
P
e
e
r R

e
v
ie

w
 V

e
rsio

n

The impact of atrial fibrillation and long-term oral 

anticoagulant use on all-cause and cardiovascular mortality: 

A 12-year evaluation of the prospective Brazilian Study of 

Stroke Mortality and Morbidity (EMMA) 

Journal: International Journal of Stroke

Manuscript ID IJS-08-20-8408.R2

Manuscript Type: Research

International Journal of Stroke

DOI: 10.1177/1747493021995592

Author Accepted Manuscript

http://crossmark.crossref.org/dialog/?doi=10.1177%2F1747493021995592&domain=pdf&date_stamp=2021-02-02


Peer Review
 Version

Date Submitted by the 
Author:

28-Dec-2020

Complete List of Authors: Goulart, Alessandra; Universidade de Sao Paulo, Hospital Universitario; 
Universidade de Sao Paulo,  Center for Clinical and Epidemiological 
Research, Hospital Universitário
Olmos, Rodrigo; Universidade de Sao Paulo, Center for Clinical and 
Epidemiological Research, Hospital Universitario
Santos, Itamar; Universidade de Sao Paulo, Center for Clinical and 
Epidemiological Research, Hospital Universitário
Tunes, Gisela; Universidade de Sao Paulo, Institute of Mathematics and 
Statistics
Alencar, Airlane; Universidade de Sao Paulo, Institute of Mathematics 
and Statistics
Thomas, G. Neil; University of Birmingham, epartment of Public Health, 
Epidemiology and Biostatistics
Lip, Gregory; University of Liverpool, Liverpool Centre for Cardiovascular 
Science
Lotufo, Paulo; Universidade de Sao Paulo, Center for Clinical and 
Epidemiological Research, Hospital Universitario
Bensenor, Isabela; Universidade de Sao Paulo Faculdade de Medicina, 
Center for Clinical and Epidemiological Research,  Hospital Universitário

Keywords:
Treatment, Prevention, Developing countries, Risk factors, Ischaemic 
stroke, Neurology

 

Page 1 of 28

International Journal of Stroke

Author Accepted Manuscript



Peer Review
 Version

 

Figure 1. Kaplan Meyer survival curve for all-cause mortality according to atrial fibrillation during 12-year 

follow-up 
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Figure 2.  Cumulative incidence curves for stroke (A) and cardiovascular mortality (B) according to atrial 

fibrillation during 12-year follow-up 
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Abstract

Background: Atrial fibrillation is a predictor of poor prognosis after stroke. Aims:  To 

evaluate atrial fibrillation and all-cause and cardiovascular mortality in a stroke cohort 

with low socioeconomic status, taking into consideration oral anticoagulant use during 

12-year follow-up. Methods: All-cause mortality was analyzed by Kaplan-Meier survival 

curve and Cox regression models to estimate hazard ratios and 95% confidence intervals 

(95% CI). For specific mortality causes, cumulative incidence functions were computed. 

A logit link function was used to calculate odds ratios (OR) with 95% CIs. Full models 

were adjusted by age, sex, oral anticoagulant use (as a time-dependent variable) and 

cardiovascular risk factors. Results: Of 1,121 ischemic stroke participants, 17.8 % had 

atrial fibrillation. Overall, 654 deaths (58.3%) were observed. Survival rate was lower 

(median days, interquartile range-IQR) among those with atrial fibrillation (531, IQR: 46-

2,039) vs. non- atrial fibrillation (1,808, IQR: 334-3,301), p-log rank <0.0001). Over 12-

year follow-up, previous atrial fibrillation was associated with increased mortality: all-

cause (multivariable hazard ratios, 1.82; 95% CI: 1.43-2.31) and cardiovascular mortality 

(multivariable OR, 2.07; 95% CI: 1.36-3.14), but not stroke mortality. In the same 

multivariable models, oral anticoagulant use was inversely associated with all-cause 

mortality (oral anticoagulant time-dependent effect: multivariable hazard ratios, 0.47; 

95%CI: 0.30-0.50, p=0.002) and stroke mortality (oral anticoagulant time-dependent 

effect ≥ 6 months: multivariable OR, 0.09; 95% CI: 0.01-0.65, p-value=0.02), but not 

cardiovascular mortality. Conclusions: Among individuals with low socioeconomic 

status, atrial fibrillation was an independent predictor of poor survival, increasing all-

cause and cardiovascular mortality risk. Long-term oral anticoagulant use was associated 

with a markedly reduced risk of all-cause and stroke mortality.
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Background

 Despite the decrease in age-standardized cardiovascular disease (CVD) mortality rates,  

the burden of stroke is high, particularly in low-middle income countries.1 Moreover, 

atrial fibrillation (AF) related stroke is associated with worse outcomes such as functional 

disability and higher mortality rates compared to stroke patients without AF.2-6  Of note, 

AF is responsible for about 20% of ischemic strokes (IS), and this rate increases with 

age.7 Regardless of potential confounders such as age and traditional cardiovascular risk 

factors,  AF is considered an independent predictor of mortality in both sexes.8  

Despite the increase in the AF prevalence and incidence, an improvement in the survival 

and stroke risk rates has been reported in a 50-years trend analysis performed in a large 

prospective cohort from a high-income country.9 These findings may indicate that more 

awareness about the disease and effective treatment of AF might be associated with 

reduced stroke burden.9 Indeed, the benefit of both oral anticoagulant (OAC) and non-

vitamin K antagonist oral anticoagulants (NOAC) as primary prevention reducing stroke, 

systemic embolic events, and cardiovascular mortality with significantly reduced 

bleeding, has also been attested in previous clinical trials.10 On the other hand, the 

cessation of OAC represents an independent predictor of stroke, cardiovascular adverse 

outcomes, and mortality.11 

Oral anticoagulant therapy in AF related stroke has proved to prevent recurrent stroke and 

to reduce mortality, as well.12,13 Despite this fact, the benefit of long-term OAC use after 

an AF-related stroke was previously verified only one study performed with a population 

from a high-income country.12 
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In low-middle income countries, including Brazil, the more difficult access to specialized 

medical treatment, rehabilitation services, and the lack of medication adherence impacts 

on the overall burden of stroke, particularly mortality.14-16 Although there are initiatives 

to improve patient knowledge regarding AF and OAC therapy in high-income 

countries17,18 almost nothing was done in low- and middle-income countries.

Aims

Thus, we aimed to evaluate the impact of AF on long-term all-cause and cardiovascular 

mortality, considering OAC use in a time effect analysis, in a low- socioeconomic status 

population attending a secondary community hospital in the city of São Paulo-Brazil.

Materials and Methods 

Population and design study

Study subjects were participants in the Study of Stroke Mortality and Morbidity (EMMA 

study), a well-characterized, long-term stroke surveillance cohort that has been ongoing 

since 2006. The EMMA study was based on a Stepwise Approach to Stroke Surveillance 

(STEPS Stroke-World Health Organization).19,20 Further information describing the study 

has been published elsewhere.21 All patients older than 18 years-old with symptoms of 

acute stroke admitted to the Emergency Department of HU-USP (Hospital Universitário 

- University of Sao Paulo - Brazil) were invited to participate in the hospital phase of the 

EMMA study. The HU-USP is a secondary community hospital located in a low-income 

area with approximately 500,000 inhabitants, on the west side of São Paulo. 
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Written informed consent was obtained from all EMMA participants or from their 

advocate (usually a close family member). The study was approved by the Research 

Ethics Committee of the HU-USP, São Paulo, Brazil.

EMMA data collection

All data were collected by trained interviewers at hospital admission, at 1-month, 6-

months, according to the World Health Organization (WHO) STEPS Manual.19 As an 

extension of WHO STEPS stroke, we evaluated EMMA participants yearly or until death 

up to 12 years of follow-up from the baseline of the EMMA study. All losses prior to 12 

years were censored at the last date on which they were contacted or when information 

about their vital status (alive) was confirmed by telephone contact or electronic hospital 

registers. Mortality data were confirmed by official death certificates in collaboration 

with the city of São Paulo’s health statistics system (PRO-AIM, Program for 

Improvement of Mortality Information in the Municipality of São Paulo), State Health 

Offices (SEADE Foundation, São Paulo State Healthcare Data Analysis System) and the 

Brazilian Ministry of Health. All information gathered during the follow-up of the 

EMMA study is updated yearly.

Stroke definition

In the EMMA cohort, stroke was defined according to WHO criteria as “a focal (or at 

times global) neurological impairment of sudden onset, lasting more than 24 hours (or 

leading to death), and of presumed vascular origin.19 Furthermore, stroke diagnosis was 

classified according to International Classification of Diseases, 10th Edition (ICD-10: I60-

I63.9). Here, we analyzed only individuals with IS (I63.X).
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Socio-demographic and Clinical data

Socio-demographic information (age, education, marital status and  race as self-reported 

skin color: white, mixed, black and yellow), stroke characteristics (stroke subtype and 

recurrence), pre-existing cerebrovascular risk factors (CVRF) such as smoking, alcohol 

consumption and multi-morbidities such as hypertension, diabetes mellitus, dyslipidemia, 

heart failure, and coronary heart disease, chronic obstructive pulmonary disease , 

dementia and chronic kidney disease were evaluated at hospital admission. All 

information about clinical comorbidities (prior to index event) were self-reported and 

then validated by two senior medical researchers, based on medical registries during 

follow-up. The diagnosis of AF at baseline was based on at least one ECG record during 

the hospital admission or, alternatively, before the index event, if this information was 

present. If available, holter was also considered, but it was not an obligatory criterion for 

AF diagnosis in the EMMA cohort. Data on medication use such as anti-hypertensive, 

lipid-lowering, anti-diabetic, antiplatelet and OAC medications were collected at hospital 

admission (study baseline), after hospital discharge and during follow-up (at 6 months 

and yearly).  Degree of functional disability status was evaluated by modified Rankin 

Scale (mRS) at 1 month and 6 months after the stroke. Impairment of functionality was 

categorized from 0 to 2 (mild or independent), from 3 to 5 points (moderate-severe or 

dependent) and 6 points corresponded to death after stroke.

Statistical analysis

Categorical variables were analyzed by the Chi-square test and presented as absolute and 

relative frequencies. As continuous variables had non-parametric distribution, they were 

analyzed by Kruskal-Wallis test and presented as median values with respective 
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interquartile range (IQR). Sociodemographic and clinical variables were analyzed 

according to AF status at study baseline. The long-term mortality risk was also evaluated 

according to AF presence (reference group: No AF). 

For all-cause mortality, Kaplan-Meier survival curves were computed and Cox 

models were fitted to calculate hazard ratios (HR) with respective 95% confidence 

intervals (CI).22,23 We added OAC use as a time-dependent covariate in the Cox models. 

For specific causes of mortality such as stroke (ischemic and hemorrhagic) and 

CVD, cumulative incidence functions were computed by the Fine and Gray model in 

which the competing risk of death is considered.24 For multiple regression analyses, the 

pseudo-values approach was used, and, a grid of time points was chosen. 25-27 Since OAC 

use status may have changed at 180 days, we chose time points after 180 days 

(specifically, 360, 540, 720, 1080, 1440, 2160, 2880 and 3600 days).  We then added 

OAC use as a time-dependent covariate in pseudo-values models as follows: (1) in the 

first six months after the index event; and (2) six months after the index event and beyond. 

A logit link function was used to compute ORs with respective 95% CI.  

All survival and cumulative incidence curves are presented using the observed 

values in the cohort, without adjustments. Regression models for all-cause, stroke and 

CVD mortality are presented as crude (Model 1), age and sex-adjusted (Model 2), further 

adjusted by oral anticoagulant therapy as time-dependent variable (Model 3) and as a full 

model further adjusted by hypertension, heart failure and CHD (Model 4). 

Additionally, a stratified sensitivity analysis restricted to AF cases was performed 

to test the effect of OAC use in the first six months post stroke and six months after that. 

For all analyses, p-values less than 0.05 were also considered as significant. Statistical 

analyses were performed with the statistical software SPSS version 26.0 and R.
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Results

Baseline

Between April 2006 and September 2014, a total of 1,863 participant admitted in the 

Emergency Department of the Hospital Universitário from the University of São Paulo 

with suspected acute stroke were included in the EMMA study. Of them, we first 

identified 1,183 ischemic strokes (I63.X), 195 hemorrhagic strokes (I61.X),  36 

unspecific strokes (I64), 161 stroke sequalae’s (I69.X), 128 transitory ischemic attack 

(AIT, G45.X),  18 subarachnoid hemorrhage (I60), 46 (I67.X) with other cerebrovascular 

diseases, 94 with other non-neurological diagnoses such as hypoglycemic crisis and two 

had missing information on clinical data or imaging to confirm or exclude a stroke 

diagnosis. For the present study, we considered just the IS cases. Of 1,183 IS, we excluded 

62 participants with missing information on AF diagnosis by ECG (5.2%) resting a 

sample of 1,121 participants (94.8% IS) over 18 years-old who had their confirmed stroke 

status and valid 12-lead ECG at baseline.

The main characteristics of the cohort are shown in Table 1. Among 1,121 individuals 

with IS (median age 70 years, IQR :59-79 y-old), 17.8% had AF at baseline and of these, 

only 10.5% underwent OAC therapy before the index event (Supplemental table 1).  

Compared with no AF participants, those with AF were seven years older (median age: 

76, IQR :66-84 y-old versus 69 years, IQR :58-78 y-old; p<0.0001), most were female 

(57%) and had more associated comorbidities such as hypertension, CHD or heart failure. 

The proportion of IS patients with AF with more than two comorbidities was higher than 

non-AF IS patients (90.5% vs. 81.7%, p=0.002).  Despite small clinical significance and 
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an equal median length of hospital stay (3 days), IS patients with AF required longer 

hospital stay than those with no AF (IQR: 2-9 vs.  2-7 days, p=0.03). 

Moreover, the median value of CHA2DS2-VASC for those with AF diagnosis at baseline 

was 4 (interquartile range-IQR: 3-5).   

Follow-up  

At six months, although the absolute number of individuals with AF on OAC was low, 

we observed a slightly increase in the use OACs from 10.5% (pre-stroke) to 16.5% (6 

months post-stroke). Regarding antiplatelet therapy use, we noticed a not a statistically 

significant difference between AF and non-AF groups at baseline (30% vs 24.7%, 

p=0.12). Post-hospital discharge, however, we observed a lower frequency of antiplatelets 

use among AF compared to non-AF patients (32.2% vs. 46.5%, p<0.0001) (Supplemental 

table 1). During follow-up, there was an increase in prevalence of OAC therapy after six 

months post-stroke (21.2%). (Table 2). 

Of note, all participants under anticoagulation therapy were using Vitamin K antagonists 

(VKAs) except one which was using DOAC during the study follow-up. 

No statistically significant differences were noticed between AF and no AF 

participants regarding recurrence of stroke, rehabilitation, number of hospitalizations or 

newly diagnosed comorbidities after hospital discharge (Table 2). 

Overall, participants had a low reduction in their functional disability (mRS 3-5 

points) from one to six months after the index event (33.2% and 26.4%, respectively) with 

similar proportions of recovering among AF (from 29% to 8.3%) and non-AF patients 

(from 34.1% to 13.8%). Also, the frequency of rehabilitation access during follow-up was 

also low (40.7%) regardless AF diagnosis at baseline. (Table 2). However, there were 
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more deaths among AF patients than non-AF patients at 1-month (31.0% vs. 17.0%, 

p=0.001) and 6-months (62.4% vs. 49.1%, p=0.01), respectively. 

Among 200 AF related stroke cases, we noticed that only age influenced the use 

of OAC in the first six months. AF patients who were not under OAC was three years 

older than those who were on OAC therapy (median age: 70 y-old vs. 67 y-old, p=0.001, 

respectively). Other sociodemographic factors such as gender, race, educational level and 

marital status were not associated with the OAC use among stroke patients with AF. 

Finally, the CHA2DS2-VASC median score was higher among AF participants under 

OAC therapy (5, IQR: 3-5) than those with AF not anticoagulated (3, IQR: 2-4) during 

the follow-up. 

Survival and mortality rates 

In the EMMA study, more than half of the participants died (654 deaths/1,121, 58.3%) 

up to a 12-year follow-up. Particularly, the survival rate among patients with AF was 

lower than that verified in those without AF (median survival: 531 days (IQR: 46 to 

2,039) vs. 1,808 days (IQR: 334 to 3,301), respectively, p-log rank<0.0001 (Figure 1).  

Moreover, higher mortality rates due to stroke and CVD were verified in AF patients 

compared to non-AF patients in these crude (non-adjusted) estimates (Figure 2). 

In the multivariable regression models, previous AF (at baseline) was associated with 

almost two-fold risk of dying due to all-cause and CVD, as well.  AF was a risk factor for 

death due to stroke in the crude model, but lost statistical significance after multivariable 

adjustments (Tables 3 and 4).  

Regarding the OAC time-dependent effect considering the same multivariable models 

adjusted for age, sex, anticoagulant therapy time-dependent variable, hypertension, heart 
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failure, and CHD; we observed an inverse association between OAC use and all-cause 

mortality (multivariable HR, 0.47; 95%CI 0.30-0.50, p=0.002). 

For specific causes of death, we also verified that OAC for 6 months or longer was 

associated with much lower stroke mortality odds (multivariate OR, 0.09; 95%CI 0.01-

0.65, p-value=0.02). For cardiovascular mortality, no outcomes were significantly 

associated with OAC use. 

Restricting our analyses to the 200 participants with AF, we also kept observing an 

inverse association between OAC use for 6 months or longer and both all-cause 

(multivariable HR, 0.38; 95%CI 0.19-0.75, p=0.005) and stroke (multivariable OR, 0.04; 

95% CI, 0.004-0.55, p=0.01) in the models adjusted for age, sex, hypertension, heart 

failure and CHD as well.

Discussion

 In this report from the EMMA cohort, we observed poor survival rates related to high 

cardiovascular mortality, over 12-years of follow-up among IS participants with AF. 

Despite anticoagulant use was associated with a time-dependent reduction in mortality 

outcomes, particularly stroke mortality rates in AF participants, most AF related stroke 

with high CHA2DS2-VASC score at baseline was not under OAC therapy during the 

follow-up. 

We emphasize that the study population in the EMMA cohort comes from a low-income 

area in the city of São Paulo, Brazil, in which the burden of stroke is still high and health 

resources are limited and not sufficient to treat and monitor a population at high risk for 

cerebrovascular disease. In this context, our cohort is the first to show the prognostic 

value of AF and the effect of stroke secondary prevention with OAC on long-term 

survival in Latin America.
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AF related stroke outcomes and anticoagulation 

Despite difference on methodology or sociodemographic characteristics, we found the 

same pattern of higher risk for cerebrovascular events in patients with AF compared to 

those without AF in the EMMA study as in cohorts from high income countries.2-5 

Variations in the frequency of AF (13.6 to 29.45%) was mainly driven by different age-

strata across studies.2-5  Similar to EMMA study, higher mortality rates were also verified 

among AF related stroke compared to stroke patients without AF in other stroke cohorts. 

2-5 Besides increased long-term mortality risk of AF, impacted on post-stroke disability 

compared to non-AF participants, as previously reported by other authors.5 

Overall, the rates of anticoagulation from the baseline and during the follow-up in the 

EMMA cohort were lower than those previously verified in most cohorts performed in 

high-income countries.2-4 Despite the importance of approaching anticoagulation  after a 

stroke event associated to AF, few studies, particularly in high-income countries, have 

evaluated mortality risk considering OAC therapy in a longer follow-up12 , as we did.  A 

Swedish prospective cohort, the Lund Stroke Register, reported that after 10 years of 

follow-up, AF was independently associated with higher risk of all-cause mortality, 

especially for those with permanent AF without OAC (HR 2.28; 95%CI: 1.38–3.77, p = 

0.001). However, neither specific causes of death nor time-dependent effect of OAC use 

were evaluated in this cohort. 12

We found a time-dependent inverse association between long-term OAC use and 

mortality, particularly related to stroke mortality. In addition to a known protective effect 

of OAC in the occurrence of new thromboembolic events in stroke patients with AF, non-

use of OAC is also a marker of high mortality risk during follow-up. In fact, we found a 

high percentage of AF-related stroke who had a CHA2DS2-VASC ≥ 2 at baseline (94%), 
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but most of them was not under OAC neither before the index event (89.5%) nor during 

the follow -up (83.5% within the first six months and 78.8% longer than six months after 

stroke). As previously described in the literature, the underuse of OAC in individuals who 

would primarily benefit from this medication may occur for many reasons. 11, 28-30  

Besides formal contraindications for  the OAC therapy,  it has been reported advanced 

age with higher risk of bleeding, more severe comorbidities with low predicted overall 

survival, low patient´s compliance, insufficient structure in the public health facilities to 

perform regular international normalized ratio monitoring, doctor´s concern about the low 

patient´s comprehension of AF and the risk of complications as bleeding as important  

barriers to the use of OAC , including for the secondary prevention of stroke.11, 28-30 

In the public health context, it is important to know the inter-regional differences to better 

understand the occurrence of chronic and disabling conditions. The EMMA dataset 

provides information regarding the prognostic value of AF, considering OAC therapy, in 

a low-income population affected by stroke. In this subset of participants from EMMA 

study, we found just one participant under NOAC. Although NOACs are available in 

Brazil for more than a decade, as previously reported by other authors31, its use is low or 

almost inexistent among people with low-socioeconomic status because, unlike warfarin, 

there is no free availability of NOACs in Brazilian primary care units. A recent primary 

care-based cross-sectional study (2009-2016) reaffirmed our data. It was reported a low 

use (14.8%) of OACs even among those at high-risk of stroke and, no NOACs use was 

observed for stroke prevention among low-income population evaluated in this study.31 

Although we don’t have specific information about medical visits and medication 

adherence after a stroke event, we could hypothesize that low socioeconomic patients 

affected by stroke have insufficient access to secondary stroke prevention. This is further 

supported by our finding of a low proportion of patients under rehabilitation after stroke.   
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Strengths 

Particularly in Brazil, which has one of the highest rates of cerebrovascular disease in 

Latin America20,32, these findings from the EMMA study corroborate for the 

understanding of the burden of AF, including the underuse of OAC therapy. In this report, 

we provide unique data on long-term mortality, which until now was lacking in low-

middle income countries. Our study population was a well-characterized stroke cohort 

marked by high rates of cerebrovascular risk factors and lower survival rates, particularly 

in those participants with AF who were not on OAC therapy six months after an acute 

event. 

The present study has a robust validation process of the stroke cases, including the 

collection of data on all cerebrovascular risk factors such as AF status and medication 

(prior to and during follow-up after an index event), entirely supervised by the medical 

research team. Regarding statistical methodology, we applied competitive risk analyses 

to evaluate specific causes of mortality that were not previously demonstrated by other 

studies in this field.  

Limitations

Our study has some limitations.  In spite of the fact that we did not find any AF after the 

index event, we cannot rule the possibility of paroxysmal AF during the follow-up of the 

study. The EMMA cohort is based on data from a secondary community hospital, in 

which it is not offered specialized treatment (thrombolysis/thrombectomy). Regularly, all 

IS cases who have an indication of any acute therapies are transferred to a tertiary 

hospital. In this subsample from the EMMA study, however, we did not have any case 

who received thrombolysis during acute phase, mainly due to exceeded time for acute 

stroke therapies considering the interval between stroke onset symptoms and hospital 
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admission. We don’t have full information about NIH stroke scale or another measure of 

disability at hospital admission for all participants included in the present study. Since 

this is an observational study, we cannot rule out the possibility of immortal time bias in 

our analyses.33,34 However, our choices to consider OAC use as a time-dependent variable 

may have minimized the occurrence of this bias. 33,34 Finally, we did not distinguish 

between the clinical types of AF (valvular vs nonvalvular) or duration (paroxysmal, 

persistent and permanent AF) in our study, which might have implications for mortality 

risk after a stroke event, as previously described by other authors.12

Conclusions                                                                       

 In the EMMA cohort, AF is an independent predictor of poor survival, increasing all-

cause and particularly CVD mortality risk.  Long-term OAC use was associated with a 

reduced risk of stroke mortality among AF related stroke in a population with low 

socioeconomic status.
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IQR: Interquartile range P-value derived from the Mann-Whitney test for continuous variables and Chi-square 

test for categorical variables 

AF, atrial fibrillation

COPD, chronic obstructive pulmonary disease

Table 1. Baseline Characteristics of EMMA participants according to atrial fibrillation at baseline

AF

n= 200 

No AF

n= 921 

Total

N=1,121 P-value

Sociodemographic Characteristics

 Median age, years (IQR) 76 (66-84) 69 (58-78) 70 (59-79) <0.0001

 Male sex, % 86 (43.0) 514 (55.8) 600 (53.5) 0.001

 Race (skin color), % 0.02

White 145 (72.5) 566 (61.7) 711 (63.7)

Mixed 47 (23.5) 268 (29.2) 315 (28.2)

      Black 6 (3.0) 68 (7.4) 74 (6.6)

     Yellow 2 (1.0) 16 (1.7) 18 (1.6)

 Educational level, % 0.08

Illiterate 48 (24.1) 167 (18.1) 215 (19.2)

1-7 years 96 (48.0) 437 (47.4) 533 (47.5)

 ≥ 8 years 56 (28.0) 317 (34.4) 373 (33.3)

Previous clinical comorbidities, %

     Two or more chronic comorbidities 181 (90.5) 752 (81.7) 933 (83.2) 0.002

     Hypertension, 193 (96.5) 846 (91.9) 1,039 (92.7) 0.02

     Dyslipidemia 96 (48.0) 500 (54.3) 596 (53.2) 0.11

     Diabetes 114 (57.0) 518 (56.2) 632 (56.4) 0.85

     Coronary heart disease 57 (28.5) 198 (21.5) 255 (22.8) 0.03

     Heart failure 83 (41.5) 224 (24.3) 307(27.4) < 0.0001

     COPD 11 (5.5) 39 (4.2) 50 (4.5) 0.43

     Chronic kidney disease 57 (28.5) 220 (23.9) 277 (24.7) 0.17

     Dementia 12 (6.0) 29 (3.1) 41 (3.7) 0.052

Abusive alcohol consumption, % 27 (13.5) 173 (18.8) 200 (17.8) 0.08

Smoking, % 0.36

        never 122 (61.0) 514 (55.8) 636 (56.7)

        current 59 (29.5) 296 (32.1) 355 (31.7)

        past 19 (9.5) 111 (12.1) 130 (11.6)

First-ever stroke, % 140 (70.0) 615 (66.8) 755 (67.4) 0.38

Elapsed time since onset stroke symptoms, %

< 24 hours 172 (86.0) 724 (78.6) 896 (79.9) 0.02

≥ 24 hours 28 (14.0) 197 (21.4) 225 (20.1)

Length of Hospital stay, days (IQR) 3 (2-9) 3 (2-7) 3 (2-7) 0.03
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P-value derived from the Mann-Whitney test for continuous variables and Chi-square test for categorical 

variables 

     AF, atrial fibrillation

     Rehabilitation at some point of follow-up: speech or physical therapy 

Table 2.  Clinical conditions after hospital discharge due to stroke (index event) in EMMA cohort according to the 

presence of atrial fibrillation at baseline

AF

n= 200

No AF

n= 921 

Total

N=1,121

P-value

Recurrence of stroke, % 19 (10.7) 121 (13.8) 140 (13.3) 0.27

Modified Rankin scale, % 

   At 1 month

Functional independence (0-2 points) 58 (40.0) 314 (48.9) 372 (47.3) 0.001

Functional dependence (3-5 points) 42 (29.0) 219 (34.1) 261 (33.2)

Deaths (6 points) 45 (31.0) 109 (17.0) 154 (19.6)

   At 6 months 0.01

Functional independence (0-2 points) 46 (29.3) 264 (37.1) 310 (35.7)

Functional dependence (3-5 points) 13 (8.3) 98 (13.8) 111 (26.4)

Deaths (6 points) 98 (62.4) 349 (49.1) 447 (51.5)

Access to Rehabilitation, % 74 (44.0) 342 (40.1) 416 (40.7) 0.34

Number of hospitalizations 

   None 159 (89.8) 788 (89.9) 947 (89.8)

   One 16 (9.0) 71 (8.1) 87 (8.3)

   Two 1 (0.6) 15 (1.7) 16 (1.5)

   ≥ Three 1 (0.6) 3 (0.3) 4 (0.4)

0.65

Number of newly diagnosed comorbidities 

after stroke, %

    None 163 (92.1) 789 (90.0) 952 (90.3)

    One 10 (5.6) 68 (7.8) 78 (7.4)

   ≥ Two 4 (2.3) 20 (2.3) 24 (2.3)

0.62

Oral anticoagulant therapy after stroke

   First six months, %

    Yes 33 (16.5) 57 (6.2) 90 (8.0)

    No 167 (83.5) 863 (93.8) 1,030 (92.0)

< 0.0001

  Six months or longer, %

   Yes 14 (21.2) 22 (5.7) 36 (7.9)

   No 52 (78.8) 366 (94.3) 418 (92.1)

< 0.0001
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           95%CI: confidence interval

           Model 1: Crude

           Model 2: Age and sex adjusted

           Model 3: Further adjusted by oral anticoagulant therapy time-dependent variable

           Model 4: Further adjusted by hypertension, heart failure and CHD

AF: atrial fibrillation

Table 3.  Cox regression analysis for all-cause mortality according the presence of atrial fibrillation 

at baseline in the EMMA cohort

No AF AF p-values

Hazard ratio (95%CI) Hazard ratio (95%CI)

Model 1 Reference (1.00) 1.72 (1.43-2.10) <0.0001

Model 2 Reference (1.00) 1.46 (1.21-1.75) <0.0001

Model 3 Reference (1.00) 1.89 (1.49-2.39) <0.0001

Model 4 Reference (1.00) 1.82 (1.43-2.31) <0.0001

Table 4.  Competitive risk regression analyses for stroke and cardiovascular mortality causes 

according the presence of atrial fibrillation at baseline in the EMMA cohort

No AF AF p-values

Stroke Odds ratio (95%CI) Odds ratio (95%CI)

Model 1 Reference (1.00) 1.61 (1.22-2.29) 0.01

Model 2 Reference (1.00) 1.17 (0.79-1.74) 0.43

Model 3 Reference (1.00) 1.30 (0.86-1.95) 0.21

Model 4 Reference (1.00) 1.31 (0.86-2.00) 0.20

Cardiovascular 

Model 1 Reference (1.00) 2.54 (1.75-3.72) <0.0001

Model 2 Reference (1.00) 2.39 (1.62-3.53) <0.0001

Model 3 Reference (1.00) 2.40 (1.61-3.59) <0.0001

Page 27 of 28

International Journal of Stroke

Author Accepted Manuscript



Peer Review
 Version

25

95%CI: confidence interval

Model 1: Crude

      Model 2: Age and sex adjusted

      Model 3: Further adjusted by oral anticoagulant therapy time-dependent variable

Model 4: Further adjusted by hypertension, heart failure and CHD

     AF: atrial fibrillation

Model 4 Reference (1.00) 2.07 (1.36-3.14) 0.001

Page 28 of 28

International Journal of Stroke

Author Accepted Manuscript



Peer Review
 Version

26

Page 29 of 28

International Journal of Stroke

Author Accepted Manuscript


