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Abstract
Background: Post-stroke dysphagia is a common complication of acute stroke and is associated with aspiration, pneumonia, prolonged hospitalization, disability, and mortality. Objective: To determine the frequency, clinical outcomes, and predictors of poor prognosis among acute stroke patients with dysphagia at Services Hospital Lahore. Methods: This cross-sectional observational study included 124 acute stroke patients categorized into dysphagia-positive and dysphagia-negative groups. Baseline characteristics, stroke subtype, NIHSS score, comorbidities, dysphagia screening, pneumonia, ICU admission, length of stay, discharge mRS, and mortality were analyzed. Poor functional outcome was defined as mRS ≥3 at discharge. Results: Dysphagia was present in 53 patients (42.7%). Dysphagia-positive patients had longer hospital stay than dysphagia-negative patients (7.1 ± 3.3 vs 3.8 ± 1.7 days), higher pneumonia frequency (24.5% vs 5.6%), greater poor functional outcome (62.3% vs 26.8%), and higher mortality (11.3% vs 2.8%). Dysphagia independently predicted poor outcome (OR 4.5, 95% CI 2.0–10.1; p<0.001). Pneumonia, NIHSS ≥15, hemorrhagic stroke, atrial fibrillation, previous stroke, and delayed screening were also significant predictors. Conclusion: Post-stroke dysphagia was frequent and strongly associated with adverse inpatient outcomes. Early screening and swallowing intervention may improve stroke care outcomes. Keywords: Stroke, dysphagia, pneumonia, NIHSS, mRS, Services Hospital Lahore. 

Introduction
Post-stroke dysphagia is a frequent and clinically important complication of acute stroke, affecting swallowing safety, nutritional adequacy, airway protection, and recovery trajectory. It may occur after both ischemic and hemorrhagic stroke and is particularly concerning because impaired swallowing increases the risk of aspiration, pneumonia, prolonged hospitalization, disability, and mortality. International evidence supports early dysphagia screening in acute stroke care, yet the accuracy, timing, and clinical implementation of screening protocols vary across hospital systems (1,2). Contemporary guidelines emphasize structured assessment and timely intervention because dysphagia is not only a symptom of neurological injury but also a modifiable contributor to adverse inpatient outcomes (3,4).
The population of interest in this study comprises adult patients admitted with acute stroke at Services Hospital Lahore, a tertiary care teaching hospital in Pakistan. In this setting, dysphagia screening is especially relevant because acute stroke patients often present with multiple prognostic risk factors, including older age, severe neurological deficit, hypertension, diabetes mellitus, atrial fibrillation, dysarthria, previous stroke, and hemorrhagic stroke subtype. The available study data show that 53 of 124 patients were dysphagia-positive, giving a dysphagia frequency of 42.7%, while 71 patients were dysphagia-negative; dysphagia was more frequent among hemorrhagic stroke patients than ischemic stroke patients. Clinically important adverse outcomes were also more common in the dysphagia group, including pneumonia, prolonged hospitalization, poor discharge functional status, and in-hospital mortality .
[bookmark: _GoBack]Previous research has demonstrated that dysphagia screening after stroke may reduce pneumonia risk and improve care pathways when performed early and consistently (5,6). However, much of the available evidence comes from high-resource health systems where dedicated stroke units, speech and language therapy services, instrumental swallowing assessment, and standardized multidisciplinary protocols are more consistently available. In low- and middle-income settings, including Pakistan, local evidence remains limited regarding how post-stroke dysphagia relates to functional outcome, pneumonia, antibiotic use, ICU admission, mortality, and length of stay within routine tertiary-care practice. This creates a practical knowledge gap: clinicians recognize dysphagia as clinically important, but locally generated data are needed to justify systematic early screening and swallowing intervention protocols in acute stroke units.
The comparison of interest is between acute stroke patients with dysphagia and those without dysphagia, while the main outcomes include poor functional outcome at discharge, pneumonia, length of hospital stay, ICU admission, mechanical ventilation, enteral feeding, and in-hospital mortality. This PICO framework allows the study to evaluate whether dysphagia is merely associated with stroke severity or whether it functions as a clinically meaningful predictor of poor prognosis after adjustment for relevant factors such as stroke subtype, NIHSS severity, atrial fibrillation, previous stroke, pneumonia, delayed screening, stroke-unit admission, and early swallowing intervention.
Therefore, this study aimed to determine the frequency, clinical correlates, and in-hospital outcomes of post-stroke dysphagia among acute stroke patients admitted to Services Hospital Lahore and to identify predictors of poor prognosis. The study hypothesis was that post-stroke dysphagia is significantly associated with increased pneumonia, prolonged hospitalization, poor functional outcome at discharge, and higher in-hospital mortality among acute stroke patients in a tertiary care setting.


Material and methods
A cross-sectional observational study was conducted at the Department of Neurology and Stroke Unit, Services Hospital Lahore, Pakistan, to evaluate dysphagia screening, clinical predictors, and in-hospital outcomes among patients admitted with acute stroke. Adult patients with radiologically or clinically confirmed ischemic or hemorrhagic stroke were included, and participants were categorized into dysphagia-positive and dysphagia-negative groups according to bedside swallowing assessment and/or videofluoroscopic confirmation where clinically indicated. Patients with incomplete inpatient outcome records, non-stroke neurological disease causing swallowing impairment, or pre-existing severe dysphagia unrelated to the index stroke were excluded.
A total of 124 patients were included, comprising 53 dysphagia-positive patients and 71 dysphagia-negative patients. Baseline demographic and clinical variables included age, sex, stroke subtype, NIHSS score at admission, hypertension, diabetes mellitus, atrial fibrillation, previous stroke history, smoking status, dysarthria, stroke-unit admission, and timing of dysphagia screening. Dysphagia screening within 24 hours was recorded as early screening, while screening after 24 hours was classified as delayed screening. Clinical outcome variables included aspiration risk, enteral tube feeding, empiric antibiotic use, pneumonia during hospitalization, ICU admission, mechanical ventilation, recurrent stroke, prolonged hospitalization of more than 7 days, in-hospital mortality, discharge modified Rankin Scale score, and poor functional outcome, defined as mRS ≥3 at discharge .
Data were collected using standardized clinical records and inpatient outcome documentation. Stroke severity was assessed using the NIHSS, and functional outcome was assessed using the modified Rankin Scale at discharge. Dysphagia was assessed through bedside swallowing screening, with videofluoroscopic confirmation documented in selected patients when available. Early swallowing intervention was recorded when dietary modification, enteral feeding decision-making, swallowing therapy, or aspiration-prevention measures were initiated after dysphagia identification. To reduce information bias, clinical definitions were applied consistently across all participants, and outcomes were recorded using objective inpatient endpoints.
Statistical analysis was performed using descriptive and inferential methods. Continuous variables were summarized as mean ± standard deviation or median with interquartile range according to distribution, while categorical variables were reported as frequencies and percentages. Between-group comparisons were performed for dysphagia-positive and dysphagia-negative patients. Chi-square or Fisher’s exact test was used for categorical variables, and independent-samples t-test or Mann–Whitney U test was used for continuous variables where appropriate. Logistic regression analysis was used to identify predictors of poor clinical outcome, with odds ratios, 95% confidence intervals, and p-values reported. Variables of clinical relevance, including dysphagia presence, atrial fibrillation, previous stroke, hypertension, hemorrhagic stroke subtype, pneumonia, NIHSS ≥15, delayed dysphagia screening, stroke-unit admission, and early swallowing intervention, were evaluated as candidate predictors.
Potential confounding was addressed by examining clinically relevant covariates related to stroke severity, vascular risk profile, stroke subtype, infection, and care pathway factors. A p-value of <0.05 was considered statistically significant. Data integrity was maintained through cross-checking of demographic, clinical, screening, and outcome variables before analysis. Ethical approval was obtained according to institutional requirements, and patient confidentiality was maintained by using anonymized study data.
Results
A total of 124 patients with acute stroke were included in the study, comprising 53 (42.7%) dysphagia-positive patients and 71 (57.3%) dysphagia-negative patients. The mean age of the study population was 66.8 ± 11.4 years, and males constituted 59.7% of participants. Ischemic stroke was the predominant subtype, accounting for 71.0% of cases, while hemorrhagic stroke represented 29.0%. The median NIHSS score at admission was 11 (IQR: 7–16). Hypertension was the most common comorbidity (66.1%), followed by diabetes mellitus (31.5%), smoking history (33.1%), atrial fibrillation (23.4%), and previous stroke history (21.8%). Dysarthria at presentation was observed in 37.1% of patients, while 73.4% were admitted to the stroke unit. Dysphagia screening within 24 hours was performed in 79.0% of patients .
Table 1. Baseline Demographic and Clinical Characteristics of Acute Stroke Patients
	Variable
	Total (n=124)
	Dysphagia Positive (n=53)
	Dysphagia Negative (n=71)
	p-value

	Age (years), mean ± SD
	66.8 ± 11.4
	68.9 ± 10.7
	65.2 ± 11.8
	0.081

	Male sex, n (%)
	74 (59.7)
	31 (58.5)
	43 (60.6)
	0.812

	Female sex, n (%)
	50 (40.3)
	22 (41.5)
	28 (39.4)
	0.812

	Ischemic stroke, n (%)
	88 (71.0)
	32 (60.4)
	56 (78.9)
	0.026

	Hemorrhagic stroke, n (%)
	36 (29.0)
	21 (39.6)
	15 (21.1)
	0.026

	NIHSS score at admission, median (IQR)
	11 (7–16)
	15 (10–18)
	8 (5–12)
	<0.001

	Hypertension, n (%)
	82 (66.1)
	39 (73.6)
	43 (60.6)
	0.132

	Diabetes mellitus, n (%)
	39 (31.5)
	19 (35.8)
	20 (28.2)
	0.366

	Atrial fibrillation, n (%)
	29 (23.4)
	17 (32.1)
	12 (16.9)
	0.047

	Previous stroke history, n (%)
	27 (21.8)
	15 (28.3)
	12 (16.9)
	0.129

	Smoking history, n (%)
	41 (33.1)
	19 (35.8)
	22 (31.0)
	0.575

	Dysarthria at presentation, n (%)
	46 (37.1)
	28 (52.8)
	18 (25.4)
	0.002

	Admission to stroke unit, n (%)
	91 (73.4)
	35 (66.0)
	56 (78.9)
	0.108

	Dysphagia screening within 24 h, n (%)
	98 (79.0)
	37 (69.8)
	61 (85.9)
	0.029


Patients with dysphagia had significantly higher admission NIHSS scores, greater prevalence of hemorrhagic stroke, atrial fibrillation, and dysarthria at presentation compared with dysphagia-negative patients. Early dysphagia screening within 24 hours was less frequent among dysphagia-positive patients (69.8% vs 85.9%, p=0.029).
Clinical comorbidities and inpatient variables are presented in Table 2. Aspiration risk during screening was identified in 35.5% of patients, while 16.9% required enteral tube feeding. Pneumonia developed in 13.7% of patients during hospitalization, ICU admission occurred in 15.3%, and mechanical ventilation was required in 8.9%. Moderate-to-severe disability at discharge (mRS ≥3) was observed in 41.9% of the overall cohort. Dysphagia prevalence was substantially higher among hemorrhagic stroke patients than ischemic stroke patients (58.3% vs 36.4%). Videofluoroscopic confirmation of dysphagia was documented in 33.9% of patients .
Table 2. Clinical Comorbidities and Hospitalization Variables
	Variable
	Total n (%)
	p-value

	Aspiration risk identified on screening
	44 (35.5)
	<0.001

	Enteral tube feeding required
	21 (16.9)
	<0.001

	Empiric antibiotic administration
	12 (9.7)
	0.011

	Pneumonia during hospitalization
	17 (13.7)
	<0.001

	ICU admission
	19 (15.3)
	0.004

	Mechanical ventilation
	11 (8.9)
	0.006

	Moderate-to-severe disability at discharge (mRS ≥3)
	52 (41.9)
	<0.001

	Recurrent stroke during admission
	6 (4.8)
	0.287

	In-hospital mortality
	8 (6.5)
	0.018

	Prolonged hospitalization (>7 days)
	37 (29.8)
	<0.001

	Dysphagia among hemorrhagic stroke patients
	21 (58.3)
	0.014

	Dysphagia among ischemic stroke patients
	32 (36.4)
	0.026

	Positive bedside swallow screening test
	49 (39.5)
	<0.001

	Videofluoroscopic confirmation of dysphagia
	42 (33.9)
	<0.001


Hospital outcome analysis demonstrated significantly worse outcomes among dysphagia-positive patients. Mean hospital stay was longer in the dysphagia group compared with the non-dysphagia group (7.1 ± 3.3 vs 3.8 ± 1.7 days, p<0.001). Pneumonia occurred in 24.5% of dysphagia-positive patients versus 5.6% of dysphagia-negative patients. Poor functional outcome at discharge (mRS ≥3) was observed in 62.3% of dysphagia-positive patients compared with 26.8% of dysphagia-negative patients. Similarly, in-hospital mortality was markedly higher among dysphagia-positive patients (11.3% vs 2.8%) .
Table 3. Clinical Outcomes According to Dysphagia Status
	Outcome
	Dysphagia Positive (n=53)
	Dysphagia Negative (n=71)
	Effect Measure
	p-value

	Length of stay (days), mean ± SD
	7.1 ± 3.3
	3.8 ± 1.7
	Mean difference 3.3 days
	<0.001

	Pneumonia during hospitalization, n (%)
	13 (24.5)
	4 (5.6)
	OR 5.4
	<0.001

	Empiric antibiotic use, n (%)
	10 (18.9)
	2 (2.8)
	OR 8.0
	0.002

	Poor functional outcome (mRS ≥3), n (%)
	33 (62.3)
	19 (26.8)
	OR 4.5
	<0.001

	In-hospital mortality, n (%)
	6 (11.3)
	2 (2.8)
	OR 4.4
	0.041

	Mean discharge mRS score
	3.4 ± 1.2
	2.2 ± 1.0
	Mean difference 1.2
	<0.001


Multivariable inferential analysis identified dysphagia as an independent predictor of poor clinical outcome (OR 4.5, 95% CI 2.0–10.1, p<0.001). Pneumonia during hospitalization was the strongest predictor of poor prognosis (OR 5.2, 95% CI 2.1–12.9, p<0.001). Severe stroke at admission (NIHSS ≥15) was also associated with poor outcome (OR 3.8, 95% CI 1.7–8.5, p=0.002). Hemorrhagic stroke subtype, atrial fibrillation, previous stroke history, and delayed dysphagia screening beyond 24 hours were significantly associated with worse clinical outcomes. Conversely, stroke-unit admission and early swallowing intervention demonstrated protective associations with reduced odds of poor prognosis .
Table 4. Multivariable Predictors of Poor Clinical Outcome
	Predictor
	Odds Ratio (OR)
	95% CI
	p-value
	Interpretation

	Dysphagia presence
	4.5
	2.0–10.1
	<0.001
	Significant predictor of poor outcome

	Atrial fibrillation
	2.1
	1.1–4.3
	0.028
	Increased risk of poor outcome

	Previous stroke history
	1.8
	1.0–3.7
	0.041
	Modestly increased odds

	Hypertension
	1.4
	0.8–2.9
	0.172
	Not independently significant

	Hemorrhagic stroke subtype
	2.6
	1.2–5.8
	0.014
	Associated with worse prognosis

	Pneumonia during hospitalization
	5.2
	2.1–12.9
	<0.001
	Strong predictor of poor prognosis

	NIHSS score ≥15
	3.8
	1.7–8.5
	0.002
	Severe stroke associated with poor outcome

	Delayed dysphagia screening (>24 h)
	2.3
	1.0–5.0
	0.046
	Associated with worse outcome

	Admission to stroke unit
	0.58
	0.30–0.95
	0.032
	Protective association

	Early swallowing intervention
	0.54
	0.29–0.98
	0.039
	Reduced odds of poor outcome


The baseline demographic analysis demonstrated that dysphagia-positive patients had a clinically more severe stroke profile than dysphagia-negative patients. Patients with dysphagia had significantly higher median NIHSS scores at admission (15 vs 8, p<0.001), indicating greater neurological impairment. Hemorrhagic stroke was significantly more common among dysphagia-positive patients (39.6% vs 21.1%, p=0.026), whereas ischemic stroke predominated in the non-dysphagia group. Atrial fibrillation was also significantly associated with dysphagia status, being present in 32.1% of dysphagia-positive patients compared with 16.9% of dysphagia-negative patients (p=0.047). Similarly, dysarthria at presentation was markedly more frequent among dysphagia-positive patients (52.8% vs 25.4%, p=0.002). Early dysphagia screening within 24 hours occurred less frequently in dysphagia-positive patients than in dysphagia-negative patients (69.8% vs 85.9%, p=0.029), suggesting that delayed swallowing assessment may contribute to adverse clinical progression.
Analysis of hospitalization-related variables showed that aspiration-related complications were common among patients with post-stroke dysphagia. Aspiration risk was identified in 35.5% of the overall cohort, while enteral tube feeding was required in 16.9% of patients. Pneumonia developed in 13.7% of all admitted stroke patients, and ICU admission occurred in 15.3%. Mechanical ventilation was required in 8.9% of patients, reflecting substantial inpatient disease severity. Moderate-to-severe disability at discharge (mRS ≥3) was observed in 41.9% of the study population, indicating considerable functional impairment after acute stroke. Dysphagia prevalence was substantially higher among hemorrhagic stroke patients than ischemic stroke patients (58.3% vs 36.4%), reinforcing the relationship between severe neurological injury and swallowing dysfunction. Videofluoroscopic confirmation of dysphagia was documented in 33.9% of patients, supporting objective validation of bedside swallowing findings .
Outcome analysis demonstrated significantly worse inpatient outcomes among dysphagia-positive patients compared with dysphagia-negative patients. Mean hospital stay was nearly doubled in the dysphagia group (7.1 ± 3.3 days vs 3.8 ± 1.7 days, p<0.001), indicating increased healthcare utilization and prolonged recovery. Pneumonia occurred in 24.5% of dysphagia-positive patients compared with only 5.6% of dysphagia-negative patients, corresponding to an odds ratio of 5.4 (p<0.001). Empiric antibiotic use was also substantially higher among dysphagia-positive patients (18.9% vs 2.8%, OR 8.0, p=0.002), likely reflecting increased concern for aspiration-related infection. Poor functional outcome at discharge, defined as mRS ≥3, was observed in 62.3% of dysphagia-positive patients compared with 26.8% of dysphagia-negative patients (OR 4.5, p<0.001). In-hospital mortality was approximately fourfold higher among patients with dysphagia (11.3% vs 2.8%, OR 4.4, p=0.041). Additionally, mean discharge mRS score remained significantly worse among dysphagia-positive patients (3.4 ± 1.2 vs 2.2 ± 1.0, p<0.001), indicating persistent functional disability at discharge .
Multivariable inferential analysis identified several independent predictors of poor clinical outcome. Dysphagia presence was independently associated with a 4.5-fold increase in the odds of poor prognosis (95% CI 2.0–10.1, p<0.001). Pneumonia during hospitalization emerged as the strongest predictor of adverse outcome (OR 5.2, 95% CI 2.1–12.9, p<0.001), highlighting the major contribution of aspiration-related complications to stroke morbidity. Severe stroke at presentation, defined as NIHSS ≥15, was associated with significantly increased odds of poor outcome (OR 3.8, 95% CI 1.7–8.5, p=0.002). Hemorrhagic stroke subtype, atrial fibrillation, previous stroke history, and delayed dysphagia screening beyond 24 hours were also significantly associated with worse prognosis. In contrast, admission to a dedicated stroke unit demonstrated a protective effect (OR 0.58, 95% CI 0.30–0.95, p=0.032), while early swallowing intervention was associated with a 46% reduction in the odds of poor clinical outcome (OR 0.54, 95% CI 0.29–0.98, p=0.039). These findings suggest that timely dysphagia recognition and structured stroke-unit care may play an important role in improving functional recovery and reducing inpatient complications after acute stroke.
[image: ]

Figure 1. Relationship Between Post-Stroke Dysphagia, Pneumonia, Functional Disability, and In-Hospital Mortality
A grouped gradient outcome-distribution visualization demonstrated a marked escalation in adverse clinical outcomes among dysphagia-positive patients compared with dysphagia-negative patients. Pneumonia incidence increased from 5.6% in the non-dysphagia group to 24.5% in the dysphagia group, representing more than a fourfold relative increase. Poor functional outcome at discharge (mRS ≥3) was observed in 62.3% of dysphagia-positive patients compared with 26.8% of dysphagia-negative patients, indicating a substantial disability gradient associated with swallowing dysfunction. In-hospital mortality similarly increased from 2.8% to 11.3% among patients with dysphagia. Mean hospitalization duration demonstrated a parallel outcome burden, rising from 3.8 ± 1.7 days in dysphagia-negative patients to 7.1 ± 3.3 days in dysphagia-positive patients. The integrated distribution pattern showed that dysphagia clustered consistently with higher complication burden, greater functional dependence, and prolonged hospitalization, supporting its role as an independent marker of severe post-stroke clinical deterioration. 
Discussion
The present study evaluated the clinical outcomes and prognostic significance of post-stroke dysphagia among patients admitted with acute stroke at a tertiary care teaching hospital in Pakistan. The findings demonstrated that dysphagia was highly prevalent, affecting 42.7% of the study population, and was independently associated with significantly worse clinical outcomes, including pneumonia, prolonged hospitalization, poor functional status at discharge, and increased in-hospital mortality. Dysphagia-positive patients had substantially higher odds of poor prognosis even after adjustment for major clinical covariates, supporting the hypothesis that swallowing dysfunction represents an important and clinically actionable determinant of adverse stroke outcomes. These findings are consistent with international literature identifying dysphagia as one of the most important complications of acute stroke because of its close relationship with aspiration, malnutrition, infection, and delayed neurological recovery (12,13).
The frequency of dysphagia observed in this study is comparable to previously reported prevalence estimates from systematic reviews and multicenter stroke cohorts, where dysphagia prevalence after stroke has ranged from approximately 30% to 65% depending on stroke severity, timing of assessment, and diagnostic methodology (14,15). The higher prevalence of dysphagia among hemorrhagic stroke patients observed in the present study aligns with prior evidence suggesting that hemorrhagic stroke is frequently associated with more severe neurological injury, impaired consciousness, and greater brainstem or cortical disruption affecting swallowing pathways (16). Similarly, the significantly higher NIHSS scores among dysphagia-positive patients support earlier observations that swallowing dysfunction strongly correlates with overall stroke severity and neurological impairment (17).
One of the most clinically significant findings of the present study was the strong association between dysphagia and pneumonia development. Pneumonia occurred in nearly one-quarter of dysphagia-positive patients and emerged as the strongest independent predictor of poor clinical outcome in multivariable analysis. This observation is biologically plausible because impaired swallowing function compromises airway protection, thereby increasing the risk of aspiration of oral secretions, food, and gastric contents. Previous meta-analyses have consistently demonstrated that dysphagia screening and early swallowing assessment can significantly reduce aspiration pneumonia among acute stroke patients (18,19). The markedly increased empiric antibiotic use observed among dysphagia-positive patients in the current study further reflects the clinical burden associated with aspiration-related respiratory complications and highlights an important antimicrobial stewardship concern in hospitalized stroke patients.
The present findings also demonstrated significantly prolonged hospitalization among dysphagia-positive patients, with mean hospital stay increasing from 3.8 days in dysphagia-negative patients to 7.1 days in dysphagia-positive patients. Prolonged hospitalization after stroke may reflect greater neurological disability, increased risk of secondary complications, delayed nutritional recovery, and higher dependency requirements. Similar associations between dysphagia and extended hospital stay have been reported in both Asian and European stroke populations (20,21). From a healthcare systems perspective, prolonged hospitalization substantially increases resource utilization and economic burden, particularly in resource-constrained tertiary-care settings where stroke units and rehabilitation facilities may already be under significant pressure.
Another important finding was the strong association between dysphagia and poor functional outcome at discharge. Nearly two-thirds of dysphagia-positive patients experienced moderate-to-severe disability compared with approximately one-quarter of dysphagia-negative patients. These findings support the concept that dysphagia is not only a marker of stroke severity but also a direct contributor to functional deterioration through impaired nutritional intake, aspiration risk, reduced rehabilitation participation, and systemic complications. Prior studies have similarly shown that swallowing dysfunction adversely affects post-stroke rehabilitation efficiency and long-term quality of life (22,23). The significantly higher discharge mRS scores among dysphagia-positive patients in the current study further emphasize the substantial disability burden associated with impaired swallowing after stroke.
Importantly, delayed dysphagia screening beyond 24 hours was independently associated with poor clinical outcome, whereas early swallowing intervention and admission to a dedicated stroke unit demonstrated protective effects. These findings support current international recommendations advocating universal early dysphagia screening in acute stroke pathways (24,25). Early recognition of swallowing dysfunction allows prompt implementation of aspiration precautions, dietary modification, enteral feeding decisions, and swallowing rehabilitation strategies before major complications occur. The protective association observed with stroke-unit admission is also consistent with prior evidence demonstrating improved stroke outcomes in specialized multidisciplinary units due to coordinated neurological monitoring, rehabilitation services, infection prevention, and standardized care protocols (26).
The present study has important implications for acute stroke care in Pakistan and other low- and middle-income healthcare systems. Dysphagia screening is frequently underprioritized in busy emergency and inpatient settings because of limited speech therapy resources, inconsistent screening protocols, and inadequate multidisciplinary coordination. However, the current findings suggest that systematic early dysphagia assessment may substantially reduce pneumonia, disability, and mortality while improving inpatient stroke outcomes. The implementation of standardized bedside swallowing screening protocols and structured stroke-unit pathways may therefore represent cost-effective interventions capable of improving neurological outcomes in tertiary-care hospitals.
Several limitations should be considered while interpreting the study findings. First, the single-center observational design may limit external generalizability to other healthcare settings and populations. Second, the sample size was relatively modest, which may reduce statistical power for subgroup analyses and rare clinical outcomes. Third, not all patients underwent videofluoroscopic confirmation, potentially introducing variability in dysphagia classification. Fourth, the observational nature of the study limits causal inference, and residual confounding related to stroke severity, rehabilitation intensity, or comorbidity burden may still exist despite multivariable adjustment. Finally, long-term functional outcomes after discharge were not evaluated, limiting assessment of persistent disability and recovery trajectory.
Despite these limitations, the study provides clinically meaningful tertiary-care evidence regarding the burden and prognostic impact of post-stroke dysphagia in Pakistan. The integration of bedside screening, functional outcomes, hospitalization metrics, and multivariable prognostic analysis strengthens the clinical relevance of the findings. Future multicenter prospective studies with larger populations and longitudinal follow-up are needed to further validate these associations and evaluate the effectiveness of standardized dysphagia screening and rehabilitation protocols in improving stroke outcomes.
Conclusion
Post-stroke dysphagia was highly prevalent among acute stroke patients admitted to Services Hospital Lahore and was significantly associated with pneumonia, prolonged hospitalization, poor functional outcome, and increased in-hospital mortality. Dysphagia-positive patients demonstrated substantially greater neurological severity, higher rates of aspiration-related complications, and worse discharge disability compared with dysphagia-negative patients. Pneumonia, severe stroke, hemorrhagic stroke subtype, atrial fibrillation, and delayed dysphagia screening independently predicted poor prognosis, whereas stroke-unit admission and early swallowing intervention were associated with improved clinical outcomes. These findings highlight the critical importance of early dysphagia screening and structured multidisciplinary swallowing management in acute stroke care. The implementation of standardized dysphagia assessment protocols within tertiary-care stroke units may help reduce preventable complications, improve functional recovery, and decrease mortality among stroke patients in resource-limited healthcare settings.
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