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ARTICLE INFO  ABSTRACT 
 
 

Objective: To analyze the epidemiological profile of patients with hemorrhagic stroke (HS) and its 
associations with clinical outcomes among patients admitted to a university hospital in Paraná, Brazil. 
Methods: A cross-sectional study conducted at a university hospital in Paraná between 2018 and 2022, 
involving 118 patients diagnosed with HS. Sociodemographic, clinical, and comorbidity data were 
analyzed. Statistical tests such as Chi-Square, ANOVA, and Student's t-test were employed. Results: 
The mean age was 67 years (±1.19), with an equal distribution between sexes (50%). Systemic arterial 
hypertension (74%) and diabetes mellitus (25%) were the most prevalent comorbidities. The in-hospital 
mortality rate was 40%, with a higher proportion among patients with renal diseases (60%) and those 
with a high Charlson comorbidity index score (100%). The mean time from symptom onset to hospital 
admission was 12 hours (±11.8). The mean length of stay was 10 days for survivors and 8 days for 
patients who succumbed (p=0.03). Conclusion: HS affected men and women equally and was 
associated with a high prevalence of comorbidities such as hypertension and diabetes. Despite the 
significant mortality rate, no statistically significant associations were observed between comorbidities 
and clinical outcomes. Prevention and rehabilitation strategies focusing on comorbidity management 
are essential to improve clinical outcomes. 
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INTRODUCTION 
 
Hemorrhagic stroke (HS) is one of the leading causes of morbidity 
and mortality worldwide, characterized by intracranial hemorrhages 
that often result in severe neurological deficits and high lethality 
rates(1). This type of stroke accounts for approximately 10-20% of all 
stroke cases, with its prevalence and risk factors varying significantly 
across populations, reflecting genetic, environmental, and cultural 
influences (2). Recent studies have highlighted the importance of 
understanding the epidemiological profile of affected patients, as 
factors such as age, gender, hypertension, and lifestyle habits play a 
central role in both the occurrence and clinical outcomes of the 
condition (3). Analyzing the epidemiological profile of these patients 
is crucial for developing prevention and management strategies, as 
the factors associated with hemorrhagic stroke differ substantially 
from those linked to ischemic stroke (IS). Furthermore, the 
heterogeneity in clinical outcomes, ranging from partial functional 
recovery to severe disabilities, underscores the need for detailed 
studies on the epidemiological characteristics across different regions 
(4). In Brazil, where the burden of cardiovascular diseases is 
substantial, regional studies on hemorrhagic stroke remain scarce.  
 
 

 
 
However, evidence suggests that local population profiles, combined 
with socioeconomic disparities, may significantly influence the 
incidence and treatment outcomes (5). Given the relevance of this 
topic, the present study aims to address this gap by analyzing the 
epidemiological profile of patients with hemorrhagic stroke and its 
association with clinical outcomes among patients admitted to a 
university hospital in Paraná, Brazil. 

 

METHODS 
 
This is an epidemiological, observational, cross-sectional study 
guided by the STROBE framework(6). The research was conducted at 
a university hospital in Paraná, Brazil, evaluating patients 
hospitalized between October 10, 2018, and February 9, 2022, with a 
diagnosis of hemorrhagic stroke (HS). This institution is a teaching 
hospital, recognized for its expertise in medical, surgical, and 
multidisciplinary residency programs. Strategically located in the 
eastern macro-region of Paraná State, the hospital serves the 
healthcare needs of the 3rd, 4th, and 21st Health Regions of Paraná, 
encompassing 28 municipalities (7). The initial sample consisted of 
833 patients admitted with ischemic and hemorrhagic strokes. 
However, the inclusion criteria for this study were limited to patients 
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aged 18 years or older diagnosed with hemorrhagic stroke. Patients 
with incomplete data or ischemic stroke were excluded. The final 
sample comprised 118 patients. Data collection was conducted in the 
first semester of 2023 using the GSUS® and Tasy® platforms, based 
on secondary data gathered by researchers, nursing students, and 
nursing residents from a university in Paraná, Brazil. The dependent 
variable was HS, while independent variables included age, gender, 
race, comorbidities, Charlson comorbidity index, alcohol 
consumption, smoking status, daily medication use, length of hospital 
stay, and clinical outcome. Quantitative data were entered into 
Microsoft Excel® and analyzed using EpiInfoTM software version 
7.2.4.0. Categorical variables were expressed as relative and absolute 
frequencies, while continuous variables were presented as means and 
standard deviations for normally distributed data, or medians 
otherwise. Statistical tests including Chi-Square, Fisher's exact test, 
Student's t-test, Bonferroni correction, and ANOVA were applied, 
with a significance level of p<0.05 to assess associations between 
dependent and independent variables.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The study adhered to ethical principles outlined in the Declaration of 

Helsinki, the CIOMS International Ethical Guidelines for Health-
Related Research Involving Humans, and Brazilian ethical standards. 
Ethical approval was obtained under protocol CAAE: 
61430822.0.0000.0105. 
 

RESULTS 
 
Among the 118 patients studied, 59 were female (50%) and 59 were 
male (50%). The mean age of the patients was 67 years (±1.19), and 
the majority (112 patients, 95%) self-identified as White, while only 6 
(5%) self-identified as Black. Of the total patients, 108 (92%) 
presented with comorbidities, the most common being systemic 
arterial hypertension in 88 patients (74%), diabetes mellitus in 30 
patients (25%), smoking in 26 patients (22%), and regular alcohol 
consumption in 12 patients (10%). Additionally, 31 patients (26%) 
had other associated comorbidities. Out of the 118 patients evaluated, 
76 (65%) were on daily medications, with an average of at least two  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Prevalence, prevalence ratio (PR), and confidence interval (95% CI) of patients with hemorrhagic stroke according to 
sociodemographic and clinical variables, Paraná, 2018-2022 

 
 Clinical outcome    
 Hospital discharge Death Total RP IC95% p-valor 

 nº % nº % nº    
Gender         
Female 30 50,8 29 49.1 59 1,53 (0,97 - 2,40) 0,061 
Male 40  67.8 19  32.2 59    
Race         
White 66 58,9 46 41,1 112 1,23 (0,38 - 3,90) 0,529 
Black 4 66,6 2 33,3 6    
Comorbidities         
Yes 63 58,3 45 41,6 108 1,38 (0,52 -3,67) 0,472 
No 7 70 3 30 10    
CardiacComorbidity         
Yes 10 50 10 50 20 0,77 (0,47 - 1,28) 0,352 
No 60 61,2 38 38,7 98    
PulmonaryComorbidity         
Yes 6 42,8 8 57,1 14 0,67 (0,40 - 1,12) 0,182 
No 64 61,5 40 38,4 104    
Renal Comorbidity         
Yes 2 40 3 60 5 0,66 (0,31 - 1,40) 0,326 
No 68 60,1 45 39,8 113    
Hypertension         
Yes 55 62,5 33 37,5 88 1,33 (0,85 - 2,08) 0,228 
No 15 50 15 50 30    
Diabetes         
Yes 14 46,6 16 53,3 30 0,68 (0,44 - 1,05) 0,102 
No 56 63,6 32 36,3 88    
Obesity         
Yes 2 25 6 75 8 1,67 (0,49 -5,66) 0,293 
No 64 58,2 46 41,8 110    
Smoker         
Yes 17 65,3 9 34,6 26 1,22 (0,68 - 2,18) 0,476 
No 53 57,6 39 42,3 92    
FormerSmoker         
Yes 7 77,7 2 22,2 9 1,89 (0,54 - 6,57) 0,209 
No 63 57,8 46 42,2 109    
Alcohol User          
Yes 10 83,3 2 16,6 12 2,60 (0,72 - 9,39) 0,065 
No 60 56,6 46 43,4 106    
Former Alcohol User         
Yes 5 71,4 2 28,5 7 1,45 (0,44 - 4,77) 0,401 
No 65 58,5 46 41,4 111    
Other Comorbidities         
Yes 19 61,2  12 38,7 31 1,06 (0,64 - 1,77) 0,795 
No 51 58,6 36 41,3 87    
Daily Medications         
Yes 46 60,5 30 39,4 76 1,08 (0,69 - 1,69) 0,720 
No 24 57,1 18 42,8 42    
CharlsonComorbidity 
Index 

        

High 0 0 3 100 3 1,30 (0,62 - 2,71) 0,513 
Moderate 4 50 4 50 8   
Low 66 61,6 41 38,3 107  

                             Source: Authors, 2024. 
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medications used (±2.2). Furthermore, the time from symptom onset 
to hospital admission had a mean duration of 12 hours (±11.8). These 
findings are summarized in Table 1 below. Regarding the length of 
hospital stay, the average duration was 9 days (±9.40). In terms of 
outcomes, 70 patients (59.3%) were discharged, while 48 (40%) died. 
Among the deceased patients, 49.15% (29) were female, with a mean 
age of 68 years, and 41.07% (46) identified as White. However, the 
analysis of variables related to mortality outcomes showed no 
significant associations, with a p-value of 0.529. Among patients with 
comorbidities, 41.67% (45) succumbed to the condition. Renal 
disease was the most prevalent comorbidity, present in 60% of fatal 
cases, followed by pulmonary diseases (57.14%), diabetes mellitus 
(53%), systemic arterial hypertension (37.50%), smoking (34.62%), 
and other comorbidities (38.71%). Nevertheless, none of these 
variables were statistically significantly associated with mortality 
outcomes (p = 0.472). Regarding medication use, patients who died 
had a mean use of at least two medications (±2.22). Among all 
patients, 39.47% (30) reported regular medication use. However, no 
statistically significant associations were observed between daily 
medication use and mortality outcomes (p = 0.720). The Charlson 
Comorbidity Index (CCI) was calculated as a tool to quantify the 
burden of comorbidities, categorizing patients into three levels: low, 
moderate, and high comorbidity burden, which aids in predicting 10-
year mortality. Among the 118 patients analyzed, 107 (90%) were 
classified as having a low burden, 8 (6.78%) as moderate, and 3 
(2.54%) as high. Among the deceased, 100% (3) had a high score, 
50% (4) a moderate score, and 38.23% (48) a low score. However, no 
statistically significant associations were found. When comparing the 
time from symptom onset to hospital admission, patients who died 
had a mean of 12 hours (±11.8) before hospitalization. Regarding the 
length of hospital stay and outcomes, patients who died had an 
average stay of 8 days, while those discharged had an average stay of 
10 days (±9.40), showing a statistically significant difference (p = 
0.03). With respect to sequelae, dysarthria was the most common, 
affecting 10 patients (8.47%). Among the 57 patients who were 
discharged, all experienced some form of sequela related to HS. 

 

DISCUSSION 
 

As observed in the present study, both genders had an equal 
prevalence (50%) of hemorrhagic stroke (HS). However, among 
patients who died due to HS, females (49.15%) predominated 
compared to males (32.20%), without statistical significance. 
According to a study(8), in a cohort study conducted in Spain with 
57,227 patients, men had a higher incidence of HS (57.3%) than 
women (43%) with statistical significance (p<0.001). However, in the 
same study, stroke-related deaths were more frequent in women 
(29.0%) than in men (23.7%), with statistically significant findings. 
Although research exists on gender differences in stroke patients, few 
analyses address this relationship specifically for hemorrhagic stroke. 
There is a disparity in the literature on whether gender is associated 
with HS outcomes(9). In the present study, patients discharged had a 
mean age of 67 years, while those who died had a mean age of 68 
years, with no statistically significant differences between these 
variables. However, age is a recognized risk factor associated with 
HS mortality, including physiological factors, underlying medical 
conditions, complications, advanced age, and lifestyle (10). One 
study(11), who examined predictors of 30-day mortality in 460 HS 
patients in Thailand, individuals aged 65 to 70 years had an 8.5 times 
higher predicted 30-day mortality risk, those over 70 years had a 7.2 
times risk, while those under 65 years had only a 3.0 times risk, with 
statistical significance (p<0.05). The increased likelihood of stroke in 
elderly patients is attributed to factors such as chronic inflammation, 
blood-brain barrier alterations, anticoagulant use, and a higher burden 
of pre-existing conditions such as hypertension, diabetes, and 
hyperlipidemia, which contribute to HS occurrence(12).  
Hypertension was the most prevalent comorbidity in the sample 
(74.5%); however, it was not associated with patient outcomes 
(p=0.228). According to the American Heart Association (AHA)(13), 
hypertension is an independent predictor of HS, as 75% of stroke 
patients have hypertension. Uncontrolled elevated blood pressure can 

cause lipohyalinosis, arteriosclerosis, hyperdistension, and weakening 
of arterial walls, potentially leading to HS(13). A Mexican study 
involving 172 patients with ischemic and hemorrhagic strokes 
identified hypertension as the main risk factor in both groups, present 
in 73% of HS patients. Among these, 54% had both hypertension and 
diabetes. This study emphasized the need for effective prevention, 
diagnosis, and treatment strategies for hypertension, as lower-income 
countries face higher morbidity and mortality rates linked to this 
condition compared to high-income countries(14).  
 
In this study, approximately 91.5% (108) of the sample had at least 
one comorbidity, with 41.6% (45) of these patients dying. Stroke is a 
multifactorial condition strongly associated with comorbidities like 
atherosclerosis, hypertension, and diabetes mellitus (DM), all of 
which play significant roles in HS occurrence (15). The data revealed 
that 25.4% of patients had DM, 22.3% were daily smokers, 16.9% 
had cardiac diseases, and 11.8% had pulmonary conditions. Among 
those who died, the most common comorbidities were obesity (75%), 
renal disease (60%), pulmonary disease (57.1%), DM (53.3%), and 
cardiac disease (50%). According to Feigin et al. (2022), risk factors 
like smoking, diabetes, hypertension, cardiovascular diseases, 
dyslipidemia, and obesity contribute to increased HS prevalence in 
lower-income countries compared to middle- and high-income 
countries. One study (16) reported that approximately 60% of stroke 
deaths could be attributed to comorbidities such as hypertension, DM, 
and dyslipidemia. These conditions not only increase stroke risk but 
are also linked to worse prognoses and higher post-event mortality 
rates. These findings underscore the importance of controlling and 
treating comorbidities and highlight the need for effective 
interventions to reduce cerebrovascular disease burdens and improve 
clinical outcomes. While these conditions are treatable through 
lifestyle changes and medications, their high prevalence among stroke 
patients underscores the need for better management to reduce stroke 
risk and improve outcomes. Prevention and effective control of these 
comorbidities are crucial to reducing HS incidence and mortality(16). 
In this context, nurses play a vital role in developing health promotion 
and prevention strategies, including health education, lifestyle 
modifications, and comorbidity management (17,18). Regarding the 
Charlson Comorbidity Index (CCI), 90.68% of the sample had a low 
comorbidity burden. However, 100% of patients with a high CCI 
score and 50% with a moderate score died from HS. Although no 
statistically significant associations were found, these results contrast 
with other study (19), who reported that higher CCI scores were 
associated with increased stroke frequency (p<0.001). One study(20) 
similarly found a significant association between higher CCI scores 
and increased in-hospital mortality in a Serbian cohort. 
 
When comparing hospital stays, patients discharged spent more days 
in the ICU (10 days) than those who died (7 days), with a significant 
difference (p=0.03). Similar results were found in a Dutch study(21), 
indicating high short-term mortality risk for stroke patients, which 
gradually decreases with longer ICU stays. A research project(22)also 
reported that HS cases accounted for the longest hospital stays, with a 
mean of 14.4 days. This association suggests that more complex cases 
require longer ICU stays (p<0.05). Medication use was analyzed, with 
64% of the sample using two or more medications continuously. 
Among these, 39.7% died, compared to 42.8% among patients not on 
polypharmacy. No statistical significance was observed. However, a 
study in Ethiopia (23) associated polypharmacy with increased in-
hospital mortality, especially for hypertension, anticoagulants, and 
dyslipidemia treatments. Nurses are crucial in stroke prevention 
through health education and interventions like blood pressure control 
and lifestyle modifications. Nurses actively participate in health 
promotion strategies, acting as educators and facilitators, empowering 
patients to make informed decisions and adopt preventive measures. 
Their involvement enhances awareness and education, aiming to 
reduce stroke incidence and improve population health outcomes 
(17,18). This study has limitations, including data collection from 
secondary electronic medical records, which may lack information or 
include inaccuracies. The cross-sectional design also precludes 
establishing temporal relationships between the variables analyzed. 
Despite its limitations, this study provides valuable insights for public 
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health planning by identifying clinical and epidemiological 
characteristics to guide preventive efforts and improve hospital 
management. For nursing, the findings emphasize the importance of 
health education, epidemiological-based prevention, medication 
management, and community comorbidity monitoring. Integrating 
preventive and educational measures into nursing practice can 
significantly reduce HS-related morbidity and mortality. 
 

CONCLUSION 
 
The findings indicate that HS equally affects men and women, with a 
mean age of 67 years, the majority being White. Systemic arterial 
hypertension and diabetes mellitus emerged as prevalent 
comorbidities, highlighting their roles in HS occurrence and clinical 
outcomes. Although the in-hospital mortality rate was significant 
(40%), no statistically significant associations were found between 
the analyzed comorbidities and mortality outcomes. However, 
patients with higher scores on the Charlson Comorbidity Index and 
those with renal diseases showed a tendency toward worse outcomes. 
Additionally, the average time from symptom onset to hospitalization 
was 12 hours, emphasizing the importance of early diagnosis and 
treatment to improve outcomes. The research objectives were 
achieved, providing a detailed overview of the epidemiological 
profile of HS patients. It underscores the importance of comorbidity 
management and the need for effective preventive and rehabilitation 
strategies. These findings can inform public policies aimed at risk 
factor prevention and improving the hospital management of 
hemorrhagic stroke patients. Finally, the study reinforces the critical 
role of nursing in health education, risk factor prevention, and 
comprehensive care for HS patients—from hospitalization to 
rehabilitation—promoting better clinical outcomes and quality of life. 

 
REFERENCES 
 
1. Ravi V, Osouli Meinagh S, Bavarsad Shahripour R. Reviewing 

migraine-associated pathophysiology and its impact on elevated 
stroke risk. Front Neurol. 2024;15(August):1–14.  

2. Lepic M, Sato H. Editorial: Chronic subdural hematoma (CSDH) 
- a well-known unknown. Front Neurol. 2024;15:1461117.  

3. Rajbhandari, Bibek YMS, Maharjan RK, Aryal SS, Shah NA, 
Yadav M, Bhandari P, et al. Stroke Presentations in Emergency 
Care of Nepal : A Mixed-Methods Study Exploring 
Epidemiological Characteristics and Delays in Acute Treatment. 
Res Sq. 2024;1–16.  

4. Wang J, Pan Y, Chang CPE, Daud A, Tao R, Hashibe M. Incident 
cardiovascular disease risk among older Asian, Native Hawaiian 
and Pacific Islander liver cancer survivors. Cancer Epidemiol 
[Internet]. 2024;93(October):102680. Available from: 
https://doi.org/10.1016/j.canep.2024.102680 

5. Costa A, Steclan CA, Junior OR, Peres D. Characterization and 
functionality of individuals treated at a Stroke Unit in the Santa 
Catarina North Plateau (Brazil). Med. 2024;57(1):e-199928.  

6. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 
2019;13(5):S31–4.  

7. (SESA) Secretaria de Saúde do Estado do Paraná. Regionais de 
Saúde - Macrorregiões. Curitiba: SESA, 2024.  

8. Miguel-Yanes JM, Lopez-de-Andres A, Jimenez-Garcia R, 
Hernandez-BerreraV, Miguel-Diez J E al. Incidence and 
Outcomes of Hemorrhagic Stroke among Adults in Spain (2016-
2018) According to Sex: A Retrospective, Cohort, Observational, 
Propensity Score Matched Study. J Clin Med. 2021;10(16).  

 
 
 
 
 
 
 
 
 

9. Olum S, Muyingo A, Wilson T, Hoxworth J, Zhang N, 
Demaerschalk B, et al. Stroke Mortality Outcomes in Uganda 
(S32.002). Neurology. 2017;88(16_supplement):1–8.  

10. Abulhasan YB, Alabdulraheem N, Simoneau G, Angle MR, 
Teitelbaum J. Mortality after Spontaneous Subarachnoid 
Hemorrhage: Causality and Validation of a Prediction Model. 
World Neurosurg. 2018;112(April 2018):e799–811.  

11. Chongruksut W, Limpastan K, Jetjumnong C, Watcharasaksilp 
W, Vaniyapong T, Norasetthada T, et al. Age as a prognostic 
factor of 30-day mortality in hemorrhagic stroke patients: A Thai 
large tertiary care referral center. Asian J Surg [Internet]. 
2020;43(10):991–5. Available from: 
https://doi.org/10.1016/j.asjsur.2019.11.010 

12. Spronk E, Sykes G, Falcione S, Munsterman D, Joy T, 
Kamtchum-Tatuene J, et al. Hemorrhagic Transformation in 
Ischemic Stroke and the Role of Inflammation. Front Neurol. 
2021;12(May):1–15.  

13. American Heart Association. 2024 Guideline for the Primary 
Prevention of Stroke: A Guideline From the American Heart 
Association/American Stroke Association. [Internet]. Stroke. 
2024. Available from: http://www.ncbi.nlm.nih.gov/ 
pubmed/39429201 

14. Torres-Viloria A, Montiel-López L, Elizalde-Barrera CI. Stroke 
epidemiology and in-hospital mortality in a Mexico City hospital: 
a prospective two-years study. Cir y Cir (English Ed. 
2022;90(5):659–64.  

15. Sarfo FS, Adamu S, Obese V, Agbenorku M, Opare-Addo PA, 
Ovbiagele B. Atherosclerotic event risk and risk reduction 
therapies among Ghanaian hemorrhagic stroke survivors. J Neurol 
Sci [Internet]. 2021;424(December 2020):117389. Available 
from: https://doi.org/10.1016/j.jns.2021.117389 

16. Tereza DM, Baldasso GM, Paes RS, DE SÁ JUNIOR AR, Giehl 
MWC, Dutra RC. Stroke epidemiology in southern Brazil: 
Investigating the relationship between stroke severity, 
hospitalization costs, and health-related quality of life. An Acad 
Bras Cienc. 2022;94(2):1–14.  

17. BrandãoLG, Neiva LG, Urani MS.  Atuação do enfermeiro na 
prevenção e cuidado ao paciente vítima de acidente vascular 
cerebral: revisão integrativa. 2020. p. 14.  

18. Prasanna Tadi FL. Acute Stroke. StatPearls [Internet]. 
2023;41(1):3.  

19. Doshi R, Adalja D, Kumar A, Dave M, Shariff M, Shah J, et al. 
Frequency, Trends, and Outcomes of Cerebrovascular Events 
Associated With Atrial Fibrillation Hospitalizations. Am J 
Cardiol [Internet]. 2021;138:53–60. Available from: 
https://doi.org/10.1016/j.amjcard.2020.10.015 

20. Bajic B, Galic I, Mihailovic N, Ristic S, Radevic S, Cupic VI, et 
al. Performance of charlson and elixhauser comorbidity index to 
predict in-hospital mortality in patients with stroke in Sumadija 
and Western Serbia. Iran J Public Health. 2021;50(5):970–7.  

21. Van Valburg MK, Termorshuizen F, Brinkman S, Abdo WF, Van 
Den Bergh WM, Horn J, et al. Long-Term Mortality Among ICU 
Patients With Stroke Compared With Other Critically Ill Patients. 
Crit Care Med. 2020;48(10):E876–83.  

22. Roa Castillo S, Otto Sanguineti ME, Ascencio Fernández E. An 
epidemiological characterization of patients with acute stroke in a 
single Chilean hospital using diagnosis-related group registers. 
Medwave. 2019;19(6):31348768.  

23. Gadisa DA, Busawa GB, Gebremariam ET, Tefera GM, Belete 
KT, Taye GM, et al. Clinical Characteristics, Treatment 
Outcomes, and its Predictors Among Hospitalized Stroke Patients 
in Ambo University Referral Hospital, West Ethiopia: A 
Retrospective Hospital-Based Study. Vasc Health Risk Manag. 
2020;16:591–604.  

 
 
 

 

67896  Gabriel Fernando de Oliveira Juncos et al., Epidemiological and clinical factors in hemorrhagic stroke: A cross-sectional study in a reference hospital 
 

******* 


