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Abstract
Objective: The purpose of this study was to validate a Chinese version of the modified 
Standardized Swallowing Assessment  (SSA) instrument used by nurses in stroke patients 
with dysphagia and explore the feasibility of the simplified instrument. Materials and 
Methods: This study involved a cross‑sectional design. Nurses independently applied the 
modified SSA to 127 patients with stroke before a complete dysphagia evaluation conducted 
by a speech–language pathologist. Factor analysis of eight dysphagia variables in the 
modified SSA was performed to evaluate construct validity. The accuracy of the screening 
instrument was assessed through receiver operating characteristic (ROC) analysis. Results: 
The comprehensive swallowing assessment revealed that 49.6% of the stroke patients 
had dysphagia. The modified SSA had an acceptable internal consistency coefficient. The 
inter‑rater agreement between nurses using the modified SSA showed a Kappa coefficient 
of 0.509. All items had a communality loading of  >0.5, and two factors accounted for 
73.89% of the response variance. The area under the ROC curve was 0.79 (95% confidence 
interval: 0.71–0.87). The sensitivity and specificity derived for dysphagia detection were 
satisfactory according to the results obtained from the original 8‑item and simplified 
6‑item scales  (sensitivities  =  82.50% and 81.00% and specificities  =  59.40% and 64.10%, 
respectively; accuracy = 70.87% and 72.44%, respectively). Conclusion: This preliminary 
study suggests that the modified SSA is a potentially reliable and valid nurse‑administered 
screening instrument for dysphagia detection in patients with stroke.
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procedure before oral administration of any food, fluids, or 
medications [8].

Dysphagia screening instruments have been developed and 
used by various health professionals. Videofluoroscopic swal-
lowing studies (VFSSs) and fiberoptic endoscopic evaluation of 
swallowing  (FEES) are conducted by speech–language pathol-
ogists (SLPs). These invasive methods afford dynamic imaging 
of swallowing function. However, these methods cannot be 
repeatedly performed because they require special equipment 
and skilled personnel [4]. Although SLPs have assumed a lead-
ership role in dysphagia management in most Western countries, 
speech pathology services in hospital settings in Asian coun-
tries, such as Taiwan, are lacking. Furthermore, nurses provide 
24‑h care and are most often present at the bedside, particularly 

Introduction

Cerebral vascular accident was the fourth leading cause of 
death in 2016 in Taiwan. Dysphagia occurs in 22%–65% 

of patients with acute stroke  [1,2]. It leads to aspiration 
pneumonia in 37% of these patients, which can considerably 
increase the length of hospital stay and medical costs, and 
may lead to patient mortality  [3‑5]. In addition, dysphagia 
is associated with nutritional compromise and dehydration 
and diminishes quality of life  [6]. Hinchey et  al. revealed 
that screening instruments can reduce the incidence of sub-
sequent pneumonia in patients with stroke. Early assessment 
and management of dysphagia can significantly reduce the 
rate of pneumonia and improve the overall outcome after 
stroke  [7]. Sørensen et  al. suggested that dysphagia screen-
ing and intensified oral hygiene reduce the incidence of 
pneumonia after stroke  [5]. The Joint Commission on 
Accreditation of Healthcare Organizations recommends 
that patients with ischemic or hemorrhagic stroke undergo 
an evidence‑based, hospital‑approved bedside testing 
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during administration of meals and medications. They play a 
crucial role in the identification, management, and prevention 
of dysphagia‑related complications. Nurse‑mediated dysphagia 
screening does not replace assessments by other health profes-
sionals; instead, it enhances care provision to patients at risk by 
enabling early recognition and intervention [9].

Nurses should be trained to detect signs and symptoms of 
dysphagia and be aware of signs indicating a risk of dyspha-
gia or aspiration in patients  [10]. Reliable assessment results 
can be achieved with minimal training to ensure that the 
entire process of training and implementation is not cumber-
some  [11]. However, a universal, reliable nurse‑administered 
dysphasia screening instrument for patients has yet to be 
established in Taiwan. Jaeschke et  al. suggested that screen-
ing instruments should provide a true measure of a patient’s 
degree of risk and sensitively detect the presence of risk  [12]. 
Several studies have reported psychometric data on dys-
phasia screening instruments  [13‑21]. The following seven 
tools could be used by nurses: the Standardized Swallowing 
Assessment  (SSA)  [13,21], Massey Bedside Swallowing 
Screen  [14], Acute Stroke Dysphagia Screen  [15], Yale 
Swallow Protocol  [17], Dysphagia Screening Tool  [18,19], 
Korean version of the SSA  [20], and the Nursing Dysphagia 
Screening Tool  [22]. The sensitivity and specificity of screen-
ing tests range from 29% to 100% and 65% to 100%, 
respectively. The psychometric properties and feasibility of the 
SSA were higher than those of other screening tools that can 
be administered by nurses to detect dysphagia. The SSA com-
prises three sections and is designed to terminate if a problem 
is encountered. The first section checks whether the patient is 
physically capable of screening; sections 2 and 3 comprise the 
main screening test. Volitional cough, saliva control, oromotor 
dexterity, respiratory compromise, and phonation are evaluated 
first; if no problems are elicited, the ability to swallow tea-
spoonful of water is observed  [13,21]. Perry’s study proposed 
that not all components of the SSA tool are required; analysis 
suggested elimination of three variables, but further exploration 
is warranted [21].

At our medical center, we currently use a modified SSA 
instrument for dysphagia detection in patients with stroke. 
However, the reliability and validity of the instrument have yet 
to be established. Therefore, the present study was conducted 
to evaluate the measurement parameters of the screening 
instrument, including its reliability, validity, sensitivity, and 
specificity, for the detection of dysphagia in patients with 
stroke. We further explored the feasibility of a simplified 
screening instrument for assessing dysphagia.

Materials and Methods
Patient selection

We enrolled 127 consecutive patients with acute stroke who 
were admitted to the neurology unit at a hospital in Taiwan 
between October 2013 and December 2015. All patients sat-
isfied the study’s inclusion–exclusion criteria. The inclusion 
criteria were a diagnosis of stroke, a clinical diagnosis from a 
neurologist, and radiographic  (computed tomography or mag-
netic resonance imaging) confirmation of stroke. The exclusion 

criteria were a history of head/neck surgery, trauma, or brain 
tumor that could influence swallowing abilities and any other 
concomitant neurologic disorders that could influence oropha-
ryngeal swallowing abilities.

Study design
This study involved a cross‑sectional design and was con-

ducted in two phases. In the first phase, we established the 
content validity of the existing nurse‑administered swallow-
ing screening instrument in patients with stroke, modified the 
instrument, and examined the instrument’s item homogeneity 
and nurses’ inter‑rater reliability  (IRR). In the second phase, 
stroke patients were screened by nurses within 24 h of admis-
sion using the Chinese version of the modified SSA instrument, 
and then, their swallowing abilities were assessed by an SLP.

Instrument used by nurses
Currently, Taiwan does not have a set of screening criteria 

that nurses can use to examine patients’ swallowing abilities. 
Nevertheless, screening methods that involve direct assess-
ment of liquid swallowing can increase the risk of pulmonary 
aspiration [23]. Therefore, our research institution avoids direct 
use of water swallowing as the first step in screening; instead, 
it adopted and modified the SSA proposed by Perry  [13,21] 
and received permission from Perry to use this instrument for 
this study. Before the screening test, examiners must ensure 
that patients are awake and alert or responsive to speech and 
are maintained in an upright position. The modified SSA is 
divided into two parts. Part І comprises five oromotor examina-
tions, and Part  II involves a water‑swallowing test. In Part  I, 
patients must voluntarily cough, control saliva, lick the top and 
bottom lips, and breathe freely and cannot have a wet or hoarse 
voice. In Part  II, patients are first given 1 mL of water, which 
is considered a safe swallow for patients with acute stroke in 
our clinical setting. Problems are identified if no attempts are 
made to swallow or water leaks straight out of the mouth, if 
coughing, choking, or breathlessness is observed, or if a wet/
gurgly voice develops. In the absence of any problems, the 
process is repeated with second and third tests with 1  mL of 
water. Gradually, increasing volumes ranging from 1 to 10 mL 
sequential swallowing is used based on the patient’s tolerance. 
If no problems are evident, half a glass of water  (75  mL) is 
administered. The screening instrument is a pass versus fail 
procedure performed by nurses to identify individuals who 
require a comprehensive assessment of swallowing function by 
the SLP.

Ethical considerations
This study was performed in accordance with the princi-

ples of the 1975  Declaration of Helsinki and approved by the 
Hospital Ethical Committee (IRB106‑12‑B). Before enrollment 
in the study, all patients were provided with detailed informa-
tion about the investigation.

Statistical analysis
The data were analyzed and are presented as means, stan-

dard deviations  (SDs), and percentages. Subsequently, a 
Chi‑square test was conducted to determine the correlation 
between two categorical variables, and an independent t‑test 
was used to compare differences between continuous variables 
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in stroke patients with and without dysphagia. To confirm the 
validity of the instrument, the Kuder–Richardson 20  (KR‑20) 
and Kappa coefficients were used to measure internal consis-
tency and the nurses’ IRR, respectively. Content validity was 
determined using the scale‑level content validity index (S‑CVI) 
[24] from the rating results by four content experts, and explor-
atory factor analysis was performed to test construct validity. 
The results of the factor analysis were considered and reviewed 
during item omission and simplification.

A receiver operating characteristic (ROC) curve was used to 
analyze the optimal cutoff points for scale scores under differ-
ent numbers of instrument items, and the area under the ROC 
curve was calculated to determine the discrimination ability 
of the ROC curve. Finally, the sensitivity, specificity, positive 
predictive value  (PPV), negative predictive value  (NPV), and 
accuracy indices were used to compare the predictive effects of 
the original and simplified versions of the SSA. A P < 0.05 was 
considered statistically significant. All analyses were conducted 
using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA).

Results
In this study, 127  patient‑paired screenings were com-

pleted by nurses and an SLP. The mean age of the patients 
was 70.66  ±  13.43  years  (± SD). There were 88 men and 39 
women. In 63 (49.6%) patients, dysphagia was detected on the 
swallowing screening test used by nurses. However, no signifi-
cant findings were obtained relative to gender. The groups with 
dysphagia and without dysphagia differed significantly in the 
results of the eight items on the modified SSA. Table  1 pres-
ents the patient characteristics.

Content validity was determined using the S‑CVI from 
the rating results by four content experts. Each expert used a 
5‑point scale to rate each item in terms of its relevance to the 
underlying construct. The S‑CVI was 0.958. The internal con-
sistency coefficient obtained was acceptable. KR‑20 coefficients 
of 0.719 and 0.862 were obtained for dimension 1  (Q1–Q5) 
and dimension 2  (Q6–Q8), respectively, indicating that the 
items were sufficiently homogeneous. On a convenience 
sample of nine patients given a repeat modified SSA screening 
by a different nurse from the first screening, the Kappa coef-
ficient for the overall outcome of pass versus fail was 0.509. 
The results revealed moderate IRR. The Kaiser–Meyer–Olkin 
score was 0.713, indicating a sufficient sample size for the 
number of items in the screening instrument. The Bartlett’s 
test of sphericity was significant  (P < 0.001), indicating that a 
factor analysis may be useful with the research data. All items 
had a communality loading of  >0.5, and three major factors 
identified in the analysis accounted for 74.52% of the response 
variance [Figure 1]. The rotated factor matrix [Table 2] showed 
that Q5–Q8 contributed significantly to Factor 1, and Q1 and 
Q3 contributed to Factor 2. In addition, Q4  (breathing freely) 
was the sole contributor to Factor 3. However, Q4 was the 
only item for Factor 3, and Q2 could not be specifically cat-
egorized into any factor. Therefore, Q2 and Q4 were deleted. 
Another factor analysis was conducted on the remaining six 
items (i.e., Q1, Q3, Q5, Q6, Q7, and Q8) for Factors 1 and 
2. The factors accounted for 73.89% of the response variance, 
similar to that in the 8‑item screening instrument. This result is 

in accordance with the principle of model simplification  (i.e., 
fewer factors that yield a relatively large amount of explained 

Table 1: Patient characteristics on the swallowing screen 
test (n=127)
Item Dysphagia Total P

No Yes
Dysphagia, n (%) 64 (50.4) 63 (49.6) 127
Gender, n (%)

Male 44 (68.7) 44 (69.8) 88 (69.3) 0.894
Female 20 (31.3) 19 (30.2) 39 (30.7)

Swallowing screen, n (%)
Q1 7 (10.9) 18 (28.6) 25 (19.7) 0.015*
Q2 6 (9.4) 17 (27.0) 23 (18.1) 0.012*
Q3 11 (17.2) 24 (38.1) 35 (27.6) 0.010*
Q4 2 (3.1) 8 (12.7) 10 (7.9) <0.001*
Q5 18 (28.1) 33 (52.4) 51 (40.2) 0.007*
Dimension 1 0.69±1.11 1.59±1.50 1.13±1.39 0.010*
Q6 13 (20.3) 33 (52.4) 46 (36.2) <0.001*
Q7 16 (25.0) 38 (60.3) 54 (42.5) <0.001*
Q8 24 (37.5) 62 (98.4) 86 (67.7) <0.001*
Dimension 2 0.83±1.22 2.11±0.99 1.46±1.28 <0.001*

Data are presented as n or mean±SD.*P<0.05=Statistically significant. 
Q1: Voluntarily cough, Q2: Control saliva, Q3: Lick the top and bottom lips, 
Q4: Breathe freely, Q5: Not have a wet or hoarse voice, Q6: Give first 1 mL 
of water, Q7: Give second 1 mL of water, give third 1 mL of water, Q8: Give 
half a glass of water, SD: Standard deviation

Table 2: Rotated factor matrix
Item Factor 1 Factor 2 Factor 3
Q1 0.170 0.854a 0.015
Q2 0.302 0.191 0.392
Q3 0.283 0.719a 0.475
Q4 0.085 0.053 0.877a

Q5 0.503a 0.147 0.278
Q6 0.850a 0.223 0.217
Q7 0.916a 0.124 0.146
Q8 0.630a 0.137 0.028
aItem communality loading >0.5. Q1: Voluntarily cough, Q2: Control saliva, 
Q3: Lick the top and bottom lips, Q4: Breathe freely, Q5: Not have a wet or 
hoarse voice, Q6: Give first 1 mL of water, Q7: Give second 1 mL of water, 
give third 1 mL of water, Q8: Give half a glass of water

Figure 1: Scree plot showing the eigenvalue for each component in factor extraction 
of data obtained from a modified standardized swallowing assessment by nurses
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variance). The original 8‑item swallowing screening instrument 
could be simplified into a 6‑item instrument.

Table  3 presents the discrimination ability of two modi-
fied SSAs in dysphagia detection. ROC analyses comparing 
the scores of the screening protocols for dysphagia detection 
were completed for each nurse and the SLP. The optimal cutoff 
point on the modified SSA for dysphagia detection was ≥2 of 
the eight possible points. The area under the ROC curve was 
0.79  (95% confidence interval  [CI]: 0.71–0.87) for the origi-
nal 8‑item and simplified 6‑item scales, which was considered 
acceptable discrimination. Using the optimal cutoff point iden-
tified from the ROC analyses, the sensitivity and specificity 
of the modified SSA for dysphagia detection were satisfac-
tory according to the results obtained from the original 8‑item 
and simplified 6‑item scales  (sensitivity levels  =  82.50% and 
81.00% and specificity levels  =  59.40% and 64.10%, respec-
tively). Similarly, the PPV and NPV were acceptable for the 
results obtained from nurses  (PPVs  =  66.67% and 68.92% 
and NPVs  =  77.56% and 77.36%, respectively). The resultant 
diagnostic odds ratio  (DOR; original 8‑item scale DOR: 6.91; 
simplified 6‑item scale DOR: 7.58) indicated moderate evi-
dence for dysphagia detection. In addition, we adopted Kappa 
coefficient to evaluate the level of agreement between each 
modified SSA and SLP evaluation. The Kappa coefficients of 
original 8-item SSA and simplified 6-item SSA were 0.42 and 
0.45 respectively. Both of them indicated moderate agreement. 
Thus, the simplified 6-item scale worked as well as the original 
8-item scale.

Discussion
This study was conducted to develop and preliminarily eval-

uate the Chinese version of a modified SSA instrument used 
by nurses to identify dysphagia in patients with acute stroke. 
Half of the patients in our study population had dysphagia, 
indicating the necessity for a bedside screening instrument for 
swallowing dysfunction to avoid potential complications  [25]. 
Note that the aim of the screening was not to negate the SLP’s 

formal swallowing assessment but to enable early detection 
of swallowing difficulties before any additional oral intake, 
thereby protecting patients from potential additional unrecog-
nized aspiration.

Ideally, a good dysphagia screening instrument has 
both satisfactory sensitivity and specificity. This study 
provides preliminarily evidence of the instrument’s sensi-
tivity (81.00%–82.50%) and specificity  (59.40%–64.10%). 
Furthermore, the Chinese version of the modified SSA dem-
onstrates sustainable PPV and NPV results. Sensitivity and 
specificity are the intrinsic properties of identifying tests, inde-
pendent of disease prevalence. By contrast, the PPV and NPV 
depend on disease prevalence and indicate the probability of 
disease development following the test, helping clinicians to 
determine patient management and treatment strategies accord-
ing to diagnostic test results  [26]. In addition, the Chinese 
version of the modified SSA demonstrates acceptable internal 
consistency and IRR across nurse raters, and it is easy to use 
for bedside screening. To increase consistency between nursing 
staff, each nurse will be allowed to start assessing patients after 
training in swallowing screening and passing a test given by 
a preceptor. In addition, every Wednesday morning in the unit 
meeting, the head nurse will discuss one actual case from the 
previous week with the ward nursing staff to form a consensus 
on screening process details.

Among the five oromotor examinations  (Q1–Q5) and the 
water‑swallowing test  (Q6–Q8), only voice change  (Q5) and 
the water‑swallowing test (Q6–Q8) belonged to the same factor 
group, indicating that voice change has a close relationship to 
the water‑swallowing test. Voluntary coughing (Q1) and licking 
of the top and bottom lips (Q3) formed one factor group, indi-
cating that both examinations reflect oral–pharyngeal phase 
abnormalities in dysphagia. In oromotor examinations, the 
factor loading of saliva control  (Q2) was less than 0.5. The 
saliva control variable could be omitted because it was not 
a contributing factor. Breathing freely  (Q4) was identified as 
an independent factor; however, it was removed because it 
involved only one item. Perry explored the relative contribu-
tions of component variables in the SSA. This study suggested 
that the SSA instrument can be reduced to three variables for 
dimension 1 without significant loss of accuracy, thus providing 
clinical utility with a shorter screening time [21]. In our study, 
the factor analysis results revealed that the number of screening 
variables could be reduced from eight to six. Previous system-
atic reviews [27,28] have shown that the water‑swallowing test 
is a useful screening instrument for the detection of aspiration 
in patients with stroke. The other study recommended modified 
30  mL water‑swallowing test as a useful single task‑screening 
tool to detect aspiration  [29]. In a systematic review by Chen 
et al. [28], 3 mL to 3 oz of water was used in swallowing tests. 
Although we used 75  mL, a relatively different amount, the 
sensitivity for dysphagia detection was as good as that in Chen 
et  al. Chen et  al. indicated that increasing the water volume 
resulted in higher sensitivity but lower specificity in the swal-
lowing test  [28]. We modified the usual water swallowing 
test protocols; water loading was repeated four times  (1  mL 
of water three times and then gradually increasing volumes 
ranging from 1 to 10 mL followed by 75 mL of water), which 

Table 3: Comparison between model 1 and model 2 of the 
modified standardized swallowing assessment for dysphagia 
detection
Outcome Model 1  

(original 8 items)
Model 2 

(simplified 6 items)
Low 

risk (<2)
High 

risk (≥2)
Total Low 

risk (<2)
High 

risk (≥2)
Total

Dysphagia
No 38 26 64 41 23 64
Yes 11 52 63 12 51 63
Total 49 78 127 53 74 127

AUC, 95% CI 0.79 (0.71‑0.87) 0.79 (0.71‑0.87)
Sensitivity (%) 82.50 81.00
Specificity (%) 59.40 64.10
PPV (%) 66.67 68.92
NPV (%) 77.56 77.36
Accuracy (%) 70.87 72.44
DOR (%) 6.91 7.58
AUC: Area under curve, PPV: Positive predictive value, NPV: Negative 
predictive value, DOR: Diagnostic odds ratio, CI: Confidence interval
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helped improve the safety and accuracy of the test. Rofes et al. 
recommended different volumes  (5, 10, and 20  mL) and vis-
cosity levels  (nectar‑like, thin liquid, extreme spoon‑thick) for 
bedside clinical assessment of swallowing function in high‑risk 
populations such as elderly patients, nursing home residents, 
and patients with neurological diseases [26]. Clinical screening 
alone might be insufficient for identifying patients at risk of 
aspiration pneumonia [30]. Aspiration can lead to life‑threaten-
ing complications. Further attention is required to reduce the 
false negative rate. In our study, the stroke patient’s swallowing 
ability was screened by a nurse and was then assessed by an 
SLP. Ellis and Hannibal reported that many swallowing screen-
ing instruments identified in the literature evaluate only water 
and were not designed to recognize individuals experiencing 
difficulties in swallowing solids  [31]. Therefore, reevaluation 
would be required using the modified SSA and patients must 
be closely monitored for signs and symptoms of aspiration 
pneumonia, including abrupt onset of dyspnea, fever, and dif-
fusive crackles on lung auscultation.

To assess the performance of new tests, they must be com-
pared with a gold standard reference whose accuracy is known 
to be within clearly defined limits. Accordingly, we assessed the 
accuracy of the modified SSA used by nurses against the SLP’s 
evaluation. Although the FEES and VFSS have been proposed 
as the gold standard in validity testing for swallowing  [32,33], 
they were not used as a reference in our study because they are 
not universally accepted due to requirements for skilled opera-
tors and specialized equipment  [34]. To successfully integrate 
dysphasia screening into daily care routines, a dysphasia screen-
ing instrument should be simple to use and interpret without 
requiring invasive techniques or equipment. In addition, SLP 
evaluations are typically used to assess swallowing capabili-
ties at this institution; therefore, our comparison most closely 
reflects clinical practice. The Chinese version of the modified 
SSA is advantageous because it is simple to use, safe, and devel-
oped for use by nurses; moreover, it does not require lengthy or 
complicated training for nurses. In addition, a comparison of the 
modified SSA with previously established nurse‑administered 
screening instruments revealed that the modified SSA demon-
strates superior accuracy in dysphagia detection [35].

A patient’s swallowing capacity may change between 
evaluations by the nurse and SLP because an SLP cannot be 
present in the stroke unit every time a swallowing screening 
is performed by nurses. We attempted to minimize this possi-
bility by having the SLP to perform evaluations within 2 days 
after the nurses’ screenings because diagnosis and manage-
ment of dysphagia should be done as soon as possible by an 
SLP. Extraneous variables affecting results included spontane-
ous resolution of stroke symptoms or declining neurological 
status. Therefore, changes in swallowing capabilities between 
evaluations probably decreased the validity. Because of the sat-
isfactory sensitivity but poor specificity of the scale, we screen 
stroke patients more than once. Patients are screened when 
they are first hospitalized and then every week to overcome 
this shortcoming.

Patients with vocal fold paralysis can suffer from sensory 
deficits such as absent cough and delayed swallow response, 

heightening the risk of silent aspiration. Splaingard et  al. [36] 
observed that 40% of their subjects who aspirated on VFSS 
were not identified as having aspirated on a bedside examina-
tion. The clinician must select those examinations believed to 
be most appropriate for that patient’s anatomy and swallow 
physiology with neurologic dysfunction.

Conclusion
 The Chinese version of the modified SSA instrument is 

inexpensive, easy to use, and sensitive; it satisfies the require-
ments of an oropharyngeal dysphagia screening test in patients 
with acute stroke. The present study provides an analogous 
predictive result for the simplified 6‑item and original 8‑item 
SSA scales and serves as empirical evidence in the revision of 
the current dysphagia screening procedure.
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