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Introduction—Dysphagia screening protocols have been recommended to identify patients at risk for aspiration.
The American Heart Association convened an evidence review committee to systematically review evidence for the
effectiveness of dysphagia screening protocols to reduce the risk of pneumonia, death, or dependency after stroke.
Methods—The Medline, Embase, and Cochrane databases were searched on November 1, 2016, to identify randomized
controlled trials (RCTs) comparing dysphagia screening protocols or quality interventions with increased dysphagia
screening rates and reporting outcomes of pneumonia, death, or dependency.
Results—Three RCTs were identified. One RCT found that a combined nursing quality improvement intervention targeting
fever and glucose management and dysphagia screening reduced death and dependency but without reducing the
pneumonia rate. Another RCT failed to find evidence that pneumonia rates were reduced by adding the cough reflex
to routine dysphagia screening. A smaller RCT randomly assigned 2 hospital wards to a stroke care pathway including
dysphagia screening or regular care and found that patients on the stroke care pathway were less likely to require intubation
and mechanical ventilation; however, the study was small and at risk for bias.
Conclusions—There were insufficient RCT data to determine the effect of dysphagia screening protocols on reducing the
rates of pneumonia, death, or dependency after stroke. Additional trials are needed to compare the validity, feasibility,
and clinical effectiveness of different screening methods for dysphagia.   (Stroke. 2018;49:00-00. DOI: 10.1161/
STR.0000000000000159.)
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D

ysphagia is a common consequence of stroke and a
risk factor for aspiration pneumonia,1 which is associated with higher rates of death and disability.2 Methods for

the assessment of aspiration risk include videofluoroscopy,
fiberoptic endoscopic evaluation, and comprehensive speech
pathology evaluation. However, these assessments require
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access to technology or specialty expertise with limited availability. Consequently, many hospitals use dysphagia screening protocols to identify patients who are at low risk of
aspiration and who can then be safely given food, liquids, and
medications.
Dysphagia screening protocols have been recommended for stroke patients.3 However, only a limited number of screening protocols have been validated against
gold standard assessments of aspiration risk.4,5 There is
considerable variation in dysphagia screening protocols
across sites, and guidelines and performance measures
for screening do not specify which protocols are best.6,7
Furthermore, it is uncertain whether different swallowing
assessments reduce the risk of pneumonia, disability, or
death after stroke.
The writing committee for the “2018 Guidelines for the
Early Management of Patients With Acute Ischemic Stroke”8
commissioned an independent evidence review committee (ERC) to review evidence from randomized controlled
trials (RCTs) for the effectiveness of dysphagia screening
protocols for the prevention of aspiration pneumonia, disability, and death after stroke. The ERC addressed this question: In confirmed stroke patients, does dysphagia screening
(or a quality improvement intervention including dysphagia screening), compared with no screening or usual care,
decrease outcomes of pneumonia, death, or the combined
end point of death or dependency? The ERC considered
RCTs of different screening protocols, RCTs of interventions that included dysphagia screening as 1 element of a
multidomain stroke unit intervention, and RCTs of quality
improvement interventions designed to increase adherence
to local dysphagia screening protocols.

Methods
The ERC systematically reviewed randomized RCTs of dysphagia screening protocols or quality improvement interventions to standardize or increase dysphagia screening rates.
Review methods adhered to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses standards9 with
the recommendations of the “ACCF/AHA Clinical Practice
Guideline Methodology Summit Report.”10 Studies were considered eligible if they reported a randomized comparison of
≥2 dysphagia screening strategies, including quality improvement interventions designed to improve dysphagia screening
rates or methods, and reported outcomes of death, disability,
or pneumonia. Full inclusion and exclusion criteria are given
in Table 1.

Search Strategy
Medline (via PubMed/OVID), Embase (via OVID), and Cochrane
Central Database of Controlled Trials (via CENTRAL) were
searched on November 1, 2016, with the use of free text, medical subject headings, and synonyms for dysphagia screening in
stroke patients. The fully specified search strategy is provided
in Table I of the online Data Supplement. Systematic reviews
or meta-analyses of studies meeting the selection criteria
were checked by hand, and individual studies were included
for extraction if they met the selection criteria. References of

individual studies were also back-checked for relevant studies.
The search strategy was developed by the ERC in consultation
with Doctor Evidence (Santa Monica, CA) and carried out by
Doctor Evidence medical librarians.

Review for Eligibility
Doctor Evidence imported the search results into the DOC
Library (Santa Monica, CA), a fully indexed central repository. Screening was performed against the predefined selection criteria (Table 1) developed by the ERC with the Doctor
Evidence: Library Management System (Santa Monica, CA).
The Library Management System is a web-based software
platform featuring key word emphasis (coloring or bolding of
key words), search and ranking functionalities, and the ability
to assign and manage reasons for rejecting references at all
stages of screening.
Title and abstract eligibility was performed by a Doctor
Evidence medical librarian, with subsequent quality control
performed by an independent reviewer. Additional quality
control was performed by an independent Doctor Evidence
methodologist validating all included abstracts and a random
sample of excluded abstracts.
Full-text eligibility was performed by dual independent
review by members of the ERC. Disagreements were resolved
by the ERC chair.

Quality Assessment
Two content ERC members independently assessed the risk of
bias and applicability of each study using the Cochrane Risk
for Bias tool,12 version 5.1. Discrepancies were resolved by a
third reviewer (the ERC chair). Study quality was not a criterion for eligibility for inclusion in the review.

Data Abstraction
Data points and metadata were extracted from the articles
by Doctor Evidence analysts and entered manually into the
DOC Data 2.0 software platform (Santa Monica, CA) using
a universal electronic extraction form and guided by a data
configuration protocol with automated quality control features
to prevent incorrect data-type entry. Each collected data point
was verified manually against the source article by an independent reviewer (ie, single extraction with sequential quality control). Ontology management was undertaken to ensure
consistency in naming characteristics and outcomes across all
studies in a data set.
There were too few studies to perform a meta-analysis.

Results
The review returned 448 articles, of which 20 were screened
by full-text review to identify 3 relevant articles (Figure).
Study quality is shown in Table 2. An overview of the study
designs and main findings is shown in Table 3. Full details are
provided in Table II in the online Data Supplement.
The QASC study (Quality in Acute Stroke Care) was an
RCT of a multidomain stroke unit intervention addressing
fever, glucose control, and dysphagia management.13 In this
cluster randomized trial, 19 stroke units (1126 patients) were
randomized to receive either a fever, sugar, and swallowing
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Table 1. Selection Criteria
Hospitalized patients with stroke (either ischemic stroke or intracerebral
hemorrhage)
Includes adults (age ≥18 y)
Randomized comparison
Intervention was either a dysphagia screen, which could be the only
intervention or only 1 component of a multifaceted intervention to improve
stroke unit care, or a quality improvement intervention to improve
screening rates; screening was defined as “a pass/fail procedure to identify
individuals who require a comprehensive assessment of swallowing
function or a referral for other professional and/or medical services.”11
Comparator group was no screening, an alternative screening method,
usual care, or a gold standard diagnostic method for aspiration (either
speech language pathologist consultation or videofluoroscopy).
Reported ≥1 of these outcomes: death, dependency, or pneumonia
Study published in 1975 or later
Downloaded from http://stroke.ahajournals.org/ by guest on July 22, 2018

intervention designed to improve nursing adherence to evidence-based protocols or a comparator intervention consisting of an abridged version of existing guidelines. The Acute
Screening of Swallow in Stroke or TIA [transient ischemic
attack] tool was used as the dysphagia screen.16 This tool
uses patient symptoms and signs and a water swallow test to
screen for aspiration risk. Nurses in the intervention stroke
units attended an in-service training by a speech language
pathologist and were required to pass a competency examination. They then applied the tool in clinical practice. The
study quality was high, with the only risk for bias being
that blinding of the intervention was not possible (Table 2).
Compared with patients treated in the control stroke units

(n=451), those treated in the intervention stroke units
(n=558) had a reduction in the composite outcome of death
or dependency and better Short Form Health Survey mean
scores (Table 3 provides details). However, there were no
differences in mortality as a single outcome or the rate of
aspiration pneumonia.
In another trial, 311 stroke patients referred for swallowing evaluation were randomized to either a standard
evaluation or a standard evaluation plus the cough reflex
test.14 In the cough reflex test, nebulized citric acid was
delivered by face mask, which normally induces a reflexive
cough. If the test was failed, subsequent management was
left to the treating physician. The study quality was generally high with low risk of bias (Table 2), with the exception
that there was no blinding of either the study intervention
or the study outcome assessment. Patients randomized to
receive the cough reflex test had similar rates of confirmed
pneumonia at 90 days compared with those who received
standard evaluation (Table 3).
Finally, another trial randomly assigned wards in the same
hospital to a stroke care pathway (1 ward) or conventional care
(1 ward).15 The stroke care pathway included a local institutionally developed swallow screen consisting of assessments
of level of consciousness, strength of the patient’s voice and
cough, and ability to swallow sips of water and the local softtexture foods khichri, kheer, or payasam (Kameshwar Prasad,
MD, DM, MSc, written communication, September 12, 2017).
The swallow screen was administered by a resident physician.
The study quality was low (Table 2) with many risks for bias,
including only 1 ward assigned to each study arm, nonrandomized admission of patients to either ward based on unclear

Figure. Flow diagram.
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Table 2. Risk for Bias
Potential Causes of Bias

Was the
Allocation
Sequence
Adequately
Generated?

Publication
Year

Authors

Was Allocation
Adequately
Concealed?

Was Knowledge
Was Knowledge
of the Allocated
of the Allocated
Interventions
Interventions
Adequately
Adequately Prevented Were Incomplete
Prevented During During the Outcome Outcome Data
the Study?
Assessment?
Adequately
(Blinding)
(Blinding)
Addressed?

Are Reports of
the Study Free
of Suggestion
of Selective
Outcome
Reporting?

Was the Study
Apparently
Free of Other
Problems That
Could Put It at a
Risk of Bias?

Middleton
et al13

2011

Yes
Yes
No
(low risk of bias) (low risk of bias) (high risk of bias)

Yes
(low risk of bias)

Yes
Yes
Yes
(low risk of bias) (low risk of bias) (low risk of bias)

Miles et al14

2013

Yes
(low risk of bias)

Yes
No
(low risk of bias) (high risk of bias)

No
(high risk of bias)

Yes
Yes
Yes
(low risk of bias) (low risk of bias) (low risk of bias)

Rai et al15

2016

No
No
No
(high risk of bias) (high risk of bias) (high risk of bias)

No
(high risk of bias)

Unclear risk of
Yes
No
bias (insufficient (low risk of bias) high risk of bias)*
information)
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Assessed with the Cochrane Risk of Bias Tool.12
*Judged to be at high risk of bias because of a baseline imbalance in the proportion of hemorrhagic stroke patients, with a higher frequency of hemorrhagic stroke
admissions to the ward randomized to usual care.

criteria, no blinding of the intervention or outcome assessments, inadequate information on the completeness of followup, and a baseline imbalance in the number with hemorrhagic
stroke in each group. Patients in the unit with the stroke care
pathway were less likely to require mechanical ventilation and
had lower all-cause mortality at 90 days (Table 3).

Conclusions
This systematic review found insufficient RCT data to show
whether implementation of a specific dysphagia screening
protocol reduces the risk of death or dependency after stroke.

Three eligible trials were identified.13–15 Interpretation of 2
of the trials, including the largest highest-quality trial,13 was
confounded by other concurrent quality improvement interventions.13,15 One trial showed no difference in the rates of
pneumonia in patients randomized to receive the cough reflex
test.14 In addition, 1 trial was small, including only 2 randomized wards, thus limiting the ability to account for baseline
differences, and was at high risk for bias according to most criteria of the Cochrane Risk of Bias tool (Table 2).15 Because of
the limited data available, no conclusions can be drawn about
the clinical effectiveness of dysphagia screening protocols.

Table 3. Summary of Eligible Studies
Authors
Middleton et al13

Design

Size

Intervention

Selected Outcomes

Cluster RCT

19 Stroke
units, 1126
patients

Intervention: fever, sugar, and swallowing
intervention consisted of protocols, workshops, site
visits, and e-mail/telephone support

Death and dependency (mRS score ≥2): 42% (236 of
558) vs 58% (259 of 449) (P=0.002)

Nurses were trained to use ASSIST dysphagia
screening tool via in-service training by a speech
pathologist and were required to pass a competency
examination.

All-cause mortality: 3.7% (21 of 558) vs 5.3% (24 of
451 (P=0.36)
Aspiration pneumonia: 2.1% (13 of 603) vs 2.7% (13
of 483) (P=0.82)

Comparator: abridged version of existing guidelines
Miles et al

Rai et al15

14

RCT

Cluster RCT

311 Patients

2 Wards,
162 patients

Intervention: clinical swallowing evaluation and
cough reflex testing

Confirmed pneumonia: 26% (38 of 148) vs 21% (35
of 163) (adjusted OR 1.7; 95% CI, 0.9–3.0; P=0.38)

Comparator: clinical swallowing evaluation

All-cause mortality: 14% (20 of 148) vs 20% (32 of
163) (adjusted OR, 0.7; 95% CI, 0.4–1.3; P=0.23)

Intervention: stroke care pathway consisting
of nurse education, care checklist, swallow
assessment flowchart, swallow screen, and patient
and caregiver education. The swallow screen
was culturally adapted to local food habits and
administered by a resident physician.

Aspiration pneumonia during hospital stay: 6.5% (5 of
77) vs 15.3% (13 of 85) (adjusted OR, 0.33; 95% CI,
0.09–1.22; P=0.10)

Comparator: conventional care based on existing
ward practices. Feeding started on the basis of
physician judgment.

Mechanical ventilation during hospital stay: 7.8% vs
17.6% (OR, 0.39; 95% CI, 0.14–1.07; P=0.05)
All-cause mortality at 90 d: 7.8% (6 of 77) vs 20%
(17 of 85) (P=0.02) (adjusted OR, 0.33; 95% CI,
0.12–0.90; P=0.03)
mRS score ≤2 at 90 d: 57.1% (44 of 77) vs 57.6%
(49 of 85) (P=NS)

ASSIST indicates Acute Screening of Swallow in Stroke or TIA [transient ischemic attack]; CI, confidence interval; mRS, modified Rankin Scale; NS, not significant;
OR, odds ratio; and RCT, randomized controlled trial.
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The largest, highest-quality study (QASC) showed that a
combined quality improvement intervention to implement protocols for fever, glucose, and swallow screening reduced the
risk of death or dependency. However, the independent effect
of dysphagia screening could not be estimated because it was
implemented as only 1 part of a combined multidomain stroke
unit intervention. Although the rate of death or dependency
in the multidomain stroke unit quality improvement intervention was lower than in the comparator condition, the rate of
aspiration pneumonia did not differ, suggesting that mortality
improvements were not the result of pneumonia prevention.
Managing dysphagia may be a promising avenue to
improve stroke outcomes. However, patient selection for
future trials of dysphagia screening protocols may benefit
from a deeper understanding of the prevalence of aspiration
and the association between severity of aspiration and the risk
for clinical events such as pneumonia to allow screening to be
targeted to individuals at risk. Furthermore, the clinical effectiveness of a dysphagia screening strategy will depend not
only on the accuracy and reliability of the screening method
but also on the effectiveness of the dysphagia management
interventions that follow. A Cochrane review found evidence
that acupuncture and behavioral interventions reduce the
prevalence of dysphagia, but there was insufficient evidence
to prove a reduction in death or dependency.17
To manage dysphagia, it must first be identified. By
design, the ERC did not review evidence for the accuracy and
reliability of different nurse-administered dysphagia screening protocols compared with gold standard assessments by
a speech language pathologist, videofluoroscopy, or fiberoptic endoscopic evaluation. This was previously reviewed

systematically by Kertscher et al4 in 2014, who found the
best evidence in support of the volume-viscosity swallowing
test, the Toronto Bedside Swallowing Screening Test, and the
3-oz water swallowing test but without sufficient comparative studies to identify the optimal screening test. A consensus
group convened by the American Heart Association/American
Stroke Association in 2013 recommended that an externally
validated screening test should be chosen, but there was insufficient evidence for the superiority of any 1 test.11 That group
also pointed out that the absence of consensus for a single
best screening method does not mean that no screening should
be performed.11 Our review complements this work by showing that no recently published RCTs have compared different
dysphagia screening methods for their ability to reduce death,
dependency, or pneumonia, except for 1 single-center RCT14
that failed to find evidence that screening with the cough
reflex test reduced rates of pneumonia or death.
The ERC identified a need for additional prospective studies to compare the validity, feasibility, and clinical effectiveness of different screening methods for dysphagia. Ideally,
these studies would randomly assign patients to different
screening methods, potentially using a cluster randomized
design, with outcomes including accuracy of dysphagia detection and incidence of pneumonia, stroke-related disability, and
death at 90 days. To minimize variation in treatment between
randomized groups, the management of patients after screening should be done according to a standardized protocol. The
information from such trials would help hospitals to select the
most appropriate screening tools for their practice and would
help support the validity of dysphagia screening as a performance measure for stroke quality improvement.

Disclosures
Writing Group Disclosures

Employment

Research
Grant

Other
Research
Support

Speakers’
Bureau/
Honoraria

Expert
Witness

Ownership
Interest

Consultant/
Advisory
Board

Other

Eric E. Smith

University of Calgary (Canada)

None

None

None

None

None

None

None

David M. Kent

Tufts Medical Center/Tufts University
School of Medicine, PACE Center,
Institute of Clinical Research and Health
Policy Studies

None

None

None

None

None

None

None

University of Connecticut

None

None

None

None

None

None

None

Writing Group
Member

Ketan R. Bulsara

Tufts Medical Center

None

None

None

None

None

None

None

Judith H. Lichtman

Lester Y. Leung

Yale School of Public Health

None

None

None

None

None

None

None

Mathew J. Reeves

Michigan State University

None

None

None

None

None

None

None

Amytis Towfighi

University of Southern California

None

None

None

None

None

None

None

William N. Whiteley

University of Edinburgh (United Kingdom)

None

None

None

None

None

None

None

Darin B. Zahuranec

University of Michigan

None

None

None

None

None

None

None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on the
Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (a) the person
receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of
the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding
definition.

e6  Stroke  March 2018
Reviewer Disclosures

Reviewer

Other
Research
Support

Speakers’
Bureau/
Honoraria

Expert
Witness

Ownership
Interest

Consultant/
Advisory
Board

Other

Employment

Research Grant

Argye E. Hillis

Johns Hopkins
University

NIH (I am mentor on a K23
investigating dysphagia)*

None

None

None

None

None

None

Irene L. Katzan

Cleveland Clinic

Ohio Department of Health
(Ohio Coverdell Stroke Quality
Improvement Registry)†

None

None

None

None

None

None

Walter N. Kernan

Yale University

None

None

None

None

None

None

None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (a) the person receives $10 000 or more during
any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or owns $10 000 or
more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.
*Modest.
†Significant.

Downloaded from http://stroke.ahajournals.org/ by guest on July 22, 2018

References
1. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, Teasell R.
Dysphagia after stroke: incidence, diagnosis, and pulmonary complications.
Stroke. 2005;36:2756–2763. doi: 10.1161/01.STR.0000190056.76543.eb.
2. Cohen DL, Roffe C, Beavan J, Blackett B, Fairfield CA, Hamdy S, Havard
D, McFarlane M, McLauglin C, Randall M, Robson K, Scutt P, Smith C,
Smithard D, Sprigg N, Warusevitane A, Watkins C, Woodhouse L, Bath
PM. Post-stroke dysphagia: a review and design considerations for future
trials. Int J Stroke. 2016;11:399–411. doi: 10.1177/1747493016639057.
3. Jauch EC, Saver JL, Adams HP Jr, Bruno A, Connors JJ, Demaerschalk
BM, Khatri P, McMullan PW Jr, Qureshi AI, Rosenfield K, Scott PA,
Summers DR, Wang DZ, Wintermark M, Yonas H; on behalf of the
American Heart Association Stroke Council; Council on Cardiovascular
Nursing; Council on Peripheral Vascular Disease; Council on Clinical
Cardiology. Guidelines for the early management of patients with
acute ischemic stroke: a guideline for healthcare professionals from
the American Heart Association/American Stroke Association. Stroke.
2013;44:870–947. doi: 10.1161/STR.0b013e318284056a.
4. Kertscher B, Speyer R, Palmieri M, Plant C. Bedside screening to detect
oropharyngeal dysphagia in patients with neurological disorders: an
updated systematic review. Dysphagia. 2014;29:204–212. doi: 10.1007/
s00455-013-9490-9.
5. Daniels SK, Anderson JA, Willson PC. Valid items for screening dysphagia risk in patients with stroke: a systematic review. Stroke. 2012;43:892–
897. doi: 10.1161/STROKEAHA.111.640946.
6. Smith EE, Saver JL, Alexander DN, Furie KL, Hopkins LN, Katzan
IL, Mackey JS, Miller EL, Schwamm LH, Williams LS; on behalf of
the AHA/ASA Stroke Performance Oversight Committee. Clinical performance measures for adults hospitalized with acute ischemic stroke:
performance measures for healthcare professionals from the American
Heart Association/American Stroke Association. Stroke. 2014;45:3472–
3498. doi: 10.1161/STR.0000000000000045.
7. Luker JA, Wall K, Bernhardt J, Edwards I, Grimmer-Somers K.
Measuring the quality of dysphagia management practices following stroke: a systematic review. Int J Stroke. 2010;5:466–476. doi:
10.1111/j.1747-4949.2010.00488.x.
8. Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis
NC, Becker K, Biller J, Brown M, Demaerschalk BM, Hoh B, Jauch
EC, Kidwell CS, Leslie-Mazwi TM, Ovbiagele B, Scott PA, Sheth
KN, Southerland AM, Summers DV, Tirschwell DL; on behalf of the
American Heart Association Stroke Council. 2018 Guidelines for the
early management of patients with acute ischemic stroke: a guideline for
healthcare professionals from the American Heart Association/American

9.

10.

11.

12.

13.

14.

15.

16.
17.

Stroke Association. Stroke. 2018;49:eXXX–eXXX. doi: 10.1161/
STR.0000000000000158.
Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. Ann Intern Med. 2009;151:264–269, W64.
Jacobs AK, Kushner FG, Ettinger SM, Guyton RA, Anderson JL, Ohman
EM, Albert NM, Antman EM, Arnett DK, Bertolet M, Bhatt DL, Brindis
RG, Creager MA, DeMets DL, Dickersin K, Fonarow GC, Gibbons RJ,
Halperin JL, Hochman JS, Koster MA, Normand SL, Ortiz E, Peterson
ED, Roach WH Jr, Sacco RL, Smith SC Jr, Stevenson WG, Tomaselli GF,
Yancy CW, Zoghbi WA. ACCF/AHA clinical practice guideline methodology summit report: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Circulation. 2013;127:268–310. doi: 10.1161/CIR.0b013e31827e8e5f.
Donovan NJ, Daniels SK, Edmiaston J, Weinhardt J, Summers D,
Mitchell PH; on behalf of the American Heart Association Council on
Cardiovascular Nursing and Stroke Council. Dysphagia screening: state
of the art: invitational conference proceeding from the State-of-the-Art
Nursing Symposium, International Stroke Conference 2012. Stroke.
2013;44:e24–e31. doi: 10.1161/STR.0b013e3182877f57.
Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman
AD, Savovic J, Schulz KF, Weeks L, Sterne JA; Cochrane Bias
Methods Group; Cochrane Statistical Methods Group. The Cochrane
Collaboration’s tool for assessing risk of bias in randomised trials. BMJ.
2011;343:d5928.
Middleton S, McElduff P, Ward J, Grimshaw JM, Dale S, D’Este C,
Drury P, Griffiths R, Cheung NW, Quinn C, Evans M, Cadilhac D, Levi
C; QASC Trialists Group. Implementation of evidence-based treatment
protocols to manage fever, hyperglycaemia, and swallowing dysfunction
in acute stroke (QASC): a cluster randomised controlled trial. Lancet.
2011;378:1699–1706. doi: 10.1016/S0140-6736(11)61485-2.
Miles A, Zeng IS, McLauchlan H, Huckabee ML. Cough reflex testing
in dysphagia following stroke: a randomized controlled trial. J Clin Med
Res. 2013;5:222–233. doi: 10.4021/jocmr1340w.
Rai N, Prasad K, Bhatia R, Vibha D, Singh MB, Rai VK, Kumar A.
Development and implementation of acute stroke care pathway in a tertiary care hospital in India: a cluster-randomized study. Neurol India.
2016;64(suppl):S39–S45. doi: 10.4103/0028-3886.178038.
Quality in Acute Stroke Care (QASC) Trial. 2015. http://www.acu.edu.
au/qasc. Accessed July 3, 2017.
Geeganage C, Beavan J, Ellender S, Bath PM. Interventions for dysphagia
and nutritional support in acute and subacute stroke. Cochrane Database
Syst Rev. 2012;10:CD000323. doi: 10.1002/14651858.CD000323.pub2.

Downloaded from http://stroke.ahajournals.org/ by guest on July 22, 2018

Effect of Dysphagia Screening Strategies on Clinical Outcomes After Stroke: A Systematic
Review for the 2018 Guidelines for the Early Management of Patients With Acute
Ischemic Stroke
Eric E. Smith, David M. Kent, Ketan R. Bulsara, Lester Y. Leung, Judith H. Lichtman, Mathew
J. Reeves, Amytis Towfighi, William N. Whiteley, Darin B. Zahuranec and on behalf of the
American Heart Association Stroke Council
Stroke. published online January 24, 2018;
Stroke is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2018 American Heart Association, Inc. All rights reserved.
Print ISSN: 0039-2499. Online ISSN: 1524-4628

The online version of this article, along with updated information and services, is located on the
World Wide Web at:
http://stroke.ahajournals.org/content/early/2018/01/23/STR.0000000000000159

Data Supplement (unedited) at:
http://stroke.ahajournals.org/content/suppl/2018/01/23/STR.0000000000000159.DC1

Permissions: Requests for permissions to reproduce figures, tables, or portions of articles originally published
in Stroke can be obtained via RightsLink, a service of the Copyright Clearance Center, not the Editorial Office.
Once the online version of the published article for which permission is being requested is located, click
Request Permissions in the middle column of the Web page under Services. Further information about this
process is available in the Permissions and Rights Question and Answer document.
Reprints: Information about reprints can be found online at:
http://www.lww.com/reprints
Subscriptions: Information about subscribing to Stroke is online at:
http://stroke.ahajournals.org//subscriptions/

Effect of Dysphagia Screening Strategies on Clinical Outcomes After Stroke
A Systematic Review for the 2018 AHA/ASA Guidelines for the Early Management of
Patients with Acute Ischemic Stroke Data Supplement

Table of Contents

Table/Figure
Table I
Table II

Title
Search strategy
Evidence table

Page
2
7

1

Table I. Full search strategy. All searches done on November 1, 2016
Pubmed
1

Population

stroke[mh] OR stroke[tiab] OR strokes[tiab] OR
cerebrovascular accident*[tiab] or poststroke*[tiab]
OR post-stroke[tiab] OR apoplex*[tiab] or brain
accident*[tiab] OR brain ischemic attack*[tiab] OR
brain ischaemic attack*[tiab] OR cva[tiab] OR
cvas[tiab]

2

Dysphagia/
Swallowing

deglutition disorders[mh] OR pneumonia,
aspiration[mh] OR swallow[tiab] OR swallowing[tiab]
OR dysphagia[tiab] OR deglutition[tiab] OR
aphagopraxia[tiab] OR aspiration[tiab]

3

Screening/Evaluation

mass screening[mh] OR bedside[tiab] OR screen[tiab]
OR screening[tiab] OR tool*[tiab] OR
assessment*[tiab] OR evaluation*[tiab] OR
examination*[tiab] OR test[tiab] OR tests[tiab] OR
testing[tiab] OR pretest*[tiab] OR prescreen*[tiab] OR
postscreen*[tiab] OR questionnaire*[tiab] OR
manag*[tiab] OR protocol*[tiab]

4
5
6
7
8
9
10
11
12
13
14
15

Screen names

"Massey Bedside"[tiab]
Burke Dysphagia Screening[tiab]
Dysphagia Screening Tool[tiab]
Swallowing Disturbance Questionnaire[tiab]
"MetroHealth Dysphagia Screen"[tiab]
"Emergency Physician Dysphagia Screen"[tiab]
"Northwestern Dysphagia Patient Check Sheet"[tiab]
mmasa[tiab] OR masa[tiab]
"Mann Assessment of Swallowing Ability"[tiab]
"Emergency Physician Dysphagia Screening"[tiab]
BJH-SDS[tiab]
((Barnes Jewish Hospital[tiab] OR Barne-Jewish
hospital[tiab]) AND (stroke[mh] OR stroke[tiab] OR
strokes[tiab] OR cerebrovascular accident*[tiab] or
poststroke*[tiab] OR post-stroke[tiab] OR
apoplex*[tiab] or brain accident*[tiab] OR brain
ischemic attack*[tiab] OR brain ischaemic
attack*[tiab] OR cva[tiab] OR cvas[tiab]))
"Acute Stroke Dysphagia Screening"[tiab]
Gugging Swallowing Screen[tiab] OR GUSS[tiab]
Standardized Swallowing Assessment[tiab]

16
17
18

2

19
20
21
22

Bedside Swallowing Assessment[tiab]
Water Swallow Test[tiab]
EAT-10[tiab] OR eating assessment tool[tiab]
"Toronto Bedside Swallowing Screening Test"[tiab]
OR TOR-BSST[tiab]
"nursing bedside swallowing screen"[tiab]
"Examine ability to swallow"[tiab]

23
24
25

RCT terms

((randomized controlled trial[pt] OR controlled clinical
trial[pt] OR randomized[tiab] OR randomised[tiab] OR
placebo[tiab] OR clinical trials as topic[mesh: noexp]
OR randomly[tiab] OR trial[ti]) OR ((RCT[tiab] OR
placebo[tiab] OR sham[tiab] OR dummy[tiab] OR
single blind*[tiab] OR double blind*[tiab] OR
allocated[tiab] OR allocation[tiab] OR triple
blind*[tiab] OR treble blind*[tiab] OR random*[tiab])
NOT medline[sb]))
(3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11
OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR
19 OR 20 OR 21 OR 22 OR 23 OR 24)
(1 AND 2 AND 25 AND 26)

Date and language
limit

Filters: Publication date from 1975-Current; English

26

27

Total Records = 168
Embase
1

Population

cerebrovascular accident/ or (cva or cvas or stroke or strokes
or poststroke or post-stroke or cerebrovascular accident* or
apoplex* or brain accident* or cerebral vascular accident*
or brain ischemic attack* or brain ischaemic
attack*).ti,ab,kw

2

Dysphagia/
Swallowing

exp dysphagia/ or exp aspiration/ or (swallow or swallowing
or aphagopraxia or dysphagia or deglutition or
aspiration).ti,ab,kw.

3

Screening/ Evaluation

exp screening/ or (bedside or prescreen* or postscreen* or
screen* or tool or tools or test or testing or tests or pretest*
or assessment* or examination* or evaluation* or
questionnaire* or manag* OR protocol*).ti,ab,kw.

4

Screen names

Massey Bedside.mp. [mp=title, abstract, heading word, drug
trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating
subheading]
3

5

6

7

8

9

10

11
12

13

14
15

16

17
18

19

Burke Dysphagia Screening.mp. [mp=title, abstract, heading
word, drug trade name, original title, device manufacturer,
drug manufacturer, device trade name, keyword, floating
subheading]
Dysphagia Screening Tool.mp. [mp=title, abstract, heading
word, drug trade name, original title, device manufacturer,
drug manufacturer, device trade name, keyword, floating
subheading]
Swallowing Disturbance Questionnaire.mp. [mp=title,
abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
MetroHealth Dysphagia.mp. [mp=title, abstract, heading
word, drug trade name, original title, device manufacturer,
drug manufacturer, device trade name, keyword, floating
subheading]
Emergency Physician Dysphagia.mp. [mp=title, abstract,
heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
Northwestern Dysphagia Patient Check Sheet.mp. [mp=title,
abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
(mmasa or masa).ti,ab,kw.
Mann Assessment of Swallowing Ability.mp. [mp=title,
abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
Barnes-Jewish Hospital Stroke Dysphagia.mp. [mp=title,
abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
BJH-SDS.ti,ab,kw.
Acute Stroke Dysphagia Screen*.mp. [mp=title, abstract,
heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
Gugging Swallowing Screen.mp. [mp=title, abstract,
heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
guss.ti,ab,kw.
Standardized Swallowing Assessment.mp. [mp=title,
abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
Bedside Swallowing Assessment.mp. [mp=title, abstract,
heading word, drug trade name, original title, device
4

manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
20

(Any adj "2").mp. and 1 [mp=title, abstract, heading word,
drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating
subheading]
Water Swallow Test.mp. [mp=title, abstract, heading word,
drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating
subheading]
(Toronto Bedside Swallowing Screening Test or TORBSST).mp. [mp=title, abstract, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating
subheading]
(eat-10 or eating assessment tool).mp. [mp=title, abstract,
heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
nursing bedside swallowing screen.mp. [mp=title, abstract,
heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]
Examine ability to swallow.mp. [mp=title, abstract, heading
word, drug trade name, original title, device manufacturer,
drug manufacturer, device trade name, keyword, floating
subheading]

21

22

23

24

25

26

Phrase searching

((swallow* or dysphag*) adj3 (assess* or test* or tool* or
screen* or evaluat* or exam* or pretest* or
questionnaire*)).ti,ab,kw. AND (cerebrovascular accident/
or (cva or cvas or stroke or strokes or poststroke or poststroke or cerebrovascular accident* or apoplex* or brain
accident* or cerebral vascular accident*).ti,ab,kw)

27

RCT Terms

randomized controlled trial/ or *"randomized controlled trial
(topic)"/ or exp randomization/ or Single blind procedure/ or
Double blind procedure/ or Triple blind procedure/ or
Crossover procedure/ or Placebo/ OR (RCT or placebo or
sham or dummy or single blind$ or double blind$ or
allocated or allocation or triple blind$ or treble blind$ or
random$).ti,ab,kw
(3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12
OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20
OR 21 OR 22 OR 23 OR 24 OR 25) OR 26
(1 AND 2 AND 27 AND 28)

28

29

5

Date and English
limit
Remove duplicates

limit to (human and english language and yr="1975 Current")
remove duplicates
Total Records = 373

Cochrane Library
1

MeSH headings

[mh stroke] and [mh "mass screening"] and [mh "deglutition
disorders"]

2

Population

stroke or strokes or cerebrovascular or poststroke or poststroke or apoplex* or brain accident* or brain ischemic
attack or brain ischaemic attack

3

Dysphagia/Swallowing swallow* or dysphag* or deglutition or aphagopraxia or
aspiration

4

Screening/Evaluation

5
6
7

Not PubMed or
Embase records

bedside or screen* or tool* or assessment* or evaluation* or
examination* or test* or pretest* or questionnaire* or
protocol* or manag*

#2 AND #3 AND #4
#1 OR #5
#6 NOT (pubmed or embase):an

8

Not meeting abstracts

#7 NOT abstract:ti

9

Limit to RCTs

in trials
Total Records = 30

6

Table II: Evidence Table.
Study
Acronym;

Aim of Study;
Study Type;

Author;

Patient
Population

Study Size (N)

Year
Published

QASC

Aim:

Middleton1

Assess the effect of
multidisciplinary team
building workshops and a
standardized interactive
education program to
implement evidence-based
treatment protocols for the
management of fever,
hyperglycemia, and
swallowing dysfunction on
patient outcomes 90 days
after admission for stroke.

2011
21996470

Study type:
Cluster Randomized
Controlled Trial
Size:
19 stroke units (N = 1126)

Inclusion
criteria:
-Spoke English
-Aged 18 years
or older
-Ischemic stroke
or intracerebral
hemorrhage
-Presented
within 48 h of
onset of
symptoms to a
participating
acute stroke unit
(ASU)
Exclusion
criteria:
-Did not have a
telephone
-Admitted for
palliative care

Study
Intervention

Endpoint Results

Relevant 2
Endpoint (if any)

Study
Limitations;
Adverse
Events (as
interpreted
by study
authors)

Summary
and
Conclusions
(as provided
by study
authors)

1 endpoints (all at 90
days):

2 endpoints (90
days)

Death and dependency
(mRS ≥2): 42%
(236/558) vs. 58%
(259/449) [RD 15.7 [CI
95%: 5.8 – 25.4],
p=0.002]

All-cause mortality:
3.7% (21/558) vs.
5.3% (24/451)
[p=0.36]

• Severe strokes
underrepresented
because patients
admitted for
palliation were
excluded.
• Limited to
patients
admitted to a
stroke unit, and
may not apply
to patients
admitted to
other units.

• Implementing
evidence-based
protocols for
better nursing
management of
fever,
hyperglycemia,
and swallowing
dysfunction
within 72 hours
of admission
reduces death
and
dependency, but
not mortality.

(# patients) /

(Absolute Event
Rates,

Study
Comparator

P values; OR or RR;
&

(# patients)

95% CI)

Intervention:
Fever, Sugar,
Swallowing
Intervention
(10 units, N =
626) consisted
of protocols,
workshops, site
visits, and
email/telephone
support.
Swallowing
component:
Nurses trained
to use ASSIST
screening tool
via in-service
by speech
pathologist, and
required to pass
competency
exam.
Comparator:
Abridged
version of
existing
guidelines

Barthel index ≥60: 92%
(487/532) vs. 90%
(380/423) [RD 2.5 [CI
95%: -3.6 – 8.6], p=0.44]
Barthel index ≥95 units:
69% (367/532) vs. 60%
(254/423) [RD 9.5 [CI
95%: -0.5 – 19.5],
p=0.07]
Mean SF-36 Physical
Health: 45.6 (SD 10.2)
vs. 42.5 (SD 10.5)
[p=0.002]
Mean SF-36 Mental
Health: 49.5 (10.9) vs.
49.4 (10.6) [p=0.69]

7

Aspiration
pneumonia: 2.1%
(13/603) vs. 2.7%
(13/483) [p=0.82]
Attrition: 10.9%
(68/626) vs. 9.8%
(49/500)
Length of stay,
days: 11.3 d (10.3)
(N = 603) vs. 13.7 d
(12.7) (N = 483)
[p=0.14]

Study
Acronym;

Aim of Study;
Study Type;

Author;

Patient
Population

Study Size (N)

Year
Published

Study
Intervention

Endpoint Results

(# patients) /

(Absolute Event
Rates,

Study
Comparator

P values; OR or RR;
&

(# patients)

95% CI)

(9 units, N =
500)

Relevant 2
Endpoint (if any)

Study
Limitations;
Adverse
Events (as
interpreted
by study
authors)

Summary
and
Conclusions
(as provided
by study
authors)

Safety endpoint (if
relevant):
Not Reported

Miles2

Aim:

2013

To determine if the addition
of a cough reflex test to
standard clinical
swallowing evaluation
would improve dysphagia
detection leading to
reduced pneumonia rates
for acute stroke patients.

23671548

Study type:
Randomized Controlled
Trial
Size:
N=311

Inclusion
criteria:
•Acute stroke
•Referred to
speech-language
pathology for
swallowing
assessment
Exclusion
criteria:
Requested
palliative
swallowing
advice rather
than active
treatment

Intervention:

1 endpoint (90 days):

Clinical
Swallowing
Evaluation +
Cough Reflex
Testing

Confirmed pneumonia:
26% (38/148) vs. 21%
(35/163) [adjusted OR
1.7 [CI 95%: 0.9 – 3.0], p
= 0.38]

(N = 148)

Safety endpoint:

Comparator:

Not Reported

Clinical
Swallowing
Evaluation

2 endpoint (90
days):
Readmission for
pneumonia: 4.7%
(7/148) vs. 2.5%
(4/163) [p=0.28]
All-cause mortality:
14% (20/148) vs.
20% (32/163)
[adjusted OR 0.7]
[CI 95%: 0.4 – 1.3]
[p = 0.23]
Length of stay,
Acute Ward: 7 d
[IQR: 5 – 12] (N =
148) vs. 6 d [IQR:
4.5 – 11.5] (N =
163) [p=0.58]

(N = 163)

8

•Lack of clinical
pathway
dictating actions
based on test
results. Clinician
variability in
management of
dysphagic
patients.
•Groups well
balanced at
baseline on
measured
characteristics,
but no
assessment of
stroke severity.

• Although
clinical diet
choices were
influenced by
results of the
Cough Reflex
Test, patient
outcomes were
not different.

Study
Acronym;

Aim of Study;
Study Type;

Author;

Patient
Population

Study Size (N)

Year
Published

Rai3

Aim:

2016

To test whether patients
randomized to an evidencebased Care Pathway (CP),
compared to Conventional
Care (CC), would be less
likely to be dead or
dependent at 90 days.

26954966

Study type:
Cluster Randomized
Controlled Trial
Size:
2 wards, N=162

Inclusion
criteria:
•Aged 18 years
or more
•Acute ischemic
or hemorrhagic
stroke
•Admitted to
the neurology
wards within the
first 72 hours of
the symptomonset
Exclusion
criteria:
•Subarachnoid
hemorrhage

Study
Intervention

Endpoint Results

(# patients) /

(Absolute Event
Rates,

Study
Comparator

P values; OR or RR;
&

(# patients)

95% CI)

Relevant 2
Endpoint (if any)

Intervention:

1 endpoint:

2 endpoints:

Care Pathway
(N = 77)

Care Pathway:

All-cause mortality
at 90 days: 7.8%
(6/77) vs 20%
(17/85) [p=0.02];
[adjusted OR 0.33
[CI 95% 0.12 0.90], p=0.03]

Consisted of
nurse
education, care
checklist,
swallow
assessment
flow chart,
swallow screen,
patient and
caregiver
education. The
swallow screen
was culturally
adapted to local
food habits and
administered
by a resident
physician.

Aspiration pneumonia
during hospital stay:
6.5% (5/77) vs.15.3%
(13/85) [RR 0.42 [CI
95%: 0.93 – 7.14], p =
0.06; [adjusted OR 0.33
[CI 95% 0.09-1.22],
p=0.10]
Mechanical ventilation
during hospital stay:
7.8% vs. 17.6% [OR 0.39
[CI 95%: 0.14 – 1.07,
p=0.05]

mRS ≤2 at 90 days:
57.1% (44/77) vs.
57.6% (49/85) [p
non-significant]
Barthel Index >60:
64.9% (50/77) vs.
65.4% (53/85) [p
non-significant]
Length of stay: 7 d
[total range: 3 – 19]
vs. 7 d [total range:
3 – 15]

Comparator:
Conventional
Care (N = 85)
Conventional
care based on
existing ward
practices.

9

Study
Limitations;
Adverse
Events (as
interpreted
by study
authors)
•Small sample
size
•Not blinded
•Excess deep
intracerebral
hemorrhage
patients in CC
arm

Summary
and
Conclusions
(as provided
by study
authors)

• The stroke
care pathway
reduced the
incidence of
aspiration
pneumonia, the
need for
mechanical
ventilation, and
the risk of death
when assessed
at a follow‑up
of 90 days.

Study
Acronym;
Author;
Year
Published

Aim of Study;
Study Type;
Study Size (N)

Patient
Population

Study
Intervention

Endpoint Results

(# patients) /

(Absolute Event
Rates,

Study
Comparator

P values; OR or RR;
&

(# patients)

95% CI)

Relevant 2
Endpoint (if any)

Study
Limitations;
Adverse
Events (as
interpreted
by study
authors)

Summary
and
Conclusions
(as provided
by study
authors)

Feeding started
based on
physician
judgment.
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