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ABSTRACT
Objectives The aim of this study was to compare 
readmissions and death between sepsis and non- sepsis 
hospitalisations the first year after discharge, and to 
investigate what diagnoses patients with sepsis present 
with at readmission. The aim was also to evaluate to 
what degree patients hospitalised for sepsis seek medical 
attention prior to hospitalisation.
Design Retrospective case–control study with data 
validated through clinical chart review. A disproportionate 
stratified sampling model was used to include a relatively 
larger number of sepsis hospitalisations.
Setting All eight public hospitals in region Scania, 
Sweden (1 January to 3 December 2019).
Participants There were 447 patients hospitalised for 
sepsis (cases), and 541 hospitalised for other causes 
(control) identified through clinical chart review.
Outcome measures Cox regression was used to analyse 
readmission and death the year after discharge, and 
logistic regression was used to analyse healthcare the 
week prior to hospitalisation. Both analyses were made 
unadjusted, and adjusted for age, sex and comorbidities.
Results Out of patients who survived a sepsis 
hospitalisation, 48% were readmitted the year after 
discharge, compared with 39% for patients without sepsis 
(HR 1.50, 95% CI 1.03 to 2.19), p=0.04. The majority 
(52%) of readmissions occurred within 90 days and 75% 
within 180 days. The readmissions were most often 
caused by infection (32%), and 18% by cardiovascular 
disease. Finally, 34% of patients with sepsis had sought 
prehospital contact with a physician the week before 
hospitalisation, compared with 22% for patients without 
sepsis (OR 1.80, 95% CI 1.06 to 3.04), p=0.03.
Conclusion Patients hospitalised for sepsis had a higher 
risk of readmission the year after discharge compared 
with patients without sepsis. The most common diagnoses 
at readmission were infection followed by cardiovascular 
disease. With better follow- up, some of these readmissions 
could potentially be prevented. Patients hospitalised for 
sepsis had sought prehospital contact the week prior to 
hospitalisation to a greater extent than patients without 
sepsis.

BACKGROUND
Sepsis is a severe condition that causes large 
mortality and morbidity, both acutely and in 
long term. The yearly worldwide incidence is 
estimated to 49 million cases and 11 million 
sepsis- associated deaths.1 This represents 
approximately 20% of all deaths worldwide.1 

Mortality is also increased long term and 
has been reported to 30% the first year after 
discharge.2 3 An increased mortality has been 
shown to persist for a minimum of 5 years.4 
Furthermore, sepsis survivors are at increased 
risk for developing new diagnoses and func-
tional impairments. In a large German study, 
74% of patients had gained a new diagnosis 
the year after sepsis, 71% had a new medical 
diagnosis, 18% a new psychiatric diagnosis 
and 18% a new cognitive diagnosis.2 Read-
missions after sepsis are also common, with 
about 40% of sepsis survivors being read-
mitted within 90 days.5 Common causes of 
readmissions are infection and congestive 
heart failure. In addition to being common, 
readmissions after sepsis also compose a large 
cost to the healthcare system.6

Compared with long- term effects, there are 
fewer studies investigating patients with sepsis 
prior to hospitalisation. It is well established 
that early recognition and treatment of sepsis 
is of great importance in sepsis care.7 There-
fore, it would be beneficial to identify patients 
at risk of developing sepsis earlier. In a Swedish 
study on patients with community- acquired 
bloodstream infection 61% of patients had 
sought prehospital contact.8 Among these 
patients, a delay in time to hospitalisation was 
associated with an increased 30- day mortality. 
A recent systematic review found on average 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Clinical chart review was used for distinguishing 
sepsis cases, and a uniform definition of infection 
was used.

 ⇒ Data on comorbidities, sex and age were collected 
and adjusted for in statistical analysis.

 ⇒ The use of chart review to define sepsis and in-
fection was limited to the index hospitalisation. 
International Classification of Diseases coding was 
used otherwise.

 ⇒ The definition of healthcare 7 days prior to hospital-
isation was limited to contact with a physician. Other 
common means of contact, such as phone calls to 
nurses at primary care healthcare centres, or to the 
national healthcare guide were not included.
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33% of patients with sepsis had a healthcare encounter 
the week prior to sepsis, but the range between studies 
was big, and the definition of healthcare the week prior 
varied.9

Previous studies on sepsis epidemiology and long- term 
effects have mostly been based on administrative data 
and International Classification of Diseases (ICD) codes. 
However, only a minority of patients with sepsis receive 
an ICD code for sepsis. As an example, only a fifth of 
patients with sepsis in Sweden and a third in the USA 
were correctly given a diagnosis.10 11 In a recent report, 
WHO acknowledged this problem and emphasised clin-
ical chart review as the gold standard for obtaining reli-
able data on sepsis epidemiology.12 Therefore, this study 
on healthcare use before and after sepsis is based on data 
validated through clinical chart review. The aims of this 
study were to compare readmissions and death between 
sepsis and non- sepsis hospitalisations the year after 
discharge, and to investigate what diagnoses patients with 
sepsis present with at readmission. Lastly, the aim was also 
to evaluate to what degree patients hospitalised for sepsis 
seek medical attention prior to hospitalisation.

METHOD
Study design and setting
This study was a retrospective case–control study with data 
validated through clinical chart review. The study popula-
tion consisted of all patients (214 707) hospitalised in the 

eight public hospitals in the region of Scania, a county 
in Sweden, between 1 January and 31 December 2019. 
Exclusion criteria were: duplicate entries, inaccessible 
patient charts, age under 18 and living outside the region 
of Scania. The study population was stratified into five 
groups based on ICD coding strategies to identify sepsis. 
The patients were randomly sampled from each stratum, 
with disproportionately large samples from the strata 
more likely to contain patients with sepsis (figure 1). This 
was performed to gain a larger volume of patients with 
sepsis, since they compose a relatively small proportion of 
all hospitalisations. The stratified random sample aimed 
for 1000 patients in total with the following distribution: 
32.5% direct sepsis, 22.5% implicit sepsis, 22.5% infec-
tion without organ dysfunction and 22.5% without infec-
tion (the last group was extracted from both patients with 
and without organ dysfunction). Details on definitions 
for different strata are included in online supplemental 
appendix I. There was no formal sample size calcula-
tion as the OR levels were unpredictable. Even though 
there are previous studies on readmissions after sepsis, 
the study designs and definitions vary too much. The 
sample size was instead based on feasibility. Patients with 
sepsis (cases) and patients hospitalised for other causes 
(control) were identified through clinical chart review. 
The main outcomes were readmissions and deaths the 
year after discharge, and use of healthcare the 7 days 
prior to sepsis hospitalisation.

Figure 1 An illustration of the stratified random sampling of study participants. Patients were selected from five different 
International Classification of Diseases (ICD) coding strategies. Patients with direct and indirect ICD codings for sepsis 
constituted a relatively larger proportion of the sampled population as compared with the study population. n=55 patients were 
excluded either due to duplicate entries, inaccessible patient charts or being registered outside of region Scania. OD, organ 
dysfunction.
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Medical researchers, who priorly had received proper 
training to perform the task, manually reviewed the patient 
charts using a structured protocol (online supplemental 
appendix II). The collected data were also validated by 
a specialist practising physician in infectious medicine. 
The patients’ charts were accessed from the electronic 
medical record system. From the patient administrative 
system, the dates of healthcare use the 7 days prior to 
hospitalisation and dates of readmissions and death the 
year after discharge were collected. From the patient 
charts, detailed data to define sepsis and infection were 
registered for the index hospitalisation. Also, information 
on sex, age and comorbidities was collected. The anony-
mised data were entered into an online research data-
base using Research Electronic Data Capture V.12.01.9 
(REDCap, Vanderbilt University, Nashville, Tennessee).

The main ICD codes were used to categorise diagnosis 
at readmission and admission the year prior to hospital-
isation. These were divided into the following catego-
ries: infection, cardiovascular, pulmonary, neurological, 
abdominal, endocrine, cancer, orthopaedics, urinary 
tract and other. The infection category was further subdi-
vided into sepsis, abdomen and gastrointestinal, skin and 
soft tissue, respiratory tract, urinary tract, foreign mate-
rial and other.

Definitions
Infection
Infection was defined according to the Linder- 
Mellhammar Criteria of Infection (LMCI) system.13 
LMCI is a modified version of the International Sepsis 
Forum definition of infection. The original definitions 
were developed for the intensive care unit (ICU), but 
the LMCI has been adapted to identify infection outside 
the ICU.14 Suspected infection was defined as having 2–3 
points, while 4 points or more were considered as infec-
tion. The focus of infection was considered the site with 
the highest score. If two foci had the same score, both 
were considered (online supplemental appendix III).

Sepsis
Sepsis was defined according to the Sepsis- 3 criteria as a 
change in Sequential Organ Failure Assessment (SOFA) 
score of 2 or more from the patient’s baseline. A time 
window of 30 hours was used, and the time window 
with the highest change in SOFA score was chosen. The 
30- hour window was used to maximise the chances of 
obtaining a complete SOFA score, including both vital 
parameters and morning blood samples. For the respira-
tory score, partial pressure of oxygen from arterial blood 
draw was recorded. If unavailable, saturation from a pulse 
oximeter was used. For patients on oxygen therapy, the 
Severinghaus conversion equation was used to convert 
the patient’s saturation with oxygen to a corresponding 
value without oxygen therapy.15 For the cardiovascular 
score, mean arterial pressure was estimated based on 
systolic and diastolic blood pressure. Glasgow Coma Scale 
(GCS) was used to quantify the central nervous system 

score. If unavailable, Reaction Level Scale (RLS), which 
has been validated to correlate with GCS, was used.16 The 
patient’s RLS was converted into a corresponding GCS 
based on a study by Walther et al.17 We regarded missing 
values in the SOFA score as within the range of the values 
from adjacent days, since this is most in accordance with 
clinical management and a common approach in retro-
spective sepsis studies.18

Comorbidity
The following comorbidities were recorded: myocardial 
infarction, congestive heart failure, cerebrovascular acci-
dent, peripheral vascular disease, malignancies, chronic 
obstructive pulmonary disease (COPD), dementia, 
diabetes mellitus and chronic kidney disease (CKD). For 
statistical analysis, myocardial infarction, congestive heart 
failure, cerebrovascular accident and peripheral vascular 
disease were grouped together as cardiovascular disease.

Healthcare 7 days prior to hospitalisation
Healthcare the week prior to hospitalisation was defined 
as any physical appointment with a physician.

Patient and public involvement
There was no patient and public involvement in the 
design, conduct or reporting.

Statistical analysis
To account for the disproportionate stratified sampling 
design of the study, participants from each stratum were 
assigned a study weight. The weight was calculated as 
W=S/s, where W represents the study weight, S the total 
number of patients in the stratum and s the number of 
included study participants from the stratum. Statistical 
analyses were performed in the complex sample module 
of SPSS (V.28.0) in which the complex study design was 
accounted for. Complex sample Cox regression was used 
for analysis on 1- year mortality and readmissions, HRs 
with 95% CI were calculated, comparing sepsis to non- 
sepsis hospitalisations. Death is a potential competing 
risk on analysis of readmissions, and we therefore also 
analysed death or readmission combined. For analysis 
on healthcare 7 days before sepsis admission, complex 
sample logistic regression was used. Both analyses were 
performed unadjusted, and adjusted for sex, age and 
presence of comorbidities (cardiovascular disease, 
diabetes, COPD, dementia, cancer and CKD). These vari-
ables have been associated with both readmissions and 
long- term mortality after sepsis.19 20 Patients with missing 
data on outcomes were excluded from statistical analysis. 
Adjusted ORs with 95% CI were used to compare patients 
with and without sepsis for having an encounter with a 
physician the week prior to hospitalisation. Statistical tests 
were considered significant at p<0.05.

RESULTS
A total of 1043 patients were randomly selected for anal-
ysis. Patients were excluded due to duplicate entries or 
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inaccessible patient charts. Also, patients registered 
outside region Scania were excluded, since mortality and 
rehospitalisation data were unavailable for these patients. 
After exclusion of 55 patients, 988 remained for statistical 
analysis (figure 1). After clinical chart review, 447 sepsis 
cases and 541 control cases (hospitalised for other causes) 
were identified.

The weighted baseline characteristics of the study 
population are presented in table 1. The median age for 
patients with a sepsis hospitalisation was 76 years and this 
group comprised 52% female patients. In the non- sepsis 
subgroup, the median age was slightly lower at 71 years, 
and the percentage of female patients in this group was 
47%. Regarding comorbidities, a generally higher level 
was seen in the sepsis subgroup compared with patients 
without sepsis.

Within 1 year after discharge, 48% (95% CI 40 to 57) 
of patients with sepsis who survived the initial hospitalisa-
tion were readmitted, compared with 39% (95% CI 31 

to 47) of patients without sepsis. The risk of readmission 
was significantly higher among sepsis survivors compared 
with patients without sepsis (HR 1.50, 95% CI 1.03 to 
2.19), p=0.04. The higher risk remained significant 
when adjusting for age, sex and comorbidities (HR 1.55, 
95% CI 1.05 to 2.27) (table 2 and figure 2). The 1- year 
mortality among sepsis survivors was 24% (95% CI 18 to 
32), and 9% (95% CI 5 to 14) for patients without sepsis. 
Patients (108 with sepsis and 26 without) who died during 
the initial hospitalisation were excluded from analysis on 
death and readmission the year after hospitalisation. The 
in- hospital mortality in the sepsis subgroup was 13% (95% 
CI 10 to 18) and 2% (95% CI 1 to 7) in the non- sepsis 
subgroup. Data on sepsis and mortality for different strata 
are found in online supplemental appendix IV, table 1.

Patients who survived the initial hospitalisation were 
followed a year after discharge. Readmissions and main 
diagnoses at readmission were recorded. The results 
are reported unweighted. A total of 184 (54%) of sepsis 

Table 1 The weighted baseline characteristics for the sample population, and for the sepsis and non- sepsis subgroups

Sample population Sepsis No sepsis P value

Population size, n 988 447 541

Age, median 71 76 70

Sex, female, % (95% CI) 47 (39 to 55) 52 (44 to 59) 47 (38 to 55) 0.4

Comorbidities, % (95% CI)

  Cardiovascular disease 25 (19 to 32) 46 (38 to 53) 23 (17 to 31) <0.01

  Diabetes 16 (11 to 22) 29 (23 to 37) 15 (10 to 22) 0.03

  Cancer 14 (9 to 20) 18 (13 to 25) 14 (9 to 20) 0.3

  COPD 7 (4 to 11) 15 (11 to 22) 6 (3 to 11) 0.08

  CKD 2 (1 to 4) 5 (3 to 10) 1 (0 to 5) 0.04

  Dementia 6 (3 to 11) 10 (6 to 15) 6 (3 to 12) 0.2

Number of comorbidities, % (95% CI)

  0 53 (45 to 61) 26 (20 to 34) 55 (46 to 63) <0.01

  1 29 (22 to 37) 35 (28 to 43) 29 (22 to 37) 0.2

  2 15 (10 to 22) 29 (22 to 37) 14 (9 to 21) <0.01

  3 2 (1 to 5) 8 (5 to 14) 2 (1 to 5) <0.01

  4 or more 1 (0 to 5) 1 (1 to 3) 1 (0 to 6) 0.8

The statistics used was complex sample frequencies. P values were calculated using complex sample χ2 test (SPSS V.28.0).
CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease.

Table 2 Complex sample Cox regression model of readmissions, deaths and both combined the year following 
hospitalisation

Outcome

Unadjusted Adjusted (age, sex and comorbidities)

Patients, n HR (95% CI) P value Patients, n HR (95% CI) P value

Death 850 3.13 (1.62 to 6.04) <0.01 846 2.00 (0.98 to 4.09) 0.06

Readmissions 830 1.50 (1.03 to 2.19) 0.04 826 1.55 (1.05 to 2.27) 0.03

Death or readmission 830 1.62 (1.13 to 2.33) 0.008 826 1.55 (1.07 to 2.27) 0.02

134 (108 with sepsis and 26 without) patients who died during hospitalisation were excluded from analysis. HRs are presented, comparing 
sepsis hospitalisations to non- sepsis hospitalisations. The comorbidities adjusted for were cardiovascular disease, diabetes, chronic 
obstructive pulmonary disease (COPD), dementia, cancer and chronic kidney disease (CKD).

https://dx.doi.org/10.1136/bmjopen-2022-065967
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survivors were readmitted the year after discharge. The 
number of readmissions recorded ranged from 1 to 5 and 
52% (n=95) of the patients had at least 2 readmissions, 
27% (n=50) had at least 3, 13% (n=23) had at least 4 
and 4% (n=8) had 5. The total amount of readmissions 
among these 184 patients was 361. As shown in figure 3A, 
the most common type of diagnosis among these 361 
readmissions was infection, representing about a third of 
all readmissions (n=116). Looking at the type of infection 
diagnosis, respiratory tract at 40 (34%), urinary tract at 
30 (26%) and sepsis at 14 (12%) were the most common. 
The majority (83, 72%) of the infection readmissions 
occurred within 180 days, and 50 (43%) in the first 90 
days (figure 3B). Cardiovascular disease also stood for a 
large portion of readmissions at 65 (18%). Of these, 49 
(77%) occurred in the first 180 days, and 34 (53%) in the 
first 90 days (figure 3B). All readmissions considered, 266 
(75%) occurred within 180 days, and 185 (52%) within 
90 days.

Looking at individual patients, 83 out of 184 (45%) read-
mitted patients with sepsis had an infection as the cause 
of readmission at least once the first year after discharge. 
Out of these 83 patients, 38 (46%) had the same focus of 
infection as in the initial sepsis hospitalisation in one or 
more of their rehospitalisations. Further, hospitalisation 
the year prior to sepsis hospitalisation was investigated 
among these 184 patients and 105 (57%) were hospital-
ised the previous year, and 35 of these (33%) suffered 
one or more hospitalisations for infection. Of the patients 
hospitalised for infection the previous year, 11 (31%) had 
the same focus of infection as in the main sepsis hospital-
isation at least once.

Of the patients hospitalised for sepsis, data on health-
care contact prior to hospitalisation were available 
for 975 patients of whom 34% (95% CI 27 to 42) had 
sought medical contact with a physician the 7 days prior 
to hospitalisation, compared with 22% (95% CI 16 to 
30) of patients hospitalised for other causes. This was a 
statistically significant difference with an OR of 1.80 (95% 
CI 1.06 to 3.04), p=0.03, that remained significant when 
corrected for age, sex and comorbidities (OR 1.91, 95% 
CI 1.09 to 3.34), p=0.02 (table 3).

DISCUSSION
The main finding of this report is that patients who 
survive a sepsis hospitalisation are more susceptible to 
readmission the year after hospitalisation than patients 
without sepsis. A large proportion of sepsis survivors were 
readmitted, and about half of all readmissions consisted 
of either infection or cardiovascular disease. In addition, 
the study also shows that patients hospitalised for sepsis 
to a larger extent have contact with a physician the week 
prior to hospitalisation than patients hospitalised for 
other causes.

Sepsis survivors had a higher risk of readmission after 
hospitalisation than patients without sepsis, indicating 
that this is a group in large need of healthcare recourses. 
In this study, infection and cardiovascular disease were 
the most important contributors to readmission. Previous 
studies have also noted infection, followed by cardiovas-
cular disease, as the most common cause of readmission 
after sepsis.5 21–24 It is also known that patients hospital-
ised with cardiovascular diseases, in particular myocardial 

Figure 2 Unadjusted survival function for readmissions the year after discharge, with separate lines for sepsis and non- 
sepsis hospitalisations. Patients with incomplete data, and those who died during the index hospitalisation were excluded from 
analysis.
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infarction and congestive heart failure, are prone to rehos-
pitalisation in a similar level to sepsis survivors.25 Inter-
estingly, both infection and congestive heart failure are 
diagnoses where hospital admissions are believed to some-
times be preventable in an outpatient setting, meaning 
structured follow- up could be beneficial for many sepsis 
survivors.5 The increased risk of cardiovascular events 

after sepsis compared with in matched controls suggests 
sepsis contributes to the development or progression 
of these diseases.23 26 Moreover, a majority of readmis-
sions occurred during the first 180 days after discharge, 
with a large proportion taking place in the first 90 days. 
Follow- up after sepsis is recommended in the latest iter-
ation of the surviving sepsis campaign, and the data on 

Figure 3 Representation of readmissions among sepsis survivors. (A) One hundred and eighty- four patients hospitalised 
for sepsis were readmitted the year after discharge, with a total of 361 readmissions. The pie chart to the left shows a 
categorisation of all the main International Classification of Diseases (ICD) codes the patients received at readmission. The 
infection category was further subdivided into focus of infection, represented in the right- hand pie chart. Any single patient can 
be represented up to five times. The most common ICD categories at readmission were infection and cardiovascular disease, 
together representing half of all readmissions. (B) Scatter plot comparing days to readmission for the different readmission 
diagnoses. Each dot represents a readmission, and a patient can be represented up to five times. Vertical lines are placed at 90 
and 180 days. ENT, ear, nose and throat; GI, gastrointestinal.
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diagnosis and time to readmission presented in this study 
are of importance in the structure of such follow- up 
programmes.27 Other studies have demonstrated a 3.5- 
fold increase in moderate to severe cognitive impairment 
and on average 1.5 new limitations of activities of daily 
living, these long- term effects are not directly evaluated 
in this study.28 Several studies have shown high preva-
lence of mental illness such as depression (28%–34%), 
anxiety (30%–40%) and post- traumatic stress disorder 
(36%–42%).29–31 The prevalence is higher than popula-
tion norms, but these studies do not present a baseline. 
A longitudinal cohort found the same prevalence before 
and after sepsis, suggesting that mental illness is more 
common among people vulnerable to sepsis.32 These 
disorders are mainly cared for in outpatient settings and 
not included in the present study. Still, mental illness is 
common after sepsis and needs to be addressed following 
sepsis.

Many of the patients who were readmitted after sepsis 
were also hospitalised the year prior to the index hospi-
talisation. Previous studies have identified hospitalisation 
the year prior to sepsis as an independent risk factor for 
subsequent rehospitalisation.21 33 Notably, infection and 
cardiovascular disease were the most common diagnoses 
both the year after and prior to hospitalisation, although 
it is difficult to draw any conclusions regarding this since 
these are also common diagnoses overall. For example, 
in US hospitals in the year 2018 the two most common 
diagnoses for hospitalised patients were sepsis and heart 
failure.34

The 1- year mortality among sepsis survivors was higher 
than for patients without sepsis, although the difference 
was not significant when adjusted for age, sex and comor-
bidities. Patients had an increased risk of mortality up to 5 
years after sepsis in a large propensity matched study and 
the association between sepsis and mortality was stronger 
for younger patients and for patients with greater acute 

illness severity.4 The older age and a less proportion 
treated in intensive care in our cohort may be causes why 
the mortality did not differ between patients with and 
without sepsis in this study, but the sample size is also a 
likely explanation.

About a third of patients hospitalised for sepsis had 
contact with a physician the week prior to hospitalisa-
tion. The proportion was comparable to earlier reported 
numbers, although only a handful of studies have been 
made, and all differ slightly in the way healthcare the 
7 days prior is defined.9 Still, a considerable amount of 
patients with sepsis seek prehospital medical attention. 
The high rate could reflect a higher comorbidity burden 
across this patient group, although this was something we 
tried to adjust for. There is also a possibility that these 
encounters could present an opportunity to prevent sepsis 
development in some patients. Future studies with focus 
on diagnosis and eventual treatment within these health-
care encounters could help fill these gaps in knowledge.

This study was based on chart review to produce a reli-
able representation of sepsis. Sepsis recognition using 
claims data is often unreliable since patients are not 
always given an ICD code for sepsis despite meeting the 
Sepsis- 3 criteria.10 11 Using chart reviews, also more mild 
cases of sepsis might be recognised and included. More-
over, both community- acquired and hospital- acquired 
sepsis cases were represented in this study. Thus, the 
chart review approach aims to more accurately represent 
the whole spectrum of patients with sepsis as defined by 
Sepsis- 3. The drawback of chart review is that the study 
is limited to a smaller group of patients. The dispropor-
tionate sampling of study participants was designed to 
compensate for this, but a large register- based approach 
will still yield greater statistical power. Another strength 
of the chart review approach is that a uniform definition 
of infection was used. Part of the definition of sepsis is 
that the patient has an infection, yet the way infection is 

Table 3 Correlation between being hospitalised for sepsis and having an encounter with a physician the week prior to 
hospitalisation

Model Variables adjusted for Participants, n OR (95% CI) P value

Unadjusted None 975 1.80 (1.06 to 3.04) 0.03

Adjusted Age, sex, comorbidities 971 1.91 (1.09 to 3.34) 0.02

Age 971 0.99 (0.96 to 1.01) 0.27

Sex (female) 971 1.02 (0.47 to 2.25) 0.94

Diabetes 971 2.49 (0.99 to 6.24) 0.05

Cardiovascular disease 971 0.696 (0.27 to 1.80) 0.45

Dementia 971 0.21 (0.064 to 0.71) 0.01

CKD 971 0.76 (0.19 to 3.11) 0.70

COPD 971 1.33 (0.44 to 4.01) 0.62

Cancer 971 2.12 (0.74 to 6.12) 0.16

ORs presented are for sepsis compared with non- sepsis hospitalisations and were calculated using complex sample logistic regression. The 
comorbidities adjusted for were cardiovascular disease, diabetes, chronic obstructive pulmonary disease (COPD), dementia, cancer and 
chronic kidney disease (CKD).
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defined in sepsis research varies. The LMCI system brings 
a clear and uniform definition of infection, allowing for 
more comparable results between studies.

A weakness of the study is that the extensive chart 
review, which is very time consuming, was performed only 
for the index hospitalisation. Therefore, the ways sepsis 
and infection were defined differed between the index 
hospitalisation, and the rehospitalisations and hospitalisa-
tions prior to sepsis. While sepsis was defined according 
to Sepsis- 3 and infection according to LMCI at the index 
hospitalisation, ICD coding was used otherwise. Also, 
because only the main diagnosis was considered in these 
cases, infections may have been missed if they were not 
recorded as the main reason for hospitalisation. Another 
limitation with the collected data was that some param-
eters were missing or not clearly documented in the 
patients’ charts. This applies to the SOFA score param-
eters, there were frequently either blood samples or vital 
parameters missing, since these were not all completed 
and available in any given 30- hour time window. This risks 
that some sepsis cases could have been missed.

Sepsis is sometimes a complex syndrome not easily 
identifiable by criteria and there might be patients with 
a sepsis syndrome not fulfilling the Sepsis- 3 definitions in 
the control group, this could have smoothed out differ-
ences in long- term effects or prehospital contact between 
patients with and without sepsis. One way to handle that 
would be to have a control group without infections, but 
it would then be even more difficult to differ between 
long- term effects and prehospital contact for infection 
or sepsis. A control group without hospitalisation would 
perhaps be even better to detect long- term effects or 
prehospital contacts in sepsis, but our hypothesis was that 
patients with sepsis lack proper follow- up compared with 
other patients.

Also, the result could be affected by including 
community- acquired and hospital- acquired sepsis. The 
hospital- acquired sepsis has probably to a lesser extent 
had contact with healthcare prior to the hospitalisation. 
As hospital- acquired sepsis is about one- third of all sepsis 
cases it is important to include these patients as well in 
epidemiological research.

CONCLUSION
In conclusion, patients who survive a sepsis hospitalisa-
tion have a higher risk of readmission the year following 
hospitalisation than patients without sepsis. The most 
common causes of readmission for patients with sepsis 
were infection and cardiovascular disease, and a large 
proportion of these readmissions occurred in the first 
90 and 180 days after discharge. With better knowledge 
and more structured follow- up, some of these readmis-
sions could potentially be prevented. Lastly, about a third 
of patients hospitalised for sepsis seek medical attention 
from a physician the week prior to hospitalisation. This 
might present an opportunity for early intervention in 
the development of sepsis.
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