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Abstract 

Background. Patients with atrial fibrillation (AF) admitted to hospital commonly have comorbidities. 

Few studies have attempted to determine factors prognostic of mortality in hospitalized AF patients with 

multimorbidity. 

Aim. To identify factors associated with mortality in hospitalized AF patients. 

Design. Retrospective cohort study. 

Methods. Patients with multimorbidity (≥2 chronic diseases), with or without AF, discharged from Lugo 

hospital (Spain) between 1 January 2000 and 31 December 2015. Data were extracted from hospital 

medical records. 

Results. Of 74 220 patients (170 978 hospitalizations), 52 939 had multimorbidity (14 181 had AF; 38 

758 no AF) and were included in our study. Patients with AF were older (mean ± standard deviation 

78.6 ± 10.0 vs. 71.9 ± 14.2 years) and had a higher mortality rate (27.1 vs. 20.5%) than those without 

AF. Gender (female), age, stroke and congestive heart failure (CHF), but not AF, were independently 

associated with mortality. AF significantly increased the mortality risk in women [relative risk (RR) 

1.091; 95% confidence interval (CI) 1.021–1.165; P = 0.010] and in those aged >80 years (RR 1.153; 

95% CI, 1.1–1.2; P < 0.001). CHF independently increased the risk of mortality across all age groups 

(RR 1.496; 95% CI 1.422–1.574; P < 0.001). 

Conclusions. Hospitalized patients with AF have a higher mortality rate than those without AF. The 

prognostic significance of AF changes with age and gender while CHF is associated with the greatest 

risk of death.  



Introduction 

Atrial fibrillation (AF) is the most frequent cardiac arrhythmia encountered in routine clinical 

practice. It is associated with increased morbidity and mortality, both all-cause and 

cardiovascular.1–10 In several studies conducted at a community level, the increase in mortality 

rate associated with AF varied depending on several factors.11,12 Specifically, since the 

incidence of AF increases with age, mortality rates are expected to differ between age groups. 

Gender may also be a factor in mortality in patients with AF: the presence of AF has been 

associated with a 2-fold increase in mortality in women and only a 1.5-fold increase in 

men.1,8,13,14 However, prognostic factors for mortality in patients with AF in the hospital setting 

(which is where most of the deaths occur) are unknown. 

AF is a very common condition in the hospital setting,15 where patients with multimorbidity 

may be admitted to various wards for different reasons related to the arrhythmia itself or to 

other causes. Beside this, it is rare for hospital in-patients to exclusively have AF. In fact, AF 

patients have been described as having greater multimorbidity than those of the same age 

without AF.15–19 A limitation of these studies is that they were focussed on specific patient 

subgroups and not on the overall hospitalized AF population.13,15 Indeed, there may be multiple 

factors associated with the increased risk of mortality in hospitalized AF patients, yet despite 

their potential importance, they have hardly been analysed. 

For this reason, we conducted this study to assess the determinants of mortality in patients with 

multimorbidity, including those with AF, who were hospitalized in a general hospital in Spain. 

Materials and methods 

We conducted a retrospective cohort study at the Lugo Hospital, which has 879 beds and 

provides health care to 240 000 inhabitants. The general design of the study has been published 

previously.20 Routine data for all patients admitted to the medical ward of Lugo Hospital 
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between 1 January 2000 and 31 December 2015 were used to identify patients with 

multimorbidity and AF, irrespective of the reason for the patient’s hospital admission. 

The data were derived from the basic minimum dataset collected for each patient who attends 

a hospital in Spain. This basic minimum dataset includes demographics, main diagnosis of 

admission and secondary diagnoses, comorbidities, diagnostic and therapeutic techniques, date 

of admission and discharge, outcome (discharge, transfer or death) and discharge pathway 

(home, another care centre etc.). All in-hospital deaths were recorded. In order to increase the 

accuracy of the data source, for each of the clinical records, the research team reviewed 

individually all of the patient’s diagnoses, confirming and refining the available database. 

Multimorbidity was defined as the presence of two or more chronic diseases in the same patient 

at the time of admission. For the purposes of this study, the chronic diseases were those included 

in the German Multicare Study, adapted to the hospital setting for use in this study (Table 1).19 

Once patient eligibility had been confirmed, patient data were extracted into an anonymized 

database for analysis, using a numerical code as the patient identifier. The records were divided 

into two groups according to the presence or the absence of AF in the hospitalization report in 

the study period, and the incidence of in-hospital mortality compared in the two groups. As 

previously described,22 the source of information is the minimum basic dataset from the hospital 

where the study was conducted. Since an individual patient may have been admitted more than 

once during the study period, two databases were built for the current analysis: the first array 

contained data to be analysed by hospitalization episode, and the second contained data to be 

analysed by patient. 

This study was approved by the Galician Clinical Research Ethics Committee (2014/409). 

According to study design, informed consent was not required. The codes used to anonymize 

patient data were automatically generated using computer software and stored securely with the 

hospital’s Clinical Documentation Service.  
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Statistical analysis 

Baseline characteristics and hospital admissions data were summarized using descriptive 

statistics. The χ2 test was used to compare qualitative variables and Student’s t-test was used to 

compare quantitative variables in patients with versus without AF. The Kaplan–Meier method 

was used for the univariate survival analysis (probability of survival) and the log-rank test was 

used to compare survival curves. To estimate independent factors prognostic of mortality, a 

Cox proportional hazards model was used. In constructing the model, the initial selection was 

made for both clinical and statistical reasons, using variables that were significant at a P-value 

of <0.05 in the univariate analysis as well as variables that were not significant but clinically 

relevant and could alter the final result. The variables included in the maximum model were as 

follows: sex, age (stratified as <50, 51–60, 61–70, 71–80 and >80 years), sex (with women as 

the reference category), presence of stroke, presence of AF and presence of cardiac 

insufficiency. The categories were codified as dummy variables, using the first category as a 

reference. Relevant interaction factors were analysed, but not included in the final model since 

they did not significantly modify the likelihood of the response variable. We followed a 

backward procedure, taking into account the hierarchical principle and using the log-likelihood 

ratio test to assess goodness-of-fit and to compare models. The level of statistical significance 

was P < 0.05. The statistical software used was SPSS 1923 and R 3.3.2 software (packages: ca, 

ade4, ggplot2).24 

Results 

Overall, 74 220 patients had 170 978 admissions to the Medical ward of Hospital Universitario 

Lucus Augusti between 1 January 2000 and 31 December 2015. Of these, 52 939 patients (115 

498 admissions) had multimorbidity (71.3%), of whom 14 181 (26.8%) had AF. A total of 21 
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281 (28.7%) patients were excluded because they did not have multimorbidity, of whom 357 

(1.7%) had AF. 

Table 2 shows the characteristics of patients with multimorbidity with or without AF included 

in our analyses. Patients with AF (n = 14 181) had a higher in-hospital mortality rate (27.1%) 

than those without AF (n = 3858; 20.5%; P < 0.001; Table 2). 

Figure 1 shows the probability of survival over time in hospitalized patients with AF and 

multimorbidity, regardless of the admission in which AF was diagnosed (n = 14 181), versus 

patients without AF (n = 38 758). There was no significant between-group difference in survival 

curves (P = 0.21). Nevertheless, we observed that survival was slightly higher in patients with 

AF versus those without; after the fifth year; however, the difference diminished and survival 

was higher in those patients without AF. 

Table 3 shows the final model for the analysis of the independent factors affecting mortality in 

the total cohort of patients with multimorbidity. AF by itself was not a factor that independently 

influenced mortality in these patients. However, the presence of CHF was a significant risk 

factor for death [relative risk (RR) 1.027; 95% confidence interval (CI), 0.980–1.077; 

P = 0.267]. Furthermore, the risk of mortality was 1.2 times higher in men than in women (RR 

1.203; 95% CI 1.159–1.248; P = 0.0001). 

When the Cox proportional hazards analysis was repeated for each gender separately (Tables 4 

and 5), factors influencing mortality differed between the sexes. In women, all the included 

variables were independent predictors of mortality (Table 4), whereas in men, neither AF nor 

stroke had independent prognostic value (Table 5). In contrast, increased age (RR 1.044; 95% 

CI 1.041–1.046; P < 0.001) and the presence of CHF (RR 1.408; 95% CI 1.308–1.515; 

P < 0.001) were statistically significant prognostic factors in both sexes. 

Table 6 shows the results of the Cox model when patients were stratified by age. The risk of 

mortality associated with each of the variables included in the final model changed according 
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to the patient’s age. None of the variables included in the model significantly modified the 

prognosis in younger patients (Table 6), but from the age of 51 years, the presence of AF had 

significant prognostic value. In individuals aged 51–70 years, AF presence was protective of 

survival. Between the ages of 71 and 80 years, its prognostic value became nonsignificant, but 

from age 81 onwards, AF was prognostic of mortality (RR 1.153; 95% CI 1.1–1.2; P < 0.001). 

The presence or absence of stroke followed a similar pattern with regard to age. In younger age 

groups, stroke had no independent prognostic value, until the age of 70 years, when it became 

an independent predictor or mortality. Finally, CHF was the most significant factor in the 

prognosis of these patients, with a significant effect on the risk of mortality from the age of 51 

onwards (RR 1.589; 95% CI 1.5–1.7; P < 0.001). In all age groups, CHF was associated with 

the largest independent increased risk of mortality. 

Discussion 

This study shows that the profile of AF patients with multimorbidity requiring hospital 

admission is that of a sick elderly person, with more hospital admissions, longer average 

hospital stay and a higher risk of mortality than patients who do not have AF. The role played 

by AF as prognostic of mortality in patients with multimorbidity varies depending on sex and 

age. 

This work shows that AF is protective regarding mortality until the age of 70 years. That is, in 

the age group of 50–70 years having AF not only does not increase the risk of death but it may 

even reduce it. There may be two possible reasons for this apparent contradiction. First, in 

younger age groups, the disease burden or the chance of developing serious complications from 

AF, such as CHF, is still very low.14,21 Second, we believe that younger patients with AF are 

more likely to receive more monitoring and medical care than healthy people, and they are, 

therefore, more likely to have better disease control. Thus, it can be understood quite easily that 
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this group of patients have lower mortality rates. From the age of 70 years, AF is no longer 

protective, and it is only from the age of 80 years that AF becomes independently associated 

with an increased risk of mortality. That is, AF becomes a prognostic factor by itself only when 

the patient’s health is significantly impaired and multiple comorbidities are present. AF is a 

marker of cardiovascular disease progression, to which many medical problems are related. 

Regarding other prognostic factors, we observed that women and CHF from the age of 60 years, 

or stroke from the age of 70 years, significantly increased the probability of death. Note that 

CHF was independently associated with the greatest risk of death when all age groups were 

included. 

We believe that Table 6 provides clinicians with a valuable clinical tool, allowing them to 

establish the prognosis of a patient with AF by their age over the range of 50–80 years old. 

Published studies on the role of AF in the risk of death by age group are contradictory. In 

general, these studies show that AF mortality risk is greater in elderly patients.20,25 Other studies 

show no differences in the mortality risk between different age groups26 or sexes,27 or even 

show an increased risk of mortality in young women with AF.1,8,11,28,29 These differences with 

our work may be explained by differences in the characteristics of patients with AF in those 

studies and the patients included in our study. However, since our study is the first to analyse 

AF patients admitted to the medical ward of a hospital, we think it offers a closer and more 

accurate insight into the clinical reality of hospitalized multimorbid patients. 

We found that sex modifies the progression of patients with multimorbidity, including those 

with AF. This study showed that the risk of mortality in men is 1.2 times higher than in women. 

However, we note that, while all factors were independent predictors of mortality in women in 

our study, in men, only age and CHF were. That is, neither stroke nor AF itself were 

independent predictors of mortality in men. It seems that the higher risk of death in men than 

in women is probably due to reasons not directly related to AF. The reasons why AF is of 
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different prognostic value based on sex are not clear. It could be explained by differences in 

therapeutic approaches to the different sexes, e.g. a more conservative and less aggressive 

therapeutic approach to the treatment of AF in women,30 by physiological and anthropomorphic 

differences between the sexes,28,31–33 by genetic differences associated with the X 

chromosome,34 or by the influence of sex hormones on cardiac conduction.35 The development 

of new lines of research is required to determine more accurately the impact of these factors on 

mortality in AF patients. 

Our study results support the need for individualized clinical management of patients with 

multimorbidity, including AF, based on their age and sex. For example, women and older 

patients require more intensive management of AF. 

Therefore, AF can be considered one more aging-related factor and a clinical marker, which 

only at certain ages and in female patients is an independent predictor of a poor prognosis. AF-

related conditions (e.g. CHF) and perhaps to a lesser extent, those caused by AF (e.g. stroke, 

thromboembolism), are what actually leads to a poor prognosis. 

This study has several limitations. First, it only describes the features of adult patients 

hospitalized in a medical ward, so it is not possible to extend the results to patients admitted for 

surgical reasons. Second, the retrospective design could pose some doubts about the quality and 

veracity of clinical information included for analysis, since the source of the data was an 

administrative database. However, our study was conducted based on the clinical records made 

by treating physicians, and the subsequent coding was independently verified by researchers 

who are themselves experienced physicians. Finally, the data are from a single hospital in Spain. 

Results cannot necessarily be extrapolated to other geographic regions or to different sized 

hospitals; it would therefore be of interest if similar studies were conducted in other health 

districts in Spain. 
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Conclusions 

In conclusion, hospitalized patients with multimorbidity and AF have a unique clinical profile 

and higher in-hospital mortality than those without AF. In patients with multimorbidity, AF by 

itself has no prognostic value until the age of 80 years, whereas CHF is an independent 

prognostic factor in all age groups. Regarding sex, all factors (AF, age, stroke and CHF) are 

independent predictors of mortality in women, whereas in men, only age and CHF are. The 

clinical management of AF patients should consider sex and age particularly regarding 

mortality risk. 
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Table 1. List of chronic diseases as suggested in the German Multicare study,21 adapted to the hospital setting 

for use in the current study 

  

Arterial hypertension or hypertensive cardiomyopathy Alcohol dependence syndrome 

Dyslipidaemia Parkinson’s disease and other movement disorders 

Type 2 diabetes mellitus Hypothyroidism 

Atrial fibrillation or atrial flutter Sleep apnoea 

Congestive heart failure Digestive system cancer 

Ischemic heart disease Alcoholic liver disease 

Chronic obstructive pulmonary disease Lung cancer 

Anaemia Other neoplasms 

Stroke Colorectal cancer 

Dementia Chronic enterocolitis 

Valvular heart disease Rheumatoid arthritis and its complications 

Major depressive disorder Lymphoma 

Chronic kidney disease Breast cancer 

Obesity Myeloma 

Other mental disorders Prostate cancer 

Malnutrition Non-alcoholic chronic liver disease 

  



Table 2. Baseline patient’s characteristics, patient’s hospital admissions and patient’s outcomes 

  AF group  

(n=14 181) 

Non-AF group 

(n=38 758) 
P-value 

     

  n (%) n (%)  

Sex Men 7108 (50.1) 21 786 (56.1) <0.001 

 Women 7073 (49.9) 16 972 (43.9)  

In-hospital death No 10 333 (72.9) 30 794 (79.5) <0.001 

 Yes 3848 (27.1) 7964 (20.5)  

  Mean±SD Mean±SD  

Age at first admission (years)  78.6±10.0 71.9±14.2 <0.001 

No. of hospitalizations  3.1±2.9 2.2±2.4 <0.001 

Time of stay (days)  35.1±37.3 25.2±33.2 <0.001 

Time between admissions (days)  1685.1±1417.5 1456.0±1377.8 <0.001 

     

 

AF, atrial fibrillation; No., number; SD, standard deviation. 

 



 

 

Figure 1. Kaplan–Meier survival curves for patients with atrial fibrillation (AF) and multi-morbidity compared 

with patients without AF (non-AF). P = 0.21 for the comparison. 



Table 3. Final multivariate Cox model for risk of death among hospitalized patients with multimorbidity 

(n = 52 939) 

Covariate RR (95% CI) P-value 

   

Sex (ref: women) 1.203 (1.159–1.248) <0.001 

Age (1-year increment) 1.048 (1.046–1.050) <0.001 

AF (ref: no AF) 1.027 (0.980–1.077) 0.267 

Stroke (ref: no stroke) 1.152 (1.081–1.229) <0.001 

CHF (ref: no CHF) 1.496 (1.422–1.574) <0.001 

   

 
AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; RR, relative risk. 

 

 

Table 4. Final Cox model for women with multimorbidity (n = 24 045) 

Covariate RR (95% CI) P-value 

   

Age (1-year increment) 1.055 (1.052–1.059) <0.001 

AF (ref: no AF) 1.091 (1.021–1.165) 0.010 

Stroke (ref: no stroke) 1.232 (1.124–1.351) <0.001 

CHF (ref: no CHF) 1.568 (1.460–1.648) <0.001 

   

 

AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; RR, relative risk. 

 

 

Table 5. Final Cox model for men with multimorbidity (n = 28 894) 

Covariate RR (95% CI) P-value 

   

Age (1-year increment) 1.044 (1.041–1.046) <0.001 

AF (ref: no AF) 0.969 (0.905–1.037) 0.359 

Stroke (ref: no stroke) 1.077 (0.985–1.179) 0.104 

CHF (ref: no CHF) 1.408 (1.308–1.515) <0.001 

   

 

AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; RR, relative risk. 



Table 6. Final Cox model for patients with multimorbidity by age group 

Age group 
≤50 years old 

(n=3718) 
  

51–60 years old 

(n=5048) 
  

61–70 years old 

(n=8866) 
  

71–80 years old 

(n=16 608) 
  

>80 years old 

(n=18 699) 
 

               

Covariate RR (95% CI) P-value  RR (95% CI) P-value  RR (95% CI) P-value  RR (95% CI) P-value  RR (95% CI) P-value 

               

Sex (ref: women) 1.109 (0.9–1.4) 0.401  1.123 (0.9–1.3) 0.190  1.310 (1.2–1.5) <0.001  1.263 (1.2–1.3) <0.001  1.123 (1.0–1.2) <0.001 

AF (ref: no AF) 0.849 (0.4–1.9) 0.697  0.491 (0.3–0.7) <0.001  0.664 (0.5–0.8) <0.001  1.054 (0.9–1.1) 0.221  1.153 (1.1–1.2) <0.001 

Stroke (ref: no stroke) 0.468 (0.2–1.5) 0.191  0.747 (0.5–1.1) 0.190  0.870 (0.7–1.1) 0.199  1.124 (1.0–1.2) 0.045  1.301 (1.2–1.4) <0.001 

CHF (ref: no CHF) 1.008 (0.5–1.9) 0.980  1.441 (1.0–2.0) 0.032  1.566 (1.3–1.8) <0.001  1.459 (1.3–1.6) <0.001  1.589 (1.5–1.7) <0.001 

               

 

AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; ref, reference group; RR, relative risk. 

 

 


