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A bedside swallowing screen s

for the identification of post-extubation
dysphagia on the intensive care unit — validation
of the Gugging Swallowing Screen (GUSS)—ICU

Claudia Troll"", Michaela Trapl-Grundschober’®, Yvonne Teusch?®, Adrien Cerrito*®,
Montserrat Gallego Compte®® and Martin Siegemund®

Abstract

Purpose Screening for dysphagia at the intensive care unit (ICU) soon after extubation can prevent aspiration, pneu-
monia, lower mortality, and shorten re-feeding interval. This study aimed to modify the Gugging Swallowing Screen
(GUSS), which was developed for acute stroke patients, and to validate it for extubated patients in the ICU.

Methods In this prospective study, forty-five patients who had been intubated for at least 24 h were recruited
consecutively at the earliest 24 h after extubation. The modified GUSS-ICU was performed twice by two speech and
language therapists independently. Concurrently, gold standard the flexible endoscopic evaluation of swallowing
(FEES) was performed by an otorhinolaryngologist. Measurements were conducted within a three-hour period; all
testers were blinded to each other’s results.

Results According to FEES, 36 of 45 (80%) participants were diagnosed with dysphagia; 13 of those were severe, 12
moderate, and 11 mild. Compared to FEES, the GUSS-ICU predicted dysphagia well (area under the curve for the initial
rater pair: 0.923, 95% Cl 0.832—1.000 and 0.923, 95% Cl 0.836 -1.000 for the second rater pair). The sensitivity was 91.7%
(95% Cl 77.5-98.3%) and 94.4% (95% Cl 81.3-99.3%); the specificity was 88.9% (51.8-99.7%) and 66.7% (29.9-92.5%);
the positive predictive values were 97.1% (83.8-99.5%) and 91.9% (81.7-96.6%), and the negative predictive values
were 72.7% (46.8-89%) and 75% (41.9-92.6%) for the first and second rater pairs, respectively.

Dysphagia severity classification according to FEES and GUSS-ICU correlated strongly (Spearman’s rho: 0.61 for rater 1
and 0.60 for rater 2, p<0.001). Agreement by all testers was good (Krippendorffs Alpha: 0.73). The interrater reliability
showed good agreement (Cohen’s Kappa: 0.84, p < 0.001).

Conclusion The GUSS-ICU is a simple, reliable, and valid multi-consistency bedside swallowing screen to identify
post-extubation dysphagia at the ICU.

Trial registration ClinicalTrials.gov Identifier: NCT04532398,31/08/2020.

Keywords Post-extubation dysphagia, Aspiration pneumonia, Gugging Swallowing Screen, Intensive Care Unit,
Speech therapy
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Introduction

Aspiration pneumonia is the most serious consequence
of dysphagia. It describes an infectious and inflammatory
disease of the lungs caused by aspiration of secretions,
liquids or food particles from the mouth or stomach con-
tents. Acute dysphagia is common in intensive care med-
icine. It affects 29-47% of frail elderly admitted to the
acute geriatric unit, up to 78% of acute stroke patients,
and approximately 62% of critically ill patients who are
intubated and mechanically ventilated [1-4].

Post-extubation dysphagia (PED) has been associated
with a higher risk of pneumonia, increased duration of
parenteral nutrition, reintubation, prolonged hospital
and intensive care unit (ICU) stays, decreased quality of
life, and an increased risk for death for up to 1 year after
ICU admission [5-8]. Dysphagia increases healthcare
utilization and costs, as has been shown across differ-
ent clinical populations, particularly in stroke patients
[9, 10]. Early detection and treatment of dysphagia may
therefore prevent serious clinical complications such as
aspiration pneumonia, improve patients’ outcome and
save hospital resources [11]. While standardized proto-
cols have been established to systematically assess dys-
phagia in acute stroke patients and are recommended by
guidelines [12], no such protocols or guidelines have yet
been published for the ICU [13]. However, experts rec-
ommend, in extubated critically ill patients on the ICU,
a systematic bedside screening algorithm which include
the water swallow test (WST) followed by expert com-
prehensive swallowing assessments of screening positive
patients [14].

Instrumental examinations such as flexible endoscopic
evaluation of swallowing (FEES) or videofluoroscopic
swallowing study can be considered the gold stand-
ard. However, the equipment and the experts necessary
for these techniques are not always available. A recent
review searching for non-instrumental strategies that
could serve for PED assessment in critically ill patients
showed that swallowing assessments were primarily
tested in mixed hospital populations or in stroke patients
[14]. A combination of the WST with a Bedside Swallow-
ing Evaluation (BSE) performed by speech and language
therapists (SLTs) was the only strategy that has been vali-
dated for the identification of PED in acute respiratory
failure survivors [15]. The Gugging Swallowing Screen
(GQUSS) might be suited for dysphagia screening at the
ICU. It has been designed as a simple bedside screen
that can be used by SLTs as well as by nurses and allows
a graded assessment of the patient’s swallowing abilities,
and enables nutritional recommendations [16, 17]. The
GUSS has previously been used for COVID-19 patients
treated at the ICU [18] and in acute geriatric patients [2]
but has only been validated for acute stroke patients [16].
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In a previous attempt, the GUSS was partly adapted for
the ICU population, but the GUSS-ICU has never been
validated [19].

This study aimed to modify the GUSS for the ICU
while retaining its important multi-consistency character
and to test its validity. In this study, we tested the valid-
ity of this new multi-consistency GUSS-ICU compared
to FESS and its interrater reliability for extubated patients
in the ICU.

Methods

Study design

In this prospective, monocentric study in Switzerland,
45 patients who had been intubated at the ICU were
recruited consecutively. The modified GUSS-ICU was
performed twice, i.e. by two SLTs independently. The
index test (FEES), was performed by an otorhinolaryn-
gologist. All measurements were taken within three
hours, and all testers were blinded to the test results of
the others. The three assessments were performed in
randomized order according to a computer-generated
randomization list, and the information on treatment
assignment was provided to the two SLTs by the principal
investigator.

The GUSS-ICU study protocol was reviewed and
approved by the Local Ethics Committee named Ethik-
kommission Nordwest-und Zentralschweiz EKNZ,
approval number BASEC 2020-F01555. Written
informed consent was obtained from all patients. Clinical
Trial Registration: NCT 04,532,398,31/08/2020.

Subjects

All patients who were intubated in the adult ICU of the
university hospital Basel for at least 24 h between Sep-
tember 2020 and February 2021 were considered for
recruitment. They had to be 18 years old or older, have
a minimal mental status test score of 24, and extu-
bation had to occur at least one hour prior to study
participation.

Modification of Gugging Swallowing Screen for the ICU
Because of the complex situation at the ICU, the hetero-
geneity of underlying diagnoses, and the variable degree
of vigilance, items were added during the preliminary
assessment phase of the GUSS to assure safety during
swallowing.

Similar to the original GUSS, the GUSS-ICU consists
of two parts, the indirect and the direct swallow test
(Fig. 1). The first part, the indirect swallow test, con-
sists of six items that do not necessarily have to be per-
formed in order [16]. Compared to the original GUSS,
the item “vigilance” was replaced by a Richmond Agita-
tion Sedation Scale score of 0 to+2 [20]. Furthermore,
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GUSS-ICU

(Gugging Swallowing Screen for ICU)

Recommended for all patients who were intubated for more than 24 hours.

The screening is to

be conducted no earlier than 1 hour after extubation. If necessary, perform oral hygiene.

Preliminary igation / Indi llowing Test Direct Swallowing Test (4 subtests)
Yes | No Pass | Fail
RASS from 0 to 42 1 0o 1. Semisolid: Give 3-5 tsp. of thickened water (IDDSI3) *| 1 0
Stridor present [ 1 6 points:
throat clezri Proceed to
couighing ardor thecat cearng 1| o ; 2. Liquids: Give 3,5, 10, 20, 50 ml of water (IDDSI0)* | 1 | ©
efficiently Direct
llowing saliva o 1 0 Swallowing
Test"
Drooling (saliva) 0 1 < 6 points: Stop |3. Solids: Give a piece of bread (1.5 x 1.5cm) * 1 0
Change of voice after swallowing the screening
caliva 0 1 (SLP and/or
FEES)
SUM: 4. Liquids & Solids: Give a piece of bread (1.5 x 1.5¢cm) 1 0
™ @nd a sip of water after half of the chewing time *
SUM:
TOTAL SUM:

* Observe the patient after each swallow.

Discontinue the subtest and the screening ifthe patient shows any of the following signs:

Difficulty swallowing (prolonged oral phase: > 10sec with liquids and semisolids, >23 sec. with bread), coughing, drooling or change of vocie.
Ifthere are no visible problems, proceed to the next subtest. (IDDSI= International Dysphagia Standardization Initiative)

FEES (Fiberoptic Endoscopic Evaluation of Swallowing), IDDSI (Internaticnal Dysphagla Standardization Initiative), RASS (Richmond Agltaton Sedation Scaie)

Troll, Trapl-Grundschober; 2022

Troll C. Modifikation und Validierung des Gugging Swallowing Screens fUr die Intensivstation [Master’s thesis].
Krems: Donau-Universitat Krems; 2022.

(Gugging Swallowing Screen for ICU)

GUSS-ICU-EVALUATION
Results Severity Code Diet R dations (based on IDDSI-Framework)
Preliminary investigation or
0-6 points semisolids failed (Severe |* NPO (non per os) --> Refer to Speech and Language Pathologist (SLP) / Speech&Language Therapist
Dysphagia with high risk of |(SLT) or ENT/Phoniatrician/Dysphagia Specialist. Repeat the test after 4 hours at the earliest.
aspiration)
* Pureed or liquidised textures (IDDSI 3-4)
* All liquids must be thickened (IDDSI 2-3)
Semisolids passed, fluids * Pills should be crushed and mixed with puree (IDDSI: 3-4)
7 points failed (moderate dysphagia |* No liquid medication!
with aspiration risk) * Optional: Further functional swallowing assessments (FEES,VFSS)'
* Optional: Refer to Speech&Language Pathologist (SLP) / Speech&Language Therapist (SLT)
* Suppl ion via PEG, ic tube or p: I+ | y food
Semisolids passed, fluids : Dysghagia diet (minced & moist or soft & bite-sized) (IDDSI: 5 or 6)
: passed, solids failed (mild |, quu'lds 1DDS10 A “ 1
8 points dysphagia with low risk of Optional: Further functional swallowing assessments (FEES, VFSS)
aspiration) * Optional: Refer to Speech&Language Pathologist(SLP) / Speech&L Therapist (SLT)
* Suppl ion via PEG, ic tube or parenteral + supplementary food
* Dysphagia diet (soft & bite-sized or Easy to chew) (IDDSI: 6 or 7 EC)
Semisolids passed, fluids * avoid mixed or hard to chew textures
. passed, solids passed, mixed |* Liquids (IDDSI 0)
9 points textures failed (mild dysphagia|* Optional: Further functional swallowing assessments (FEES, VFSS)'
with low risk of aspiration) |* Optional: Refer to Speech&Language Pathologist(SLP) / Speech&L Therapist (SLT)
* Suppl ion via PEG, ric tube or parenteral + supplementary food
All textures passed * Normal diet (IDDSI: 7, 7 EC)
. - . * Regular liquids (IDDSI: 0)
40 points | (anmal/r\o Dyspha'gla'; * First normal meal under supervision of a SLP/SLT or dysphagia-trained nurse to evaluate the
Minimal/no risk of aspiration) . - ) . .
swallowing ability of mixed consistencies
use like: Fiberoptic ic Evaluation of ing (FEES), i Study (VFSS). (IDDSI= Intemational Dysphagia Standardization Initiative)

Troll, Trapl-Grundschober; 2022

Troll C. Modifikation und Validierung des Gugging Swallowing Screens fiir die Intensivstation [Master’s thesis].
Krems: Donau-Universitdt Krems; 2022.
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Fig. 1 Assessment and Evaluation sheet, severity categories and dietary recommendations of the Gugging Swallowing Screen - Intensive Care Unit

(GUSS-ICU)
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the presence of stridor is now assessed. Consistent with
the original GUSS, the other items investigate whether
coughing or throat clearing is effectively possible, the
presence of drooling, or a voice change after swallowing
saliva. One point is scored for each item when inconspic-
uous. If the maximum score of six points is not reached
by the patient, the screening test must be stopped. That
is, full completion of the first part is a prerequisite for the
second part.

The second part, the direct swallow test, consists of
four sequential subtests of fixed order. It starts with a
diet level of International Dysphagia Diet Standardisa-
tion Initiative (IDDSI) 3 (moderately thick), followed by
IDDSI 0 (thin), IDDSI 7 (solid), and finally with a mixed
solid-liquid consistency. The prescribed sequence must
be followed. The assessment criteria used in the direct
swallowing test (four subtests) are: problems swallowing
(prolonged oral phase:>ten seconds for thin liquid and
moderately thick, >23 s for solid food), coughing, drool-
ing, or a change in voice. These criteria are tested in each
subtest. A physiological swallow test scores one point,
and a pathological one zero points. If a subtest scores
zero, the examination must be terminated. Ten points are
the highest score a patient can achieve in the GUSS-ICU
and denotes normal swallowing function without risk of
aspiration. Diet recommendations are given according to
the score achieved in the GUSS-ICU (Fig. 1).

FEES examination

The FEES was performed within 3 h of GUSS-ICU by an
otorhinolaryngologist using a transnasal video endos-
copy performed with a flexible rhino-laryngoscope. The
swallow test by FEES was evaluated with saliva, then with
different types of food consistencies (liquid, semisolid,
solid), and finally with swallow portions of various solid
sizes. The results of FEES were first graded according to
the Penetration Aspiration Scale (PAS) of Rosenbek et al.
[21]. The highest score achieved in either the semisolid
or the fluid trial was taken as the final score. Swallow-
ing dysfunction was then classified with a FEES based
4-grade dysphagia severity scale that has previously been
developed and published. For the calculation of statistical
results, the severity, as well as the general occurrence of

Page 4 of 9

dysphagia, was classified into the four severity levels [22]
(Table 1).

Statistical analysis

Concurrent validity was determined by comparing the
GUSS-ICU to the reference standard FEES. The receiver
operating characteristic curves (ROC) were plotted, and
areas under the curves were calculated. For safety rea-
sons, we chose to compare dysphagia versus no dyspha-
gia. Dysphagia was defined for FEES as a grade of>0 on
the dysphagia severity scale by Warnecke to identify any
pathological signs associated with dysphagia (primature
spillage, penetration, aspiration) (Table 1, [22]). This cor-
responds to a PAS >1 in the Rosenbek scale [21]. For the
GUSS-ICU, a score of less than<10 points was chosen
to identify dysphagia as this indicates any abnormality in
screening.

Sensitivity, specificity, and positive and negative pre-
dictive values of the GUSS-ICU were calculated at these
cut-offs. To determine the validity of dysphagia severity
rating of the GUSS-ICU, the GUSS-ICU categories were
correlated with the severity classification according to
Warnecke using a Spearman rank correlation. Validity
of the GUSS-ICU was determined for each of the two
raters. In addition, a sensitivity analysis was performed
by combining all test pairs into one data set and by cal-
culating Krippendorff’s alpha. The interrater reliability of
the GUSS-ICU was calculated for dysphagia risk (GUSS-
ICU 10) by calculating Cohen’s kappa.

Sample size calculation

The incidence of clinically relevant dysphagia was
reported to be about 60% on the ICU [23]. Following the
estimation for sensitivity analysis of Bujang & Adan 2016
[24], with an incidence of 60% and a power of 0.885, a
minimum sample size of 32 patients is required. Ten per-
cent were added to account for drop outs; this resulted in
a sample size of 45 participants.

Results

Patient characteristics

Of the 52 patients fulfilling the inclusion criteria, 45 were
included in the analysis (Fig. 2). Seven patients were
excluded because of transfer to another department,

Table 1 Comparison of dysphagia severity classification according to GUSS-ICU and FEES

GUSS-ICU FEES (based on Warnecke [22])

0-6 Points Severe dysphagia 3 Points Severe dysphagia (penetration/aspiration events with two or more consistencies)

7 Points Moderate dysphagia 2 Points Moderate dysphagia (penetration/aspiration events with one consistency)

8-9 Points Mild dysphagia 1 Points Mild dysphagia (premature spillage and/or residues, but no penetration/aspiration events)
10 Points No dysphagia 0 Points No relevant dysphagia
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Potentially eligible participants
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n=52 Excluded
N=7
Reason 1: delirium (n=2)
- Reason 2: transfer to other department

Eligible participants

(n=2)
- Reason 3: reduced vigilance (n=1)
- Reason 4: re-intubation (n=2)

n=45

|

Index test (GUSS-ICU)

n=45

|

}

}

Index test negative Index test positive Index test inconclusive
SLT 1: n=11 SLT 1: n=34 SLT 1: n=0
SLT 2: n=8 SLT 2:n=37 SLT2:n=0
Reference Reference Reference
standard (FEES) standard (FEES) standard (FEES)
SLT 1: n=11 SLT 1: n=34 SLT 1: n=0
SLT2:n=8 SLT 2: n=37 SLT2:n=0

| N

~

final diagnosis
- target condition present

final diagnosis

Inconclusive (n=0)

- target condition present

SLT 1: (n=3) SLT 1: (n=33) (n=0)

SLT 2: (n=2) SLT 2: (n=34) - target condition absent
- target condition absent - target condition absent (n=0)

SLT 1: (n=8) SLT 1: (n=1) Inconclusive (n=0)

SLT 2: (n=6) SLT 2: (n=3)

Inconclusive (n=0)

final diagnosis
- target condition present

Fig. 2 Flowchart of patients included in the study: Definition of abbreviations: SLT =speech and language therapist, FEES =flexible endoscopic

evaluation of swallowing

delirium, reduced vigilance, re-intubation before the
evaluation, or because reanimation became necessary.
No patients had to be excluded because of missing or
inconclusive data. No adverse events occurred dur-
ing the index or the references test.The mean age was
63.3 years+11.7 standard deviation (SD); 47% were
female.

The cause of intubation were medical and surgical car-
diovascular disease (n=19), acute pulmonary disease
(n=17), neurological disease (n=3), sepsis (n=3), mul-
tiorgan failure (n=1), polytrauma (#=1) and anaphylac-
tic shock (n=1).

The patients were intubated for an average of nine days
and had an average Sequential Organ Failure Assess-
ment (SOFA) score of 2.5 at extubation. The SOFA
score is used to assess the degree of organ dysfunction
and thereby determine the mortality risk [25]. Points

are awarded from O (normal function) to 4 (massively
restricted function).

According to FEES, 36 of 45 (80%) participants were
diagnosed with dysphagia; 13 of those were severe, 12
moderate, and 11 mild.

The full study protocol can be obtained from the cor-
responding author.

Validity

Using cut-off values of 0 points on the dysphagia sever-
ity scale by Warnecke for the FEES and 10 points for
the GUSS-ICU, the comparisons yielded a sensitivity
of 91.7% (95% CI 77.5-98.3%) and a specificity of 88.9%
(51.8-99.7%) for the first rater pair and a sensitivity of
94.4% (81.3-99.3%), and a specificity of 66.7% (29.9—
92.5%) for the second rater pair. The positive predicted
values were 97.1% (83.8—99.5%) and 91.9% (81.7-96.6%),
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and the negative predictive values were 72.7% (46.8—
89.0%) and 75.0% (41.9-92.6%), respectively, for rater 1
and rater 2 (Table 2). The positive likelihood ratios are
8.25 for the first and 2.83 for the second rater pair; the
negative likelihood ratios are 0.09 for the first rater pair
and 0.08 for the second pair.

The receiver operating characteristic curve (ROC)
showed for both raters a good prediction of the aspira-
tion risk by the GUSS-ICU (Fig. 3).

The area under the curve for the first raters was 0.923
(95% CI 0.832 to 1.000) and for the second raters, 0.923
(95% CI 0.836 to 1.000).The overall test accuracy between
GUSS-ICU (rater 1) and FEES is 0.89, and between
GUSS-ICU (rater 2) and FEES is 0.91.

The GUSS-ICU dysphagia severity classification
showed a strong correlation with the FEES categories
according to the dysphagia severity scale by Warnecke
[22] (Spearman’s rho for rater 1: 0.61, p <0.001; for rater
2: 0.60, p<0.001) (Table 3). The subsequent sensitivity
analysis of all testers using Krippendorff's alpha resulted
in a coefficient of 0.73.

Reliability
Dysphagia risk showed a strong agreement between the
two rater (Cohen's Kappa 0.84, p <0.001).

Discussion

In this study, we evaluated the validity and interrater
reliability of the GUSS-ICU for identifying PED in the
ICU. Compared to FEES, the GUSS-ICU showed 92
to 89% sensitivity, and 67% to 89% specificity in detect-
ing patients with dysphagia, which is comparable to the
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original GUSS tested in stroke patients [16]. The inter-
rater reliability between SLTs was good (Cohens kappa
0.84).

The major advantages of the GUSS-ICU are its simplic-
ity and multi-consistency character, allowing provision
of dietary recommendations according to the achieved
score. In dysphagic patients, penetration and aspiration
risk during swallowing varies according to the consist-
ency of the bolus, with thin liquids having a higher risk
compared to more viscous consistencies [26—28]. Multi-
consistency screens such as the GUSS-ICU, in contrast to
water testing [12] allow a stepwise approach for different
liquid / food consistencies, thereby minimizing the risk of
aspiration during testing. A retrospective database analy-
sis of stroke patients showed that 22% of patients could
benefit from multiconsistency screening compared to a
water test because they received a special diet instead of
non per os [29].

In this mixed-ICU population, 80% had dysphagia,
according to FEES. As previously reported, the incidence
of dysphagia is common in critical ill patients and higher
when instrumental assessments are applied [3, 30]. How-
ever, a large number of mechanisms might be responsible
for the development of dysphagia in the ICU [6]. Accord-
ingly, dysphagia may resolve rapidly for some conditions
or be persistent until hospital discharge in other patients
and affect long-term outcome [7, 8, 18].

Thus, early use of dysphagia screening after extubation
and regular reevaluations should be standard in an ICU.

Other dysphagia screenings have been suggested for
the ICU, however the GUSS-ICU is currently the only
validated multi-consistency screening. The Nurse-
performed Screening (NPS) for example has only been

Table 2 Sensitivity, specificity and predictives values of the GUSS-ICU for the diagnosis of dysphagia compared to flexible endoscopic
evaluation of swallowing (FEES) for each of the two speech language therapists (SLT)

FEES FEES
Dysphagia positive Dysphagia negative
GUSS-ICU, SLTT n=45
Dysphagia pos. < 10 points 33 1 PPV=97.1% (95% Cl 83.8-99.5%)
Dysphagia neg.= 10 points 3 8 NPV =72.7% (95% Cl 46.8-89.0%)

Sensitivity =91.7%
(95% Cl 77.5-98.3%)
GUSS-ICY, SLT2 n=45
Dysphagia pos. < 10 points 34 3
Dysphagia neg.= 10 points 2 6
Sensitivity =94.4%
(95% Cl 81.3-99.3%)

Specifity =88.9%
(95% Cl 51.8-99.7%)

Specifity =66.7%
(95% Cl 29.9-92.5%)

Prevalence =80%
PLR=28.25 (1.30-52.50), NLR=0.09 (0.03-0.28)

PPV=91.9% (95% Cl 81.7-96.6%)
NPV =75% (95% Cl 41.9-92.6%)

Prevalence =80%
PLR=2,83,NLR=0,08

NLR indicates negative likelihood ratio; NPV negative predictive value, PLR Positive Likelihood Ratio, PPV positive predictive value. Sensitivity, specifity, and predictive
values of GUSS-ICU in the validation of ICU patients (n=45) were compared with “gold standard” FEES results. Dysphagia at FEES was defined according to the

dysphagia severity scale by Warnecke [22]
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ROC-Curve

GUSS Speach Therapist 1
===GUSS Speach Therapist 2

00 02 04 06

Specificity

08 10

Fig. 3 Receiver operating characteristic curve for both raters of the GUSS ICU as predictor for dysphagia as diagnosed by the FEES

analysed retrospectively and has not been validated com-
pared to an instrumental swallowing assessment [31].
The Yale Swallow Protocol may not be performed on
patients with a tracheal cannula or a nasogastric tube in
place which limits its applicablility in ICU Patients [32].
The GUSS-ICU was performed without complications on
two patients with a tracheal cannula. The only precondi-
tion in tracheostomized patients is, that the cuff should
be deflated for the screening and a speaking valve is in
place. The Volume-Viscosity Swallowing Test (V-VVST),

a multiconsistency test, has not been validated for the
ICU and might only be suited for SLT because of its com-
plexity [33]. Furthermore, the diet recommendations are
not classified according to the International Dysphagia
Diet Standardisation Initiative (IDDSI), which makes a
transfer to international diet management systems diffi-
cult. Recently, a bedside evaluation of swallowing func-
tion showed good accuracy to detect PED in critically ill
patients after extubation [34]. However, this screening

Table 3 Comparison of the dysphagia severity classification according to FEES and to GUSS-ICU. Tables a and b represent the results

of the two speech and language therapists, respectively

a)
FEES
no mild moderate severe
no
GUSS-ICU | mild
moderate
severe
b)
FEES
no mild moderate severe
no
GUSS-ICU | mild
moderate
severe
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has been validated on physiotherapists and does not eval-
uate bolus swallows.

An international survey reported, that only 4% of dys-
phagia specialists are dedicated to an ICU, and only 66%
of ICUs have the possibility of a SLT consultation. In
addition, 77% of these wards reported not using stand-
ardized dysphagia screenings [13]. Therefore an easy-to-
use, standardized bedside dysphagia screening tool, such
as the GUSS-ICU, would allow ICU nurses to perform
a systematic testing for dysphagia in the absence of dys-
phagia experts and/or instrumental swallowing evalu-
ations. A recent study showed, that the FEES was not
performed in 56% of critically ill patients after extubation
because of the unavailability of FEES operators [34]. So
far, the GUSS-ICU has not been validated for nurses in
the ICU, but the original GUSS has been validated and
successfully used by nurses in stroke patients [16, 35]. In
a next step we plan to validate the GUSS-ICU for nurses.
The GUSS-ICU is not intended to replace, but to comple-
ment, instrumental swallowing diagnostics or a clinical
swallowing examination by a speech therapist. Bedside
screenings performed by nurses, should be part of a dys-
phagia algorithm in the ICU in the future to be able to
detect early risk of dysphagia and reduce the pulmonary
complications after extubation. Even though the present
validation study was performed exclusively on patients
intubated for at least 24 h, all patients should be screened
in the ICU.

Limitations of this study are its monocentric design
and the relatively small sample size which is however
comparable to other validation studies in this field. Fur-
thermore, the heterogeneity of the underlying disease,
the fluctuation in vigilance and the changes in medica-
tion at the ICU increase variability and lower generaliz-
ability. Repeated assessments with the GUSS-ICU and
recording of vigilance at the time of testing may increase
the accuracy of the screening.

Conclusion

The GUSS-ICU is a simple, reliable, sensitive and valid
multi-consistency bedside swallowing screen to iden-
tify PED at the ICU and should be used in the future by
nurses on the ICU to screen systematically for dysphagia.
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