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ABSTRACT
Purpose: to assess the demographic and clinical characteristics associated with the 
development of pneumonia in post-stroke patients hospitalized in a tertiary hospital, 
located in the Vale do São Francisco, that covers the states of Pernambuco and Bahia, 
Brazil. 
Methods: a unicentric, observational, analytical, cross-sectional study, based on the 
medical records of patients diagnosed with stroke and included in the Stroke Registry 
(RAVESS study). The statistical analysis was made with the chi-square test, Fisher’s 
exact test, and the analysis of variance, with the Bonferroni’s post-test, and P≤0.05. 
Results: data from 69 patients presented with acute stroke were collected, aged  
63.2±16.8 years; 37 (53.6%) were females; the prevalence of pneumonia during 
hospital stay was estimated at 31.9% (95% confidence interval: 21.2–44.2%). In the 
univariate analysis of predictors for post-stroke pneumonia, the following were identi-
fied: older age (72.6±17.9 vs. 58.8±14.5; P = 0.001), lower response signal to the 
Glasgow Coma Scale at admission (11.3±1.8 vs. 13.3±2.1; P = 0.001), and higher 
frequency of dysarthria at admission (61.9% vs. 27.9%; P = 0.009). 
Conclusion: pneumonia was a prevalent complication in post-stroke patients at a 
Brazilian tertiary hospital. It was related to the patient’s older age and the severity of the 
cerebral event.
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INTRODUCTION
Stroke is a neurological syndrome of vascular 

origin highly prevalent in adults and older adults. It is 
characterized by the focal or global impairment of the 
brain functions, beginning suddenly and lasting more 
than 24 hours, or causing the person’s death before 
this time1,2. The medical complications are important 
causes of morbimortality following a stroke, besides 
creating possible barriers to the person’s recovery. 
Studies evidenced that the complications not only are 
common, ranging from 40 to 96% of the patients, but 
they also contribute to an unfavorable outcome3,4.

In some studies, pneumonia is developed by 
approximately one third of the patients during the 
hospital stay after stroke5, with an increase of 10% in 
the risk of death in the first 30 days after this cerebral 
event6. Pneumonia, in the first week after the stroke, is 
also related to an unfavorable outcome in the first three 
months after the event. Hence, preventive actions, early 
diagnosis, and intensive care can improve post-stroke 
outcome7.

The lack of standardized criteria for early suspicion 
for pneumonia in post-stroke patients has significant 
implications for the clinical practice, such as the appro-
priate handling of antibiotic therapy, considerations 
on differential diagnoses, prognostic assessment, and 
preventive interventions8. Despite being a common 
complication and there being a high post-stroke 
morbidity rate, developing a score with standardized 
criteria to early detect it in stroke remains a challenge. 
Among the most used scores, there are the Age, Atrial 
Fibrillation, Dysphagia, Sex, Stroke Severity (A²DS²) 
and the Acute Ischemic Stroke-Associated Pneumonia 
Score (AIS-APS) for patients with ischemic stroke, and 
the Intracerebral Hemorrhage-Associated Pneumonia 
Score (ICH-APS) for intracerebral hemorrhage, as well 
as the National Institutes of Health Stroke Scale (ISAN) 
score for both. However, their use has not yet been 
validated9,10.

Considering that pneumonia is a frequent compli-
cation in hospitalized patients with stroke and that it is 
associated with unfavorable clinical outcomes, studies 
are made necessary to identify risk factors that can 
predict the development of pneumonia in high-risk 
patients. Knowing the predictive factors for pneumonia, 
either the clinical or the epidemiological ones, can help 
the health care team to diagnose pneumonia, providing 
strategies to the early treatment and preventive 
measures. Therefore, the present study aimed to 
assess the demographic and clinical characteristics 

associated with the development of pneumonia in post-
stroke in-patients in a Brazilian tertiary hospital.

METHODS

Ethical aspects
This study complies with the principles of the 

Declaration of Helsinki. It was approved by the Human 
Research Ethics Committee of the Universidade Federal 
do Vale do São Francisco, Brazil, under CAAE number 
74847317.8.0000.5196 and approval report number 
2.876.953. All the patients or those responsible for them 
were approached during the hospital stay and informed 
about the objectives and procedures of the study. After 
the clarifications, those who agreed to participate in the 
study signed the informed consent form.

Design and population
This is a unicentric, observational, analytical, 

cross-sectional study, based on the medical records 
of patients diagnosed with ischemic or hemorrhagic 
stroke and included in the Stroke Registry (RAVESS 
study, after the Portuguese acronym). All the patients 
diagnosed with ischemic or hemorrhagic stroke 
admitted to a University Hospital (which gives priority 
to the states of Pernambuco and Bahia) between July 
2018 and August 2019 were included in the study. The 
diagnosis of stroke present in the records was based 
on clinical manifestations and radiological findings with 
the CT scan of the skull and brain, which had been 
previously conducted at the said hospital. 

The medical records of patients that did not agree 
to participate in the study or that were diagnosed with 
cerebral venous thrombosis, transient ischemic attack, 
and/or cranial neoplasm were excluded from the study. 
The medical records reporting previous respiratory 
diseases in the patient, or with incomplete information 
were excluded as well.

Data collection
 The data collection instrument was developed 

as a closed-ended questionnaire with categorized 
options for the following variables: sex, age, smoking, 
alcoholism, systemic arterial hypertension, diabetes 
mellitus, previous stroke, type of stroke at admission, 
dysarthria at admission, Glasgow Coma Scale at 
admission, pneumonia, length of stay, and clinical 
outcome (hospital discharge or death). The pneumonia 
was diagnosed by the assistant physician based on 
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clinical and radiological information. The tomographic 
record identifying the stroke was conducted by the 
medical team responsible for the clinical follow-up of 
the patients in the hospital.

Statistical analysis

The data were processed and analyzed in the 
SPSS software (SPSS Inc., Chicago, IL, USA, Release 
16.0.2, 2008) and Prism software (GraphPad Inc., 
San Diego, CA, USA, Version 6.01, 2012). Initially, 
the Shapiro-Wilk test and Bartlett’s criteria were used 
in the descriptive statistical analysis to determine 
the normality of the data. The homogeneity of the 
variances and the homoscedasticity were determined 
with Levene’s test. The continuous variables were 
presented as mean±standard deviation (SD), while the 
categorical variables were expressed in absolute and 
relative frequencies. Associations between categorical 
variables were obtained with the help of Pearson’s 
chi-square test and Fisher’s exact test. The means 

between two groups were compared with the t-test for 
independent samples, whereas the one-way analysis of 
variance (ANOVA) compared three groups. Bonferroni’s 
post-test was used to identify the differences. All the 
statistical methods were two-tailed; when calculated, 
the p-values were exact, with a 95% confidence interval 
(CI), and the significance level set at ≤0.05.

RESULTS

After applying the exclusion criteria, the data of 69 
patients were collected – 37 (53.6%) of whom were 
females (Table 1). The hospitalized patients were in the   
age range 63.2±16.8 years. According to the stroke 
classification, 45 (65.2%) cases of cerebral ischemia 
were identified – of whom, 24 (53.3%) were males. 
While seven (50.0%) of the 14 (20.3%) patients with 
intraparenchymal cerebral hemorrhage were males, 
only two (20.0%) of the 10 (14.5%) with subarachnoid 
hemorrhage were men.

Table 1. Clinical and epidemiological data of 69 patients diagnosed with stroke and treated at the emergency room of a tertiary hospital 

Variables Values (N=69)  
n (%)

Females 37 (53.6)
Age (years), mean±SD 63.2±16.8
Smoking 35 (50.7)
Alcoholism 21 (30.4)
Hypertension 51 (73.9)
Diabetes Mellitus 19 (27.5)
Previous stroke 30 (43.5)
Type of stroke at admission
  SAH 10 (14.5)
  IPH 14 (20.3)
  Ischemic 45 (65.2)
Dysarthria at admission 25 (36.2)
Glasgow at admission (n), mean±SD 12.7±2.2
Pneumonia 22 (31.9)
Length of stay (days), mean±SD 19.1±16.5
In-hospital death 6 (8.7)

SD: standard deviation; SAH: subarachnoid hemorrhage; IPH: intraparenchymal hemorrhage
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Considering the type of stroke and analyzing 
the possible statistical association with clinical and 
hospital variables (Table 3), it was verified that hospi-
talized patients with subarachnoid hemorrhage had a 
longer length of stay (36.6±28.2 days) in relation to the 
patients with intraparenchymal hemorrhage (18.3±9.4 
days) and ischemic stroke (15.5±12.1 days). Moreover, 
this subtype of stroke also had a higher frequency (P = 
0.001) of patients that died. On the other hand, all the 
patients with intraparenchymal hemorrhage came to be 
discharged from the hospital.

at admission (11.3±1.8 vs. 13.3±2.1; P = 0.001). The 
frequency of dysarthria at admission to the hospital 
was also statistically higher (P = 0.009) in the group of 
stroke patients that had pneumonia (Table 2). No statis-
tical association was identified between the presence of 
pneumonia and other variables analyzed in the study.

The prevalence of pneumonia in this group of 
patients during hospital stay was estimated at 31.9% 
(95% CI: 21.2–44.2%). The stroke patients that had a 
respiratory tract infection during the stay had a higher 
mean age (72.6±17.9 vs. 58.8±14.5; P = 0.001) and 
a lower response signal in the Glasgow Coma Scale 

Table 2. Univariate analysis of pneumonia in hospital stay with clinical and epidemiological data of patients diagnosed with stroke and 
treated at a tertiary hospital  

Variables
Pneumonia

P-value*
Yes (n=22) No (n=47)

Females 12 (54.5) 25 (53.2) 0.916
Age (years), mean±SD 72.6±17.9 58.8±14.5 0.001
Smoking 12 (54.5) 23 (48.9) 0.664
Alcoholism 6 (27.3) 15 (37.5) 0.416
Hypertension 19 (86.4) 32 (68.1) 0.107
Diabetes Mellitus 6 (28.6) 13 (28.9) 0.979
Previous stroke 10 (55.6) 20 (45.5) 0.470
Type of stroke at admission
  SAH 2 (9.1) 8 (17.0)

0.487  IPH 6 (27.3) 8 (17.0)
  Ischemic 14 (63.6) 31 (66.0)
Dysarthria at admission 13 (61.9) 12 (27.9) 0.009
Glasgow at admission (n), mean±SD 11.3±1.8 13.3±2.1 0.001
Pneumonia 23.2±13.0 17.2±17.7 0.161
Length of stay (days), mean±SD 2 (9.1) 4 (8.5) 0.936

*Pearson chi-square, Fisher’s exact test, or one-way ANOVA
SD: standard deviation; SAH: subarachnoid hemorrhage; IPH: intraparenchymal hemorrhage

No statistically significant differences were identified 
in the analysis of the relationship of clinical and 
hospital variables with the type of stroke of patients 
who developed a respiratory tract infection – except for 
the final therapeutic outcome (Table 4). It was verified 
that all the patients with subarachnoid hemorrhage 
that developed pneumonia during their hospital stay 
died, whereas all the hospitalized patients with intrapa-
renchymal hemorrhage or ischemic stroke that had a 
respiratory tract infection survived and were discharged 
from the hospital.
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other studies15-17 and evidence a greater risk of devel-
oping pneumonia in older patients, with greater oral 
dysfunction and more impaired levels of awareness.

In general, the patients with a lower Glasgow Coma 
Score are those with a broader area affected by the 
infarction or hemorrhage, with greater sensory loss. 
Thus, they are the most susceptible to developing 
bronchoaspiration and pneumonia18. However, most of 
the studies18-21 use the presence of dysphagia instead 
of dysarthria as a predictive factor for pneumonia. 
In this study, though, there were limitations, as well 
as the absence of a trained professional in the health 
care team at the hospital admission to evaluate 
dysphagia. Hence, dysarthria was chosen to be used 
as a predictive factor for pneumonia12. Moreover, the 
presence of dysarthria also appears in the literature 

DISCUSSION

Post-stroke pneumonia occurred in 22 of the 69 
patients researched, which is compatible with the 
studies with higher prevalence5,7,11-14. The high preva-
lence of pneumonia in the service may be related to a 
lack of structure and specialized multidisciplinary team 
to work at the hospital entry point. A previous study11 

demonstrated that personalized and multidisciplinary 
care resulted in lower complication rates, improved 
quality of life, and reduced mortality in the long run, 
without prolonging the length of stay. In the present 
study, pneumonia was associated with risk factors 
such as age, presence of dysarthria at admission, and 
more severe impairment, classified with the Glasgow 
Coma Score. These findings are compatible with 

Table 3. Univariate analysis of the type of stroke at admission with clinical and epidemiological data of patients diagnosed with stroke and 
treated at a tertiary hospital

Variables
Type of stroke

P-value *SAH  
(n=10)

IPH  
(n=14)

Ischemic  
(n=45)

Age (years), mean±SD 57.1±12.3 67.6±16.9 63.2±17.6 0.328
Hypertension 7 (70.0) 11 (78.6) 33 (73.3) 0.885
Diabetes Mellitus 1 (12.5) 2 (14.3) 16 (36.4) 0.157
Previous stroke 2 (25.0) 6 (46.2) 22 (53.7) 0.327
Dysarthria at admission 3 (42.9) 9 (35.7) 17 (39.5) 0.945
Glasgow at admission (n), mean±SD 12.3±2.4 11.8±2.1 13.1±2.1 0.126
Pneumonia 2 (20.0) 6 (42.9) 14 (31.1) 0.487
Length of stay (days), mean±SD 36.6±28.2a 18.3±9.4b 15.5±12.1b 0.001
In-hospital death 4 (40.0)a 0 (0.0)b 2 (4.4)b 0.001

*Pearson chi-square, or one-way ANOVA. Different letters represent a statistical difference in Bonferroni’s post-test, or to the chi-square test
SD: standard deviation; SAH: subarachnoid hemorrhage; IPH: intraparenchymal hemorrhage

Table 4. Bivariate analysis of patients with a stroke and pneumonia treated at a tertiary hospital 

Variables

Type of stroke in the patients  
diagnosed with pneumonia

P-value *SAH
(n=2)

IPH
(n=6)

Ischemic
(n=14)

Age (years), mean±SD 68.5±13.4 76.2±20.4 71.7±18.3 0.842
Diabetes Mellitus 1 (50.0) 0 (0.0) 5 (35.7) 0.176
Previous stroke 1 (50.0) 3 (50.0) 6 (42.9) 0.644
Dysarthria at admission 0 (-) 3 (50.0) 10 (66.7) 0.283
Glasgow at admission (n), mean±SD 7.5±10.6 10.4±0.9 11.4±1.7 0.781
Length of stay (days), mean±SD 32.0±21.2 20.7±7.4 23.0±14.2 0.584
In-hospital death 2 (100.0)a 0 (0.0)b 0 (0.0)b 0.001

*Pearson chi-square, or one-way ANOVA. Different letters represent a statistical difference to the chi-square test
SD: standard deviation; SAH: subarachnoid hemorrhage; IPH: intraparenchymal hemorrhage
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as a predictive factor for dysphagia, which contributes 
to the greater reliability of the results obtained in the 
present study12.

No association was observed between biological 
sex and the prevalence of pneumonia. Nevertheless, 
the literature seems to show a relationship with males. 
In this study, a greater prevalence of stroke in females 
was noted, although the majority of previous studies 
associated the males with a greater risk of stroke7,13,14. 
Such findings may have a relationship with the profile 
of the population studied, as well as limitations during 
the data collection and acceptance to participate in the 
study.

No significant relationship was identified between 
the development of pneumonia and the type of stroke. 
Nonetheless, a higher frequency of pneumonia is 
related to hemorrhagic stroke13. This predisposition 
may also be explained by the prolonged length of stay, 
or a lower NIHSS score. Such a relationship may not 
have been identified in this study because of the small 
number of patients with hemorrhagic stroke. Moreover, 
no significant relationship was observed between 
smoking, alcoholism, arterial hypertension, diabetes 
mellitus, or previous stroke with the development of 
pneumonia. In the studies evaluated, no correlation 
was identified between these factors and the devel-
opment of pneumonia, either3,6,11.

No statistical difference was identified between the 
length of hospital stay or the final outcome and the 
presence of pneumonia. However, previous studies3,6 
relate the presence of pneumonia to more prolonged 
hospital stays or more unfavorable outcomes. On the 
other hand, hospitalized patients with subarachnoid 
hemorrhage had a prolonged length of stay associated 
with an unfavorable clinical outcome in the study. These 
findings are probably related to the greater severity 
of subarachnoid hemorrhage in these patients, often 
needing a neurosurgical intervention and orotracheal 
intubation, with greater complications in the short and 
long run.

This study explored a range of variables related to the 
development of pneumonia in stroke patients, including 
both demographic and clinical data. Moreover, the 
results of the present study were compared with those 
presented in previous research5,7,13,14, which confirm 
the multifactorial component of the development of 
pneumonia in these patients.

Differences between the findings predictive of 
pneumonia in this study and the literature5,7,13,14 can 
be explained in part by the diverging inclusion criteria 
and the variety in the identification and registry of 

complications – which explains the great variety of 
prevalence of pneumonia and its predictive findings. 
It is a consensus, and it has been demonstrated 
in previous studies, that a multiprofessional inter-
vention with early mobilization and the assessment of 
swallowing and pulmonary function in stroke patients 
reduce the risk of complications, reduce mortality, and 
improve the prognosis22.

Furthermore, it is concluded that applying a risk 
score for pneumonia would help infection surveil-
lance. However, there is no evidence for prophylactic 
antibiotic therapy, nor internationally validated scores. 
The development of pneumonia in stroke patients has 
multifactorial causes; hence, the clinical assessment 
and follow-up by a specialized multidisciplinary 
team are essential to identify risk factors and prevent 
complications.

This study has limitations, highlighting that, since it 
is based on information collected by multiple profes-
sionals and on data from electronic medical records, it 
is subject to deficient information records and disorga-
nized reports. Not all the variables reported in previous 
studies were assessed as possible risk factors for 
pneumonia, such as a history of dementia, localization 
of the stroke, oral hygiene, NIHSS, atrial fibrillation, and 
dysphagia. Hence, including other risk factors in the 
analysis and expanding the sample size are essential 
to assess the frequency of pneumonia in the population 
studied, besides the reliable and complete record of 
the findings in the medical records.

Despite the limitations, the study has a clinical and 
epidemiologic impact since some variables had statis-
tical and clinical significance, even with a small sample 
of patients. Some findings in this study corroborate 
what has been demonstrated in other studies and 
confirm the need for the multidisciplinary assessment 
and intervention to contribute to more favorable clinical 
outcomes.

CONCLUSION
Based on the analyses made, it can be concluded 

that the development of pneumonia in hospitalized 
stroke patients, in a Brazilian tertiary hospital, proved 
to be related to the severity of the cerebral event, the 
patient’s age, the lower classification in the Glasgow 
Score, and older age than that of the population that 
did not develop pneumonia. Gender, alcoholism, and 
smoking had no association with respiratory condition 
resulting from dysarthria. The findings of this study 
conform, in part, with the international literature, 
regarding the issue addressed.
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