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Abstract 
The Sequential Organ Failure Assessment (SOFA)-2 score was recently validated for ICU 
mortality prediction across more than 3 million admissions but was not evaluated across 
demographic subgroups. We assessed the discrimination and calibration of the SOFA-2 score for 
ICU mortality across subgroups defined by age, sex, race and ethnicity, primary language, and 
insurance status. We conducted a retrospective cohort study of adult patients (aged 18 years or 
older) admitted to ICUs at Beth Israel Deaconess Medical Center between 2008 and 2022 
(MIMIC-IV, version 3.1), selecting the first ICU admission per patient. First-day SOFA-2 scores 
(range, 0-24) were calculated using worst recorded values across 6 organ systems. 
Discrimination was assessed using AUROC, calibration using intercepts and slopes, and 
subgroup differences using bootstrap resampling. Among 64,015 ICU admissions (median age, 
66 years [IQR, 54-78]; 56.1% male; 66.1% White), overall ICU mortality was 7.2% (n=4,596). 
Overall AUROC was acceptable at 0.77 (95% CI, 0.76-0.77). Notably, discrimination declined 
significantly with age: AUROC was 0.85 (95% CI, 0.83-0.87) for ages 18-44 and 0.72 (95% CI, 
0.70-0.73) for ages 75 and older (difference in AUROC, -0.14; 95% CI, -0.16 to -0.11), with 
systematic underprediction of mortality in older patients (calibration intercept, 0.39). 
Discrimination was also significantly lower among non-English speakers (difference in AUROC, 
-0.04; 95% CI, -0.07 to -0.01) but did not differ significantly across documented racial and ethnic 
groups. Patients with unknown race/ethnicity (14.3% of the cohort) had nearly double the overall 
mortality rate and poor calibration. SOFA-2 demonstrated good overall performance for ICU 
mortality prediction but with clinically meaningful variation across demographic subgroups, 
particularly a substantial decline in discrimination with advancing age. These findings 
underscore the need for routine equity evaluation of clinical prediction tools before widespread 
implementation. 
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Introduction 

Organ dysfunction is a major contributor to ICU morbidity and mortality, and scoring systems 
have been developed to quantify its extent, stratify patients by risk, and track clinical 
trajectories.1 The Sequential Organ Failure Assessment (SOFA) score was developed in this 
context and has demonstrated strong performance in predicting ICU mortality.2 

Since 1996, the SOFA score has been a cornerstone of critical care medicine, quantifying organ 
dysfunction to guide clinical decision-making,3 prognostication, and research.1 However, a 
growing body of evidence has raised concerns about its fairness. Several studies, particularly 
those focusing on critical care cohorts during the COVID-19 pandemic, have reported that the 
SOFA score's predictive performance diverges across racial and ethnic groups,4–6 a finding of 
note given that illness severity scores have been proposed as a mechanism for mitigating 
inequities in settings of crisis care.7 Differences related to sex have also been reported, with 
women demonstrating lower SOFA scores that do not correspond to improved short-term 
outcomes.8 These findings suggest that clinical decisions relying solely on the SOFA score may 
not be equitable, warranting re-evaluation of its performance within diverse population 
subgroups. 

In October 2025, an updated version of SOFA was published (SOFA-2), incorporating 
contemporary organ support treatments and revised thresholds across the same six organ 
systems.9 This new version was validated across more than 3 million ICU admissions from 1,319 
ICUs in 9 countries and demonstrated robust predictive validity for ICU mortality (SOFA-2 
AUROC, 0.79; 95% CI, 0.76-0.81).9 However, this effort did not include a systematic evaluation 
of model performance across demographic subgroups defined by sex, age, race/ethnicity, or other 
socially meaningful characteristics. Given that clinical prediction scores increasingly inform 
high-stakes decisions, understanding whether these tools perform equitably across patient 
populations is essential to assess their fairness and ensure they do not inadvertently perpetuate or 
exacerbate existing healthcare disparities.6,10 

Therefore, we designed this study to evaluate the fairness of the SOFA-2 score using the Medical 
Information Mart for Intensive Care (MIMIC) IV database.11 We assessed model calibration and 
discrimination across subgroups defined by age, sex, race and ethnicity, primary language, and 
insurance status, given their known associations with differences in ICU mortality and care 
delivery.4–6,8,12–14 Fairness was operationalized as the equivalence in model discrimination and 
calibration across demographic subgroups. 

Methods 

Study design and data source 

2 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 11, 2026. ; https://doi.org/10.64898/2026.03.10.26348061doi: medRxiv preprint 

https://doi.org/10.64898/2026.03.10.26348061
http://creativecommons.org/licenses/by/4.0/


 

We conducted a retrospective cohort study using the Medical Information Mart for Intensive 
Care database (MIMIC-IV, version 3.1).11 This database contains deidentified data for patients 
admitted to ICUs at Beth Israel Deaconess Medical Center in Boston, Massachusetts, between 
2008 and 2022. Since MIMIC IV was not used in the development and validation of the SOFA-2 
score9 this study represents an external validation. 

Study population 

We included hospitalized adult patients (age ≥18 years) with at least one ICU admission. We 
selected the first hospitalization with an ICU visit for each patient, and within that 
hospitalization, only the first ICU admission was analyzed. Patients were excluded if physiologic 
values fell outside clinically plausible ranges informed by the original SOFA-2 validation study 
(eTable 1)9 or if ICU length-of-stay was less than 6 hours. 

SOFA-2 Score calculation 

SOFA-2 scores were calculated according to the methods described in the original validation 
study.9 We used the worst recorded value during the first 24 hours of ICU admission for each of 
the 6 organ systems: neurological (Glasgow Coma Scale), cardiovascular (mean arterial pressure 
and vasopressor administration), respiratory (PaO₂/FiO₂ ratio and mechanical ventilation status), 
hepatic (bilirubin), renal (creatinine and urine output), and coagulation (platelet count). 
Organ-specific subscores ranged from 0 to 4, and total SOFA-2 scores ranged from 0 to 24, with 
higher scores indicating more severe organ dysfunction. Missing SOFA-2 components were 
assigned a score of 0 (normal organ function), consistent with the original SOFA-2 validation.9 
We analyzed only first-day SOFA-2 scores, as our primary aim was to assess potential bias 
during initial triage and risk stratification. 

Key SOFA-2 modifications relative to the original SOFA score, as specified by Ranzani et al.,9 
included revised PaO2/FiO2 thresholds, with SpO2/FiO2 used as a fallback when SpO2 was less 
than 98%. The respiratory component also assigned maximum scores for advanced ventilatory 
support modalities, including invasive mechanical ventilation, NIV, CPAP, BiPAP, HFNC, and 
ECMO. The cardiovascular component assigned maximum scores for mechanical circulatory 
support devices and applied graduated mean arterial pressure thresholds when vasopressors were 
not administered. Vasopressor infusions lasting at least 60 minutes were included in scoring, and 
additional agents considered in our implementation included milrinone, vasopressin, and 
phenylephrine. The neurologic component assigned a minimum score of 1 for pharmacologic 
treatment of delirium; qualifying medications included dexmedetomidine, haloperidol, 
quetiapine, ziprasidone, and olanzapine. When the total Glasgow Coma Scale (GCS) score was 
unavailable, the motor component was used as a fallback. The renal component assigned 
maximum scores for renal replacement therapy or biochemical criteria indicating its initiation, 
and platelet and bilirubin thresholds were also revised.  
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The SOFA-2 specification did not explicitly define qualifying delirium agents or vasopressors, 
and thus the medications above were selected following deliberation with critical care 
physicians. Some features specified in SOFA-2 could not be reliably abstracted from the 
electronic health record (see Limitations) 

Demographic subgroups 

Age was categorized into four groups: 18–44, 45–64, 65–74, and ≥75 years. Sex was classified 
as male or female based on recorded values in MIMIC-IV. Race/ethnicity was grouped as White, 
Black, Hispanic, Asian, Other, or Unknown if labeled as unknown, unable to obtain, or patient 
declined. Patients identifying as Native Hawaiian/Pacific Islander, American Indian/Alaska 
Native, or multiple races were combined into Other due to small sample sizes. Primary language 
was categorized as English, Non-English, or Unknown. Insurance was categorized as private, 
Medicare, Medicaid, or other. 

Outcome 

The primary study outcome was ICU mortality, defined as death during the index ICU admission 
or within 6 hours of ICU discharge. ICU mortality was chosen to enable direct comparison with 
previous approaches.1,9 

Statistical analysis 

Continuous variables were reported as median (IQR) or mean (SD) according to their 
distribution  and categorical variables as counts (percentages). We evaluated SOFA-2 
performance in the overall cohort and within subgroups using measures of discrimination and 
calibration. Discrimination was assessed using the area under the receiver operating 
characteristic curve (AUROC) with 95% confidence intervals (CIs). For interpretive context, 
AUROC values between 0.70 and 0.80 were considered acceptable discrimination and values 
exceeding 0.80 were considered good, consistent with commonly used benchmarks.15 Calibration 
was assessed using intercepts and slopes, where values of 0 and 1, respectively, indicate perfect 
calibration. Calibration plots were generated using predicted risk from a logistic regression 
model fit in the overall cohort with ICU mortality as the outcome and first-day SOFA-2 score as 
the sole predictor. Overall calibration metrics are expected to approximate ideal values because 
the calibration model was fit to the same cohort; the primary analytic interest lies in 
subgroup-level departures from these benchmarks. 

Subgroup differences were compared using nonparametric bootstrap resampling (1,000 
iterations) to obtain 95% CIs for differences in AUROC; differences were considered statistically 
significant if the 95% CI excluded zero. We considered ΔAUROC values exceeding 0.05 to 
represent potentially clinically meaningful differences.16 We also described observed ICU 
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mortality rates across individual SOFA-2 scores (0–14, ≥15 combined) stratified by demographic 
subgroups. 

All analyses used R version 4.5.0 following TRIPOD+AI guidelines (Supplemental).17 The 
complete analytic pipeline is publicly available at: https://github.com/SichengH/SOFA2_bias. 

Ethics and approval 

This study used deidentified, publicly available data from the MIMIC-IV database, hosted on 
PhysioNet.18 Access was obtained after completion of required human-subjects training and user 
credentialing. 
 
Results  

Of the 94,458 ICU admissions in MIMIC-IV, 65,366 met inclusion criteria. After further 
excluding patients with ICU stays <6 hours and implausible physiologic values (eTable 1), 
64,015 ICU stays constituted the final cohort. As illustrated in Figure 1, we monitored 
demographic and clinical shifts throughout the exclusion process to elucidate potential sources of 
selection bias. Missing data proportions by SOFA-2 components are provided in eTable 2, with 
the hepatic component demonstrating the highest rate of missingness (58%) and the 
cardiovascular component the lowest (0%). 

Cohort characteristics 

The characteristics of the study population are described in Table 1. Mean age was 64.6 years 
(SD 17.1), with 54.5% of patients older than 64 years. The cohort was predominantly male 
(56.1%), White (66.1%), and English-speaking (90.4%), with Medicare as the most common 
insurance type (52.8%). The median first-day SOFA-2 score was 4 (IQR, 2–6), and overall ICU 
mortality was 7.2% (n=4,596). The SOFA-2 score distribution is shown in eFigure 1. 

Overall SOFA-2 performance 

The SOFA-2 score demonstrated acceptable discrimination for ICU mortality (AUROC 0.77; 
95% CI: 0.76–0.77) and calibration showing an intercept of 0.00 (95% CI: −0.03 to 0.03) and 
slope of 1.00 (95% CI: 0.97–1.03), consistent with the calibration model having been fit to the 
overall cohort.  Discrimination and calibration metrics across demographic subgroups are 
presented in Table 2. Calibration curves are shown in eFigures 2–6, with observed mortality rates 
by SOFA-2 score stratified by demographic subgroups shown in Figure 2 and eFigures 7–9. 
Organ-specific subscores by subgroup are provided in eTable 3. 

Performance across demographic categories 

Age 
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Discrimination was highest among younger patients (age 18–44: AUROC 0.85; 95% CI: 
0.83–0.87) and declined progressively with age, reaching its nadir in patients aged ≥75 (AUROC 
0.72; 95% CI: 0.70–0.73). This decline of 0.14 (95% CI: 0.11–0.16) was statistically significant 
and represented the largest discrimination gap observed across any demographic category. 
Calibration exhibited a corresponding pattern: SOFA-2 overpredicted mortality among younger 
patients (intercept = −0.44; 95% CI: −0.55 to −0.32) and underpredicted mortality among the 
oldest group (intercept = 0.39; 95% CI: 0.34–0.44). This pattern is visually illustrated in Figure 
2A, which shows that at any given SOFA-2 score, older patients experienced substantially higher 
observed mortality than younger patients. For example, at a SOFA-2 score of 10, mortality was 
19.3% in patients aged 18–44 compared with 24.5% in those aged ≥75. 

Sex 

Performance was similar between sexes. Males and females had identical AUROCs of 0.77 (95% 
CI: 0.76–0.78). However, calibration differed between sexes, with SOFA-2 slightly 
overpredicting mortality in males (intercept = −0.09) and underpredicting in females (intercept = 
0.12). Figure 2B demonstrates that for equivalent SOFA-2 scores, observed mortality was 
generally higher among females, with convergence at scores ≥15 where both groups approached 
61% mortality. 

Race/Ethnicity 

Among patients with documented race and ethnicity, discrimination was consistent across 
groups, with AUROCs ranging from 0.74 (Asian) to 0.79 (Black); no differences were 
statistically significant compared to the White reference group (AUROC 0.77). Calibration was 
also similar, with intercepts ranging from −0.26 (Hispanic) to 0.03 (Asian), indicating modest 
variation across documented racial and ethnic groups. 

However, patients with unknown race/ethnicity (14.3% of the cohort) demonstrated notably 
different characteristics. This group had the highest observed ICU mortality rate (14.1%, nearly 
double the overall rate of 7.2%), longer median ICU lengths of stay (2.2 days [IQR, 1.2–4.9] vs 
approximately 1.9 days for documented groups), and poorer calibration (intercept = 0.65; 95% 
CI: 0.59–0.72), indicating systematic underprediction of mortality in this subgroup. 

Language 

Discrimination was significantly lower for non-English speakers (AUROC 0.73; 95% CI: 
0.70–0.76) compared to English speakers (AUROC 0.77; ΔAUROC −0.04; 95% CI: −0.07 to 
−0.01). Calibration was similar between these two groups. Patients with Unknown language 
status, though representing only 0.5% of the cohort (n=347), had the highest ICU mortality rate 
observed in the study (23.1%), longer median ICU length of stay (2.1 days [IQR, 1.1–5.1]), and 
substantially poorer calibration (intercept = 1.14; 95% CI: 0.86–1.42). 
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Insurance Status 

Discrimination varied substantially by insurance status, with the highest performance observed 
among patients with Medicaid (AUROC 0.82; 95% CI: 0.80–0.84) and private insurance 
(AUROC 0.81; 95% CI: 0.79–0.82), and significantly lower performance among Medicare 
recipients (AUROC 0.73; 95% CI: 0.72–0.74; ΔAUROC −0.07; 95% CI: −0.09 to −0.05). 
Calibration reflected these patterns: SOFA-2 overpredicted mortality for private (intercept = 
−0.42) and Medicaid (intercept = −0.23) patients while underpredicting for Medicare (intercept = 
0.16) and other insurance (intercept = 0.55) patients. 

 
Discussion 

In this external validation study of over 64,000 ICU admissions from MIMIC-IV, SOFA-2 
demonstrated good overall discrimination and calibration for predicting ICU mortality, consistent 
with the original development cohort. However, we identified clinically meaningful variation in 
performance across demographic subgroups. 

The most notable finding was the progressive decline in discrimination with advancing age, with 
a ΔAUROC of −0.14 between the youngest and oldest patient groups. This was accompanied by 
systematic underprediction of mortality in older adults. Relatedly, discrimination was 
significantly lower among Medicare recipients compared to those with private insurance and 
Medicaid, a pattern likely driven by age given Medicare eligibility. 

These findings align with previous literature demonstrating limited accuracy of the SOFA score 
in older adults.19 Given that patients aged ≥75 constitute nearly one-third of ICU admissions in 
this dataset and represent a growing proportion of critically ill patients nationally, this finding 
has direct implications for triage, prognostication, and goals-of-care discussions.20,21 The poorer 
performance of SOFA-2 among older adults could reflect limitations in what acute physiological 
parameters can capture when comorbidity burden and diminished physiological reserve all 
contribute to outcomes, information SOFA-2 does not capture.22,23 Prior work combining a metric 
of frailty with the SOFA score did not meaningfully improve performance among older adults, 
however,19 suggesting that other unmeasured factors may be playing a role, such as increased risk 
of ICU delirium among older adults with dementia,19 or decisions about withdrawal of 
life-sustaining care that impact ICU survival. 

The significantly lower discrimination among non-English speakers may reflect systematic 
differences in clinical documentation across language barriers,13 unmeasured social determinants, 
or differences in provision of care. While smaller than the age-related gap, this finding warrants 
further investigation given prior associations between language-concordant care and improved 
outcomes.24 
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Our analysis also revealed a concerning pattern among patients with missing demographic 
information.25,26 Patients with Unknown race/ethnicity (14.3% of the cohort) experienced nearly 
double the overall mortality rate (14.1% vs. 7.2%), while those with unknown language status 
had the highest mortality observed (23.1%). Both groups had longer ICU stays and poor 
calibration, suggesting that missing data may mark unmeasured factors associated with poor 
outcomes, such as acute illness severity precluding complete documentation or systematic 
underrepresentation of vulnerable populations. This has implications both for clinical 
interpretation and future fairness research, where excluding patients with missing data may serve 
to remove the highest-risk individuals. 

These findings extend prior work on the original SOFA score. Multiple studies have shown 
SOFA overestimates mortality among Black patients, potentially disadvantaging them in crisis 
standards of care allocation, attributed partly to racial variation in baseline creatinine.4–6,12,27 In 
our study, discrimination did not differ significantly across racial and ethnic groups with 
documented status, though the high proportion of patients with Unknown race/ethnicity limits 
interpretation. Sex-based differences have also been reported previously, with women 
demonstrating lower SOFA scores that do not correspond to improved outcomes.8 We observed a 
similar pattern: while discrimination was equivalent between sexes, SOFA-2 modestly 
overpredicted mortality in males (intercept −0.09) and underpredicted in females (intercept 0.12), 
consistent with prior findings that equivalent scores carry different prognostic weight by sex. 

These results suggest interpreting SOFA-2 with greater caution in older adult patients, 
recognizing that equivalent scores may carry different prognostic implications by sex, attending 
to potential documentation differences for non-English speakers,28 and treating incomplete 
demographic information as a possible signal of higher baseline risk. While SOFA-2 updated 
organ dysfunction thresholds using data from over 3 million admissions across 9 countries, it did 
not include systematic subgroup evaluation, potentially carrying forward unexamined sources of 
bias. These findings underscore the importance of routine equity evaluation as a complement to 
traditional validation of clinical prediction tools. 

Limitations 

This study has several limitations. Our analysis used data from a single academic medical center 
in the northeastern United States, which may limit generalizability to other settings. We relied on 
administratively recorded race/ethnicity categories, which may not reflect patient 
self-identification and are subject to misclassification, as highlighted by the proportion of 
patients with Unknown race/ethnicity (14.3%). Several SOFA-2 components could not be fully 
abstracted from the EHR, including machine availability constraints, nonrenal indications for 
renal replacement therapy, and treatment ceilings.29 Pre-sedation neurologic assessment also was 
not incorporated because sedation timing relative to GCS measurement could not be reliably 
determined. Further, we did not account for advance care planning, surrogate decision-making, 
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or withdrawal of life-sustaining treatment, which could have differentially impacted outcomes 
across subgroups. Selection bias may reflect inclusion criteria, as older adults are more 
frequently rejected for ICU transfer,30 so our results only reflect performance among admitted 
patients. Finally, we assessed first-day SOFA-2 scores only and did not evaluate whether fairness 
properties differ with serial score trajectories. 

Conclusions 

In this external validation study, SOFA-2 demonstrated good overall performance for ICU 
mortality prediction, but performance varied meaningfully across demographic subgroups. 
Discrimination declined substantially with advancing age and was lower among patients whose 
primary language was not English, while patients with missing demographic information showed 
particularly poor calibration and higher observed mortality. These findings suggest that routine 
equity evaluation should complement traditional validation of clinical prediction tools before 
widespread implementation. 
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Data Sharing Statement 

Data: The deidentified individual patient data underlying this study are available through the 
MIMIC-IV database (version 3.1), hosted on PhysioNet 
(https://physionet.org/content/mimiciv/3.1/). 

Available Data: Individual-level data, a data dictionary, and the complete analytic code (SQL 
queries and R scripts) used to generate study results. 

Data Access: MIMIC-IV is publicly available to credentialed users who complete required 
human-subjects training through the Collaborative Institutional Training Initiative (CITI) 
program and sign a data use agreement via PhysioNet. There are no additional restrictions on the 
types of analyses that may be performed. Analytic code is publicly available at 
https://github.com/SichengH/SOFA2_bias. 
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Figure 1: Flow diagram demonstrating the selection of a final analytic cohort. Demographic and 
clinical characteristics are shown at each exclusion step along with standardized mean 
differences (SMDs), where SMD is defined as the difference in means or proportions divided by 
a pooled standard deviation; values ≤ 0.10 generally indicate minimal imbalance.31 Age is 
expressed in years and reported as mean (SD); categorical variables are presented as percentages. 
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Table 1. Baseline characteristics of the study population 

Characteristic MIMIC-IV 
Patients 

Median SOFA-2 
(IQR) 

Median LOS, 
days (IQR) 

ICU Mortality, 
n (%) 

Overall 64,015 4 (2–6) 1.9 (1.1–3.7) 4,596 (7.2%) 

Age categories 
(years)     

    18-44 8428 (13.2%) 3 (1–5) 1.7 (1.0–3.5) 346 (4.1%) 

   45-64 20726 (32.4%) 4 (2–6) 1.9 (1.1–3.7) 1,198 (5.8%) 

    65-74 14735 (23.0%) 4 (3–7) 2.0 (1.2–3.8) 1,019 (6.9%) 

    ≥75 20126 (31.4%) 5 (3–7) 2.0 (1.1–3.7) 2,033 (10.1%) 

Sex     

    Male 35918 (56.1%) 4 (2–7) 1.9 (1.1–3.7) 2,523 (7.0%) 

    Female 28097 (43.9%) 4 (2–6) 1.9 (1.1–3.7) 2,073 (7.4%) 

Race/Ethnicity     

    White 42338 (66.1%) 4 (2–6) 1.9 (1.1–3.5) 2,544 (6.0%) 

    Black 5833 (9.1%) 4 (2–6) 1.9 (1.0–3.6) 349 (6.0%) 

    Hispanic 2285 (3.6%) 4 (2–6) 1.9 (1.1–3.7) 124 (5.4%) 

    Asian 1925 (3.0%) 4 (2–6) 1.9 (1.1–3.4) 133 (6.9%) 

   Other 2471 (3.9%) 4 (2–6) 1.9 (1.1–3.9) 153 (6.2%) 

    Unknown 9163 (14.3%) 5 (3–7) 2.2 (1.2–4.9) 1,293 (14.1%) 

Primary Language     

    English 57879 (90.4%) 4 (2–6) 1.9 (1.1–3.7) 4,102 (7.1%) 

Non-English 5789 (9.0%) 4 (2–6) 2.0 (1.1–4.0) 414 (7.2%) 

   Unknown 347 (0.5%) 5 (4–8) 2.1 (1.1–5.1) 80 (23.1%) 

Insurance Status     

Medicare 33789 (52.8%) 4 (3–7) 2.0 (1.1–3.8) 2,859 (8.5%) 

Private 18073 (28.2%) 4 (2–6) 1.8 (1.1–3.5) 856 (4.7%) 
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Medicaid 9149 (14.3%) 4 (2–6) 1.9 (1.1–3.9) 559 (6.1%) 

Other 3004 (4.7%) 4 (2–6) 1.8 (1.0–3.5) 322 (10.7%) 
Values are n (%) unless otherwise specified. 
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Table 2. Discrimination and Calibration of SOFA-2 for ICU Mortality by Demographic 
Subgroup 

17 

Subgroup N 
AUROC  
(95% CI) 

Δ AUROC  
(95% CI)ᵃ 

Calibration 
Intercept (95% CI) 

Calibration Slope  
(95% CI) 

Overall 64015 0.77 (0.76–0.77) – 
0.00  

(-0.03, 0.03) 
1.00  

(0.97, 1.03) 

Age      

18–44 8428 0.85 (0.83–0.87) Ref 
-0.44  

(-0.55, -0.32) 
1.17  

(1.08, 1.26) 

45–64 20726 0.80 (0.79–0.82) −0.05 (−0.07, −0.02) 
-0.31  

(-0.38, -0.25) 
1.05  

(1.00, 1.10) 

65–74 14735 0.75 (0.74–0.77) −0.10 (−0.13, −0.07) 
-0.08  

(-0.15, -0.02) 
1.04  

(0.97, 1.10) 

≥75 20126 0.72 (0.70–0.73) −0.14 (−0.16, −0.11) 
0.39  

(0.34, 0.44) 
0.93  

(0.88, 0.98) 

Sex      

Male 35918 0.77 (0.76–0.78) Ref 
-0.09  

(-0.14, -0.05) 
1.00  

(0.96, 1.04) 

Female 28097 0.77 (0.76–0.78) 0.00 (−0.01, 0.02) 
0.12  

(0.08, 0.17) 
1.02  

(0.97, 1.06) 
Race / 

Ethnicity      

White 42338 0.77 (0.76–0.78) Ref 
-0.18  

(-0.22, -0.14) 
1.03  

(0.99, 1.07) 

Black 5833 0.79 (0.77–0.82) 0.03 (0.00, 0.05) 
-0.10  

(-0.21, 0.02) 
1.08  

(0.97, 1.18) 

Hispanic 2285 0.76 (0.72–0.81) 0.00 (−0.05, 0.04) 
-0.26  

(-0.46, -0.07) 
0.92  

(0.76, 1.08) 

Asian 1925 0.74 (0.69–0.78) −0.03 (−0.08, 0.01) 
0.03  

(-0.16, 0.22) 
0.85  

(0.69, 1.01) 

Other 2471 0.78 (0.74–0.82) 0.02 (−0.02, 0.06) 
-0.15  

(-0.32, 0.03) 
1.06  

(0.90, 1.22) 

Unknown 9163 0.74 (0.73–0.76) −0.02 (−0.04, 0.00) 
0.65  

(0.59, 0.72) 
0.88  

(0.82, 0.94) 
Primary 

Language      

English 57879 0.77 (0.76–0.77) Ref 
-0.01 

 (-0.05, 0.02) 
1.01  

(0.98, 1.04) 
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AUROC, area under the receiver operating characteristic curve 

ᵃDifferences in AUROC compared with reference group, calculated using bootstrap resampling (1,000 iterations). 
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Non-English 5789 0.73 (0.70–0.76) −0.04 (−0.07, −0.01) 
0.00  

(-0.11, 0.10) 
0.89  

(0.79, 0.98) 

Unknown 347 0.74 (0.68–0.81) −0.03 (−0.10, 0.03) 
1.14  

(0.86, 1.42) 
0.90  

(0.63, 1.17) 
Insurance 

Status      

Private 18073 0.81 (0.79–0.82) Ref 
-0.42  

(-0.49, -0.35) 
1.08  

(1.02, 1.14) 

Medicare 33789 0.73 (0.72–0.74) −0.07 (−0.09, −0.05) 
0.16  

(0.12, 0.20) 
0.96  

(0.92, 1.00) 

Medicaid 9149 0.82 (0.80–0.84) 0.01 (−0.02, 0.03) 
-0.23  

(-0.32, -0.14) 
1.07  

(0.99, 1.14) 

Other 3004 0.78 (0.75–0.80) −0.03 (−0.06, 0.00) 
0.55  

(0.42, 0.68) 
0.96  

(0.85, 1.07) 
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Figure 2: Observed ICU mortality by first-day SOFA-2 Score stratified by age and sex 
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