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Abstract

Background: The most common respiratory complications after acute stroke was stroke-associated pneumonia,
which raised the morbidity and mortality rates among stroke patients. Aim of the study: to assess the Predictors for
Acute Stroke Associated Pneumonia and Its’ Outcomes Among Acute Stroke Patients. Research design:
Descriptive research design was utilized. Setting: This study was conducted in stroke unit at Neuro-Psychiatry and
Neuro Surgery Hospital - Assuit university. Sample: convenience sample of adult patients from both sex male and
female admitted to stroke unit, with acute stroke their age groups ranging between 18-65 years. Tools: three tools
were utilized, Tool (1): Acute stroke patient’s assessment sheet, Tool (I1): predictors for acute stroke Associated
Pneumonia by A2DS2 scale, Tool (I11): Clinical Outcomes Assessment Tool. Results: Among stroke-associated
pneumonia patients mortality rate was half of patients (50%), 47.5% connected on mechanical ventilation and had a
lengthy hospital stay with Meanx SD (11.23£3.438) and A2DS2 score is a reliable method for prediction of stroke-
associated pneumonia. Conclusion: stroke-associated pneumonia is one of the most common infections that
develops after a stroke which correlates with elevated mortality rates, prolonged length of stay and used of
mechanical ventilation. Recommendation: Nursing protocol must be implemented for nurses, who are integral part
in patient care, for early recognition and management of complications associated with acute stroke.
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Introduction: system to anticipate incidence stroke associated

Acute stroke may be defined as a neurological deficit
that has a sudden onset, results in permanent damage
to the brain, and is caused by cerebrovascular disease.
Acute stroke occurs when there is a disruption of
blood flow to a region of the brain. Blood flow is
disrupted because of an obstruction of a vessel, a
thrombus or embolus, or the rupture of a vessel
(Morton et al., 2023).

pneumonia is most common complications among
patients due to swallowing difficulty and inability to
protect the airway adequately which put them at risk
for aspiration pneumonia (Sadik, Ail, et al., 2025).
Stroke-associated pneumonia SAP  refers to
pulmonary infection that develop within the first 3- 7
days of stroke onset among Non-ventilated patients, It
refers to the occurrence of pneumonia in individuals
who have recently experienced a stroke, often
attributable to compromised immunity and a
weakened cough reflex in stroke patients
(Westendorp et al., 2018).

The A2DS2 score (age, atrial fibrillation, dysphagia,
sex, and stroke severity using the National Institutes
of Health Stroke Scale score) is a simple scoring

pneumonia (Vyas et al., 2022).

Stroke-associated pneumonia not only extends
hospital stays and escalates healthcare costs but also
significantly impacts patient outcomes . It correlates
with heightened mortality rates, increased risk of
hospital readmission, prolonged length of stay (Xu et
al., 2021).

In recent years, cluster nursing, as a comprehensive,
multidisciplinary nursing approach, has been proven
to have a positive impact on preventing certain
complications. application of a cluster nursing
intervention strategy effectively reduced various risk
factors for bacterial pneumonia in patients with
neurology department stroke (Hu et al., 2023).

Significance of the study:

The global incidence of stroke associated pneumonia
among acute stroke patients is 14%. However, the
incidence has significant variations among the
different regions. The incidence in Egypt after acute
stroke is 44% (Lidetu et al., 2023).

Incidence of SAP among acute stroke patients was
32.4%, which is comparable to the reports issued by
another center in Egypt “Alexandria Main University
Hospital” (37.1%) (Aboulfotooh et al., 2024).
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Previous studies have shown that SAP can be

prevented. In addition, 43-79% of SAP occurs within

3days of acute stroke onset. Therefore, early

identification and management of high-risk patients

are necessary to reduce the incidence of SAP

(Eltringham et al., 2018) and (Liu et al., 2022)

Aim of the study: Assess the predictors for acute

stroke associated pneumonia and its’ outcomes

among acute stroke patients.

Research question:

= What are the predictors for acute stroke Associated
Pneumonia ?

= What are the outcomes of stroke associated
pneumonia?

Operational definitions: Outcomes: include length

of stay, mortality rate and Connect on mechanical

ventilation.

Patients and Methods:

Research design: A descriptive research design was

utilized to carry out this study.

Settings : This study was conducted in stroke ICU in

Neuro-Psychiatry and Neuro Surgery Hospital -

Assuit university. The stroke unit consists of five

sectors, each containing five beds.

Sample: Convenience sample of adult patients from

both sex male and female ,admitted to stroke unit,

with acute stroke, their age groups ranging between

18-65 years, who were 113 patients, The data

collected within six months started from September

2024 to February 2025, patients admitted with stroke

from 2022 — 2023 was 283 patients and data collected

in 6 months.

Exclusion criteria:

This study excluded patients who had the following

criteria:

= Patients had pneumonia at hospital admission.

= Patients age more than 65 Years old .

= Patients refused to participate in the study.

Tools of data collection:

Tool (I): Acute Stroke Patient’s Assessment Sheet:

this tool was developed by the researcher after

reviewing the related literature (Hoffmann et al.,

2016), (Banda et al., 2022), & (Song et al., (2024).

Part (1): Personal data: this part adopted from

(Song et al., 2024) and It covers the following areas:

patient code, age, sex, BMI, past medical history,

surgical history, smoking history ,and dysphagia.

Part (2): Vital signs this part adopted from

(Hoffmann et al., 2016) and included heart rate,

temperature, and respiratory rate.

Part (3): Laboratory tests assessment:- this part

adopted from (Banda et al., 2022) and included

White blood cells, Red blood cells, hemoglobin,

platelets and cultures.

Tool (I1): Predictors for acute stroke Associated

Pneumonia by A2DS2 scale :- This tool adopted by

(Hoffmann et al., 2012), used to anticipate incidence

of stroke Associated Pneumonia, it is consist of 5

points (Age 0-1, Atrial fibrillation 0-1, Dysphagia 0-

2, Sex male 0-1, Stroke severity NIHSS 0-5 ), stroke

patients classified to low risk group 0-4 , and high

risk group 5-10.

Tool () : Clinical outcomes assessment tool: this

tool developed by the researcher after reviewing the

current related literature (Teh et al., 2018), and (Li et

al., 2023) used to assess the patient outcomes Such as

length of stay, mortality rate and Connect on

mechanical ventilation.

Methodology:

Ethical Considerations:

= The research proposal approved from ethical
committee in the faculty of nursing.

= There was not risk for study subject during
application of the research.

= The study followed common ethical principles in
the clinical research.

= Written consent obtained from patients or guidance
that are willing to participate in the study after
explaining the nature and purpose of the study.

= Patients assured that the data of this research will
be used only for the purpose of research.

= Confidentiality and anonymity assured.

= Patients had the right to refuse to participate and/or
withdraw from the study without any rational at any time.

Tools development:

= Official permission was obtained to carry out the
proposed study, enabling the researcher to initiate
data collection.

= Tools for collecting data were developed based on
reviewing the current, past, local, and international
related literature in various aspects using books,
articles, journals, magazines, and references.

Pilot study:

A pilot study included 10% of the studied sample

(11patients) they were used to determine the tools'

applicability and clarity as well to estimate time

needed to fill in the data collection tools. The data

from the pilot study were analyzed; no changes were

made to the tools utilized, so the sample selected for

the pilot study were involved in the study.

Content validity and Reliability

Face validity: Was done by five specialists who

evaluated the tools for clarity, relevance,

comprehensiveness, and understanding, including

three professors and one assistant professors from the

critical care nursing team and one professor from

neurology specialist. Minor modifications were made

and the tools were then designed in their final version

and reliability tests were conducted.

Reliability: of the tool was measured by Cronbach’s

alpha coefficient (r-0.722).
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Assessment phase: Assessment of patients at

admission, after three days and after seven days.

= The researcher introduced himself to all patients or
relatives and explained the purpose and importance
of the study so the approval for participation
secured from them.

= The researcher collected personal data available in
the patient sheet, such as patient code, age, sex,
BMI, past medical history, surgical history,
smoking history, and dysphagia using tool Part I.

= The Researcher assessed vital signs such as heart
rate, temperature, and respiratory rate by used tool |
part I1.

= The Researcher assessed Laboratory tests as White
blood cells, Red blood cells, hemoglobin, platelets
and cultures by used tool I part I11.

= The Researcher assessed the patient for prediction
of incidence stroke Associated Pneumonia by
A2DS2 scale, by used tool II.

Results:

= Researcher assessed the patient for outcomes as
length of stay, connect on mechanical ventilation
and mortality rate, by used tool Il1.
Statistical analysis :
The researcher entered the data by using a personal
computer. All data were entered into statistical
packages for the social sciences (SPSS) version 26.0
software for analysis and figures were created in
Excel. The researcher analyzed, categorized, and then
coded the content of each tool. Categorical variables
were described by number and percent, whereas
continuous variables were described by the mean and
standard deviation (Mean, SD). Chi-square test was
used to compare between categorical variables, where
compare between continuous variables by T-test. (P
value < 0.05) was considered statistically significant
(George et al., 2024)

Table (1) : Distribution of personal data and medical information of the studied sample N= (113)

Personal data S}\lroke-assoi:iated pneu[;)onia
Age group
18 <39 years 11 9.7
39<59 years 42 37.2
59-65 years 60 53.1
Mean + SD 55.23+10.451
Sex
Male 65 57.5
Female 48 42.5
Body mass index
18.5-24.9 13 11.5
25-29.9 90 79.6
30 and above 10 8.8
Mean £ SD 27.107£2.00
Past medical history
hypertension Yes 81 71.7
No 32 28.3
Diabetes mellitus Yes 56 49.6
No 57 50.4
Stroke Yes 34 30.1
No 79 69.9
Hepatitis Yes 7 6.2
No 106 93.8
Atrial fibrillation Yes 37 32.7
No 76 67.3
Congestive heart failure Yes 1 9
No 112 99.1
Chronic obstructive pulmonary disease Yes 19 16.8
No 94 83.2
Surgical history Yes 37 32.7
No 76 67.3
Smoking status Yes 53 46.9
No 60 53.1
Dysphagia Yes 49 43.4
No 64 56.6
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Table (2): Relation between personal data and medical data with Stroke-associated pneumonia N= (40)

Personal data Str&ke-associated pnelg/monia
0
Age group
18 <39 years 1 2.5
39<59 years 9 22.5
59-65 years 30 75
Sex
Male 23 35.4
Female 17 35.4
Body mass index
18.5-24.9 5 12.5
25-29.9 28 70
>30 7 17.5
Past medical history
Hypertension Yes 31 77.5
No 9 22.5
Diabetes mellitus Yes 20 50.0
No 20 50.0
Stroke Yes 14 35.0
No 26 65.0
Hepatitis Yes 3 7.5
No 37 92.5
Atrial fibrillation Yes 15 37.5
No 25 62.5
Yes 1 2.5
Congestive Heart Failure No 39 97.5
Chronic Obstructive Pulmonary Disease Yes 14 35.0
No 26 65.0
Dysphagia Yes 25 62.5
No 15 37.5

e Number and percent

Table (3): Relation between Vital signs and Stroke patients N=(113)

Stroke patients
Vital signs Pneumonia N.40 Not pneumonia N.73 p.value
Mean + SD

Heart rate At admission 89.73+9.740 84.2249.227 0.005**
3" day 112.95+4.557 90.34+8.633 0.001**
7" day 112.95+4.557 90.34+8.633 0.001**
Respiration At admission 17.00.877 17.77+1.307 0.001**
3" day 25.05+3.508 18.56+1.700 0.001**
7" day 25.05+3.508 18.56+1.700 0.001**

Temperature At admission 37.352+.2063 37.399+.2202 0.270
3" day 38.850+..4414 37.736+..3339 0.001**
7" day 39.413+.6493 37.736+.3339 0.001**

Independent-Samples T Test

* statistically significant difference (P-Value < 0.05),
**highly significant difference (P-Value < 0.01),
Non-significant difference (P-Value > 0.05).
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Figure (1) : Present culture results for patients with stroke-associated pneumonia

Table (4) : Relation between Laboratory tests and Stroke patients N=(113)

Stroke patients
Laboratory test Pneumonia N.40 | Not pneumonia N.73 P.Value
Mean + SD

Red blood cells At Admission 4.53+.305 4,52+.318 0.235
3 “Day 4.33+.422 4.65+.339 0.001**
7" Day 4.22+.454 4.46+.319 0.004**

White blood cells At Admission 8.79+2.736 8.65+1.856 0.776
3 “Day 13.55+4.608 8.64+1.723 0.001**
7" Day 12.52+4.976 8.69+1.755 0.001**

Hemoglobin At Admission 11.13+2.005 11.79+1.432 0.072

3" Day 10.84+2.121 11.25+1.486 0.280

7" Day 10.87+1.952 10.76+2.580 0.801

Platelets At Admission 380.52+65.796 326.63+60.017 0.068

3 “Day 272.134£99.312 303.66+54.191 0.105

7" Day 268.45+98.664 293.77+65.491 0.150

e Independent-Samples T Test
* statistically significant difference (P-Value < 0.05)
**highly significant difference (P-Value < 0.01)
Non-significant difference (P-Value > 0.05)

Table (5) : Relation between predictors for acute stroke Associated Pneumonia by A2DS2scale and
Stroke patients N=(113)

predictors for acute stroke Associated Phneumonia ,\?E{gke altllg?tsneumonia N73 1 P.value
Pneumonia by A2DS2 scale N . % I?\l 0/'0 '

At admission Low risk 0 0.0 8 11 0.030%
High risk 40 100 65 89 '

3"Day Low risk 0 0.0 22 30.1 0.001%*
High risk 40 100 51 69.9 '

7" Day Low risk 3 7.5 44 60.2 0.001%*
High risk 37 925 29 39.8 '

e A2DS2: age, atrial fibrillation, dysphagia, sex, and stroke severity using the National Institutes of Health Stroke
Scale score

Chi-Square Test

* statistically significant difference (P-Value < 0.05)

**highly significant difference (P-Value < 0.01), Non-significant difference (P-Value > 0.05)

Pearson correlation coefficient
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Table (6): Relation between clinical outcome and Stroke patients N=(113)

Stroke patients
Clinical outcome Pneumonia N.40| Not pneumonia N.73 | P.Value
No % No %
Death Died 20 50.0 7 9.6 0.001**
Survival 20 50.0 66 90.4
Connect on mechanical ventilation | Yes 19 47.5 0 0.0 0.001**
No 21 52.5 73 100.0
Length of stay Mean = SD 11.23+3.438 6.26+1.302 0.001**
Chi-Square Test * statistically significant difference (P-Value < 0.05) and **highly significant difference (P-Value <

0.01), Non-significant difference (P-Value > 0.05).
Independent-Samples T Test

* statistically significant difference (P-Value < 0.05),
**highly significant difference (P-Value < 0.01),
Non-significant difference (P-Value > 0.05).
Pearson correlation coefficient

Table (1): Shows the distribution of personal data
and medical information of study sample which
(53.1%) of patients aged 60 and above with Mean %
SD was (55.23+£10.451), (57.5%) was male, most
patients body mass index was located between 25-
29.9 at percentage of (79.6%) with Mean £ SD was
(27.107£2.00) , HTN was most past medical history
was common between patients at percentage (71.7%)
followed by DM and atrial fibrillation (49.6%) and
(32.7%) patients surgical history was (32.7%) |,
smoking status was (46.9%) and dysphagia was
(43.4%) .

Table (2): Relation between personal data and
medical data with Stroke-associated pneumonia, SAP
is common among in patients with 60 yrs. and more
at percentage (75%) Of SAP patients, most common
body mass index in patients with SAP is (25-29.9)
with percentage (70%) COPD and dysphagia are
common in patients with SAP as past medical history
at percentage (65%) and (62.7%) .

Table (3): Shows Relation between Vital signs and
Stroke patients, where there are differences between
all vital signs among SAP patients and not SAP
patients except in temperature at admission with
statistically significant p. value for all expect in
temperature at admission.

Table (4): Shows Relation between Laboratory tests
and Stroke patients which red blood cells in SAP
group in 3 and 7" day are (4.33+.422) and
(4.22+.454) and white blood cells in same days was
(13.55+4.608) and (12.52+4.976) with statistically
significant p. value (.001**) and (.004**), Sao2 in
SAP group in 3" and 7" day was (90.95+3.961) and
(91.28+3.968) with statistically significant p. value
(.001**).

Figure (1): Presents culture results for patients with
stroke-associated pneumonia Klebsiella is the most
common type of organisms (32.5%), then
Acinetobacter  (22.5%), staphylococcus aureus
(12.5%), proteus (7.5%), Pseudomonas aeruginosa

(10%), Streptococcusv (10%), and Escherichia coli
(5%).

Table (5): Shows Relation between predictors for
acute stroke Associated Pneumonia by A2DS2scale
and Stroke patients, this scale predicts that (100%)
high risk patients with SAP would suffer from this at
admission and 3™ day and at 7" day predicts that
(92.5%) would suffer from SAP with statistically
significance p.value (0.030*) and (0.001**) for all
and weak positive correlation in admission (0.204) ,
and moderate positive correlation in 3 day (0.304)
and strong positive correlation in 7" and (0.512).
Table (6): Table illustrates Relation between clinical
outcome and Stroke patients, which (50%) of SAP
patients group die (47.5%) are connected to
mechanical ventilation and length of stay is
(11.23+3.438) in SAP patients with statistically
significance p.value (0.001**) .

Discussion:

According to personal data and medical data:

In light of Age, the current study shown that two-
thirds of the cases of stroke-associated pneumonia
occurred in age >60 year, due to many reasons, such
as immunodeficiency and chronic diseases. This
study supported by Ahmad et al., (2024), who
identified that an independent correlation between
stroke-associated pneumonia and advanced age. This
could be because concomitant medical disorders,
swallowing difficulties, and cough reflex dysfunction
are associated with aging. Additionally, agreed with
Vandsg Svenningsen et al., (2025), who discovered
that both age and the various risk scores for
pneumonia in acute stroke patients were predictors of
pneumonia during hospitalization for post-acute
stroke patients aged more than 50.

Regarding the patient's gender, The present study
displayed that There was not clear difference in the
occurrence of stroke associated pneumonia among

male and female patients. This finding was supported
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by a research conducted by (Magdy et al. (2021),
who discovered no observable differences in patients'
age or gender in incidence of SAP. On the other side,
this study contradicted with Colbert et al., (2016),
who proposed that sex differences in noradrenergic
input or sex hormones drive a local and systemic
inflammatory response that is independently linked to
a significantly lower risk of hospital acquired sepsis
and pneumonia following stroke in women.
Regarding vital signs, the current result indicated
that there was increase of body temperature in SAP
group comparable to Non-SAP group due to
inflammatory response, increase heart rate above 100
beat /minute and increase in respiratory rate.
Furthermore SAP was defined by (Wang et al.,
2025), as worsening cough, dyspnea, or tachypnea,
crackles or bronchial breath sounds, worsening gas
exchange, fever with unknown cause, leukopenia or
leukocytosis, and altered mental status without any
known cause.

Concerning cultures results, The current study show
Klebsiella was the most common type of organisms
(32.5%),then Acinetobacter (22.5%),staphylococcus
aureus (12.5%), proteus (7.5%), Pseudomonas
aeruginosa (10%), Streptococcusv (10%), and E . coli
(5%). Similarly to study carried out by Martin-
Loeches et al., (2023) who found that positive
sputum culture bacteria such as Streptococcus,
Staphylococcus aureus, Klebsiella, Escherichia coli,
and Pseudomonas aeruginosa were also associated
with pneumonia .

In relation to body mass index, present results
demonstrated that more than half of SAP patients are
overweight with body mass index between 25 - 29.9
These results contradicted with a study conducted by
(Li et al., 2023), who discovered that a severe
malnutrition, which has been connected to aging and
other chronic metabolic illnesses, may be a surrogate
indicator of a higher number of SAP risk factors.
Concerning past medical history, the study result
revealed that Patients with chronic obstructive
pulmonary disease COPD disease are at risk of
developing pneumonia due to the inability to cough
and expel secretions from the airway. This study
confirmed by Lin et al., (2017), who revealed that
exacerbations of COPD increased the risk for SAP,
post-stroke mortality, and epilepsy. The increased risk
of pneumonia in people with COPD may be explained
by lung changes associated with the disease that
lower resistance to lung infections. Also, Similarly to
study carried out by who Szylinska et al.,
(2022)revealed that individuals with COPD had a
greater incidence of SAP. Older age, dysphagia,
severe consciousness impairment, speech impairment,
heart failure, smoking, and COPD are risk factors for
SAP.

In highlighting of dysphagia, present result found
that more than half of patients have difficult in
swallowing and difficulties in the passage of food or
liquid from the mouth through the pharynx,
esophagus, and stomach are risk for SAP, and lead
poor dietary intake, dehydration, malnutrition, and
pulmonary complications. Similarly to study carried
out by Chang et al., (2022) who looked at the
relationship between pneumonia and dysphagia in
people who had recently experienced an acute stroke
revealed that the incidence of pneumonia was higher
in patients with dysphagia than in those without.

In highlighting of atrial fibrillation AF, current
study showed that there was not difference in the
incidence of SAP between patients who suffer from
heart problems, such as Atrial Fibrillation, and those
who do not. In disagreement with Zhang et al.,
(2023), who clarified that ischemic stroke patients
with atrial fibrillation have a significantly higher risk
of pneumonia than those without AF, and that AF
accounts for 45% of all cardio embolic strokes.
Concerning hypertension and diabetes mellitus,
diabetes mellitus increase the likehood of large and
small artery occlusive disease but apparently does not
predispose to hemorrhage or to poor functional
outcome Sadik & Ail, (2025)

Current study showed that DM and HTN did not
contribute to the occurrence of SAP, On the other
side  Hashim et al., (2022) revealed the most
common contributory factor for SAP was diabetes,
which subsequently followed by hypertension and
ischemic heart disease.

Concerning Laboratory Test, Among Patients
diagnosed with SAP, White blood cells estimated
high level, due to stimulating the immune system to
kill or destroy pathogens. This result supported
byWang et al., (2021), who discovered that the SAP
group had much greater WBC and neutrophil counts
than the Non-SAP group.

In relation to oxygen saturation SaO, level, The
study showed that patients suffered from SAP had
low level of oxygen due to the lungs’ inability to
exchange gases., this result confirmed byFischer et
al., (2023), His outcomes indicated that increase in
body temperature and decrease in  oxygen saturation
were both indicators of pneumonia that could be seen
onaCXR.

In relation to predicting incidence of SAP by using
A2 S D2, Patients who scored higher than five were
deemed to be at high risk and vulnerable to SAP, and
almost all of studied patients had pneumonia . This
result supported by Vyas et al, (2022), who
discovered that patients with high A2DS2 scores had
more SAP cases and unfavorable outcomes than those
with low A2DS2 values, who had better results.
Besides that present study's findings were in harmony
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with the results of the investigation conducted by Ni
et al., (2021), who discovered that the A2DS2 score's
very consistent SAP prediction threshold made it a
valuable tool for patient triage and early screening.
According to outcomes:

Regarding mortality rate, study show that half of
patient with SAP do not survive and die due to
complications as respiratory failure and impaired in
gas exchanges, increased length of stay after SAP.
Besides that current study's findings were in harmony
with the results of the investigation conducted by
Sadik, Ail, et al., (2025),who found that Hospital
Length of Stay, Mortality, and Readmissions among
Patients Hospitalized for Acute Stroke, and founded
that commonly reported complications among their
patients were brain edema, pneumonia, deep vein
thrombosis. Tinker et al., (2021), discovered that
SAP significantly affects stroke-related morbidity and
mortality, as measured by 30-day mortality based on
the following factors: age, hemorrhagic stroke
subtype, and pre-stroke modified rankin.

By looking at the length of stay in the ICU, The
current investigation indicated a very statistically
significant difference between the two groups.
patients with SAP have a long period of stay in the
ICU. The findings align with Jitpratoom et al.,
(2024), who discovered SAP has been linked to
longer hospital stays and worse functional outcomes.
And The findings align with Labeit et al., (2023),
who revealed that the average 1CU stay was extended
by 4.7 days for patients with post stroke dysphagia
and SAP. Also these findings were corroborated
byTeh et al., (2018) They verified that even after
controlling for a number of known prognostic
indicators, SAP had a negative impact on mortality
for up to a year and is correlated with extended
hospital stays and low functional ability at discharge
in those with stroke.

Regarding connect on MV, current study show that
due to respiratory dysfunction and low oxygen levels,
nearly half of the pneumonia cases were connected to
a ventilator, This finding in agreement with Abdeen
et al., (2025),who indicated that, in acute or
emergency situations, mechanical ventilation is an
essential technigque to maintain life, especially for
patients with respiratory failure due to hypoxemic
conditions, damaged airways, chest infection or
obstructed ventilation. Positive ventilation is used
during this process, which depends on the resistance
and compliance of the airway system.

Conclusion:

= Stroke associated pneumonia represents one of the
most prevalent infections occurring post-stroke
which correlates with heightened mortality rates,
prolonged length of stay and use of MV.

Recommendations

The study's findings prompt the following

recommendations

= Develop and implement protocol for nurses, who
are integral in patient care, regarding the acute
complications associated with acute stroke for early
recognition and management.

= Apply of the current study with more participants in
other locations around Egypt to generalize the
findings.
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