonstrated 
higher rates of hospital-acquired infections among Asian and 
Latino patients.16

There are several possible explanations for why racial mi-
norities experience disparate outcomes in sepsis, including 

access to care, comorbidities, implicit biases, and biological or 
environmental factors,17-20 as well as characteristics of hospitals 
most likely to care for racial minorities.13,15,21 One explanation 
that has not been explored is that racial disparities in sepsis 
are mediated by language. Limited English proficiency (LEP) 
has previously been associated with increased rates of adverse 
hospital events,22 longer length of stay,23 and greater likelihood 
of readmission.24 LEP has also been shown to represent a sig-
nificant barrier to accessing healthcare and preventive screen-
ing.25 The role of LEP in sepsis mortality, however, has yet to be 
examined. 

The diverse patient population at the University of Califor-
nia, San Francisco (UCSF) provides a unique opportunity to 
build upon existing literature by further exploring racial dif-
ferences in sepsis, specifically by investigating the role of LEP. 
The objective of this study was to determine the association 
between LEP and inpatient mortality among adults hospital-
ized with sepsis. 

METHODS
Setting
The study was conducted at the University of California, San 
Francisco, California (UCSF), an 800-bed tertiary care, academ-
ic medical center. It was approved by the UCSF Institutional 
Review Board with waiver of informed consent. UCSF cares 
for a population of patients who are racially and linguistical-
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BACKGROUND: Limited English proficiency (LEP) has 
been implicated in poor health outcomes. Sepsis is a 
frequently fatal syndrome that is commonly encountered 
in hospital medicine. The impact of LEP on sepsis mortality 
is not currently known.

OBJECTIVE: To determine the association between LEP 
and sepsis mortality.

DESIGN: Retrospective cohort study.

SETTING: 800-bed, tertiary care, academic medical center.

PATIENTS: Electronic health record data were obtained 
for adults admitted to the hospital with sepsis between 
June 1, 2012 and December 31, 2016. 

MEASUREMENTS: The primary predictor was LEP. 
Patients were defined as having LEP if their self-reported 
primary language was anything other than English and 
interpreter services were required during hospitalization. 
The primary outcome was inpatient mortality. Mortality 

was compared across races stratified by LEP using chi-
squared tests of significance. Bivariable and multivariable 
logistic regressions were performed to investigate the 
association between mortality, race, and LEP, adjusting for 
baseline characteristics, comorbidities, and illness severity.

RESULTS: Among 8,974 patients with sepsis, we found 
that 1 in 5 had LEP, 62% of whom were Asian. LEP was 
highly associated with death across all races except those 
identifying as Black and Latino. LEP was associated with a 
31% increased odds of mortality after adjusting for illness 
severity, comorbidities, and other baseline characteristics, 
including race (OR 1.31, 95% CI 1.06-1.63, P = .02). 

CONCLUSIONS: In a single-center study of patients 
hospitalized with sepsis, LEP was associated with mortality 
across nearly all races. This is a novel finding that will 
require further exploration into the causal nature of this 
association. Journal of Hospital Medicine 2020;15:140-
146. © 2020 Society of Hospital Medicine 



Role of LEP in Sepsis Mortality   |   Jacobs et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 15  |  No 3  |  March 2020          141

ly diverse, with high proportions of patients of East Asian de-
scent and with LEP. According to recent United States census 
estimates, more than half of San Francisco County residents 
identify as non-White (35% Asians, 15% Hispanic/Latino, 6% 
Black), and 44% report speaking a language other than English 
at home.26

Study Population and Data Collection
The UCSF Medical Center uses the electronic health record 
(EHR) Epic (Epic 2017, Epic Systems Corporation, Verona, Wis-
consin). We obtained computerized EHR data from Clarity, the 
relational database that stores Epic’s inpatient data in thou-
sands of tables. We identified all patients ≥18 years of age pre-
senting to the emergency department (ED) between June 1, 
2012 and December 31, 2016 with suspected serious infection, 
defined as having blood cultures ordered within 72 hours of 
ED presentation (N = 25,441). Patients who did not receive at 
least two doses of intravenous (IV) antibiotics within 48 hours 
were excluded, as they were unlikely to have serious infections.

We defined sepsis based on Sepsis-3 consensus guide-
lines2 as a change in sequential [sepsis-related] organ failure 

assessment (SOFA) score ≥2 within the first 48 hours of ED 
presentation. The SOFA score is comprised of six variables 
representing different organ systems, each rated 0-4 based 
on the degree of dysfunction.2 Patient vital signs, laboratory 
data, vasopressor medication doses, and ventilator settings 
were used to determine the exact timestamp at which each 
patient attained a change in SOFA score ≥2. Missing values 
were considered to be normal. To adjust for baseline organ 
dysfunction, SOFA elements associated with elevated biliru-
bin and/or creatinine were excluded for patients with chronic 
liver/kidney disease based on Elixhauser comorbidities.27 We 
chose to focus on the first 48 hours in an attempt to capture 
patients with the most severe illnesses and the highest prob-
ability of true sepsis. 

All primary and secondary International Classification of Dis-
eases (ICD)-9/10 diagnosis codes were extracted from Clari-
ty coding tables at the time of hospital discharge. Diagnosis 
codes signifying bacterial infection were grouped into the fol-
lowing categories based on type/location: pneumonia; bacte-
remia; urinary tract infection; and skin and soft tissue infection. 
All remaining diagnostic codes indicating bacterial infections 
at other sites were categorized as “Other”. If no codes indi-
cating infection were present, patients were categorized as 
“None coded”. Patients with discharge diagnosis codes of 
“sepsis” were also identified. Dates and times of antibiotic ad-
ministrations were obtained from the medications table. Time 
to first antibiotic was defined as the time in minutes from ED 
presentation to initiation of the first IV antibacterial medica-
tion. This variable was transformed using a natural log transfor-
mation based on best fit for normal distribution.

We limited our analyses to 8,974 patients who were diag-
nosed with sepsis as defined above and had either (1) ≥4 qual-
ifying antibiotic days (QADs) or (2) an ICD-9/10 discharge diag-
nosis code of “sepsis” (Figure). QADs were defined based on 
the recent publication by Rhee et al. as having received four or 
more consecutive days of antibiotics, with the first dose given 
IV within 48 hours of presentation.28 Patients who died or were 
discharged to hospice prior to the 4th QAD were also includ-
ed. These additional parameters were added to increase spec-
ificity of the study sample for patients with true sepsis. Patients 
admitted to all levels of care (acute care, transitional care unit 
[TCU], intensive care unit [ICU]) and under all hospital services 
were included. There were no missing data for mortality, race, 
or language. We chose to focus on patients with sepsis in this 
initial study as this is a common diagnosis in hospital medicine 
that is enriched for high mortality.

Primary Outcome
The primary outcome of the study was inpatient mortality, which 
was obtained from the hospital encounters table in Clarity. 

Primary Predictors
The primary predictor of interest was LEP. The encounter num-
bers from the dataset were used to link to self-reported de-
mographic data, including “preferred language” and need 
for interpreter services. A manual chart review of 60 patients 

FIG. Identification of study cohort of patients hospitalized with sepsis.

Abbreviation: ED, emergency department; IV, intravenous; LEP, limited English proficiency; 
QAD, qualifying antibiotic day; SOFA, sequential (sepsis-related) organ failure assessment.

All patients presenting 
to the ED from 6/1/2012 

- 12/31/16 with blood 
cultures within 72 hrs 

N = 25,441

≥2 doses IV 
antibiotics within 

72hrs  
AND 

SOFA >2  
within 48 hrs

1st IV antibiotic 
within 48 hrs

≥4 QADs 
OR 

Sepsis discharge 
billing code

12,286 excluded 
(<2 doses IV abx 

or SOFA <2)

245 excluded 
(no IV antibiotics 

within 48 hrs)

3,936 excluded 
(<4 QADs and no 

sepsis code)

13,155 patients

12,910 patients

8,974 patients with sepsis
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speaking the top six languages was conducted to verify the 
accuracy of the data on language and interpreter use (KNK). 
Defining the gold standard for LEP as having any chart note in-
dicating non-English language and/or that an interpreter was 
used, the “interpreter needed” variable in Epic was found to 
have a positive predictive value for LEP of 100%. Therefore, 
patients in the study cohort were defined as having LEP if they 
met both of the following criteria: (1) a self-reported “preferred 
language” other than English and (2) having the “interpreter 
needed” variable indicating “yes”. 

Covariate Data Collection
Additional data were obtained from the demographics tables, 
including age, race, sex, and insurance status. Race and eth-
nicity were combined into a single five-category variable in-
cluding White, Asian, Black, Latino, and Other. This approach 
has been suggested as the best way to operationalize these 
variables29 and has been utilized by similar studies in the liter-
ature.9,14,15 We considered the Asian race to include all people 
of East Asian, Southeast Asian, or South Asian descent, which 
is consistent with the United States Census Bureau definition.30 

Patients identifying as Native Hawaiians/Pacific Islanders, Na-
tive Americans/Alaskan Natives, as well as those with unspec-
ified race or ethnicity, were categorized as Other. Insurance 
status was categorized as Commercial, Medicare, Medicaid, 
or Other. 

We estimated illness severity in several ways. First, the total 
qualifying SOFA score was calculated for each patient, which 
was defined as the total score achieved at the time that SOFA 
criteria were first met (≥2, within 48 hours). Second, we dichot-
omized patients based on whether they had received mechan-
ical ventilation at any point during hospitalization. Finally, we 
used admission location as a surrogate marker for severity at 
the time of initial hospitalization. 

To estimate the burden of baseline comorbidities, we calcu-
lated the van Walraven score (VWS),31 a validated modification 
of the Elixhauser Comorbidity Index.27 This score conveys an 
estimated risk of in hospital death based on ICD-9/10 diagno-
sis codes for preexisting conditions, which ranges from <1% 
for the minimum score of –19 to >99% for the maximum score 
of 89. 

Statistical Analyses
All statistical analyses were performed using Stata software 
version 15 (StataCorp LLC, College Station, Texas). Baseline 
demographics and patient characteristics were stratified by 
LEP. These were compared using two-sample t-tests or chi-
squared tests of significance. Wilcoxon rank-sum tests were 
used for non-normally distributed variables. Inpatient mortal-
ity was compared across all races stratified by LEP using chi-
squared tests of significance. 

We fit a series of multivariable logistic regression models to 
examine the association between race and inpatient mortality 
adjusting for LEP and other patient/clinical characteristics. We 
first examined the unadjusted association between mortality 
and race; then adjusted for LEP alone; and finally adjusted for 

all covariates of interest, including LEP, age, sex, insurance sta-
tus, year, admission level of care, VWS, total qualifying SOFA 
score, need for mechanical ventilation, site of infection, and 
time to first IV antibiotic. A subgroup analysis was also per-
formed using the fully adjusted model restricted to patients 
who were mechanically ventilated. This population was select-
ed because the patients (1) have among the highest severity 
of illness and (2) share a common barrier to communication, 
regardless of English proficiency.

Several potential interactions between LEP with other co-
variates were explored, including age, race, ICU admission 
level of care, and need for mechanical ventilation. Lastly, a 
mediation analysis was performed based on Baron & Kenny’s 
four-step model32 in order to calculate the proportion of the 
association between race and mortality explained by the pro-
posed mediator (LEP). 

To evaluate for the likelihood of residual confounding, 
we calculated an E-value, which is defined as the minimum 
strength of association that an unmeasured confounder would 
need to have with both the predictor and outcome variables, 
above and beyond the measured covariates, in order to fully 
explain away an observed predictor-outcome association.33,34 

RESULTS
We identified 8,974 patients hospitalized with sepsis based 
on the above inclusion criteria. This represented a medically 
complex, racially and linguistically diverse population (Table 1). 
The cohort was comprised of 24% Asian, 12% Black, and 11% 
Latino patients. Among those categorized as Other race, Na-
tive Americans/Alaskan Natives and Native Hawaiians/Pacific 
Islanders accounted for 4% (n = 31) and 21% (n = 159), respec-
tively. A fifth of all patients had LEP (n = 1,716), 62% of whom 
were Asian (n = 1,064). Patients with LEP tended to be older, 
female, and to have a greater number of comorbid conditions 
(Table 1). The total qualifying SOFA score was also higher 
among patients with LEP (median 5; interquartile range [IQR]: 
4-8 vs 5; IQR: 3-7; P <.001), though there was no association be-
tween LEP and mechanical ventilation (P = .22). The prevalence 
of LEP differed significantly across races, with 50% LEP among 
Asians, 32% among Latinos, 5% among White patients (P < 
.001). Only eight Black patients had LEP. More than 40 unique 
languages were represented in the cohort, with English, Can-
tonese, Spanish, Russian, and Mandarin accounting for ~95% 
(Appendix Table 1). Among Latino patients, 63% spoke English 
and 36% spoke Spanish.

In-hospital mortality was significantly higher among patients 
who had LEP (n = 268/1,716, 16%) compared to non-LEP pa-
tients (n = 678/7,258, 9%), with 80% greater unadjusted odds of 
mortality (OR 1.80; 95% CI: 1.54-2.09; P < .001). Notably we also 
found that Asian race was associated with a 1.57 unadjusted 
odds of mortality compared to White race (95% CI: 1.34-1.85; 
P < .001). Age, VWS, total qualifying SOFA score, mechanical 
ventilation, and admission level of care all exhibited a positive 
dose-response association with mortality (Appendix Table 2). 
In unadjusted analyses, there was no evidence of interaction 
between LEP and age (P = .38), LEP and race (P = .45), LEP 
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and ICU admission level of care (P = .31), or LEP and mechan-
ical ventilation (P = .19). Asian patients had the highest overall 
mortality (14% total, 17% with LEP). LEP was associated with in-
creased unadjusted mortality among White, Asian, and Other 
races compared to their non-LEP counterparts (Appendix Fig-
ure 1). There was no significant difference in mortality between 
Latino patients with and without LEP. The sample size for Black 
patients with LEP (n = 8) was too small to draw conclusions 
about mortality.

Following multivariable logistic regression modeling for 
the association between race and mortality, we found that the 

increased odds of death among Asian patients was partially 
attenuated after adjusting for LEP (odds ratio [OR] 1.23, 95% 
CI: 1.02-1.48; P = .03; Table 2). Meanwhile, LEP was associated 
with a 1.66 odds of mortality (95% CI: 1.38-1.99; P < .001) after 
adjustment for race. In the full multivariable model adjusting 
for demographics and clinical characteristics, illness severity, 
and comorbidities, LEP was associated with a 31% increase in 
the odds of mortality compared to non-LEP (95% CI: 1.06-1.63; 
P = .02). In this model, the association between Asian race and 
mortality was now fully attenuated, with a point estimate near 
1.0 (OR 0.98; 95% CI: 0.79-1.22; P = .87). Markers of illness se-

TABLE 1. Baseline Patient and Clinical Characteristics of 8,974 Patients Hospitalized with Sepsis Stratified by LEP

Characteristic
Total

N = 8,974
Non-LEP
n = 7,258

LEP
n = 1,716 P Value

Age, mean (SD) 63 (19) 60 (18) 74 (17) <.001

Sex, N (%)
   Male 4,762 (53) 3,921 (54) 841 (49)

<.001

Race, N (%)
   White
   Asian
   Black
   Latino
   Other

4,001 (45)
2,119 (24)
1,061 (12)
1,029 (11)

764 (8)

3,823 (53)
1,055 (15)
1,053 (14)
705 (10)
622 (8)

178 (10)
1,064 (62)

8 (.5)
324 (19)
142 (8)

<.001

Insurance, N (%)
   Commercial
   Medicare
   Medicaid
   Other

1,664 (18)
5,134 (57)
2,116 (24)

60 (.7)

1,590 (22)
3,841 (53)
1,777 (24)
50 (0.7)

74 (4)
1,293 (75)
339 (20)
10 (0.6)

<.001

Year, N (%)
   2012
   2013
   2014
   2015
   2016

847 (9)
1,764 (20)
1,995 (22)
2,200 (25)
2,168 (24)

701 (10)
1,405 (19)
1,630 (23)
1,771 (24)
1,751 (24)

146 (9)
359 (21)
365 (21)
429 (25)
417 (24)

.31

Admission level of care, N (%)a,b

   Acute care
   Transitional care unit
   Intensive care unit

4,648 (52)
2,497 (28)
1,781 (20)

3,881 (54)
1,933 (27)
1,405 (19)

767 (45)
564 (33)
376 (22)

<.001

van Walraven score, median (IQR) 10 (4-17) 10 (4-17) 12 (5-19) <.001

Total SOFA score, median (IQR)a 5 (3-7) 5 (3-7) 5 (4-8) <.001

Mechanical ventilation, N (%) 1,139 (13) 906 (13) 233 (14) .22

Site of infection, N (%)
   Skin/Soft-tissue infection
   Other
   Urinary tract infection
   None coded
   Pneumonia
   Multiple sites
   Bacteremia

495 (6)
545 (6)
570 (6)

2,418 (27)
1,140 (13)
2,702 (30)
1,104 (12)

456 (6)
457 (6)
434 (6)

2,025 (28)
896 (12)

2,093 (29)
897 (13)

39 (2)
88 (5)
136 (8)
393 (23)
244 (14)
609 (36)
207 (12)

<.001

Time to first antibiotic in minutes, median (IQR) 120 (52-256) 108 (49-219) 117 (51-249) <.001

aTotal qualifying SOFA score achieved at the time patient first met SOFA criteria for sepsis (≥2, within first 48 hours)
b48 patients did not have data for this variable.

Abbreviations: IQR, interquartile range; LEP, limited English proficiency; SD, standard deviation; SOFA: sequential (Sepsis-related) organ failure assessment
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verity, including total qualifying SOFA score (OR 1.23; 95% CI: 
1.20-1.27; P < .001) and need for mechanical ventilation (OR 
1.88; 95% CI: 1.52-2.33; P < .001), were both associated with 
greater odds of death. Based on a four-step mediation analy-
sis, LEP was found to be a partial mediator to the association 
between Asian race and mortality (76% proportion explained). 
The E-value for the association between LEP and mortality was 
1.95, with an E-value for the corresponding confidence interval 
of 1.29.

In a subgroup analysis using the fully adjusted model re-
stricted to patients who were mechanically ventilated during 
hospitalization, the association between LEP and mortality was 
no longer present (OR 1.15; 95% CI: 0.76-1.72; P = .51). 

DISCUSSION
At a single US academic medical center serving a diverse pop-
ulation, we found that LEP was associated with sepsis mortality 
across all races except Black and Latino, conveying a 31% in-
crease in the odds of death after adjusting for illness severity, 
comorbidities, and baseline characteristics. The higher mortal-
ity among Asian patients was largely mediated by LEP (76% 
proportion explained). While previous studies have variably 
found Black, Asian, Latino, and other non-White races/ethnic-
ities to be at an increased risk of death from sepsis,9-15 LEP has 
not been previously evaluated as a mediator of sepsis mortali-
ty. We were uniquely suited to uncover such an association due 
to the racial and linguistic diversity of our patient population. 
LEP has previously been implicated in poor health outcomes 
among hospitalized patients in general.22-24 Future studies will 
be necessary to determine whether similar associations be-
tween LEP and mortality are observed among broader patient 
populations outside of sepsis.

There are a number of possible explanations for how LEP 

could mediate the association between race and mortality. 
First, LEP is known to be associated with greater difficulties in 
accessing medical care,25 which could result in poorer baseline 
control of chronic comorbid conditions, fewer opportunities 
for preventive screening, and greater reluctance to seek medi-
cal attention when ill, theoretically leading to more severe pre-
sentations and worse outcomes. Indeed, LEP patients in our 
cohort had both a shorter median time to receiving their first 
antibiotic, as well as a higher total qualifying SOFA score, both 
of which may suggest more severe initial presentations. LEP 
is also known to contribute to, or exacerbate, the impact of 
low health literacy, which is itself associated with poor health.35 
Second, implicit biases may also have been present, as they 
are known to be common among healthcare providers and 
have been shown to negatively impact patient care.36

Finally, it is possible that the association is related to the 
language barrier itself, which impacts providers’ ability to take 
an appropriate clinical history, and can lead to clinical errors 
or delays in care.37 The fact that the association between LEP 
and mortality was eliminated when the analysis was restrict-
ed to mechanically ventilated patients seems to support this, 
since differences in language proficiency become irrelevant 
in this subgroup. While we are unable to comment on cau-
sality based on this observational study, we included a direct-
ed acyclic graph (DAG) in the supplemental materials, which 
shows one proposed model for describing these associations  
(Appendix Figure 2). 

Assuming that the language barrier itself does, at least in 
part, drive the observed association, LEP represents a poten-
tially modifiable risk factor that could be a target for quality 
improvement interventions. There is evidence that the use of 
medical interpreters among patients with LEP leads to great-
er satisfaction, fewer errors, and improved clinical outcomes;38 

TABLE 2. Sequential Multivariable Modeling of the Association between Race/Ethnicity and Inpatient Mortality 
Adjusted for LEP and Other Covariatesa

Covariate

Model 1:  
Unadjusted

Model 2: 
Adjusting for LEP

Model 3: 
Adjusting for LEP + Other Covariatesa

Mortality

OR (95% CI) P Value

Mortality

OR (95% CI) P Value

Mortality

OR (95% CI) P Value

Race/Ethnicity

   White

   Asian

   Black

   Latino

   Other

ref.

1.57 (1.34-1.85)

0.90 (0.71-1.15)

0.82 (0.64-1.06)

1.43 (1.13-1.81)

ref.

<.001

.40

.12

.003

ref.

1.23 (1.02-1.48)

0.92 (0.73-1.17)

0.70 (0.54-0.91)

1.32 (1.04-1.68)

ref.

.03

.51

.01

.02

ref.

0.98 (0.79-1.22)

0.72 (0.55-0.96)

0.84 (0.63-1.13)

1.05 (0.80-1.39)

ref.

.87

.03

.25

.72

Language

   Non-LEP

   LEP

–

–

–

–

ref.

1.66 (1.38-1.99)

ref.

<.001

ref.

1.31 (1.06-1.63)

ref.

.02

aIncluding age, sex, insurance, year, admission level of care, van Walraven score, total SOFA scoreb, need for mechanical ventilation, site of infection, and time to first intravenous antibioticc

bTotal qualifying SOFA score achieved at the time patient first met sepsis definition SOFA criteria (≥2, within first 48 hours)
cNatural log transformed for best fit normal distribution

Abbreviations: LEP, limited English proficiency; OR, odds ratio; SOFA, sequential (sepsis-related) organ failure assessment



Role of LEP in Sepsis Mortality   |   Jacobs et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 15  |  No 3  |  March 2020          145

however, several recent studies have documented underutili-
zation of professional interpreter services, even when readily 
available.39,40 At our institution, phone and video interpreter 
services are available 24/7 for approximately 150 languages. 
Due to limitations inherent to the EHR, we were unable to 
ascertain the extent to which these services were used in the 
present study. Heavy clinical workloads, connectivity issues, 
and missing or faulty equipment represent theoretical barriers 
to utilization of these services. 

There are some limitations to our study. First, by utilizing a 
large database of electronic data, the quality of our analyses 
was reliant on the accuracy of the EHR. Demographic data 
such as language may have been subject to misclassification 
due to self-reporting. We attempted to minimize this by also 
including the need for interpreter services within the definition 
of LEP, which was validated by manual chart review. Second, 
generalizability is limited in this single-center study conducted 
at an institution with unique demographics, wherein nearly two-
thirds of the LEP patients were Asian, and the Chinese-speak-
ing population outnumbered those who speak Spanish. 

Finally, the most important limitation to our study is the po-
tential for residual confounding. While we attempted to miti-
gate this by adjusting for as many clinically relevant covariates 
as possible, there may still be unmeasured confounders to 
the association between LEP and mortality, such as access to 
outpatient care, functional status, interpreter use, and other 
markers of illness severity like the number and type of sup-
portive therapies received. Based on our E-value calculations, 
with an observed OR of 1.31 for the association between LEP 
and mortality, an unmeasured confounder with an OR of 1.95 
would fully explain away this association, while an OR of 1.29 
would shift the confidence interval to include the null. These 
values suggest at least some risk of residual confounding. The 
fact that our fully adjusted model included multiple covariates, 
including several markers of illness severity, does somewhat 
lessen the likelihood of a confounder achieving these values, 
since they represent the minimum strength of an unmeasured 
confounder above and beyond the measured covariates. Re-
gardless, the finding that patients with LEP are more likely to 
die from sepsis remains an important one, recognizing the 
need for further studies including multicenter investigations.

In this study, we showed that LEP was associated with sepsis 
mortality across nearly all races in our cohort. While Asian race 
was associated with a higher unadjusted odds of death com-
pared to White race, this was attenuated after adjusting for LEP. 
This may suggest that some of the racial disparities in sepsis 
identified in prior studies were in fact mediated by language 
proficiency. Further studies will be required to explore the causal 
nature of this novel association. If modifiable factors are iden-
tified, this could represent a potential target for future quality 
improvement initiatives aimed at improving sepsis outcomes.
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