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• Sepsis is a dangerous medical 
condition that is difficult to 
predict, diagnose and treat. 
Patients with sepsis are about 
eight times more likely to die 
compared to patients without 
sepsis.

• Sepsis hospitalizations are 
on the rise nationwide. 
Recent studies showed that 
hospitalization rates for sepsis 
have nearly doubled.

• In Kansas and Missouri, 
disparities exist across age, 
gender and admission type 
for sepsis hospitalizations.

• Measures of sepsis-related 
hospital mortality and 
length-of-stay are improving, 
possibly catalyzed by targeted 
interventions in Kansas 
and Missouri that stress 
early sepsis recognition and 
treatment, and heightened 
awareness of efficacious 
sepsis-related care.

More than a million Americans are hospitalized with septicemia or sepsis each 
year. Hospitalizations for this dangerous and potentially deadly illness have near-
ly doubled from 2000, when approximately 625,000i individuals were hospital-
ized, to 2008, when approximately 1.1 million people were hospitalized. Kansas 
and Missouri are not outliers in septicemia and sepsis prevalence — the number 
of cases aligns with national trends. And, focused interventions by hospitals in 
both states, are resulting in reduced hospital length of stay and mortality.

Septicemia is a dangerous medical condition. It generally originates from a 
severe localized infection, such as pneumonia, or a kidney or urinary tract in-
fection, which then enters the bloodstream and circulates throughout the body. 
Septicemia can lead to sepsis, which is a serious complication of septicemia. 
Sepsis is difficult to predict, diagnose and treat, and can result in a life-threat-
ening systemic inflammatory response, septic shock, multiple organ failure and 
death.

Both septicemia and sepsis must be treated in a hospital setting. However, even 
with hospitalization, as many as one-half of patients may not survive.ii In fact, pa-
tients hospitalized with septicemia or sepsis are about eight times less likely to be 
discharged alive compared to patients without septicemia or sepsis.i Additionally, 
evidence suggests that an episode of severe sepsis can permanently degrade the 
immune system, potentially exposing survivors to a heightened risk of infection 
and death.iii, iv

Several national hospital-based initiatives to improve sepsis care and associated 
patient outcomes are underway. The Surviving Sepsis Campaignv defines a set of 
aggressive evidence-based sepsis care protocols with administrative guidelines 
requiring completion within hours of identification of the condition. Another 
high-impact national initiative, HEN 2.0, includes a standardized set of hospi-
tal-based septicemia and sepsis measures to support process improvement, which 
will be comprehensively addressed in the September 2016 edition of Trajectories.

Research indicates the proportion of patients hospitalized with septicemia or 
sepsis has dramatically increased.i, vi Researchers observed that hospitalizations 
with principal diagnoses of septicemia or sepsis increased more than twofold 
from 2000 to 2008, while hospitalizations with septicemia or sepsis included as 
the principal or secondary diagnoses increased by 70 percent during the same 
period.i Nearly all of the increase among adult hospitalizations lists septicemia 
or sepsis as the principal diagnosis, which suggests that community-acquired, 
rather than hospital-acquired sepsis, is driving the increase.vii Regardless of the 
source, the growth in prevalence is alarming.
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Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the 
Kansas Hospital Association and Missouri Hospital Association

All Sepsis –  
Missouri/Kansas Federal 

Fiscal Year 2015

Hospital-Acquired Sepsis 
– MO/KS  
FFY 2015

Overall 6.72% 0.69%
Gender
    Male 8.04% 0.92%
    Female 5.81% 0.53%
Age
    18-39 2.73% 0.22%
    40-64 7.10% 0.76%
    65+ 8.74% 0.92%
Admit Type
    Emergency 9.64% 0.81%
    Urgent 6.45% 0.80%
    Elective 1.96% 0.40%
    Trauma 4.57% 1.83%

Table 1: Observable Disparities in Sepsis Prevalence in Kansas 
and Missouri

Methods and Measures
Hospital Industry Data Institute 
researchers used a cross-sectional 
time-series study that deployed the 
Agency for Healthcare Research 
and Quality’s PSI-13 parameters for 
ICD-10viii diagnoses that subsequently 
were translated to ICD-9 diagnoses in 
an effort to produce results maximally 
aligned with planned ICD-10-based 
studies and initiatives. One measure, 
designated Sepsis, includes adult 
hospitalizations with any secondary 
sepsis diagnosis. The other measure, 
designated Hospital-Acquired Sepsis, 
includes adult hospitalizations with 
any secondary sepsis diagnosis not 
present on admission. Prevalence 
of sepsis for the Hospital-Acquired 
Sepsis measure may be artificial-
ly high for critical access hospitals 
because the reporting of POA was 
optional for those hospitals before 
October 2015. The data included inpa-
tient records submitted to the Kansas 
Hospital Association and Missouri 
Hospital Association, with discharge 
dates between Oct. 1, 2010, and 
Sept. 30, 2015. Prevalence calculations 
used all adult inpatient discharges 
from Kansas and Missouri hospitals 
as the denominator.

Excess days were calculated as the 
propensity score-adjusted marginal 
average length of stay attributable to 
sepsis (or hospital-acquired sepsis) 
multiplied by the number of sepsis 
discharges for a given year. Excess 
deaths were estimated as the propensi-
ty score-adjusted marginal probability 
of in-hospital mortality multiplied by 
the number of sepsis discharges for a 
given year.

Analysis
In Kansas and Missouri, overall sepsis 
prevalence — sepsis as a secondary 
diagnosis — was approximately 
6.7 percent across adult inpatient dis-
charges reported from October 2014 
to September 2015. Across the same 

timeframe, the prevalence of hospi-
tal-acquired sepsis was 0.69 percent. 
As recent as 2009, 4.2 percent of 
patients nationally had some diagno-
sis of sepsis during their hospitaliza-
tion.v Concurrently, a 2016 study of 
policy and sepsis rates in California 
— tracking increases in all sepsis 
measures regardless of POA — found 
that rates had more than tripled to 
6 percent between 2000 and 2010.ix 
Data from both of these studies frame 
the prevalence of sepsis across Kansas 
and Missouri hospital discharges. 
The methods included in this study 
attempt to accurately chart the histor-
ical frequency and prevalence of sepsis 
according to the AHRQ-defined 
ICD-10-based diagnoses in the PSI-13 
quality indicator. What is clear from 
the contemporary research and this 
analysis is that sepsis, no matter its 
definition or POA status, is an issue 
on state and national levels.

As displayed in Table 1, observable 
disparities exist in sepsis prevalence 
in Kansas and Missouri by age, 

gender and admission type. From 
October 2014 to September 2015, 
sepsis prevalence for patients ages 18 
to 39 was 2.73 percent, but for patients 
ages 40 to 64, and 65 and older, it was 
7.10 percent and 8.74 percent, respec-
tively. Similar disparities are seen for 
hospital-acquired sepsis, with patients 
ages 18 to 39 at .22 percent, ages 40 to 
64 at .76 percent and ages 65 and over 
at .92 percent. The positive correlation 
between age and sepsis risk has been 
well established. Factors including 
elevated comorbidity prevalence, 
compromised health status associated 
with aging and institutionalization 
contribute to age-related disparities.x

Analyzing sepsis prevalence by gender 
revealed that males experienced a 
higher rate of sepsis (8.04 percent) 
than females (5.81 percent). The find-
ings were more disparate for hospi-
tal-acquired sepsis prevalence, where 
male prevalence of .92 percent was 
nearly double that of female patients 
at .53 percent. Research indicates that 
these prevalence disparities likely 
are due to multiple factors, including 
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Figure 2: Hospital-Acquired Sepsis Prevalence and Frequency in Inpatient 
Hospital Discharges in Kansas and Missouri, FFYs 2011-2015

Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas Hospital  
Association and Missouri Hospital Association
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Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas  
Hospital Association and Missouri Hospital Association

Figure 3: Days of Excess Inpatient Hospital Days per Discharge in Kansas 
and Missouri, FFYs 2011-2015

access to health care, economic and 
social factors, the type or source of 
infection, and hormonal differences.xi 
Lower rates of primary care utiliza-
tion by males may influence or explain 
higher rates of hospitalizations and 
mortality.xii This is consistent with the 
theory that males may react slower 
to troublesome symptoms, where the 
delayed pursuit of care contributes to 
poorer outcomes and gender disparity 
in hospitalizations for sepsis.
Significant disparities exist in the 
prevalence of sepsis by admission 
type (Table 1). Emergency admis-
sion for sepsis is most prevalent at 
9.64 percent, followed by urgent at 
6.45 percent, trauma at 4.57 percent 
and elective at 1.96 percent. Not 
surprisingly, trauma had the greatest 
prevalence of hospital-acquired sepsis 
at 1.83 percent, distantly followed by 
emergency at .81 percent, urgent at 
.80 percent and elective at .40 percent.

An obvious upward trend is observ-
able in overall sepsis and hospital-ac-
quired sepsis throughout the last five 
federal fiscal years of Kansas and 
Missouri inpatient data (Figures 1 
and 2). The increase in sepsis preva-
lence has outpaced sepsis frequency 
61 percent to 55 percent, respectively. 
The rate of increase is markedly slower 
for the hospital-acquired sepsis fre-
quency of 21 percent and prevalence 
of 25 percent during the same period. 
Interestingly, the overall sepsis preva-
lence trend continued in the recently 
established direction and magnitude 
(Figure 1), but the hospital-acquired 
sepsis trend plateaued beginning in 
FFY 2014 (Figure 2).

Recent prevalence and frequency 
trends appear stable across the pre-
viously discussed sepsis and hospi-
tal-acquired sepsis variables, such as 
age groupings and gender (Panel 1). 
As expected, based on the hospital-ac-
quired trend, recent generalized trend 
flattening is evident among hospi-
tal-acquired sepsis age and gender 
categories.
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Figure 1: Sepsis Prevalence and Frequency in Inpatient Hospital Discharges in 
Kansas and Missouri, FFYs 2011-2015

Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas Hospital  
Association and Missouri Hospital Association
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Sepsis Hospital-Acquired Sepsis

Average Excess 
Days Saved 
Versus 2011  
Benchmark

Total Excess 
Days Saved 
Versus 2011  
Benchmark

Average Excess 
Days Saved 
Versus 2011  
Benchmark

Total Excess 
Days Saved 
Versus 2011  
Benchmark

2012 0.14  5,930 0.36 1,496
2013 0.37  15,319 0.77 3,150
2014 0.81  33,356 1.27 5,171
2015 1.03  42,461 1.33 5,457

 97,066  15,274 

Table 2: Excess Length of Stay for Sepsis Hospitalizations in Kansas and 
Missouri, FFYs 2011-2015

Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas Hospital 
Association and Missouri Hospital Association

Panel 1: Sepsis and Hospital-Acquired Sepsis Prevalence and Frequency in Inpatient Hospital Discharges by Age and 
Gender in Kansas and Missouri, FFYs 2011-2015

Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas Hospital Association and Missouri Hospital Association

While the prevalence of sepsis in 
Kansas and Missouri hospitals is 
increasing, the number of days sepsis 
patients are hospitalized is declining 
(Figure 3). In FFY 2011, patients with 
sepsis experienced 3.1 additional 
days of hospitalization than a typical 
hospitalization without sepsis. By 
FFY 2015, the excess hospitalization 
associated with sepsis was reduced to 
2.1 days. Similarly, average excess hos-
pitalization days for hospital-acquired 
sepsis declined from approximately 
10.2 days in FFY 2011, to 8.9 days by 
2015. Using FFY 2011 sepsis excess 
hospitalization days as a benchmark, 
Kansas and Missouri have reduced 
sepsis hospitalization by nearly 
100,000 days through FFY 2015, 
including 15,300 days associated with 
hospital-acquired sepsis (Table 2).

Also on the decline in Kansas and 
Missouri, is a patient’s likelihood of 
experiencing sepsis-related mortality 
in a hospital setting. In FFY 2011, 

individuals hospitalized with sepsis in 
a Kansas or Missouri hospital experi-
enced a 9.29 times greater chance of 
dying in the hospital versus individu-
als with otherwise similar non-sepsis 
hospitalizations (Panel 2). By the end 
of FFY 2015, this mortality odds ratio 

was reduced to 6.16. In FFY 2011, a 
patient hospitalized with hospital-ac-
quired sepsis had a 22.31 times greater 
chance of dying in the hospital than 
otherwise similar non-sepsis hospital-
izations, but in FFY 2015, this factor 
has improved slightly to 20.19.
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Panel 2 Sepsis and Hospital-Acquired Sepsis Mortality Odds Ratios, Missouri/Kansas, FFY2011-FFY2015
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Panel 2: Sepsis and Hospital-Acquired Sepsis Mortality Odds Ratios in 
Kansas and Missouri, FFYs 2011-2015

Source: Analysis of federal fiscal year 2011-2015 inpatient discharge data from the Kansas 
Hospital Association and Missouri Hospital Association

Conclusion
Increasing awareness of sepsis care, 
and early recognition and inter-
vention, are contributing to better 
treatment and outcomes. MHA and 
the Kansas Healthcare Collaborative 
currently are leading statewide 
sepsis prevention projects through 
the American Hospital Association/
Health Research and Educational 
Trust Hospital Engagement Network 
(HEN 2.0). MHA has developed and 
led an immersion project designed to 
improve sepsis recognition, process 
standardization and prompt interven-
tions through evidence-based prac-
tices. The immersion project offers a 
12-month structured framework with 
quarterly tasks for participants to 
complete, leading to earlier recog-
nition and intervention of sepsis. In 
addition, select Kansas hospitals have 
been involved in the Kansas Sepsis 

Project, which was launched in 2009 
by the University of Kansas and the 
Midwest Critical Care Collaborative. 

Although sepsis prevalence is on the 
rise nationwide, the duration of sepsis 
hospitalization and sepsis-related 
mortality in hospitals are declining 
in Kansas and Missouri. The Centers 
for Disease Control and Prevention 
suggests that this sustained surge 
in prevalence could be due to the 
advancing average age of the pop-
ulation, an increased prevalence of 
chronic illness, heightened awareness 
and tracking of sepsis by medical 
professionals, the proliferation of 
antibiotic-resistant microbes, and 
rising trends in patients receiving 
more invasive procedures, immuno-
suppressive pharmaceuticals, chemo-
therapy and organ transplantation.xiii 
Researchers have suggested that the 

Centers for Medicare & Medicaid 
Services’ guidance regarding sepsis 
ICD-9 coding may be unintentionally 
generating surveillance bias. This may 
lead to additional cases of less severely 
ill sepsis patients being identified in 
recent years, which would tend to have 
a less burdensome impact on case-mix 
and a corresponding desirable impact 
on mortality rates.ix Alternatively, 
contributions to this positive change 
in mortality may be attributable to 
targeted interventions in Kansas and 
Missouri within the hospital setting. 
By prioritizing early recognition of 
sepsis and expanding awareness of 
efficacious sepsis care, hospitals may 
be bending the curve on sepsis patient 
excess hospitalization and patient 
mortality. Additional data is needed 
to estimate the influence that these 
interventions have on sepsis care and 
outcomes in Kansas and Missouri.
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Appendix A: Sepsis Measures

Data: Fiscal years 2011 through 2015 inpatient discharges for Kansas and Missouri

Measures
Sepsis: Inpatient encounters with a secondary diagnosis of sepsis among all inpatient encounters for patients ages 18  
and older 

 ■ Numerator: Inpatient discharges with 1+ AHRQ-designated (the codes are GEM-coded ICD-10 diagnosis codes for 
PSI-13) ICD-9 secondary diagnosis codes for sepsis among patients age 18+

 ■ Denominator: Inpatient discharges for MO/KS hospitals ages 18+

Hospital-Acquired Sepsis: Inpatient encounters with a secondary diagnosis of sepsis among all inpatient encounters for 
patients ages 18 and older 

 ■ Numerator: Inpatient discharges with 1+ AHRQ-designated ICD-9 secondary diagnosis codes for sepsis where 
POA=N among patients age 18+ (the diagnosis codes are GEM-coded ICD-10 diagnosis codes for PSI-13)

 ■ Denominator: Inpatient discharges for MO/KS hospitals age 18+
 ■ Exclusions: Inpatient discharges with 1+ AHRQ-designated diagnosis codes for sepsis where POA=Y

Mortality: Deaths among all inpatient encounters for patients ages 18 and older 
 ■ Numerator: Inpatient discharges with a UB-04 disposition code of 20, 40, 41, 42 among patients age 18+
 ■ Denominator: Inpatient discharges for MO/KS hospitals age 18+
 ■ Exclusions: Discharge disposition missing, unavailable or 07 (AMA)

Geometric Mean Length of Stay (ALOS): Log-transformed length of 
hospital stay in days among patients ages 18 and older

 ■ Numerator: Sum of log-transformed hospital days for inpatient 
encounters among patients age 18+, calculated for each inpatient 
encounter as natural log ((Discharge Date – Admit Date) + 1)

 ■ Denominator: Inpatient discharges for MO/KS hospitals age 18+
 ■ Inverse log transformations will be applied to reported values to aid 

interpretation on natural scale (days)

Data Analysis: Data were described using frequency tables for categorical 
variables and means and standard deviations for continuous variables. 
Cross-classification techniques and chi-square tests of independence were 
used to assess variation in prevalence estimates across levels of sociode-
mographic status, clinical status hospital type and discharge year factors. 
Linear graphs were used to display overall and stratum-specific preva-
lence estimates. Generalized linear model techniques with propensity 
score adjustments to account for differential patient risk distributions will 
be used to estimate the marginal effect of sepsis on LOS and inpatient 
mortality. Sepsis propensity scores were estimated using logistic regres-
sion to model sepsis status as a function of main and two-way interaction 
effects of patient major diagnostic category, age, gender, race/ethnicity, 
admit source and admit type. Model probabilities were classified into 
deciles that were then included as covariates in subsequent models LOS 
and mortality as a function of sepsis status. An unadjusted alpha of .05 
was used for all tests of significance. All analyses were conducted sepa-
rately with Kansas and Missouri data and reviewed for similarity prior to 
production of aggregate bistate results.

Secondary diagnosis codes used to define overall and hospital-acquired 
sepsis measures. The code list was derived by GEM-coding AHRQ-
designated ICD-10 PSI-13 diagnosis codes.

ICD-9 Description

0031 SALMONELLA SEPTICEMIA
0223 ANTHRAX SEPTICEMIA
0270 LISTERIOSIS
0271 ERYSIPELOTHRIX INFECTION
0380 STREPTOCOCCAL SEPTICEMIA
3810 STAPHYLCOCC SEPTICEM NOS
3811 METH SUSC STAPH AUR SEPT
3812 MRSA SEPTICEMIA
3819 STAPHYLCOCC SEPTICEM NEC
0382 PNEUMOCOCCAL SEPTICEMIA
0383 ANAEROBIC SEPTICEMIA
3840 GRAM-NEG SEPTICEMIA NOS
3841 H. INFLUENAE SEPTICEMIA
3842 E COLI SEPTICEMIA
3843 PSEUDOMONAS SEPTICEMIA
3844 SERRATIA SEPTICEMIA
3849 GRAM-NEG SEPTICEMIA NEC
0388 SEPTICEMIA NEC
0389 SEPTICEMIA NOS
9889 GONOCOCCAL INF SITE NEC
1125 DISSEMINATED CANDIDIASIS

78552 SEPTIC SHOCK
99591 SEPSIS
99592 SEVERE SEPSIS
99800 POSTOPERATIVE SHOCK, NOS


