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     Sepsis is a signifi cant public health problem, with an 
incidence that increases with age.  1   In-hospital mor-

tality from sepsis may exceed 15%, resulting in a large 
burden on health-care resources.  1,2   Many demographic 
factors are associated with a greater incidence of sep-
sis, such as age, male sex, and black race.  1,3-5   How-
ever, the contribution of social factors, such as marital 
status, to the epidemiology of sepsis is unknown. 

 The unmarried among both sexes have a greater 
risk for disease and death.  6-9   Transitions in marital 
status are associated with increased risk of mortality, 
and multiple transitions may augment risk.  10   Among 
the widowed, divorced, or legally separated, multiple 
factors, including unhealthy lifestyles,  11   reduced eco-
nomic resources,  12   and psychologic distress, contrib-
ute to poor outcomes.  13   

 Understanding the social factors that increase 
patients’ risk for sepsis is a key step toward reduc-
ing the burden of disease. Differences in marital 
status may result in detrimental health behav-
iors,  10,11,14   alternative treatment choices before and 
during hospital-based care,  15,16   and immunosup-
pression, resulting in a greater risk for pneu mo-
nia.  7,17,18   These factors may increase the inci dence of 
hospitalization and poor outcomes in sepsis. Thus, 
we sought to determine the association between mari-
tal status and the incidence of hospitalization for 
sepsis and hospital mortality in a diverse, population-
based cohort. We hypothesized that the risk-adjusted 
incidence of hospitalization for sepsis, as well as 
hospital mortality, would be greater in unmarried 
subjects. 

  Background:    Sepsis is a major public health problem. Social factors may affect health behaviors, 
economic resources, and immune response, leading to hospitalization for infection. This study 
examines the association between marital status and sepsis incidence and outcomes in a population-
based cohort. 
  Methods:    We analyzed 1,113,581 hospitalizations in New Jersey in 2006. We estimated risk-
adjusted incidence rate ratios (IRRs) for sepsis among divorced, widowed, legally separated, single, 
and married subjects using population data from the American Community Survey. We used 
multivariable logistic regression to estimate marital status-specifi c hospital mortality. 
  Results:    We identifi ed 37,524 hospitalizations for sepsis, of which 40% were among married 
(14,924), 7% were among divorced (2,548), 26% were among widowed (9,934), 2% (763) were 
among legally separated, and 26% (9355) were among single subjects. The incidence of hospital-
ization for sepsis was 5.8 per 1,000 population. The age, sex, and race-adjusted IRR for hospital-
ization with sepsis was greatest for single (IRR  5  3.47; 95% CI, 3.1, 3.9), widowed (IRR  5  1.38; 
95% CI, 1.2, 1.6), and legally separated (IRR  5  1.46; 95% CI, 1.2, 1.8) subjects compared with 
married (referent). We observed that single men and women and divorced men had greater odds 
of in-hospital mortality compared with married men; widowed and legally separated men and all 
ever-married women had no excess mortality during hospitalization for sepsis. 
  Conclusions:    Hospitalization for sepsis is more common among single, widowed, and legally sepa-
rated individuals, independent of other demographic factors. Among patients hospitalized for 
sepsis, single and divorced men and single women experience greater hospital mortality, high-
lighting the need to characterize the potentially modifi able mechanisms linking marital status to 
its greater burden of critical illness.   CHEST 2010; 137(6):1289–1296 

  Abbreviations:  ACS  5  American Community Survey; ICD-9-CM  5   International Classifi cation of Diseases, 9th edition, 
Clinical Modifi cation ; IRR  5  incidence rate ratio; SES  5  socioeconomic status; SID  5  State Inpatient Database 
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for consistency between SID and Census coding.  5   We used area 
and individual-level indicators of SES: (1) state median income 
quartile for ZIP code of residence, and (2) primary and secondary 
insurance payer of Medicaid.  25-27   Urbanicity was dichotomized as 
metropolitan vs nonmetropolitan from the National Center for 
Health Statistics county-level scheme in the SID. We defi ned 
comorbidity using the Charlson/Deyo score.  28,29   We defi ned addi-
tional comorbidities using Clinical Classifi cations Software and 
ICD-9-CM codes (online supplement).  30,31   We classifi ed hospital-
izations that were previously discharged from the same institution 
within 7 days as readmissions based on reported fi elds in the SID. 
Source of sepsis and type of pathogen were categorized using pre-
viously published ICD-9-CM codes (online supplement).  1,4   We 
defi ned severe sepsis as the presence of one or more acute organ 
dysfunctions in a patient with sepsis (online supplement).  1,32   

 Statistical Analysis 

 We compared continuous data using one-way analysis of vari-
ance or the Kruskal-Wallis test, depending on variable distribu-
tions; proportions were compared using the  x  2  test. We display 
age-standardized incidence rates of hospitalization for sepsis 
among married, widowed, single, legally separated, and divorced 
individuals. To determine the incidence rates of hospitalization 
for sepsis among marital groups independent of age, sex, and race/
ethnicity, we constructed a multivariable, negative binomial 
regression model containing the above covariates. We examined 
for multiplicative interactions between age, sex, race/ethnicity, 
and marital status guided by past literature and theory. 

 We constructed multivariable logistic regression models of 
in-hospital mortality using generalized estimating equations with 
robust variance estimates and an exchangeable correlation matrix, 
clustering on the treating hospital. We included marital status, 
sex, and an interaction between the two, sociodemographic char-
acteristics (age, race/ethnicity, urbanicity, and SES indicators), 
and comorbidities (Charlson-Deyo score) in the fi nal multivari-
able model. 

 First, we assessed the robustness of our fi ndings through several 
sensitivity analyses. In our incidence rate models, we considered 
that ICD-9-CM coding practices changed since the clinical vali-
dation of our case defi nition,  1   and repeated our primary analysis 
using only ICD-9-CM code 995.91. Second, we repeated our 
analysis after excluding hospitalizations coded as readmissions. 
Third, acknowledging that the count of married individuals in the 
ACS may be overestimated by including “married: spouse absent,” 
we repeated our analysis excluding these patients from the popu-
lation denominators. Because the ACS may have greater sampling 
error due to a smaller population survey, we repeated our analysis 
using denominator data from the 2000 Census. We considered 
readmission, source of sepsis, or type of pathogen as potential 
confounders or in the causal pathway. Thus, we created models 
using readmission or source of sepsis/pathogen as adjustment 
variables. We also considered a hypothetical unobserved con-
founding variable (lower SES) that would be more frequent 
among unmarried than among married subjects. We varied the 
effect of this confounding variable on mortality and its association 
with marital status to determine how the association between 
mortality and marital status would change after adjustment.  33   All 
analyses were performed using STATA 10.0 (StataCorp; College 
Station, TX). 

 Results 

 After exclusions, 876,963 adults were hospitalized 
in 91 hospitals in 2006 ( Fig 1  ), in a population of 

 Materials and Methods 

 Study Design and Data Sources 

 We analyzed a population-based cohort of hospital discharge 
data from New Jersey using the Healthcare Cost and Utilization 
Project 2006 State Inpatient Database (SID) to determine: 
(1) marital status-specifi c incidence rates of hospitalization for sep-
sis and (2) the association between marital status and in-hospital 
mortality in sepsis.  19   We chose New Jersey for its racial/ethnic 
diversity and completeness of marital status data (  ,  1% missing). 
The SID contains data collected by the New Jersey Department 
of Health on all inpatient and same-day hospital discharges from 
all general acute care hospitals.  19   Age, sex, and race/ethnicity-
specifi c estimates for population denominators were obtained 
from the 2006 American Community Survey (ACS) of the US 
Census Bureau,  20,21   and were linked to numerator data at the level 
of 5-year age strata for hospitalizations among persons  �  20 years 
old. This project received exempt review status by the University 
of Washington Institutional Review Board. 

 Variables and Defi nitions 

 The primary exposure was marital status, defi ned using the cat-
egories: married, widowed, divorced, single, and legally separated. 
Population census data for married included spouse present 
and spouse absent. We excluded hospitalizations and popula-
tion data with marital status coded as missing. The primary out-
come was hospitalization for sepsis, defined using clinically 
validated  International Classifi cation of Diseases, 9th edition, 
Clinical Modifi cation  (ICD-9-CM) codes within nine discharge 
diagnoses in the SID (see online supplement).  1   Because of 
changes in coding for sepsis, we included ICD-9-CM codes 
995.91, 995.92, and 785.52 in our defi nition. Our secondary out-
come was in-hospital mortality among patients hospitalized for 
sepsis, defi ned by discharge status in the SID. 

 For multivariable adjustment in incidence rate models, con-
founders were determined  a priori  and included age,  3   sex, and 
race/ethnicity.  5   We considered additional potential confound-
ers for our mortality analysis, such as urbanicity,  5   socioeconomic 
status (SES),  5   comorbidity,  4   readmission,  22   source of sepsis,  4,23   
presence of organ dysfunction,  4   and type of pathogen.  1   We 
defi ned race/ethnicity using categorizations in the SID and Census 
data: white, non-Hispanic; black, non-Hispanic; or Hispanic.  24   We 
excluded numerator and denominator data in other race/ethnicity 
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( Table 2  ). More than half of hospitalizations for sep-
sis were accompanied by organ dysfunction, irrespec-
tive of marital status, with renal dysfunction present 
in  .  30% of subjects. Among survivors of sepsis, 
reported discharge to skilled nursing facility was sig-
nifi cantly greater among widowed and divorced com-
pared with married individuals ( P   ,  .01). 

 The incidence of hospitalization for sepsis for the 
study population in 2006 was 5.8 per 1,000, with 
unadjusted rates greatest among widowed (21.5 per 
1,000) compared with single (6.1 per 1,000), sepa-
rated (5.3 per 1,000), divorced (4.6 per 1,000), and 
married (4.6 per 1,000) subjects. Incidence rates 
increased with age, irrespective of marital status 
( Fig 2   ). After adjustment for age, race, and ethnicity, 
single individuals had the greatest incidence rate 
ratio (IRR) of hospitalization for sepsis compared 
with married subjects ( Table 3  ). Male sex, advanced 
age, Hispanic ethnicity, and non-white race were 
associated with hospitalization for sepsis ( Fig 3 ) . 

 In sensitivity analyses ( Table 3 ), sepsis defi ned 
using ICD-9-CM code 995.91 resulted in 13,570 
hospitalizations for analysis. Our results were simi-
lar using this alternative defi nition (online supple-
ment). Our fi ndings were also similar after exclusion 
of sepsis hospitalizations coded as readmissions (n  5  
3,907) (online supplement). We used two alternative 

6,434,047. We identifi ed 37,524 hospitalizations for 
sepsis, of which 40% of the patients were married 
(14,924), 7% were divorced (2,548), 26% were wid-
owed (9,934), 2% (763) were legally separated, and 
26% (9,355) were single. Mean age was greatest and 
female sex most common among widowed patients 
hospitalized for sepsis ( Table 1  ). Few meaningful dif-
ferences were present in the characteristics of sepsis, 
including pathogen type, presence of organ dysfunc-
tion, and sepsis source between marital status groups 

  Figure  1. Diagram of cohort construction. SID  5  State Inpatient 
Database.   

 Table 1— Characteristics of Hospitalizations (N  5  37,524) for Sepsis by Marital Status in New Jersey in 2006  

Variable  Married Divorced Widowed Legally Separated Single  P  Value

No. (%) 14,924 (40) 2,548 (7) 9,934 (26) 763 (2) 9,355 (24)
Age, y 69  6  14 64  6  13 81  6  9 61  6  14 58  6  19  ,  .01
Men 9,370 (63) 1,140 (45) 2,314 (23) 356 (47) 4,912 (52)  ,  .01
Race
 White, non-Hispanic 11,600 (78) 1,709 (67) 7,707 (78) 244 (32) 4,861 (52)  ,  .01
 Black, non-Hispanic 1,970 (13) 561 (22) 1,544 (16) 351 (46) 3,296 (35)
 Hispanic 1,354 (9) 278 (11) 683 (7) 168 (5) 1,198 (13)
Readmission 1,614 (16) 297 (18.5) 1,063 (16.5) 74 (16) 860 (16) .26
Insurance payer
 Primary: Medicaid 290 (1.9) 219 (8.6) 150 (1.5) 102 (13) 1,351 (14)  ,  .01
 Secondary: Medicaid 1,039 (7) 576 (23) 1,979 (20) 247 (32) 2,229 (24)  ,  .01
Comorbid conditions
 Hypertension 2,396 (16) 383 (15) 1,870 (19) 142 (19) 1,210 (13)  ,  .01
 Congestive heart failure 5,933 (40) 959 (38) 5,049 (51) 285 (37) 2,904 (31)  ,  .01
 Cancer 3,302 (22) 435 (17) 1,343 (14) 126 (17) 1,160 (12)  ,  .01
 COPD 2,679 (18) 528 (21) 2,247 (23) 127 (17) 1,278 (14)  ,  .01
 HIV 145 (1) 70 (3) 57 (1) 57 (7) 883 (9)  ,  .01
 Diabetes (type 1 or II) 1,946 (13) 382 (15) 1,208 (12) 116 (15) 984 (11)  ,  .01
Charlson/Deyo score 2.0  6  1.95 2.1  6  2.0 1.8  6  1.7 2.4  6  2.2 2.0  6  2.3  ,  .01
Hospital outcomes
 Length of stay, d 9 [5-17] 10 [6-18] 9 [6-16] 11 [6-19] 10 [6-18]  ,  .01
 Hospital mortality 3,126 (21) 489 (19) 2,503 (25) 135 (18) 1,702 (18)  ,  .01
Discharge location of survivors
 Routine 4,147 (35) 590 (29) 1,234 (17) 236 (38) 2,674 (35)  ,  .01
 Skilled nursing facility 3,915 (33) 875 (43) 4,203 (57) 212 (34) 2,973 (39)  ,  .01
 Home health care 1,946 (16) 279 (14) 840 (11) 84 (13) 736 (10)  ,  .01
 Hospice 432 (4) 67 (3) 379 (5) 13 (2) 182 (2)  ,  .01

Data presented as mean  6  SD, No. (%), or median [IQR], as appropriate.
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population denominators, exclusion of “married: 
spouse absent” and US Census 2000, and observed 
greater IRRs for hospitalization for sepsis among 
all groups compared with married subjects (online 
supplement). 

 Single and divorced men and single women were 
at greater odds of hospital mortality compared with 
married men after accounting for sociodemographic 
factors and subject comorbidity ( Table 4  ). In sensitiv-
ity analyses, we excluded readmissions (online sup-
plement) and observed similar results. We included 
the source of sepsis and gram-positive infection as 
covariates and observed no change in our model 
(online supplement). We considered that unmeasured 
confounding due to SES accounted for the greater 
odds of hospital mortality among unmarried sub-
jects. Our analyses demonstrated, for example, that if 
the prevalence of an unobserved confounder among 
divorced men was 25% compared with 15% among 
married men, the odds of death among men with the 
confounder would need to be three times that of men 
without the confounder for the risk of death associ-
ated with divorce to appear equivalent to that of 
marriage. 

 Table 2— Source, Pathogen, and Organ System Dysfunction Among Hospitalizations for Sepsis  

Covariate Married Divorced Widowed Legally Separated Single  P  Value  a  

Pathogen identifi ed
 Gram positive 2,866 (19) 476 (19) 1,636 (17) 148 (19) 1,855 (20)  ,  .01
 Gram negative 2,112 (14) 345 (14) 1,390 (14) 103 (14) 1,095 (12)
 Fungal 295 (2) 63 (2) 161 (2) 18 (2) 212 (2)
 Anaerobic 109 (1) 12 (  ,  1) 75 (1) 1 (  ,  1) 36 (  ,  1)
 No pathogen coded 9,542 (64) 1,652 (65) 6,672 (67) 493 (65) 6,157 (66)
Source of sepsis  b  
 Respiratory 6,555 (44) 1,142 (45) 4,887 (49) 316 (41) 4,044 (43)  ,  .01
 Urological 4,749 (32) 799 (32) 4,213 (42) 219 (29) 2,788 (30)  ,  .01
 Gastrointestinal 4,375 (29) 741 (29) 2,843 (29) 208 (27) 2,571 (27) .03
 Skin, soft tissue, joint 1,915 (13) 363 (14) 1,212 (12) 109 (14) 1,351 (14)  ,  .01
 Central nervous system 62 (0.4) 15 (0.6) 10 (0.1) 10 (1) 86 (1)  ,  .01
 Cardiovascular 343 (2) 58 (2.3) 157 (2) 18 (2) 273 (3)  ,  .01
Severe sepsis 8,561 (57) 1,486 (58) 5,624 (57) 451 (59) 5,483 (59) .05
No. organ system dysfunctions
 0 6,363 (43) 1,062 (42) 4,310 (44) 312 (41) 3,872 (41)  ,  .01
 1 5,365 (36) 955 (37) 3,669 (37) 290 (38) 3,459 (37)
 2 2,425 (16) 405 (16) 1,550 (16) 126 (17) 1,505 (17)
 3 632 (4) 110 (4) 381 (4) 31 (4) 429 (5)
 41 139 (1) 15 (1) 54 (1) 0 (0) 90 (1)
Organ system dysfunction  b  
 Renal 5,710 (38) 1,003 (39) 3,861 (39) 324 (42) 3,583 (38) .15
 Respiratory 3,776 (25) 635 (25) 2,401 (24) 183 (24) 2,506 (27)  ,  .01
 Hematologic 1,101 (7) 177 (6) 599 (6) 43 (6) 684 (7)  ,  .01
 Cardiac 642 (4) 88 (3) 365 (4) 21 (3) 343 (4) .01
 Hepatic 354 (2) 55 (2) 130 (1) 27 (4) 230 (2)  ,  .01
 Neurologic 305 (2) 59 (2) 173 (2) 13 (2) 249 (3)  ,  .01
 Metabolic 717 (5) 128 (5) 532 (5) 40 (5) 527 (6) .06

Data presented as No. (%).
 a  x  2  test for differences.
 b Proportions not mutually exclusive.

  Figure  2. Crude incidence rate of hospitalization for sepsis 
among married, widowed, legally separated, divorced, and single 
subjects across 5-year age groups. Single subjects are shown as 
black line, legally separated as dotted dark gray line, widowed 
subjects are depicted as dotted light gray line, divorced subjects as 
hashed light gray line, and married subjects as solid gray line. Inci-
dence rate is reported per 1,000 population.   
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 Multiple factors may contribute to the greater inci-
dence of hospitalization for sepsis among single, wid-
owed, and separated individuals. The loss of a spouse 
is a well-known risk factor for death.  34   The “widow-
hood effect” may also increase detrimental health 
habits, such as smoking, alcohol consumption, and 
reduced physical activity, altering the occurrence of 
disease.  11,14   Psychiatric well-being is also infl uenced by 
spousal loss, with greater depression and anxiety during 
and after the period of bereavement among widowed 
compared with married individuals.  35   Widowhood may 
also have untoward immunomodulatory effects. For 
example, peak antibody responses 1 month after 
influenza immunization were reduced in bereaved 
elders compared with married elders.  36   Combined with 
age-related changes to the human immune system,  37   
these immunologic changes may render the widowed 
elderly particularly more susceptible to sepsis. The 
greater incidence of sepsis hospitalization among 
widowed individuals in our cohort dovetails with the 
literature that death from sepsis or infection is greater 
after spousal loss.  38   Other biologic mechanisms for 
greater incidence of sepsis among unmarried indi-
viduals may include altered neuroendocrine function 
and immune response during marital discord.  17,39   
Single/never married subjects also have more frequent 
detrimental health habits and are at socioeconomic 
disadvantage, mechanisms likely contributing to the 
greater incidence of sepsis in this group.  40   

 Studies of sex-specifi c differences in the risk-
adjusted mortality from sepsis have produced con-
fl icting results.  1,2,4,41   Authors implicate differences in 
sex hormone levels or the use of invasive procedures as 
mechanisms by which men experience greater mor-
tality in sepsis.  4,41,42   Yet, epidemiologic studies report 
variable odds of death for men compared with women 
hospitalized with infection.  41,43   We observed that sex-
specifi c differences in sepsis mortality were present, 
modifi ed by marital status, and were independent of 
multiple confounders. Our fi ndings of greater odds 
of mortality in single and divorced men and single 
women complement broader investigations, such as 
the National Longitudinal Mortality Study, in which 
the unmarried of both sexes were at increased risk for 
pneumonia and infl uenza deaths relative to married.  7   
A similar association between unmarried, male sex, 
and greater mortality is observed in cardiovascular 
disease  8,44,45   and various cancers.  46,47   Unmeasured 
health behaviors may contribute to this excess mortality 
and may be more common among men; all unmarried 
categories of both sexes use tobacco more frequently 
than married,  40   whereas separated, divorced, and 
widowed men have greater alcohol abuse,  8,45   an inde-
pendent risk factor for greater morbidity and mortal-
ity in sepsis.  48   Our mortality estimates may also be 
infl uenced by alternative choices for life-sustaining 

 Discussion 

 In a population-based cohort study, we observed 
that widowed, single, and legally separated subjects 
have a greater risk-adjusted incidence of hospitaliza-
tion for sepsis than married individuals. Our fi ndings 
were robust to alternative specifi cations for the defi -
nition of sepsis, marriage, and the source of popula-
tion data. After adjustment for demographic factors 
and comorbid conditions, single and divorced men 
and single women have greater odds of in-hospital 
mortality than married subjects hospitalized with 
sepsis. Our results suggest that social factors, such as 
marital status, have important associations with the 
incidence and outcomes of sepsis. 

  Figure  3. Incidence rate ratios (IRRs) of hospitalization for sepsis 
in New Jersey, 2006. Estimates for rate ratios are adjusted for age, 
race, sex, and marital status. Single, widowed and divorced sub-
jects, black non-Hispanics, Hispanics, and those with advanced 
age are at greater risk for hospitalization for sepsis. Point esti-
mates for IRRs are displayed above symbols (online supplement), 
and line constitutes the 95% CI.   

 Table 3— Sensitivity Analyses for IRR of Hospitalization 
for Sepsis of Widowed, Single, and Legally Separated 

Subjects Compared With Married Subjects  

Model Widowed Single
Legally 

Separated

Base model 1.38 
(1.17, 1.63)

3.5 
(3.1, 3.9)

1.5 
(1.2, 1.8)

Alternative case defi nition: 
  sepsis as ICD-9-CM 

code 995.91 only

1.2 
(1.02, 1.34)

3.3 
(2.9, 3.7)

1.3 
(1.1, 1.6)

Alternative numerator: 
  excluding readmission 

hospitalization

1.35 
(1.16, 1.59)

3.6 
(3.17, 3.99)

1.46 
(1.21, 1.75)

Alternative denominator: 
  excluding “married: 

spouse absent”

1.25 
(1.06, 1.48)

3.14 
(2.79, 3.54)

1.32 
(1.09, 1.6)

Alternative denominator: 
  US Census 2000 

population

1.36 
(1.19, 1.55)

4.8 
(4.2, 5.46)

1.38 
(1.22, 1.55)

All models include adjustment for age, sex, race/ethnicity. Data 
presented as IRR (95% CI). See the online supplement for details on 
each model. ICD-9-CM  5  International Classifi cation of Diseases, 
9th edition, Clinical Modifi cation; IRR  5  incidence rate ratio.
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gains in clinical outcomes may require preventive 
strategies. The general public’s awareness of and 
knowledge about sepsis is poor,  50   and prevention may 
necessitate targeting of at-risk populations by clini-
cians in offi ce-based practices. Greater characteriza-
tion of the social factors that increase the risk for 
sepsis hospitalization, the mechanisms that explain 
this association, and how it changes over time (life-
course perspective)  51   may better inform these clini-
cians, in the same way that knowledge of other risk 
factors with limited modifi ability (eg, family history) 
can clearly contribute to patient care. Once patients 
are admitted to the ICU with sepsis, we hypothesize 
that the greater odds of mortality among single men 
and women and divorced men may be evidence that 
unmarried subjects present with greater levels of 
undiagnosed comorbidity due to worse self-care or 
may present late or atypically. Early interventions by 
social workers may be needed to ensure adequate 
support during intensive care. Social isolation of 
unmarried sepsis survivors may also result in a greater 
use of post-discharge services, such as skilled nursing 
facilities; the clinical and fi nancial impact of these 
transfer are currently unknown. Our results support 
the assessment of social factors, such as marital sta-
tus, as potential covariates and confounders in future 
observational studies of sepsis, whereas interventions 
trials may benefi t from balance of social factors 
between treatment groups. 

 Our results have several limitations. First, the inci-
dence rates in our cohort derive from an administra-
tive case defi nition. To defi ne sepsis, we included 
new ICD-9-CM codes in addition to our previously 
validated case defi nition.  1   We explored if these new 
codes represented different patients by conducting 
a sensitivity analysis of our incidence rate model, and 
found no difference in our main effect. Because 
we used multiple data sources to derive IRRs mis-
classifi cation of marital status may introduce bias into 
our results.  52   Yet, we observed consistently worse out-
comes for single individuals in both the incidence 
and mortality analyses, which supports a true associa-
tion, not misclassifi cation bias, as the main effect. 
Second, in any observational study, unmeasured con-
founding may be present. We performed quantitative 
bias analysis to determine the magnitude of this 
potential confounder necessary to abrogate our 
results.  33   Using divorced men as an example, we 
found that the association between divorce, male sex, 
and mortality from sepsis was robust to a wide range 
of plausible assumptions. We also considered multi-
ple confounders, which arguably may participate in 
the causal pathway between marital status and mor-
tality from sepsis, and found no change in our esti-
mates. Third, neighborhood and community factors 
may be associated with health status and risk for 

procedures and critical care interventions by indi-
viduals of varying ages when hospitalized for sepsis. 

 Sepsis is generally understood as a signifi cant bur-
den for patients, clinicians, and the US health-care 
system.  2   Although hospital-based treatment strate-
gies have reduced mortality from sepsis,  49   further 

 Table 4— Multivariable Logistic Regression Model for 
Mortality Among Sepsis Hospitalizations  

Covariate

Model A Model B

Unadjusted 
OR (95% CI)  P  Value

Adjusted OR 
(95% CI)  P  Value

Women
 Married 0.86 

(0.8, 0.95)
 ,  .01 0.95 

(0.87, 1.03)
.2

 Divorced 0.84 
(0.79, 0.93)

 ,  .01 0.90 
(0.74, 1.09)

.28

 Widowed 1.38 
(1.28, 1.50)

 ,  .01 1.0 
(0.93, 1.08)

.97
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(0.88, 1.09)
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(1.03, 1.3)
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.96

 Single 0.78 
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(0.86, 1.5)

.4

Age, y … … 1.03 
(1.02, 1.03)

 ,  .01

Race/ethnicity
 White, non-

Hispanic
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(0.84, 0.97)

 ,  .01
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(per point)
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 ,  .01

OR  5  odds ratio; ref  5  referent category.
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hospitalization independent of marital status.  53,54   
Limitations in our data prevent the incorporation of 
neighborhood structural contexts in our analysis; 
however, we adjusted for community-level SES indi-
cators as well as the nonindependence of mortality 
within hospitals in our multivariable analysis. Also, the 
timing of marital transitions was unavailable, such that 
we could not study if the proximity to divorce, death 
of a spouse, or separation was associated with greater 
risk of hospitalization or death from sepsis.  10,11,14,51   
Finally, we were unable to adjust for differences 
in hospital-based care, such as ICU use, end-of-life 
decisions, or do-not-resuscitate orders, because 
these variables were not available in our data set. Yet, 
changes in goals of care may be facilitated by the 
presence of spouses,  55   adding a conservative bias to 
our analyses. 

 Conclusions 

 Hospitalization for sepsis is more common among 
widowed, single, and legally separated individuals, inde-
pendent of other demographic factors. Among patients 
hospitalized for sepsis, single men and women and 
divorced men experience greater hospital mortality. 
This study suggests that social factors contribute to the 
epidemiology and outcomes of sepsis, and highlights 
the need to characterize the underlying, potentially 
modifi able mechanisms linking marital status to its 
greater burden of critical illness. 
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