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How reliable is the Penetration Aspiration Scale? A Retrospective Assessment 
Using Data from the Swallowing Treatment Using Electrical Pharyngeal 
Stimulation (STEPS) Trial

Abstract
Purpose: To compare reliability of the penetration aspiration scale (PAS) on data from a multi-center trial.

Methods: Retrospective analysis of video fluoroscopy swallow studies (VFSS) from the STEPS Trial was carried out on a 
subset of blinded data from 17 hospital sites (5 countries). Participants were given up to 7 boli (comprising 6 × 5 ml boli and 1 
× 50 ml bolus) of level 0 fluids at 40% w/v, at a variety of frame rates. The intra-class correlation coefficient (ICC) estimate with 
95% confidence intervals was calculated using 2-way random effects, single measures, and absolute agreement. The study 
underpinning the data had national ethics approvals and patients (or surrogates) had given written informed consent.

Results: Conditions analyzed: Every swallow (719) in each bolus (including clearing swallows) showed moderate reliability: 
ICC 0.743 (0.708-0.775). The first swallow only (293) in each bolus also showed moderate reliability: 0.747 (0.692-0.794). The 
mean worst PAS score (49) from all 7 boli showed excellent reliability: 0.914 (0.853-0.951). For both groups, the most frequent 
score was a 1 (>50%) and scores of 4 and 6 were rare (<1%). Moderate reliability scores related to issues such as sub-optimal 
data quality and different scoring conventions between groups for specific scenarios, such as trace aspiration in the laryngeal 
vestibule, residue and clearing swallows.

Conclusions: Calculating the mean worst PAS score over a number of boli yielded the highest reliability. Research groups 
should ensure they have specific scoring criteria for the PAS and even experienced SLTs require training and practice in scoring 
to increase reliability.

Originally Presented at UKSRG-2020 Conference held at 
Institute of Child Health, London, UK during February 6-7, 
2020.

Everton LF1,2, Benfield J3, Michou EM4,5, Hamdy S4 and Bath 
PB1,5

1Stroke Trials Unit, Division of Clinical Neuroscience, University of 
Nottingham, Nottingham, UK
2Speech and Language Therapy, Nottinghamshire Healthcare NHS 
Foundation Trust, City Hospital, Nottingham, UK
3Vascular Medicine, Division of Medical Sciences and GEM, University of 
Nottingham, Royal Derby Hospital Centre, Derby, UK
4GI Sciences, Division of Diabetes, Endocrinology and Gastroenterology, 
School of Medicine Sciences, University of Manchester and the Manchester 
Academic Health Sciences Centre, UK
5Speech Language Therapy, TEI Western Greece, Patras, Greece

Citation: Everton LF, Benfield J, Michou EM, Hamdy S, Bath PB. How reliable is the Penetration Aspiration Scale? A Retrospective Assessment Using 
Data from the Swallowing Treatment Using Electrical Pharyngeal Stimulation (STEPS) Trial. Proceedings of UKSRG-2020; 2020 Feb 6-7; London, 
UK. World J Oral Health Dent. 2020;2(S1):A009.

Copyright: ©  2020 Everton LF, et al. Published by The Biomedica.


