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Abstract

Purpose We aimed to identify whether social determinants
of health (SDoH) are associated with the development of
sepsis and assess the differences between individuals living
within  systematically disadvantaged neighbourhoods
compared with those living outside these neighbourhoods.
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Methods We conducted a single-centre case-control study
including 300 randomly selected adult patients (100 patients
with sepsis and 200 patients without sepsis) admitted to the
emergency department of a large academic tertiary care
hospital in Hamilton, ON, Canada. We collected data on
demographics and a limited set of SDoH variables, including
neighbourhood household income, smoking history, social
support, and history of alcohol disorder. We analyzed study
data using multivariate logistic regression models.

Results The study included 100 patients with sepsis with a
median [interquartile range (IQR)] age of 75 [58-84] yr and
200 patients without sepsis with a median [IQR] age of
72 [60-83] yr. Factors significantly associated with sepsis
included arrival by ambulance, absence of a family physician,
higher Hamilton Early Warning Score, and a recorded history
of dyslipidemia. Important SDoH variables, such as individual
or household income and race, were not available in the
medical chart. Inpatients with SDoH available in their medical
records, no SDoH was significantly associated with sepsis.
Nevertheless, compared with their proportion of the Hamilton
population, the rate of sepsis cases and sepsis deaths was
approximately two times higher among patients living in
systematically disadvantaged neighbourhoods.

Conclusions This study revealed the lack of available
SDoH data in electronic health records. Despite no
association between the SDoH variables available and
sepsis, we found a higher rate of sepsis cases and sepsis
deaths among individuals living in systematically
disadvantaged neighbourhoods. Including SDoH in
electronic health records is crucial to study their effect
on the risk of sepsis and to provide equitable care.

Résumé

Objectif Nous cherche’ a determiner si les
determinants sociaux de la sante’ (DSS) etaient associes d
Uapparition de sepsis et d evaluer les differences entre les

avons
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personnes vivant dans des quartiers systematiquement
defavorises et celles vivant d I’exterieur de ces quartiers.
Méthode Nous avons mené une étude cas te€moins
monocentrique portant sur 300 patient-es adultes
selectionnees au hasard (100 personnes atteintes de
sepsis et 200 temoins sans sepsis) admis-es au service
des urgences d’un grand hopital universitaire de soins
tertiaires d Hamilton, ON, Canada. Nous avons recueilli
des donnees demographiques et un ensemble limite de
variables de DSS, y compris le revenu des menages du
quartier, les antecedents de tabagisme, le soutien social et
les antecedents de troubles lies a ’alcool. Nous avons
analyse” les donnees de 'etude d 'aide de modeles de
regression logistique multivaries.

Résultats L’ctude a inclus 100 patient-es atteint-es de
sepsis avec un dge médian [ecart interquartile (EIQ)] de
75 [58-84] ans et 200 patient-es sans sepsis avec un dge
median [EIQ] de 72 [60-83] ans. Les facteurs
significativement — associes au  sepsis comprenaient
l’arrivee en ambulance, I’absence de medecin de famille,
un score Hamilton Early Warning Score plus eleve et des
antecedents enregistres de dyslipidemie. D’importantes
variables de DSS, telles que le revenu individuel et du
menage et la race, n’etaient pas disponibles dans le dossier
medical. Chez les personnes dont les DSS etaient
disponibles dans leur dossier medical, aucun DSS n’etait
significativement  associ¢€ au  sepsis.  Neanmoins,
comparativement d leur proportion dans la population de
Hamilton, le taux de cas de sepsis et de deces dus au sepsis
etait environ deux fois plus eleve chez les personnes vivant
dans des quartiers systematiquement defavorises.
Conclusion Cette etude a revele le manque de donnees
disponibles sur les DSS dans les dossiers de sante
electroniques. Bien qu’il n’y ait pas d’association entre
les variables disponibles et le sepsis, nous avons constate
un taux plus eleve de cas de sepsis et de deces dus a la
septicemie chez les personnes vivant dans des quartiers
systematiquement defavorises. L’inclusion des DSS dans
les dossiers de santée electroniques est cruciale pour etudier
leur effet sur le risque de sepsis et pour dispenser des soins
equitables.

Keywords early warning scores - emergency department -
health equity - social determinants of health

Sepsis, defined as organ dysfunction because of a
dysregulated host response to infection, is a significant
cause of morbidity and mortality worldwide." In 2017,
the worldwide incidence of sepsis was 48.9 million
cases with 11  million sepsis-related deaths,
representing approximately 20% of all global deaths.
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In Ontario alone, sepsis is associated with a higher long-
term risk of death, rehospitalization, and an incremental
one-year cost of one billion dollars to the Ontario health
care system.” Although early therapeutic intervention
reduces sepsis morbidity and mortality, the heterogeneous
presentation of the disease, combined with the lack of a
gold standard diagnostic test for sepsis, makes early and
accurate identification and treatment challenging.*” To
address the significant impact of sepsis on human health
and health care systems, strategies to prevent and detect
sepsis early are needed.

The World Health Organization defines social
determinants of health (SDoH) as “the conditions in
which people are born, grow, work, live, and age, and the
wider set of forces and systems shaping the conditions of
daily life.”® Although poverty has long been understood to
be associated with poor health outcomes, a growing body
of evidence suggests that social factors such as race,
ethnicity, education, social status, and levels of social
support, may also affect health.” For example, data from
the USA showed that avoidable factors associated with
lower education accounted for almost half of all adult
deaths in 2001. Similarly, the Code Red project, conducted
in Hamilton, ON, Canada, has identified inequities in
health outcomes that may be related to disparities in social
and economic factors. Specifically, the project identified
physically and socially disadvantaged neighbourhoods,
referred to as the Code Red Zone, with significantly
worse health outcomes, including a 21-year gap in average
life expectancy, compared with other neighbourhoods in
Hamilton.® This shows that SDoH may play a significant
role in impacting health outcomes of residents.
Nevertheless, there is a lack of high-quality evidence that
explores whether SDoH may affect the early incidence and
outcomes of sepsis.

In a review investigating the association between SDoH
and sepsis, we identified that socioeconomic status (SES),
aging, frailty, gender, alcohol dependence, and social
support showed an increased association with sepsis. Of the
six studies that evaluated race, four revealed a higher
incidence of sepsis in Black patients than in White patients,
and two showed the opposite trend.” Nevertheless, the
review identified significant methodological heterogeneity
between studies because of the investigated populations
and the lack of consistent definitions used for SDoH and
sepsis.” To address these disparities and reduce the burden
of sepsis on patients and the health care system, rigorous
and high-quality evidence is needed to determine the
association between SDoH and sepsis. The purpose of this
study was to explore the effects of clinical and social
factors on the development of sepsis. Specifically, we
aimed to 1) identify whether SDoH, including residence in
a Code Red Zone, affect sepsis development among



Social determinants of sepsis

patients presenting to the emergency department (ED); and
2) investigate differences in sepsis development and
outcomes, based on Code Red residence, among ED
admissions relative to the total population in Hamilton.

Methods
Study design

We conducted a case-control study of adults aged over
18 yr who presented to the ED of a large academic tertiary
care hospital in Hamilton, ON, Canada, from January to
June 2014. This study was a secondary analysis of a
database including prospectively identified and consecutive
ED patients admitted to medical and surgical units as part
of the implementation of a local early warning score.'*"
Population estimates were calculated based on 2016
Canadian census data to reflect clinical data from patient
health records. The results of this study were organized and
reported according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
checklist.

Data collection

Data were abstracted in accordance with retrospective
chart review methodology.'? First, a study protocol, a
standardized operating procedure, and a detailed case
report form were developed. Trained abstractors (F. S.,
W. D, Y. D, R. G, and C. M.) independently extracted
data from patient health records. Interrater agreement was
calculated using Cohen’s kappa statistic (x) on a random
sample of patients, completed independently and in
duplicate (x = 0.93). Disagreements between reviewers
were resolved by discussion with the principal investigator
(A. F-R)).

Variables and measurement

Patients with sepsis, defined as patients with an infection
and two of the three quick sequential organ failure
assessment score criteria or a recorded diagnosis of
sepsis, were identified from the prospectively collected
data set. Controls without sepsis were collected in a
1:2 ratio."?

All variables, including demographic data, presenting
symptoms, triage vitals, medical history, and SDoH data,
were recorded at ED presentation. We selected variables
based on the existing literature and their availability in
health records. Demographic variables included age, birth-
assigned sex, the first three digits (forward sortation area)
of their postal code, and the median household income

based on postal code region. Based on the 2010 Hamilton
Code Red project, postal codes were further classified as
being part of physically and socially disadvantaged
neighbourhoods (Code Red neighbourhoods).® Presenting
symptoms, comorbidities and the patient’s medical history,
were reported as either “present” or “absent” based on the
patient’s health record. Additionally, the Charlson
Comorbidity Index (CCI), which predicts one-year
mortality based on a patient’s burden of comorbid
disease,'* and the Hamilton Early Warning Score
(HEWS), shown to predict the likelihood of a critical
event,'”'" were calculated using the first complete set of
vitals within the first 24 hr. We defined frailty as the
presence of at least two of three frailty indicators
(weakness, exhaustion, and/or low physical activity) or
evidence of frailty from the patient’s history. Because of
the limited availability of social history in health records,
we categorized smoking status, and alcohol use (past or
present) as binary variables (“yes” or “no”). We also
collected registration with a family physician and the
presence or absence of a diagnosis of mental illness.

Data were considered missing if they were not available
in the health record or if the data needed to calculate the
appropriate values were not available during the specified
period. A complete list of variables and an explanation of
how they were reported is available in Electronic
Supplementary Material (ESM) eAppendix 1. All
deidentified data were stored in REDCap® (Vanderbilt
University, Nashville, TN, USA).

Data analysis

We report descriptive statistics as median [interquartile
range (IQR)], counts, and proportions for patients with
sepsis and patients without sepsis. We assessed differences
in baseline characteristics between patients with sepsis and
patients without sepsis using the Wilcoxon rank sum and
Chi square tests, where appropriate. We used multivariable
logistic regression to examine the association between
clinical and social factors and sepsis. We used a stepwise
procedure for model-building, in which variables of
importance were individually added or removed
according to their statistical significance, to identify a
parsimonious subset of variables. We used this method
given the limited literature, large number of potential
predictor variables, and our intent to identify a subset of
variables that may be meaningful with respect to our
outcome.'> We reported data as unadjusted and adjusted
odds ratios (OR and aOR, respectively) with the
corresponding 95% confidence intervals (CIs) to show
associations. Additionally, we compared participants’
postal code data with population data from the 2016
Canadian Census to determine the proportion of study
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participants in the Code Red Zone compared with the total
Hamilton population, and reported this as rates per 100,000
people. Lastly, we conducted a sensitivity analysis on the
subset of patients living in the Code Red Zone to identify
any differences in our final model and interpretations. We
defined statistical significance as P values < 0.05. Given
our sample size, outcome incidence, and alpha of 0.05, our
post hoc analysis suggested 99.9% power to detect
differences between the study groups. We performed all
analyses in SAS version 9.4 (SAS Institute Inc., Cary, NC,
USA).

Ethics

We received ethics approval from the Hamilton Integrated
Research Ethics Board, with a waiver of informed consent,
prior to starting the study (Reference Number: 5061).

Results

Among the 7,156 patients included in the data set, we
included 100 randomly selected patients with sepsis and
200 patients without sepsis in the study. Characteristics of
the participants are described in Table 1. In patients with
sepsis, the median [IQR] age was 75 [58-84] yr with
45% identifying as female, and in patients without sepsis,
the median [IQR] age was 72 [60-83] yr with
55% identifying as female. There were significant
differences in triage vitals, and HEWS between patients
with sepsis and patients without sepsis. Eighty-five percent
of patients with sepsis and 68% of patients without sepsis
arrived by ambulance (P = 0.002), and 93% of patients
with sepsis and 99% of patients without sepsis had a
recorded family physician (P = 0.01). Both patients with
sepsis and patients without sepsis had a median [IQR] CCI
of 5 [4-8], showing a similar baseline burden of disease.
There were significantly fewer reports of dyslipidemia in
patients with sepsis than in patients without sepsis (with
sepsis, 42%; without sepsis, 57%; P = 0.02).

Social determinants of health data, including
neighbourhood household income, smoking history,
social support, and history of alcohol disorders, were
collected. Of the patients with sepsis and patients without
sepsis, respectively, 66% were frail compared with 58%
(P = 0.17). A history of mental illness was present in
34% of patients with sepsis compared with 27% of patients
without sepsis (P = 0.21). A smoking history was present in
47% of patients with sepsis compared with 55% of patients
without sepsis (P = 0.18). Seventy-five percent of patients
with sepsis compared with 76% had some level of social
support (P = 0.94) and 28% compared with 30% had a
history of disordered alcohol use (P = 0.66). There were
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some missing data among patients with sepsis and patients
without sepsis—particularly related to SDoH, including
frailty, mental illness, smoking history, presence of social
support, and alcohol disorder (ESM eAppendix 2). There
were no significant differences in the presence of SDoH
available in health records between patients with sepsis and
patients without sepsis.

Unadjusted and adjusted odds ratios for clinical and
social determinants are reported in Table 2. Univariate
logistic regression analysis showed that arrival by
ambulance (OR, 2.53; 95% CI, 1.35 to 4.73), and higher
HEWS (OR, 1.33; 95% CI, 1.18 to 1.51) were significantly
associated with increased odds of sepsis, while having a
recorded family physician (OR, 0.21; 95% CI, 0.05 to 0.83)
and dyslipidemia (OR, 0.55; 95% CI, 0.33 to 0.91) were
significantly associated with decreased odds. Following the
stepwise procedure for model building, the presence of a
family physician and HEWS were included in the final
multivariate logistic regression model, and HEWS
remained statistically significant (aOR, 1.18; 95% CI,
1.02 to 1.36). None of the other clinical or social
determinants investigated were significantly associated
with sepsis (Table 2).

We conducted additional population-level analyses to
compare the proportion of residents living in the Code Red
Zone and presenting to the ED with sepsis, and the
proportion of Hamilton residents living in the Code Red
Zone. As of the 2016 Canadian census, only 17.9% of
Hamilton residents lived within the Code Red Zone.
Compared with their proportion of the total Hamilton
population, Code Red residents comprised a
disproportionate number of ED patients (32%) and ED
patients admitted with sepsis (32%; Figure). Furthermore,
there was an increased rate of sepsis (33.3 cases per
100,000 vs 15.4 cases per 100,000) and deaths from sepsis
(8.3 deaths per 100,000 vs 4.5 deaths per 100,000) in
patients living in the Code Red Zone compared with
patients who were not living in the Code Red Zone (ESM
eAppendix 3). Our sensitivity analysis did not yield any
differences in the significance of associations for the subset
of participants living in the Code Red Zone (ESM
eAppendix 4).

Discussion

In this case-control study of adults who presented to the ED
at a tertiary academic hospital, arrival by ambulance,
absence of a family physician, a higher HEWS, and
presence of dyslipidemia, were significantly associated
with sepsis. Following adjustment, higher HEWS remained
significantly associated with sepsis, confirming previous
findings on the importance of vital signs at ED presentation
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Table 1 Characteristics of study participants

Patients with Sepsis Patients without Sepsis P value
(Cases) (Controls)
N =100 N =200
Demographics
Age (yr), median [IQR] 75 [58-84] 72 [60-83] 0.40
Sex (female), n/total N (%) 45/100 (45%) 110/200 (55%) 0.10
Arrival by ambulance, n/total N (%) 85/100 (85%) 137/200 (69%) 0.002
Family physician (yes), n/total N (%) 92/99 (93%) 196/199 (98%) 0.01
Triage vital signs, median [IQR]
Temperature (°C) 36.9 [36.5-37.8] 36.7 [36.5-36.9] < 0.001
Heart rate (min~") 107 [88-129] 86 [72-102] < 0.001
Systolic blood pressure (mm Hg) 119 [102-138] 141 [122-158] < 0.001
Respiratory rate (min™h) 20 [18-24] 18 [16-20] < 0.001
Oxygen saturation (%) 97 [95-99] 98 [96-99] 0.006
Hamilton Early Warning Score, median [IQR] 3 [2-5] 1 [0-3] < 0.001
Presenting symptoms, n/total N (%)
Dizziness 9/98 (9%) 25/199 (13%) 0.39
Nausea 20/100 (20%) 40/198 (20%) 0.97
Pain 53/99 (54%) 126/199 (63%) 0.10
Fever 42/99 (42%) 18/199 (9%) < 0.001
Confusion 36/99 (36%) 33/199 (17%) < 0.001
Headache 5/100 (5%) 12/199 (6%) 0.72
Shortness of breath 32/100 (32%) 66/198 (33%) 0.82
Weakness 44/95 (46%) 38/199 (19%) < 0.001
Medical history, n/total N (%)
Chronic lung disease 22/99 (22%) 48/200 (24%) 0.73
Chronic kidney disease 13/99 (13%) 20/200 (10%) 0.42
Myocardial infarction 16/98 (16%) 42/200 (21%) 0.34
Deep vein thrombosis 5/99 (5%) 11/200 (6%) 0.87
Diabetes mellitus 31/99 (31%) 751200 (37.5%) 0.29
Peripheral vascular disease 7/99 (7%) 15/200 (7.50%) 0.89
Atrial fibrillation 25/100 (25%) 46/200 (23%) 0.70
Dyslipidemia 42/99 (42%) 113/200 (57%) 0.02
Coronary artery disease 24/99 (24%) 55/200 (28%) 0.55
Hypertension 67/99 (68%) 142/200 (71%) 0.55
Congestive heart failure 15/99 (15%) 49/200 (25%) 0.06
Charlson Comorbidity Index, median [IQR] 5 [4-8] 5 [4-8] 0.88
Code Red Zone,* n/total N (%) 32/100 (32%) 65/200 (33%) 0.93
Social determinants of health, n/total N (%)
Median household income (CAD)b 56,806 [45,151-75,771] 59,820 [51,045-75,771] 0.90
Frailty 61/92 (66%) 111/192 (58%) 0.17
Mental illness 34/99 (34%) 54/198 (27%) 0.21
Smoker (past or present) 41/88 (46%) 106/192 (55%) 0.18
Social support 74/98 (76%) 148/195 (76%) 0.94
Alcohol use disorder (past or present) 22/80 (28%) 52/172 (30%) 0.66

*Postal codes L8L, L8H, and L8E
®Median [IQR]
IQR = interquartile range
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Table 2 Clinical and social determinants associated with sepsis

Variable

Unadjusted analysis
OR (95% CI)

Adjusted analysis*
aOR (95% CI)

Demographics
Age (yn)

Sex (female)

Arrival by ambulance

Family physician (yes)

Hamilton Early Warning Score

Medical history
Chronic lung disease
Chronic kidney disease
Myocardial infarction
Deep vein thrombosis
Diabetes mellitus
Peripheral vascular disease
Atrial fibrillation
Dyslipidemia
Coronary artery disease
Hypertension
Congestive heart failure

Charlson Comorbidity Index

Code Red Zone”

Social determinants of health
Median household income
Frailty
Mental illness
Smoker (past or present)
Social support
Alcohol use disorder (past or present)

1.02 (0.99 to 1.04)
0.68 (0.42 to 1.09)
2.53 (1.35 to 4.73)*
0.21 (0.05 to 0.83)*
1.33 (1.18 to 1.51)%

0.90 (0.51 to 1.60)
1.38 (0.63 to 3.0)
0.71 (0.36 to 1.40)
0.90 (0.29 to 2.77)
0.77 (0.46 to 1.28)
0.93 (0.37 to 2.33)
1.09 (0.61 to 1.96)
0.55 (0.33 to 0.91)*
0.83 (0.46 to 1.51)
0.84 (0.47 to 1.51)
0.53 (0.28 to 1.00)
1.02 (0.80 to 1.29)
0.98 (0.59 to 1.63)

1.00 (1.00 to 1.00)
1.53 (0.87 to 2.68)
1.38 (0.82 to 2.32)
0.80 (0.48 to 1.35)
1.02 (0.59 to 1.77)
1.00 (0.55 to 1.82)

0.18 (0.05 to 1.40)
1.18 (1.02 to 1.36)*

“The stepwise procedure resulted in only two variables appearing in the multivariable model

®postal codes L8L, L8H, and LSE
*Significant at P < 0.05
aOR = adjusted odds ratio; CI = confidence interval; OR = odds ratio

in patients with an infection."' In contrast, the SDoH
available in health records were not significantly associated
with sepsis. Despite this lack of association between SDoH
and sepsis, our study highlighted that there were twice as
many patients presenting to the ED with sepsis, and deaths
from sepsis, among patients living in the Code Red Zone
than among patients living outside of the Code Red Zone.
Limited and inconsistent SDoH data available in health
records may explain the lack of association between SDoH
and the development of sepsis.

In a scoping review of SDoH and sepsis, studies
evaluating SES, gender, smoking status, alcohol
disorders, social support, age, and frailty all showed
an association between the SDoH studied and sepsis.’
Four studies evaluating race showed a higher risk of sepsis
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among Black patients than among White patients, and two
studies showed an increased risk among Black patients
compared with White patients.” Contrary to our hypothesis
and the results of previous studies, SDoH, smoking status,
social support, and alcohol disorders, were not significantly
associated with sepsis. Individual or household income,
race, and gender, as distinct from sex, were not available in
health records and could not be studied.

These results can be explained by missing or unreported
data in health records, a well-documented challenge when
using electronic health re:cords,l6’17 and even more
pronounced when integrating individual-level SDoH.'®
For example, among critically ill patients, smoking and
alcohol use are frequently underrecognized and
underreported.'®  Although studies have shown the
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Figure Distribution of emergency department admissions. The regions shaded in red indicate the three postal codes that make up the Code Red
Zone. The blue circles represent the number of emergency department admissions included in this study and the percentage of the included

participants they represent.

contribution of individual-level SDoH to the prediction of
30-day readmission,20 HIV risk assessment,21 suicide
attempts,”>*> and hospitalization, they have also
highlighted the challenges of accurately collecting SDoH
data. These challenges include the limited amount of SDoH
data included in electronic health records, the difficulty in
capturing accurate and complete data, and the lack of
common measures or a minimum set of SDoH measures
that should be recorded in a patient’s record.'® This
emphasizes the need to collect and better integrate
individual-level SDoH into health records to help guide
and inform equitable care.

In addition to individual-level SDoH, neighbourhood-
level SDoH including median household income were
collected. The associations between median household
income, residence in the Code Red Zone, and the incidence
of sepsis were not significant. Other neighbourhood SES
studies have shown an increased risk of microbiologically
verified Staphylococcus aureus bacteremia,”* bloodstream
infection,25 and higher rates of infection.?® Nevertheless, in
line with our results, Donnelly er al. did not find an
association between neighbourhood SES and the risk of
sepsis at presentation among patients hospitalized with an
infection.?® In addition to SES, residence in medically

underserved areas (defined according to the ratio of
primary care physicians per 1,000 people), infant
mortality rate, the proportion of individuals with an
income below the poverty line, and the percentage of the
population over 65 yr of age, are also associated with a
higher incidence of sepsis and higher rates of mortality due
to sepsis.'” Although residence in the Code Red Zone was
not significantly associated with sepsis, a disproportionate
number of patients from the Code Red Zone were admitted
from the ED to the hospital with sepsis, relative to the
proportion of Hamilton residents living in the Code Red
Zone. Similar to medically underserved areas, the Code
Red project showed glaring disparities in social and
economic factors, including ED visits, rates of
cardiovascular incidents, respiratory emergencies, and,
perhaps most concerning, a 21-yr difference in life
expectancy between those living in and outside of the
Code Red Zone.®?’ The increased number of patients
presenting with sepsis from the Code Red Zone suggests
that the incidence of sepsis may be affected by
neighbourhood-level determinants, including access to
care. These results may be transferable to other
communities with similar structural challenges.
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Arrival by ambulance and the absence of a family
physician were also significantly associated with sepsis.
Although the data in this study do not establish a causal
mechanism between SDoH and sepsis, access to primary
care and early detection and treatment of infections can limit
sepsis cases. In this study, the median CCI value was the
same for patients with sepsis and patients without sepsis,
albeit CCI is only a measure of the number of comorbidities
and does not account for how the conditions are managed.
Access to primary care and a designated family physician
can improve the management of chronic comorbidities and
decrease the risk of developing sepsis.”® Therefore, access to
care, as shown in our study and corroborated by the Code Red
project® and existing literature,? is an important determinant
for further studies. This includes understanding how
structural determinants impact health literacy, for example,
and delays in accessing care.

This study has limitations. First, this was a retrospective
chart review of existing data, not originally collected for
research purposes. Although efforts were made to ensure
the quality and rigour of the data extracted, including
extracting data independently and in duplicate,
considerable challenges remained in collecting accurate
and complete SDoH data. Second, in addition to quality
issues and missing data, the limited amount of SDoH data
available in health records prevented the analysis of other
determinants, including individual household income and
race. Lastly, this was a single-centre study of patients
admitted to the ED of a large academic tertiary care
hospital in Hamilton and was limited by sample size. It is
not clear whether the results of this study can be
generalized to other health care settings. Future
prospective studies are needed to address data quality
issues and the limited SDoH available in health records.
This includes going beyond SDoH data inputted by health
care workers and including self-reported measures such as
race and ethnicity, among other self-reported SDoH.

Nevertheless, this study highlights the importance of
adding of SDoH data into electronic health records and its
implications for the future of sepsis research. Importantly,
this work exposed the current challenges of integrating
SDoH into health records, a crucial element to ensure
equitable care and to inform health care policy.

Conclusions

Our study highlights both the limited set of SDoH data
collected in health records and the challenges of collecting
accurate and complete SDoH data. Furthermore, it
emphasizes the importance of integrating individual-level
SDoH in health records to inform early interventions and
downstream care. Given the significant burden of sepsis
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and the growing body of evidence showing the utility of
SDoH, integrating self-reported SDoH into electronic
health records is necessary to inform programs and
policies for populations disproportionately affected by
adverse health outcomes and to guide research and clinical
care based on identified inequities and patient needs.
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