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 Purpose: Early detection of dysphagia in acute stroke is critical as it allows for 
immediate intervention, thereby reducing mortality, morbidity, length of 
hospitalization, and healthcare costs. These findings have led to the 
recommendation to screen swallowing ability in all acute stroke patients, 
regardless of stroke severity. A systematic review of the literature was 
undertaken to determine the evidence-based validity of dysphagia screening 
items using instrumental evaluation as the reference standard.  

 Methods: Four databases from 1985 through March, 2011 were searched using 
the terms cerebrovascular disease, stroke deglutition disorders, and dysphagia. 
Eligibility criteria were: homogeneous stroke population, comparison to 
instrumental examination, clinical examination without equipment, outcome 
measures of dysphagia and aspiration, and validity for screening items 
reported or able to be calculated. Articles meeting inclusion criteria were 
evaluated for methodological rigor. Sensitivity, specificity, and predictive 
capabilities were calculated for each item.     

 Results: Total source documents numbered 832; 86 were reviewed in full, and 
16 met inclusion criteria. Study quality was variable. Testing swallowing, 
generally with water, was most common. Swallowing protocols, nor sensitivity 
and specificity were consistent across studies. Non-swallowing behaviors were 
also identified as predictive of aspiration.    

 Conclusion: Numerous behaviors were identified that were associated with 
aspiration. The best combination of non-swallowing and swallowing items as 
well as the best swallowing protocol remains unclear. Findings of this review 
will assist in development of valid clinical screening instruments that can be 
used by nurses to identify dysphagia among stroke patients.  

 



LEARNING OBJECTIVES 

 Identify valid evidence-based dysphagia 

screening items for use with patients 

experiencing neurological difficulties such as 

stroke.  

 

 Discuss swallowing protocols and item sensitivity 

and specificity as they relate to assessment of 

patients with stroke.  
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BACKGROUND 

 Dysphagia commonly occurs in association with 

stroke increasing risk for aspiration & 

pneumonia 

 Swallowing screening is the first step in 

identifying risk of dysphagia & aspiration 

 Early detection of dysphagia provides immediate 

intervention reducing morbidity, length of stay, 

and healthcare costs 

 Screening swallowing after stroke ensures 

patient safety & quality care 

 Meets professional guidelines of care 



SWALLOWING SCREENING TOOL 

 There is no consensus on which is the best 

Swallowing Screening Tool (SST) 

 SSTs should be: 

 Valid 

 Reliable 

 Feasible 

 Many SSTs focus primarily on high sensitivity 

due to increased morbidity/mortality of 

aspiration which necessitates a tool with low 

false-negative results 

 Likelihood ratios combine sensitivity & specificity 

to determine the relative risk of dysphagia 

 



PURPOSE 

 A Systematic review was undertaken: 

 

 To facilitate the evaluation of the quality of items 

used in SSTs 

 

 To identify items to include in the development of 

a stroke SST 
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METHODS 

 Electronic databases 

 PubMed, CINAHL Plus, 

 ProQuest Nursing and Allied Health, PsychoINFO 

 Search terms 

 Cerebrovascular disease, stroke, deglutition disorders 

& dysphagia 

 Timeframe 

 January 1985 through March 2011 

 Limits 

 English language articles involving adults 

 Exclusions 

 Review articles & nonpeer-reviewed articles 



INCLUSION CRITERIA 

 Publications reporting on homogeneous stroke 

populations 

 Clinical features were compared with 

instrumental examination results – 

videofluoroscopic or videoendoscopic evaluations 

 Clinical exam without equipmentunless separate 

analysis 

 Outcome of instrumental exam findings were 

dysphagia and/or aspiration 

 Report of sensitivity & specificity for individual 

items or raw data available 
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SEARCH OUTCOMES 

Action Accepted Eliminated 

1. Electronic database search 808 

2. Focus on screening, correlates of  

    dyspahgia or aspiration 

62 746 

3. Review of references & hand searches 24 

4. Total reviewed for inclusion 86 

5. Met all 4 components for inclusion 19 67 

6. Redundancy in sample 3 

7. Total included in methodological review 16 

8. Second independent reviewer agreement 100% 



METHODOLOGICAL RIGOR 

 Independent assessment of methodological rigor 

 Using criteria from: 

 Cochrane guidelines  (Reitsma, et al., 2009) 

 Quality Assessment for Diagnostic Accuracy of 

Studies tool  (Whiting, et al., 2003) 

 Clinical Epidemiology  (Sackett, et al., 1991) 

 Modified to address stroke focus using clinical 

features associated with risk of 

dysphagia/aspiration and instrumental 

evaluation 

 14 criteria 

 Yes (1), No (0), Not stated (?) 



COCHRANE, QUADAS, AND SACKETT CRITERIA 

USED TO ASSESS THE QUALITY OF ARTICLES 

 Was the sample representative of patients with stroke (e.g. 

includes mild, moderate, and severe stroke) who will 

receive a swallowing screening test in clinical practice? 

 Is the instrumental swallowing examination and/or 

protocol likely to correctly identify dysphagia and/or airway 

invasion? 

 Is the time period between administration of the clinical 

items and the instrumental swallowing examination short 

enough to be reasonably sure that dysphagia/airway 

invasion does not change between the two tests (24 hours 

acute stroke, 1 week chronic stroke)? 

 Did the whole sample or a random selection of the sample 

receive verification of dysphagia/airway invasion using an 

instrumental swallowing examination? 



 Did all patients receive the same instrumental swallowing 

examination regardless of the results of the clinical test 

results? 

 Did the instrumental swallowing examination not include 

items from the clinical test and vice versa? 

 Was the instrumental swallowing examination results 

interpreted without knowledge of the results of the clinical 

test? 

 Was the clinical test results interpreted without knowledge 

of the results of the instrumental swallowing examination? 

 Was the same patient/clinical data available that is 

typically available in routine clinical practice? 

 Were uninterpretable test results reported? 

 Were withdrawals from the study explained? 

 

 



QUALITY OF STUDIES 

 None of the articles met all 14 measures 

 No study reported on uninterpretable results; 2 

discussed patient withdrawal 

 Two studies achieved high scores of 12; one 

scored 4 

 7 studies enrolled patients consecutively 

 Instrumental exams were mostly (13) 

videofluoroscopic swallow studies; 2 

videoendoscopic evaluations; 1 used both 

 11 studies described clinical protocols so 

replication would be possible 



SCREENING ITEMS IDENTIFIED 

 Demographics 

 Age; Gender 

 History 

 Pneumonia; Reduced nutrition 

 Functional assessment 

 Level of consciousness; Barthel < 60; Right hemiparesis 

 Oral mechanism assessment 

 Dysarthria; Dysphonia; Weak volitional cough; Unilateral 

jaw weakness; Weak/Asymmetrical palatal movement; 

Reduced secretion management; Reduced pharyngeal 

sensation; Abnormal gag reflex; CN IX abnormality  

 Swallowing test 

 Cough after swallow; Throat clear after swallow; Voice 

change after swallow; Incomplete oral clearance; Absent 

swallow; Reduced secretion control 



SCREENING ITEMS 

 Direct testing of swallowing was the most 

frequent category identified 

 Protocols differed 

 All but 1 study used calibrated volumes 

 10 studies tested with only water 

 7 studies started with or maintained small volumes – 

3-5 mL 

 4 studies used only large volumes 

 Generally items achieved either high specificity 

or high sensitivity - > 80% 

 Only 1 item swallow test using 10 – 5 mL 

volumes met both high sensitivity & specificity 



Study Outcome 

measured 

Items Sens Spec +LR (95% CI) 
  

  

McCullough  Aspiration Weak unilateral jaw   

0.2

558 

0.9590 6.242 (2.30 – 16.94) 

  

2005 Dysphonia 0.5349 0.8607 3.839 (2.28 – 6.47) 

Failed 3-oz WST (cough, throat 

clear, voice change)  

0.4844 0.9508 9.930 (4.29 – 22.96) 

Failed 10 ml WST 0.3721 0.9590 9.079 (3.54 – 23.29)   

Failed 5 ml WST 0.4419 0.9426 7.701 (3.48 – 17.03)   

  

Mann Dysphagia Male gender 0.7195 0.5217 1.504 (1.08 – 2.09)   

2001 Age > 65 0.7683 0.4130 1.309 (.999 – 1.71)   

Barthel Index < 60 0.4268 0.9111 4.802 (1.82 – 12.63)   

Weak/asymmetrical palatal 

movement 

0.8537 0.5652 1.963 (1.39 – 2.76) 
  

Incomplete oral clearance 0.5244 0.9130 6.030 (2.31 – 15.73)   

Impaired pharyngeal response 

(cough, voice change- 5, 10 ml 

WST) 

0.4512 0.9565 10.378 (2.62 – 41.10) 

  

  

Lim 

2001 

Aspiration Failed 50 ml WST 0.8462 0.7500 3.385 (1.66 – 6.90) 
  

  

Smithard Aspiration ↓ LOC 0.5000 0.9198 6.167 (2.55 – 14.92)   

1998 Weak/absent volitional cough 0.4500 0.9054 4.757 (2.02 – 11.19)   

Failed 5 ml WST (cough) 0.4000 0.9324 5.920 (2.17 – 16.13)   

Failed 5 ml WST (weak, wet voice) 0.4500 0.7432 1.753 (0.94 – 3.26)   
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DISCUSSION 

 5 principle categories  

 Demographic features – male and older than 65 years 

 History of pneumonia & reduced nutrition 

 While feasible unclear if items would reduce 

specificity 

 3 global assessment measures 

 Level of consciousness, Barthel Index score, & 

hemiplegia - ? Feasibility 

 Future 

 Research Study with ED nurses 
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