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Abstract

Dysphagia may become a threatening condition if not diagnosed and treated at an early stage.
Healthcare professionals require simple, rapid, and reliable tools for the immediate evaluation
of dysphagia in their daily clinical practice. The aim of the present study was the translation
and validation of the “Brief Bedside Dysphagia Screening Test-Revised (BBDST-R)” tool in the
Greek language in a sample of patients with neurological disorders. The present study was
designed as a cross-sectional study conducted with a convenience sample of 80 patients. The
BBDST-R tool contains eight items, and a positive response to an item implies that the patient
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might have dysphagia. The bedside assessment using the BBDST-R tool was conducted by a
researcher previously trained for the tool usage. The translation and validation were
conducted by following the relevant international standards. The researcher’s final
assessment concerning the presence or absence of dysphagia was compared to the medical
diagnosis as determined by a physician, which was set as a benchmark. The evaluation of
BBDST-R was conducted by researching its diagnostic accuracy according to the guidelines for
measures of diagnostic accuracy. Internal consistency was determined through Cronbach’s
Alpha. The English version of the BBDST-R tool has been reliably translated into the Greek
language. The prevalence of dysphagia in our sample was 62.5% (95% Cl: 50%-72%). The
observed high sensitivity [Sen = 98%/87%-99% (95% Cl)] and high negative predictive value
[NPV = 89%/77%-95% (95% Cl)] indicated high validity of the screening tool at the acceptable
levels of > 75% even for 95% Cl. Cronbach’s Alpha internal consistency index for the 8 items
of this tool presented an almost excellent value of 0.859. The results of the present study
indicated that BBDST-R is a reliable and valid tool for application in the assessment of
dysphagia in patients admitted in Greek hospitals and community-based individuals.

Keywords
Dysphagia; dysphagia screening; brief bedside dysphagia screening test-revised; validation;
translation; neurological disorders

1. Introduction

Nurses have to frequently treat and care for patients in the community or institutional settings
who might develop or already have life-threatening conditions such as dysphagia. Simple, although
reliable tools are required to conduct the first assessment and subsequent further investigation of
the situation.

The term “dysphagia ”, which is constituted of the prefix “dys” and the root “fag" having origins
in the ancient Greek language, refers to a disorder involving difficulty in swallowing.

Dysphagia is quite common, with several studies reporting a prevalence of dysphagia in nursing
homes to be in the range of 12.8%- 52.7% [1-3]. In the community, the prevalence of swallowing
difficulties is 20.1% among healthy elderly [4] and 5%-72% among the elderly [5]. A systematic
review by Takizawa et al. (2016) reported that dysphagia was diagnosed in 8.1%-80% of stroke
patients, 27%-30% of brain injury patients, 11%-81% of Parkinson’s disease patients, and 91.7% of
older persons with community-acquired pneumonia due to impaired breathing mechanisms and
swallowing [6]. Dysphagia is usually attributed to advanced age, clinical diseases, and frailty that
leads to self-care deficits [5].

Dysphagia is attributed to various causes, such as mechanical, neurological, and psychogenic
conditions [7]. Moreover, dysphagia is often under-diagnosed and under-treated [7] and is,
therefore, associated with an increased risk of malnutrition, dehydration, pneumonia [8], and
mortality [2]. Interdisciplinary collaboration and appropriate tools are required for the diagnosis,
management, and prevention of dysphagia-associated complications. Nurses play an essential role
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as the member of the interdisciplinary team and, therefore, should have access to all the necessary
tools [9, 10].

Dysphagia is commonly assessed using imaging methods, particularly in acute care settings. A
variety of non-imaging methods [11] based on questionnaires and swallowing assessment using
semi-solid or liquid food are also available for clinical bedside assessment of dysphagia by health
care professionals [12]. The non-imaging methods are convenient for use in acute, community, or
nursing home settings where routine reassessment is vital for maintaining the health and safety of
the patient.

Unlike the situation in other countries, it is not common for the nurses in Greece to be involved
in the assessment of dysphagia, which is usually conducted by a physician or a speech therapist
using clinical bedside assessment tools and imaging methods. However, the involvement of nurses
in this evaluation is important owing to their frequent contact with the patient, the role and
responsibility they have in patient feeding, the holistic evaluation they perform, and the care they
deliver to the patients. The fact that there is a nursing diagnosis of “impaired swallowing ” reported
by NANDA International [13, 14] further supports the requirement of nurses’ involvement in
dysphagia assessment. Ideally, dysphagia assessment requires a multidisciplinary approach, and
since nurses are the first line of members in the health care team to interact with the patients, they
could perform the basic dysphagia screening for the patients, based on the results of which, a
further detailed clinical assessment by the physician and/or speech therapist could be completed.

The validity and reliability of the swallowing screening tools for dysphagia used by nurses is a
research topic that has gained great attention in healthcare systems [11].

The Brief Bedside Dysphagia Screening Test-Revised (BBDST-R) is a convenient-to-use tool for
healthcare professionals to perform the first assessment of dysphagia. BBDST-R is a previously
validated screening tool [15], with high sensitivity [Sen = 95.5%/84.9%-98.7% (95% Cl)] and high
negative predictive value [NPV = 88.9%/67.2%-99.9% (95% Cl)]. However, the results obtained using
the tool vary among different nurses who perform the tests [16]. The researchers have concluded
that such differences are expected, and with proper training in the use of the tool, these differences
would not exert a negative impact on the reliability of the tool.

The aim of the present study was the translation and validation of the Brief Bedside Dysphagia
Screening Test-Revised (BBDST-R) in the Greek language in a sample of patients with neurological
disorders.

2. Materials and Methods
2.1 Design

The present study was designed as a cross-sectional study conducted with a convenience sample
of 80 patients having neurological health conditions who were treated in the Neurological Clinic of
a large hospital in Athens and those who were treated in a private rehabilitation center. The study
duration was from March 2016 to August 2016.

2.2 Research Tools

The research tools employed in the present study were: a) a questionnaire containing items
regarding the patients’ demographic and clinical characteristics, such as gender, age, marital status,
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educational level, occupation, place of residence, neurological diseases, and comorbidities, and b)
the BBDST-R which was originally developed and validated for the Czech population. -The tool was
used in a patient sample-with various neurological conditions, with the stroke patients constituting
the largest subgroup [15, 17].

The BBDST-R comprises the following eight items: BBDST-R_1 presence of voluntary cough,
BBDST-R_2 ability to clench the teeth, BBDST-R_3 symmetry and strength of the tongue, BBDST-R_4
symmetry and strength of the facial muscles, BBDST-R_5 symmetry and strength of shoulder shrug,
BBDST-R_6 dysarthria, BBDST-R_7 aphasia, and BBDST-R_8 cough after consumption of a thick liquid.

The screening test was simple and could be performed by a healthcare professional. The
response to the evaluation in each item of the questionnaire could be either YES or NO, i.e., the
patient may or may not be displaying what each parameter indicated. The items that were normal
received a score of 0, while the items that were abnormal received a score of 1. If the total score
was 0, the test was negative ( i.e., the patient was un likely to have dysphagia), while in the case of
the final score being 21, the test was considered positive ( i.e., the patient might be having
dysphagia).

The researchers [15] indicated that it is a short and reliable tool that could be used by all health
professionals who are properly trained for its use.

Mrs. Petra Mandysova, who developed the BBDST-R tool originally, was contacted, and relevant
permission for using the tool in the present study was obtained [15, 16]. The translation of the
English version of BBDST-R was conducted in accordance with the international standards [18], such
that the accuracy of the parameters concerned with the diagnostic purpose was not altered.

The basic principles of BBDST-R were presented by its developer in the Greek Postgraduate
Program “Neurological Disorders - Evidence- Based Practice ” of the Technological Educational
Institute (TEIl) of Athens, and the evaluation of the tool and the role of nurses in the diagnosis of
dysphagia were, meanwhile, performed by Greek postgraduate nursing students [14].

2.3 Data Collection

The principal researcher performed the bedside assessment using the BBDST-R tool on the 80
patients with neurological disorders included in the present study.

The inclusion criteria used were: a) diagnosis of a neurological disorder [stroke, dementia,
multiple sclerosis (MS), Parkinson’s, myasthenia, myopathy, Guillain Barre], b) adequate level of
consciousness and the ability to respond to simple commands, c) over two days of hospital stay, and
d) informed consent provided for participation in the present study (by patients or their caregivers).

The exclusion criteria were: a) patients with severe mental disability, b) patients with changes in
the anatomy of the mouth, pharynx, and larynx, resulting from an accident or surgery, c) patients
who did not speak the Greek language, and d) patients with difficulty in eating due to anorexia or
any other psychological problem.

Particular emphasis was placed on preparing the patient for the BBDST-R evaluation. All patients
were subject to the participation criteria for the present study, and if the patient fulfilled the criteria,
he/she was informed regarding the research and asked to provide consent for participation.
Subsequently, all the necessary materials were placed on the bedside table of the patient. The
patient and/or his/her caregiver were then informed regarding the procedure to be followed. Oral
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hygiene was performed, and the patient was asked to be in a sitting position (90 degrees) for the
evaluation.

A crucial parameter was the preparation of the viscous liquid, for which the thick and convenient
instant coagulation factors were considered. The consistency of the prepared liquid was pudding-
like, which would fall- off the spoon in chunks. The liquid preparation was followed by the evaluation
of the patient for each parameter. The researcher screened each patient and prepared the viscous
fluid according to the instructions provided in a previously-conducted training program led by the
original developer of the tool [14].

The evaluation process included the patient’s assessment for each of the eight items in the tool.
If, at any stage of the screening, an abnormal finding was detected, then the test result was
considered to be positive, implying that the patient, according to the test, was likely to be having
dysphagia, and the evaluation process was considered to be complete by itself.

The test result was then compared to the physician’s diagnosis regarding the presence or
absence of dysphagia in each patient (obtained from the medical records of the patients). The
physician’s diagnosis was based on endoscopic examination, clinical examination, and/or an
appropriate diagnostic tool, and the assessment was regarded as the benchmark against which the
principal researcher’s assessment was compared.

2.4 Translation

The translation of BBDST-R was performed according to “The minimal Translation criteria” [18].
Two independent native English speakers translated the original English tool into the Greek
language, which was followed by the comparison of these two translations by a third individual who
arrived at the final consensus. Consequently, this version of the tool was reverse- translated into
the English language. Next, the original and the reverse-translated versions of the tool were
compared by the research team, and the final translation was sent to the original developer of the
tool for approval.

2.5 Ethics Statement

The study was conducted in accordance with the Declaration of Helsinki and was approved by
the ethics committee of two institutions. In addition, permission for using the tool in the present
study was obtained from the original developer of the tool. All participants were informed regarding
the purpose of the study, and written consent for participation was obtained from all of them.

2.6 Statistical Analysis

The value of any diagnostic test is quantifiable through the evaluation of the diagnostic accuracy
of that test, i.e., the ability of the test to distinguish between the disease and non-disease (healthy
patient) conditions.

The basic measures for diagnostic tests, such as sensitivity (Sen) and specificity (Spe), were
utilized as described by Altman & Bland [19], Glas et al. [20], and Simundi¢ [21]. These measures are
derived from the four possible outcomes of any diagnostic test, which are then formulated ina 2 x
2 contingency table. The following outcomes are possible: FN-false negative; FP-false positive; TN-
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true negative; and TP-true positive. With these outcomes, multiple parameters could be formulated,
as presented in Table 1, along with the ROC curve, Diagnostic odds ratio (DOR), and others [20, 21].

Table 1 Basic measures of diagnostic accuracy (adapted from Molina [22]).

Healthy Sick
Positive TP FP
Negative FN TN

TP =True Positive, FP =False Positive, FN =False Negative, TN =True Negative, Sen =Sensitivity
=TP/(TP+FN), Spe =Specificity =TN/(TN+FP), PPV =Positive Predictive Value =TP/(TP+FP), NPV =
Negative Predictive Value =TN/(TN+FN), PLR =Positive Likelihood Ratio =Se/(1-Sp), NLR
=Negative Likelihood Ratio =(1-Se)/Sp, Al =Accuracy Index =(TP+TN)/(TP+TN+FP+NF), Yi
=Youden’s Index =Se+Sp-1

A simple dysphagia test, such as that conducted using BBDST-R, should have high Sen and a high
negative predictive value (NPV) to be considered highly valid [19].

The expected Sen value was set at 95%, with the lower confidence limit for CI =95% at 0.75. The
minimum acceptable sample size, as reported by Flahault et al. [23] and corrected by Chu and Cole
[24], was N = 70-80 patients, for a disease prevalence of <50%.

Finally, each item was tested against the patient’s medical diagnosis using the association
coefficient ¢, while x? was used for testing the final BBDST-R result against the diagnosis, and the
test’s internal consistency was measured in terms of Cronbach’s Alpha.

IBM SPSS Ver 19.0, Microsoft Excel, and Clinical Calculator 1 (available at vassarstats.net) were
employed for conducting the statistical analysis.

3. Results

A total of 103 patients were invited to participate in the present study, among which 14 patients
refused to participate, nine patients did not complete the procedure for various reasons, such as
withdrawal from the study, discharge, transfer to another clinic, or death, and the remaining 80
patients completed the test.

The majority of the patients (53.8%) belonged to the age range of 81-90 years, and 53.8% of all
the participants were women. The main neurological disease (65% of patients) was stroke, while
the most common (23.8%) coexisting condition was cervical spine disorder. Among all participants,
41.3% were widowed, 58.8% were retired, and 31.3% had a non-paid individual as their main
caregiver. The demographic and clinical data of the sample are presented in Table 2.

Table 2 Demographic and clinical characteristics of the sample.

N %
Gender Male 37 46.3
Female 43 53.8
Age 40-50 2 2.5
51-60 5 6.3
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61-70 13 16.3
71-80 17 21.3
81-90 43 53.8
Neurological Stroke 52 65.0
disease Parkinson disease 5 6.3
Multiple sclerosis 1 1.3
Myopathy 1 1.3
Dementia 15 18.8
Other 6 7.5
Education Primary school 24 30.0
High school 33 41.3
Higher education 17 21.3
Msc/Phd 6 7.5
Comorbidity No 6 7.5
Cervical spine disorders 19 23.8
Brain injury 8 10.0
Chronic dysphagia due to aging 2 2.5
Depression 7 8.8
Anorexia nervosa 1 1.3
Gastroesophageal reflux 5 6.3
Cancer 7 8.8
Respiratory diseases 8 10.0
Cardiovascular diseases 9 11.3
Other 8 10.0

Correlations of the patients’ sex and age with the diagnosis for dysphagia were not statistically
significant (p > 0.05).

The BBDST-R results and the physicians’ diagnosis are presented in Table 3. The prevalence of
dysphagia in our sample was 62.5% (95% Cl: 50%-72%), which was a considerably high percentage
based on the data from the previous use of BBDST-R.

Table 3 Results of dysphagia based on the BBDST-R assessment in the present study
and the physician’s diagnosis.

BBDST-R results Physician’s diagnosis

N % N %
Negative 25 31.3 30 375
Positive 55 68.8 50 62.5
Total 80 100.0 80 100.0

All the BBDST-R items (1-8) presented statistically significant ¢ correlations (Table 4) with the
diagnosis of the presence or absence of dysphagia.
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Table 4 Correlations of the BBDST-R items with the physician’s diagnosis of dysphagia.

Association coefficient

BBDST- BBDST- BBDST- BBDST- BBDST- BBDST- BBDST- BBDST-

R 1 R_2 R_3 R 4 R_5 R 6 R 7 R_8
Physician’s Phi  0.649" 0.477 0.467°° 0.507 0.507"° 0.511" 0.306" 0.323™
diagnosis of Sig.  0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.002
dysphagia N 80 80 80 80 80 80 80 80

**_ Correlation is significant at the 0.01 level (1-tailed).

The x? test and the ¢ (Phi) correlation between the results from the BBDST-R tool assessment
are presented in Table 5 and Table 6, respectively. A statistical significance of the x* test and a
considerably high value of ¢ (Phi) with statistical significance were observed, which demonstrated
a strong statistical correlation between the results of the BBDST-R assessment and the physician’s
diagnosis regarding the presence or absence of dysphagia. Therefore, it could be inferred from Table
5 and Table 6 that the test result was consistent with the medical diagnosis, and the parameters
were connected, which is a requisite for a valid test as well as for a proper medical assessment.

Table 5 Chi-Squared test results between the results of the BBDST-R tool assessment.

Chi-Squared Tests

Value Df Asymp. Sig. (2- Exact Sig. (2- Exact Sig. (1-
sided) sided) sided)
Pearson Chi-Square  53.097° 1 0.000
Continuity 49.528 1 0.000
Correction®
Likelihood Ratio 59.546 1 0.000
Fisher’s Exact Test 0.000 0.000
Linear-by-Linear 52.433 1 0.000
Association
N of Valid Cases 80

2 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.38.

Computed only for a 2 x 2 table.

Table 6 The ¢ correlation test results.

Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi 0.815 0.000
Cramer's V 0.815 0.000
N of Valid Cases 80

Finally, for the assessment of the diagnostic parameters of the tool, the Sen and Spe indices and
the NPV and PPV values were calculated based on the research data presented in Table 7 and Table

8.

Page 8/14



OBM Geriatrics 2021; 5(2), doi:10.21926/obm.geriatr.2102165

Table 7 Values of the diagnostic accuracy indices.

Physician’s diagnosis for dysphagia * final result
Crosstabulation
BBST-R result

. " Total
Negative  positive
Physician’s diagnosis for
ysiclan's clag No  24(TN) 6(FP) 30
dysphagia
Yes 1 (FN) 49 (TP) 50
Total 25 55 80

Table 8 Overall results for the diagnostic accuracy indices.

95% Confidence Interval

Estimated value Lower limit Upper limit
Prevalence 0.625 0.509203 0.728684
Sensitivity 0.98 0.879892 0.998955
Specificity 0.8 0.608693 0.915952
For any particular test, the probability that will be:
Positive 0.6875 0.572854 0.783935
Negative 0.3125 0.216065 0.427176
For any particular positive test result, the probability that it is:
True positive 0.890909 0.770723 0.954865
False positive 0.109091 0.045135 0.229277
For any particular negative test result, the probability that it is:
True negative 0.96 0.77677 0.997908
False negative 0.04 0.002092 0.22323
Likelihood Ratios: [C]= conventional, [W]=Weighted by prevalence
Positive [C] 4.9 2.3928 10.034268
Negative [C] 0.025 0.003533 0.17688
Positive [W] 8.166667 3.815891 17.478089
Negative [W] 0.041667 0.006087 0.285239

e Among the 80 cases assessed using the tool, the test was negative for 24 cases, as was the
physician’s diagnosis for the presence of dysphagia (TN).

¢ In 6 cases, the test was positive for the presence of dysphagia in contrast to the physician’s
diagnosis that was negative (FP). Since the physician’s diagnosis was considered the benchmark, this
finding was considered a false-positive result.

¢ In just one case, the test result was negative in contrast to the physician’s diagnosis of a
positive result (FN). False-negative results negatively impact the validity of the tool.

e  Finally, for 49 cases, the test result was positive and consistent with the physician’s diagnosis
for the presence of dysphagia (TP). The tool accurately identified the patients with the concerned
condition, which is a desired feature.

In summary, the results were as follows:
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Sen =98%/87%-99% (95% Cl)

Spe = 80%/60%-91% (95% Cl)

NPV = 89%/77%-95% (95% Cl)

PPV = 96%/77%-99%(95% Cl)

The observed high sensitivity and a high negative predictive value indicated the high validity of
the diagnostic tool at the acceptable levels of >75% even for Cl 95%. The validity of the tool was
evaluated in terms of Cronbach’s Alpha internal consistency index for its 8 items, which presented
an almost excellent value of 0.859.

In addition, as observed in our results, BBDST-R exhibits a robust performance, as evidenced by
the high Sen and NPV for the cut-off score of 1, implying that 1 abnormal item is sufficient to
consider the entire screening result abnormal. Therefore, it was deemed unnecessary to perform
tests for other cut-off values. This was consistent with the study reported by Mandysova et al. [15].

4, Discussion

The present study is the first complete study that investigated the possibility of using the short
version of the BBDST-R tool for the screening of dysphagia in a Greek sample of neurological patients.
Specifically, BBDST-R was utilized to assess 80 patients with neurological diseases for the presence
or absence of dysphagia followed by a comparison of the results with the corresponding diagnosis
provided by a physician.

The literature review revealed the availability of several bedside tools for dysphagia screening, a
few of which could be administered by nurses without prior training, a few others require a brief
training, while others require further elaborate training to ensure accurate administration. The
target groups, administration time, and psychometric properties varied in the different studies
reported [25]. In the planning phase of the present study, the literature review did not reveal any
existing questionnaire for the bedside screening of dysphagia that was validated in the Greek
language, so that the current tool could be validated against it. The researchers, therefore, decided
to rely on the physician’s diagnosis regarding the presence or absence of dysphagia as the
benchmark. The BBDST-R tool was selected for validation due to the advantages of conciseness, the
possibility of administration by nurses following brief training, and evidence in favor of its validity
and reliability in bedside screening.

The validation of a dysphagia screening tool is necessary because: a) dysphagia is a common
symptom of patients with neurological diseases, b) screening in dysphagia is the first step prior to
the detailed evaluation of the patient, and c) nurses are the first line of members in the healthcare
team to interact with the patients and could, therefore, screen for dysphagia and then refer the
patient to the relevant healthcare team member for further examination [25, 26].

The validation and the use of appropriate tools to screen for dysphagia that have already been
assessed and used in other countries are necessary [15]. In addition to ensuring the accuracy of the
assessment results, the validation allows for comparisons across cultures and aids in the
development of common tools for worldwide application. The involvement of nurses in the
assessment of dysphagia facilitates collaboration with the entire interdisciplinary team, ultimately
reducing the number of dysphagia patients who remain undiagnosed [9]. However, it is also
important to establish formal protocols for dysphagia assessment and train the nurses in their
application to minimize the time duration for which the patients remain undiagnosed [27].
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In the present study, the majority of the participants belonged to the age range of 81-90 years.
The prevalence of dysphagia in our sample was 62.5% (95% Cl: 50%-72%). In another study
conducted in a Greek sample [28] with MS, the prevalence ranged between 25.9% and 44.4%
depending on the assessment tool used.

A strong statistical correlation was observed between the results obtained using BBDST-R and
the physician’s diagnosis for the presence or absence of dysphagia. The validation of the
questionnaires presented a near-perfect score for Cronbach’s Alpha (0.859), indicating the reliability
of this tool in the Greek setting.

In regard to the x? test and the ¢ (Phi) correlations of the BBDST-R items with the physician’s
diagnosis of dysphagia, it should be noted that not all items appeared to be strongly correlated with
the physician’s diagnosis of dysphagia, as items 7 and 8 (Table 4) exhibited weaker correlations.
However, in general, the majority of the correlations were satisfactory, proving that the items of
the test were examined properly. This was consistent with the overall validity of the tool.

The Sen and the Negative Predictive Value (NPV) indices were calculated to assess the suitability
of the tool. High sensitivity (Sen) [Sen = 98%/87%-99% (95% Cl)] and high negative predictive value
(NPV) [NPV = 89%/77%-95% (95% Cl)] were obtained for this tool in the present study, which were
comparable to those reported in the original survey [15] [Sen = 95.5%/84.9%-98.7% (95% Cl) and
NPV =88.9%/67.2%-99.9% (95% Cl)]. It is noteworthy that in the original research, the diagnosis was
compared with the Flexible Endoscopic Examination of swallowing, which is considered the “gold
standard” method , thereby further corroborating the accuracy, validity, and reliability of this tool.

However, PPV and NPV have the following disadvantages: a) they are affected by the prevalence
of the disease, b) they cannot be applied to or generalized for the other clinical populations with
different admission criteria, and c) they cannot be compared between different diagnostics trials.
On the other hand, the sensitivity (Sen) and specificity (Spe) parameters have the following
advantages: a) they are not affected by the prevalence of the disease, b) they can be applied to
different clinical populations, c) they can be compared between the studies with different inclusion
criteria, and d) they can be used for comparing the diagnostic accuracy between different tests [20,
21].

As with all research, the present study also has certain limitations. First, the present study was
designed as a cross-sectional study conducted with a convenience sample. Second, the physician’s
diagnosis was used as the benchmark for the diagnosis of dysphagia, and the fact that an imaging
method (such as the endoscopic examination) was not used as a “gold standard” test is a critical
barrier to the generalization of the results and their comparability.

The measured prevalence of dysphagia in our sample was greater than the value of 50%
anticipated during sample size calculation [P =62.5% (95% Cl: 50%-72%)]. However, this finding does
not affect the overall robustness of our statistics. Nonetheless, further studies utilizing the BBDST-
R tool in other clinical conditions with a larger sample are recommended for corroborating and
generalizing the findings of the present study.

5. Conclusions

The present study revealed that BBDST-R is a short tool with high sensitivity and a high negative
prognostic value for patients with neurological diseases, which does not require extensive staff
training for application. Dysphagia screening, being the first step in the elaborate diagnostic
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evaluation of dysphagia, reduces the risk of undiagnosed cases and facilitates interdisciplinary
collaboration. BBDST-R could serve as an important tool in the toolkit of Greek nurses, who are
hereby advised to use this tool in their daily clinical practice of caring for patients, whether in
hospital wards or the community, for a timely and valid evaluation of dysphagia.
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