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2. Brief summary
Our aim was to refine the clinical assessment of swallowing impairments. This was done by
investigating a technique called High Resolution Manometry (HRM), which measures pressure in the
throat when swallowing. This research investigated how valid HRM is against the current gold-
standard, and investigated the reliability of measurement in trained and untrained professionals. We
have presented our results at national and international presentations and will continue data
collection in patient populations. This work has led to the publication of a manuscript in an esteemed
international journal; three more are in development. We greatly appreciate the funding support
provided by CMRF. 
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This completion report is regarding the project entitled ‘Reliability, validity and clinical application of 


temporal and amplitude analyses using pharyngeal high resolution manometry.’ The aim of this 


research programme was to provide directives for refining the use of evaluation tools in the clinical 


assessment of swallowing impairments, termed dysphagia. This was done by investigating a technique 


called High Resolution Manometry (HRM), which measures pressure in the throat when swallowing. 


HRM is one of the only ways to measure swallowing objectively, however, there is disagreement on 


the most valid and reliable way to analyse the manometric data. HRM is gaining wide-spread 


attention in international research, with a developing clinical interest. For example, in Christchurch 


alone, there are two manometry systems used in clinical practice, one of which operates in the 


Gastroenterology Department of Christchurch Hospital.  


This grant project has been underway for a twelve-month period. In this time, the three arms of this 


project have had substantial work completed. Specifically, the validity arm of this project has been 


completed, with data collected in healthy participants (n = 20). The results of this study were critical 


in probing the validity of current measurement techniques to analyse the output from HRM 


assessments. Importantly, this study, which used time-locked HRM studies in conjunction with 


motion-picture x-rays of swallowing (termed videofluoroscopic swallowing studies), revealed there is 


significant variation in the definitions of anatomical landmarks to define regions of interest within the 


throat between the two techniques. This lead to the completion of a systematic review that evaluated 


patterns and variability in published methodologies and analysis techniques of pharyngeal HRM. This 


review emphasised the need for detailed reporting of methodology and analysis techniques in this 


assessment, and was presented as a Platform Presentation at the European Society for Swallowing 


Disorders Congress and World Dysphagia Summit in September 2017. This systematic review has 


been prepared for submission for peer-review publication in a manuscript entitled ‘Pharyngeal high-


resolution manometry with/without impedance: A systematic review of current methodology and 


analysis techniques.’  


This led into the second arm of this research programme, namely a reliability analysis using trained 


and un-trained users of HRM. Results indicate that across HRM measures, intra-rater reliability was 


high, with an average reliability of 0.992 (Range: 0.972-1.0; SD = 0.01). However, inter-rater 


reliability was highly variable across measures, averaging 0.573 (Range: 0.112-0.947; SD=0.32). 


Only two measures demonstrated clinically acceptable reliability, including velopharyngeal and 







tongue base pressure maximum. However, following training, inter-rater reliability improved. These 


findings question the effectiveness of the current published recommendations for clinical 


interpretation of pharyngeal HRM, and call for further research to detail the clinical training that can 


most effectively improve reliability of measurement. The results from this have been prepared for 


submission as a manuscript entitled ‘Reliability of clinical analysis of swallowing using pharyngeal 


high-resolution manometry,’ acknowledging the support of the Canterbury Medical Research 


Foundation. Further, these results have been integral in an international collaboration with researchers 


from Flinders University in Australia, who are developing a new web-based analysis platform that 


will be widely available free of charge to users of manometry. We served as Beta-testers and were 


able to provide feedback based on the data from this reliability study to improve the analysis portal for 


future research and clinical use. As this is the first free and widely available analysis platform for 


Pharyngeal High-Resolution Manometry world-wide, it holds promise and potential for increasing the 


consistency in measures used and allowing the creation of a normative database for comparison with 


patient groups. As well, we have completed parallel work with the group from Flinders University as 


consultants for new bolus material for High Resolution Impedance Manometry (HRIM) studies. 


The third arm of the study suffered from limitations with catheter malfunction at the onset of 


preparation for clinical data collection. This was an error with the pressure sensors; the manufacturers 


have been working closely with us to rectify this problem to complete the third arm of the study. The 


manufacturers are in Australia, so development and shipping times for this rare and costly catheters 


impacted data collection. In the meantime, efforts were put towards training clinical users in this 


technology so this project could continue data collection after the funding period had ended. A 


comprehensive clinical competency programme began, using the validity and reliability information 


collected in the first and second arms of this research programme. At present, one Clinical Director, 


two clinical researchers and three Speech-Language Therapists are underway in their competency 


programme for manometry. This was extended in a recent invited lecture to all Speech Therapists 


within the Canterbury District Health Board (including Christchurch Hospital, Burwood Hospital, and 


the Community Speech–Language Therapy teams) on the 18
th
 of October. The purpose of this lecture 


was to discuss findings from this Canterbury Medical Research Foundation Research funded 


programme as well as discuss methods, barriers and strategies to commence competency for use of 


manometry within the CDHB network. It is rare, given the cost of the manometric equipment, that 


there is a device already available at Christchurch Hospital; therefore, ongoing training with this 


readily available device is indicated to maximise current practices in the evaluation of dysphagia.  


During this time period, we have prepared and presented findings at international conferences. As 


mentioned above, we attended the European Society for Swallowing Disorders Congress and World 


Dysphagia Summit in September 2017. This conference has a tremendous group of international 


attendees, who are truly expert in the field of swallowing and swallowing disorders. Further, as this 







conference was the first-ever ‘World Dysphagia Summit,’ we were pleased to represent New Zealand 


and the Canterbury Medical Research Foundation  on an international stage. In addition to the above-


mentioned platform presentation, we presented two poster presentations, awarded a ‘Poster of Merit,’ 


being rated as in the top 20% of all submitted abstracts. Dr Kristin Gozdzikowska and Esther Guiu-


Hernandez were invited to speak at the Christchurch Hospital Medical Physics and Bioengineering 


Seminar on the topic of High Resolution Manometry in October 2017. As well, Dr Kristin 


Gozdzikowska has been invited to speak at the upcoming Dysphagia Research Society Conference in 


March 2017 in Baltimore, MA, USA, on an international panel discussing novel technology in the 


assessment of dysphagia, including HRM. 


We are pleased to be placing ourselves at the forefront of development in this area, which will have a 


profound impact on clinical practice both locally and abroad. We have had one accepted manuscript 


regarding an important methodological aspect of High-Resolution Manometry that has been accepted 


for publication in The Laryngoscope Journal (Impact Factor: 2.471). Additionally, we are actively 


preparing two additional publications in international peer-reviewed journals mentioned above, in 


addition to a third manuscript upon completion of patient data collection. We have been sought out by 


a group of Clinical Researchers in the Australia from Griffith University and Gold Coast Health who 


are working towards clinical implementation of High-Resolution Manometry in their hospital 


network. Though there are researchers in Australia familiar with this technique, we were esteemed 


that the work we have completed during this year of Canterbury Medical Research Foundation 


funding has allowed us to establish these connections. We have had two skype meetings with this 


group to advise them on best practice and clinical cross-over of this technique based on our research, 


and they have invited Dr Kristin Gozdzikowska to lead training in their Gold Coast Health network in 


2018.  


Thus, though clinical data collection remains ongoing, this research programme has succeeded in its 


goals to provide directives for increasing and refining the use of HRM in comprehensive clinical 


evaluations of dysphagia. We greatly appreciate the funding support provided by the Canterbury 


Medical Research Foundation; without your help, the results, presentations, publications and 


international collaborations would not have been possible. Thank you! 
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4. Feedback
The grant process was extremely streamlined and efficient. The CMRF online portal works very well
and serves as an organised hub of information. We have greatly appreciated this opportunity and
thank you for your support.
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