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Abstract 

Objetive: 

Hospitalized COVID-19 patients with severe mental illness (SMI) have worse outcomes than 

counterparts without SMI. Barriers in access to acute care medical procedures among SMI 

patients may partially explain this phenomenon. Here, we examined differences in critical care 

admission and in-hospital mortality between hospitalized COVID-19 patients with and without 

SMI. 

Methods: 

This population-based study used Spain’s nationwide electronic health records. Based on 

International Classification Diseases, Tenth Revision, ICD-10-CM codes, we identified all 

patients aged ≥15 years hospitalized due to COVID-19 between July 1st-December 31st, 2020, 

and compared patients with and without SMI in terms of (i) critical care admission and (ii) in-

hospital mortality – overall and stratified by age. We used logistic regression models including 

sex, age, and comorbidity burden as measured by Charlson Comorbidity Index Score as 

covariates.  

Results:  

Of 118,691 hospital admissions due to COVID-19 of people aged ≥15 years, 1512 (1.3%) 

included a diagnosis of SMI. Compared to non-SMI patients, SMI patients had higher in-

hospital mortality (OR,95%CI: 1.63,1.42-1.88) and were less frequently admitted to critical care 

(OR,95%CI: 0.70,0.58-0.85). Admission to critical care in SMI patients was lower than for non-

SMI counterparts only among individuals aged ≥60 years. The magnitude of the difference in 

in-hospital mortality between SMI and non-SMI patients decreased as age increased.  

Conclusions: 

Individuals with SMI had reduced critical care admission and increased in-hospital mortality 

compared non-SMI counterparts, suggesting that differences in delivery of acute care medical 
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procedures may partially explain higher risk of negative outcomes among COVID-19 patients 

with SMI. 

Keywords: severe mental illness, hospital admissions, mortality, COVID-19 
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Introduction 

People living with severe mental illness (SMI) (i.e., schizophrenia or bipolar disorder) have 

around 10-20 years shorter life expectancy than the general population [1] due to higher suicide 

rates [2] and mortality due to chronic medical conditions. The intersection of at least three factors 

seemingly underlies the association between SMI and higher prevalence [3] of and mortality due 

to chronic medical conditions [4]: First, current pharmacological agents commonly used in SMI 

(e.g., antipsychotic drugs) cause cardiological, metabolic, endocrinological and neurological side 

effects[5]. Second, some evidence indicates that the aging process may be accelerated in some 

forms of SMI (e.g., schizophrenia), driving early-onset aging-related metabolic and cognitive 

changes[6,7]. Third, social disadvantage and stigma reduce SMI patients’ opportunities to remain 

healthy through different pathways, including higher prevalence of deleterious lifestyle habits 

(e.g., smoking, sedentary lifestyle [8–10]) and reduced access to medical care. Notably, recent 

evidence suggests that the gap in mortality due to chronic medical conditions between people 

with and without SMI is on the rise[11]. Reducing this gap is a major public health and clinical 

need. 

There is also a growing body of evidence indicating that people living with SMI are at higher risk 

for adverse COVID-19-related outcomes than SMI-free counterparts – as suggested initially by a 

study during the initial pandemic outbreak in New York [12] and subsequently by population-

based studies from Denmark [13] and South Korea[14].  

The mechanisms underlying the apparent risk of worse clinical outcomes of COVID-19 patients 

with SMI remain mostly unexplored. One potential explanation is the presence of barriers in 

access to medical care among people living with SMI, an important actionable driver of the gap 

in chronic medical illness between people with and without SMI. There is substantial evidence 

that SMI patients systematically receive suboptimal care for chronic medical conditions, globally. 

For example, cardiovascular disorders are typically less frequently diagnosed and treated among 

individuals with schizophrenia than in the general population[15]. Likewise, individuals with SMI 

also have reduced access to life-saving, acute-care interventions, such as urgent surgery [16] or 
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invasive cardiac procedures[17]. The role of potential differences in access to acute care medical 

procedures, such as invasive mechanical ventilation, in the association between SMI and adverse 

COVID-19-related outcomes and mortality, however, remains understudied. Only one 

population-based study examining COVID-19 inpatients from France between February-June 

2020 assessed differences in ICU admission among patients with vs. without schizophrenia – 

suggesting reduced frequency of ICU admission among patients with schizophrenia[18]. 

The objective of this study is to enhance understanding of differences in acute healthcare delivery 

and in-hospital mortality among COVID-19 patients with and without SMI. Here, we used 

nationwide population-based data from the months following the initial COVID-19 pandemic 

outbreak in Spain to compare individuals with and without SMI in terms of admissions to critical 

care due to severe COVID-19 and in-hospital COVID-19 mortality. 

 

Methods 

Data source 

We conducted a population-based study using Spain’s nationwide hospital electronic health 

records (Conjunto Minimo Basico de Datos Hospitalarios – CMBD-H), an official database 

maintained by Spain’s Ministry of Health. CMBD-H is a mandatory clinical-administrative 

database that includes data on all acute care hospital admissions and is thus considered nationally 

representative. For each hospitalization, the database features demographic and clinical 

information including length and cost of hospital stay and up to 20 diagnoses and 20 procedures. 

All information is coded in hospitals prior to discharge according to the International 

Classification of Diseases, 10th revision, Clinical Modification (ICD-10-CM). As these data are 

de-identified, informed consent was not required, according to Spanish law. 

Variables 
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We identified all patients aged ≥15 years hospitalized between July 1st and December 31st, 2020 

who had a diagnosis of COVID-19 infection using the validated ICD-10-CM diagnosis code 

U07.1 and also presented an additional code identifying acute viral respiratory disease (i.e., viral 

pneumonia, acute lower respiratory tract infection, and acute respiratory distress). Table S1 

summarizes the ICD-10-CM codes used to define acute viral respiratory disease. We did not 

include admissions before July 1st, 2020, to reduce the potential for selection bias due to formal 

and informal triaging of patients during the first few months of the pandemic – when Spain was 

a major COVID-19 hotspot and response to the initial pandemic outbreak overwhelmed Spain’s 

health system[19]. We defined two comparison groups based on presence of SMI (i.e., diagnosis 

of any affective or non-affective disorder with psychotic features). Table S2 summarizes the ICD-

10-CM codes used to define SMI.  

Demographic variables included sex and age in years, categorized into groups (<60y, 60-69y, 70-

79y, >80y). Clinical characteristics included comorbidity burden, measured using the Charlson 

Index Score in the version validated by Deyo and improved for ICD-10 [20] – calculated based 

on all secondary diagnoses and categorized into groups (0, 1-2, 3-4, >4 score); presence of specific 

comorbidities (e.g., diabetes, chronic obstructive pulmonary disease [COPD], or congestive heart 

failure); dichotomous variables indicating admission to critical care (i.e., admission to a general, 

coronary, burn, or post-surgical intensive care unit), presence of respiratory organ dysfunction, 

use of invasive mechanical ventilation, and in-hospital mortality; and length of stay in days as an 

indicator of hospital resource use. 

Analyses  

We first compared patients with and without SMI in terms of distribution of demographic and 

clinical characteristics. Between-group differences were tested using T-tests for continuous 

variables and Pearsons’s Chi-Squared Test for categorical ones. 

Next, we performed logistic regression models to study the associations (i) between SMI and in-

hospital mortality and (ii) between SMI and critical care admission. Three sequential regression 
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models were developed: a first crude (unadjusted) model; a second model adjusted by sex and 

age group; and a third model including sex, age group, and comorbidity burden as measured by 

Charlson Index Score group. In the final model, the interaction of severe mental illness and age-

group was evaluated. We further conducted age group-stratified models, including sex, 

continuous age, and comorbidity burden as covariates. In addition, we conducted two sets of 

sensitivity analyses. First, we repeated all models after exclusion of patients hospitalized for ≤48 

hours, to understand the potential role of early discharge/mortality on effect estimates. Second, 

we estimated the associations between SMI and in-hospital mortality/critical care admission using 

inverse probability weighting by a propensity score including sex, age, and all individual 

comorbidities instead of conditionally adjusted models, to understand the potential role of model 

misspecification and residual confounding on main findings. Results from regression models are 

expressed as Odds Ratios (ORs) with 95% confidence intervals (95% CIs). To examine 

differences in the distribution of time to in-hospital mortality between patients with and without 

SMI, we performed survival analyses using Kaplan–Meier estimates and log-rank tests. All 

procedures were performed with STATA 16 (StataCorp. LP, College Station, TX, USA). 

 

Results 

In Spain, between July-December 2020, there were 118,691 hospital admissions of people over 

15 years of age due to COVID-19. A diagnosis of SMI was identified in 1512 cases (1.3%): 1,020 

(67.5%) cases had non-affective psychosis (i.e., schizophrenia and schizophrenia-spectrum 

disorders) and 492 (32.5%) had bipolar disorder or major depressive disorder with psychotic 

features. 

Table 1 summarizes the demographic and clinical characteristics of the study population, divided 

according to presence of SMI. Compared to the non-SMI group, patients with SMI were slightly 

older, had an overall higher burden of comorbidities – e.g., lower proportion of patients with no 

comorbidity (42.3% vs. 48.0% in the non-SMI group) and higher prevalence of specific 

comorbidities such as diabetes (26.7% vs. 23.8%) or dementia (10.4 vs. 6.1%). Of note, non-SMI 
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patients had slightly higher burden of cardiovascular conditions, including congestive heart 

failure, acute myocardial infarction, and peripheral vascular disease. While the proportion of cases 

presenting with acute respiratory dysfunction was roughly similar between groups, the proportion 

of cases admitted to critical care was lower in people with than without SMI (7.5% vs 9.5%). 

Table S3 compares SMI patients with non-affective psychotic disorders to SMI patients with 

affective psychosis. The affective psychosis patient group was slightly older on average (69.6 vs. 

66.7 years) and included a higher proportion of females (58.1% vs. 43.9% in the non-affective 

psychosis group) and a lower burden or comorbidities (38.2% compared to 47.9%). 

In-hospital mortality 

Overall, approximately 14.4% of the study population died during hospital admission. In-hospital 

mortality was higher among patients with than without SMI (19.7% vs 14.3%). There was, 

however, no evident difference in mortality among patients with and without SMI admitted to 

critical care (32.5% vs 30.4%, p=0.626) – low statistical power did not allow for adjusted 

regression modelling comparing study groups in the population of critical patients. In models 

adjusted for sex, age group, and Charlson Index Score group, the in-hospital mortality OR (95% 

CI) for patients with vs. without SMI was 1.63 (1.42, 1.88). After model stratification by age 

group, we found an inverse relationship between increasing age and mortality: the increase in risk 

of in-hospital mortality among patients with SMI compared to non-SMI counterparts was higher 

in younger age groups. The largest increase in risk of death was found in the <60 y of age group, 

with in-hospital mortality OR (95% CI) for patients with vs. without SMI of 2.34 (1.50, 3.66) 

(Table 2).  The main demographic and clinical characteristics of patients with and without SMI 

by age group shows in the table 3. 

Figure 1 illustrates survival curves up to day 30 of admissions for individuals with and without 

SMI. There were no differences between groups in age strata <60y and ≥80y. Among individuals 

aged 60-69y and 70-79y, however, SMI patients had higher mortality during the earlier days of 

admission than non-SMI counterparts. 
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Admission to critical care  

Almost 1 in 10 hospitalized cases were admitted to critical care. The percentage of ICU 

admissions was lower in patients with SMI (7.5% vs. 9.4%). The average stay in ICU is similar 

among patients with and without SMI (13.2 days vs 13.8 days). In models examining the 

association between SMI and critical care admission, after adjustment by sex, age group, and 

Charlson Index group, individuals with SMI had an OR (95% CI) of 0.70 (0.58, 0.85) of being 

admitted to critical care compared to non-SMI counterparts. Between-group differences in critical 

care admission varied across age groups. For individuals aged <60 critical care admission was 

roughly comparable among patients with and without SMI – prevalence of critical admission: 

13.4% vs. 10.6%, respectively; adjusted OR (95% CI): 1.19 (0.89, 1.59). For individuals aged 60 

years and older, critical care admission was systematically less frequent among patients with SMI, 

with adjusted ORs indicating around a 50% reduction in critical care admissions compared to 

non-SMI counterparts. 

Sensitivity analyses excluding patients admitted ≤48 hours (Table S4) and using inverse 

probability weighting based on a propensity score including sex, age, and all individual 

comorbidities for confounding adjustment (Table S5) yielded similar results to the main findings. 

 

Discussion 

This nationwide population-based study, including all 118,691 clinical records of individuals 

aged over 15 years who were hospitalized due to COVID-19 in Spain between July and December 

2020, examined differences in clinical characteristics and outcomes between patients with and 

without a previous diagnosis of SMI. Our main findings were that, after adjustment for sex, age, 

and medical comorbidities, (i) patients with SMI had around 60% higher in-hospital mortality 

than non-SMI counterparts [OR: 1.63, 95%CI (1.42, 1.88)] and (ii) admission to critical care was 

30% less frequent among SMI than non-SMI patients [OR: 0.70, 95%CI (0.58, 0.85)]. These 

results extend existing evidence suggesting that individuals living with SMI are at an increased 
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risk of adverse COVID-19 related outcomes and highlight the potential clinical relevance of 

barriers in access to critical care among acutely ill COVID-19 patients with SMI. 

The finding of an increased mortality risk among SMI patients hospitalized due to COVID-19 is 

in keeping with an increasing body of evidence [21,22]. Two nationwide population-based studies 

using data from the initial pandemic outbreak in France, where hospitalized COVID-19 patients 

with non-affective psychotic disorders were found to have 30% higher mortality risk than patients 

without SMI [18], and 90% higher mortality risk than patients without any mental disorder [23]. 

Additionally, two South Korean population-based studies examined the association between SMI 

and COVID-19-related mortality during the initial months of the pandemic including all 

(hospitalized and non-hospitalized) COVID-19 cases. They reported COVID-19 patients with 

schizophrenia [24] or with any SMI [14] to have higher mortality risk than COVID-19 patients 

without any mental disorder, with ORs (95%CIs) of 2.25 (0.36, 14.03) and  2.27 (1.50, 3.41), 

respectively. Further, two large studies conducted in health systems in New York City (United 

States) [12] and Israel [25] reported higher mortality risk among COVID-19 patients with 

schizophrenia than among COVID-19 patients without any mental disorder, with ORs (95%CIs) 

of 2.67 (1.48, 4.80) and 3.27 (1.39, 7.68), respectively. 

Several actionable factors may help explain excess COVID-19 mortality among SMI patients. As 

mentioned earlier, individuals living with SMI typically experience higher prevalence of chronic 

medical disorders associated with adverse COVID-19 outcomes[3,4,26]. Our estimates, however, 

indicate 60% increased mortality risk among hospitalized COVID-19 patients with SMI after 

adjustment for medical comorbidity. Individuals living with SMI also have higher prevalence of 

smoking [27] and typically face social disadvantage[28,29] and are overrepresented in low 

socioeconomic status social strata – both smoking [30] and socioeconomic adversity [31] are 

known risk factor for adverse COVID-19 outcomes. Also, there is debate regarding whether use 

of psychotropic medications may be associated with higher COVID-19 mortality [22,32]. These 

factors may partially underlie our findings. For instance, in line with previous research, we found 

larger estimates of increased mortality among hospitalized COVID-19 patients with SMI in the 
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younger age group, with mortality OR, 95%CI of 2.34 (1.50, 3.66) compared to non-SMI 

counterparts, and differences in smoking prevalence between people with and without SMI are 

starker in younger ages and among more recently born cohorts [33]. Unfortunately, our data did 

not include reliable data on smoking, and this database does not systematically include 

socioeconomic status or use of specific medications – hence, some degree of unmeasured 

confounding may be present in our adjusted estimates. Importantly, results were similar in 

sensitivity analyses (i) limited to patients admitted for >48h, suggesting low probability of 

unmeasured confounding due to severity at hospital admission, and (ii) using an alternative 

approach to confounding control, suggesting robustness to modelling decisions.   

There is also substantial evidence that a diagnosis of an SMI is typically associated with barriers 

in access to acute-care interventions driven by differences in healthcare delivery for patients with 

and without SMI, stigma, and discrimination towards SMI patients – conditioning treatment 

delays [16] and ultimately partially explaining the shortened life expectancy of individuals living 

with SMD [15,34]. Our finding that critical care admission was 30% lower among hospitalized 

COVID-19 patients with vs. without SMI are in keeping with the study by Fond et al., using a 

similar design from a comparable, universal-access healthcare national health system, where SMI 

patients had similarly decreased intensive care unit admission rate (23.7% vs 28.4%; adjusted 

OR=0.75 [95% CI, 0.62–0.91])[18]. Of note, we found no difference between SMI and non-SMI 

patients in critical care admission in the <60 years age group, also in line with results by Fond et 

al. [18] – suggesting that presence of an SMI diagnosis potentially only played a role in 

determining adequacy of critical admission in older patients. This finding does not lend itself to 

easy interpretation and adds to the ongoing debate surrounding use of critical care procedures for 

older patients, in general and during times of resource scarcity (e.g., during COVID-19 pandemic 

waves)[35]. 

The main strength of our study is that data come from a mandatory, nation-wide population-based 

electronic health records that can be considered nationally representative. In addition, results were 

similar across different modelling choices, suggesting robustness to potential model 
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misspecifications. This study has limitations. First, as mentioned, we cannot rule out some degree 

of unmeasured confounding due to lack of information on socioeconomic and smoking status and 

use of specific medications. Second, as in any study based on clinical-administrative databases, 

data quality depends on clinical coding accuracy. However, we consider this possibility unlikely, 

as the CMBD-H database is subject to periodic quality audits[36]. Third, it seems plausible that 

some degree of selection bias due to restricting the study population to hospitalized COVID-19 

patients may be present. Because Spain’s tax-funded national health system provides universal 

healthcare at no cost to all individuals living in Spain, selection bias due to lack of access to 

hospital care is somewhat unlikely. Further, we excluded the initial months of the COVID-19 

pandemic in order to reduce the potential for selection bias due to selective hospitalization of 

patients driven by the initial collapse of healthcare systems during the initial pandemic outbreak. 

By including only hospitalized patients, we likely underestimated the size effect of the difference 

COVID-19 mortality between people with and without SMI, as suggested by the larger 

differences found by population-based studies as well as studies based on data from non-

representative large health systems including hospitalized and non-hospitalized patients 

[12,14,24,25]. 

Conclusions 

We found that hospitalized COVID-19 patients with SMI had higher mortality and lower 

admission to critical care, compared to SMI-free counterparts and after adjustment for sex, age, 

and clinical characteristics. These results highlight the importance of prioritizing SMI individuals 

for preventative interventions (e.g., vaccination and boosters) to reduce risk of COVID-19 

infection, as recommended by several high-income countries [37,38]. This is particularly relevant 

to low-income countries and countries experiencing shortages vaccine and booster delivery, 

especially during COVID-19 waves. In addition, our results underscore the potential for 

healthcare-system interventions to reduce barriers in access to critical care for people living with 

SMI, such as workshop-based interventions, skills-based interventions, and intensive social 
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contact interventions that can reduce unconscious bias potentially impacting quality of care[39–

41] – especially in older age groups. 
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Table 1. General characteristics of hospital admissions for COVID-19 in Spain, divided by 

presence of a preexisting diagnosis of severe mental illness during July and December 2020 

(N=118,691) 

Data presented as number of cases and (%). 

 

 

 

 

 Total SMI Non-SMI P-value 

Number of admissions 118,691 1,512 117,179  

Sex, female 52,173 (44.0) 728 (48.1) 51,445 (43.9) 0.001 

Age, mean (SD) 66.7±17.5 68.1±14.7 66.6±17.5 0.001 

Age group    <0.001 

<60y 40,788 (34.4) 396 (26.2) 40,392 (34.5)  

60-69y 21,472 (18.1) 355 (23.5) 21,117 (18.0)  

70-79y 22,395 (18.9) 395 (26.1) 22,000 (18.8)  

>80y 34,036 (28.7) 366 (24.2) 33,670 (28.7)  

Charlson Index    <0.001 

0 points 56,864 (47.9) 640 (42.3)  56,224 (48.0)  

1-2 points 44,337 (37.3) 646 (42.7) 43,691 (37.3)  

3-4 points 12,309 (10.4) 174 (11.5) 12,135 (10.4)  

>4 points 5,181 (4.4) 52 (3.4) 5,129 (4.4)  

Main Charlson comorbidities     

Diabetes 28,289 (23.8) 404 (26.7) 27,885 (23.8) 0.008 

COPD 16,160 (13.6) 211 (14.0) 15,949 (13.6) 0.698 

Renal Disease 13,517 (11.4) 1778 (11.8) 13,339 (11.4) 0.636 

Congestive Heart Failure 9,584 (8.1) 105 (6.9) 9,479 (8.1) 0.104  

Dementia 7,269 (6.1) 157 (10.4) 7,112 (6.1) <0.001 

Hepatic Disease 5,449 (4.6) 78 (5.2) 5,371 (4.6) 0.288 

Cancer 5,225 (4.4) 62 (4.1) 5,163 (4.4) 0.565 

Stroke 4,104 (3.5) 63 (4.2) 4,041 (3.4) 0.129 

Acute Myocardial Infarction 3,819 (3.2) 30 (2.0) 3,789 (3.2) 0.006 

Peripheral Vascular Disease 

(PVD) 

3,299 (2.8) 24 (1.6) 3,275 (2.8) 0.005 

Acute respiratory dysfunction 43,467 (36.6) 583 (38.6) 42,884 (36.6) 0.116 

Length of hospital stay, days      

   Mean (SD) 10.1 (9.4) 11.9 (10.7) 10.1 (9.4)  

ICU admission 11,229 (9.5) 114 (7.5) 11,115 (9.5) 0.010 

Invasive mechanical ventilation 6,817 (5.7) 72 (4.8) 6,745 (5.8) 0.099 

Length of ICU stay, days      

   Mean (SD) 10.15 (9.4) 11.91(10.7) 10.13 (9.4) <0.001 

In-hospital mortality 17,094 (14.4) 298 (19.7) 16,796 (14.3) <0.001 
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Table 2. Association between SMI and in-hospital mortality, and admission to intensive care unit  

 In-hospital mortality  Critical care admission (n=  11,229)  

 CFR% 

SMI 

CFR% 

Non-SMI 

AOR (95% CI)  

SMI 

P value for age-

SMI interaction 

Admissions%  

SMI 

Admissions% 

Non-SMI 

AOR (95% CI)  

SMI 

P value for age-

SMI interaction 

Model 1 19.7 14.3 1.47 (1.29, 1.67)  7.5  9.5 0.78 (0.64, 0.94)  

Model 2 19.7 14.3 1.60 (1.39, 1.83)  7.5  9.5 0.71 (0.59, 0.87)  

Model 3 19.7 14.3 1.63 (1.42, 1.88)  7.5  9.5 0.70 (0.58, 0.85)  

         

Model 3 stratified by age 

group 

        

  <60y (with vs without SMI)* 5.8 2.0 2.34 (1.50, 3.66) ----- 13.4 10.6 1.19 (0.89, 1.59) ----- 

  60-69y (with vs without SMI) 14.9 7.7 2.13 (1.57, 2.89) 0.262 9.6 15.6 0.56 (0.39, 0.80) 0.001 

  70-79y (with vs without SMI) 25.3 16.2 1.92 (1.52, 2.43) 0.104 6.1 13.3 0.43 (0.29, 0.66) <0.001 

   >=80y (with vs without SMI) 33.3 32.1 1.22 (0.98, 1.52) <0.001 0.8 1.8 0.46 (0.16, 1.43) 0.090 

CFR, case fatality rate; AOR, adjusted odds ratio 

Model 1. Unadjusted 

Model 2. Adjusted by sex, age group 

Model 3. Adjusted by sex, age group and Charlson Index 

*adjusted by age 
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Table 3.  General characteristics of hospital admissions for COVID, divided by age group and comparing SMI vs Non-SMI 

 

 

 

 

 

 

 <60y 

N= 40,788 

60-69y 

N=21,472 

70-79y 

N= 22,395 

>=80y 

N=34,036 

 SMI Non-SMI P-value  SMI Non-SMI P-value SMI Non-SMI P-value SMI Non-SMI P-value 

Admissions 396 40,392  355 21,117  395 22,000  366 33,670  

Sex, female (%) 35.6 39.7 0.096 42.5 38.0 0.078 52.1 42.1 <0.001 62.8 53.8 0.001 

Age, mean 48.6 46.7  64.6 64.3  74.7 74.5  85.5 86.8  

Charlson Index(%)   <0.001   0.001   0.234   0.116 

0 points 61.9 72.8  42.0 51.3  35.4 34.6  29.0 24.9  

1-2 points 31.8 23.7  45.6 37.9  47.6 45.3  46.4 47.9  

3-4 points 3.5 2.2  9.9 6.9  13.2 13.9  20.0 19.9  

>4 points 2.8 1.3  2.5 3.8  3.8 6.2  4.6 7.2  

Main comorbidities             

Diabetes (%) 18.2 11.8 <0.001 29.3 26.0 0.161 31.6 33.8 0.376 28.1 30.3 0.380 

COPD (%) 10.1 8.3 0.192 17.5 13.0 0.014 15.4 18.4 0.131 13.1 17.2 0.038 

Renal Disease (%) 2.8 2.5 0.698 10.4 6.4 0.003 13.4 13.5 0.960 21.0 23.8 0.219 

Congestive Heart Failure 1.3 0.9 0.487 4.2 3.4 0.393 8.1 8.5 0.754 14.5 19.3 0.019 

Dementia (%) 0.5 0.1 0.029 2.5 0.8 <0.001 14.2 5.4 <0.001 24.6 17.0 <0.001 

Hepatic Disease (%) 7.6 4.6 0.005 6.5 6.3 0.875 3.0 5.8 0.021 3.5 2.7 0.326 

Cancer (%) 2.8 1.8 0.148 4.8 4.9 0.942 5.1 6.7 0.195 3.8 5.7 0.117 

Stroke (%) 1.8 0.5 0.001 3.1 2.4 0.367 4.0 4.9 0.456 7.9 6.7 0.347 

Acute Myocardial Infarction (%) 0.25 0.8 0.243 2.0 3.0 0.247 2.3 4.8 0.020 3.5 5.3 0.134 

Respiratory dysfunction 36.6 30.8 0.013 43.9 40.9 0.241 40.5 41.0 0.829 33.3 37.9 0.072 

ICU admission 13.4 10.6 0.070 9.6 15.6 0.002 6.1 13.3 <0.001 0.8 1.8 0.144 

Intensive mechanical ventilation 9.6 5.5 <0.001 6.2 10.1 0.016 2.8 9.45 <0.001 0.3 0.9 0.205 

Length of stay (days) 12.2 8.3 <0.001 12.7 11.1 0.005 12.2 11.9 0.574 10.5 10.5 0·941 
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