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compensatory strategies related to diet modification 
remain the most common intervention recommended 
by up to 98% of speech-language pathologists (SLPs) 
(Carnaby & Harenberg, 2013; Rumbach, Coombes, & 
Doeltgen, 2018). In contrast, the use of research-supported 
exercise-based rehabilitation approaches, such as the 
headlift exercise (Antunes & Lunet, 2012) or effort-based 
swallowing exercises (Wheeler-Hegland, Rosenbek, & 
Sapienza) is sparse, with only 19% of respondents in a 
USA-based survey reporting using exercise-based therapy 
as their primary intervention. Even in the last iteration of the 
Clinical Guidelines for Stroke Management 2017, no new 
exercise-based rehabilitation strategies received a specific 
recommendation for implementation (Stroke Foundation, 
2017). 

We pursued two primary aims when writing this article. 
First, we aimed to briefly summarise the currently available 
literature on the compensatory strategy of modified 
(thickened) fluids and an alternative fluid regime, water 
protocols (WPs). Relevant peer-reviewed publications 
were identified through several independent searches 
of the PubMed, Scopus and Google Scholar databases 
using keywords of “oropharyngeal dysphagia”, “adults”, 
“aspiration pneumonia”, “rehabilitation”, “hydration”, “water 
protocols”, “free water protocols” and “thickened liquids”. 
By its very nature, this paper is intended as an overview 
only and does not claim to represent an exhaustive 
search of the existing literature. Second, we reflect on 
current practice in relation to WPs and raise a number of 
questions about future directions for research and clinical 
implementation of this management modality as a stimulus 
for discussion within the profession. 

Thickened fluids – pros and cons
Individuals with dysphagia of a neurological origin are more 
likely to aspirate thin fluids than thicker or more solid bolus 
consistencies (Bülow, Olsson, & Ekberg, 2003; Kuhlemeier, 
Palmer, & Rosenberg, 2001; Logemann, 1998). Thickening 
a liquid reduces its flow rate and enables greater intra-oral 
and pharyngeal bolus control, thereby reducing aspiration 
risk before and during swallowing (Logemann, 1998). A 
recent systematic review of swallowing physiology 
concludes that as fluid viscosity increases, aspiration risk 
during the swallow decreases (Steele et al., 2015). 
However, as thickened fluids are more dense, they require 
greater strength of the tongue and pharyngeal musculature 
to propel them through the oropharynx. As a result, 

There have been many advances in the 
rehabilitation of dysphagia over the past 
decade, yet compensatory strategies, 
particularly food and fluid modification, tend 
to dominate speech-language pathology 
practice. This paper explores the evidence for 
the use of thickened fluids as one such 
compensatory strategy for managing the risk 
of aspiration pneumonia, and revisits the 
evidence for water protocols (WP) as an 
alternative. Findings from systematic reviews 
suggest water protocols do not increase the 
odds of pneumonia in carefully selected 
patients, particularly those in inpatient 
rehabilitation with acquired neurological 
conditions, with trends towards improved 
fluid intake, hydration and quality of life. Yet 
the uptake of WPs into clinical practice 
remains sporadic. In the second part of this 
paper we raise questions about the barriers 
to the uptake of WPs as a stimulus for 
discussion within the profession.

The aim of dysphagia assessment and intervention is 
to manage aspiration risk, ensure adequate nutrition 
and hydration, and to improve patient and carer 

quality of life. The last decade has seen many advances in 
the science underpinning the assessment and management 
of dysphagia, which have improved our understanding of 
the physiology of dysphagia and its pathological correlates. 
Much of this research has focused on developing new 
approaches to facilitate the recovery of impaired swallowing 
function, including biofeedback-assisted swallowing skill 
or strength training (Huckabee & Macrae, 2014). The 
development of new rehabilitation approaches is in keeping 
with the ever-growing pressure on health care providers to 
demonstrate the efficacy of their interventions in the context 
of shrinking health care budgets and increasing patient 
throughput.

Despite these developments, compensatory strategies 
continue to dominate speech-language pathology 
(SLP) practice, particularly diet modification. Surveys 
of SLP practice in Australia and in the USA reveal that 
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Water protocols
Over the past three decades, WPs have emerged as a 
potentially feasible alternative to fluid modification. First 
coined the “Frazier Free Water Protocol”, clinicians at the 
Frazier Rehabilitation Institute in the USA have allowed 
patients to drink water under strict conditions since 1984 
(Panther, 2005), arguing that aspirating small quantities of 
water, as a pH neutral substance, would not harm the 
lungs. The rules of WPs stipulate that patients with known 
thin-liquid aspiration can drink water between meals, but 
not with food or medication, and only with rigorous oral 
hygiene and close monitoring. The water is offered in 
addition to their prescribed thickened fluids (unless they are 
nil by mouth) and patients can choose how much of the 
water they wish to consume (Panther, 2005). 

Over the subsequent years, several RCTs have been 
conducted to evaluate the safety and efficacy of WPs 
(Carlaw et al., 2012; Karagiannis, Chivers, & Karagiannis, 
2011; Murray, Doeltgen, Miller, & Scholten, 2016; 
Pooyania, Vandurme, Daun, & Buchel, 2015), along with 
two cohort studies (Bernard, Loeslie, & Rabatin, 2015; 
Frey & Ramsberger, 2011) and one single group pre–post 
intervention design (Karagiannis & Karagiannis, 2014). 
The majority of studies were conducted in inpatient 
rehabilitation settings with participants with a diagnosis of 
stroke or other acquired neurological conditions (Carlaw et 
al., 2012; Garon, Engle, & Ormiston, 1997; Murray et al., 
2016; Pooyania et al., 2015) but sample sizes tended to 
be small and methodological quality of the studies varied. 
All of the studies measured the outcome of pneumonia, 
although none had sufficient participants in their sample 
to provide adequate statistical power for this outcome 
measure. One study measured other health outcomes and 
found that participants on a WP had improved hydration 
and significantly fewer diagnoses of urinary tract infection, 
compared with those in a thickened fluids only group who 
qualitatively presented with a worsening of hydration levels 
(Murray et al., 2016). In this same study, participants in the 
WP group resolved their dysphagia for thin fluids faster 
than those on thickened fluids only (Murray et al., 2016), a 
finding in keeping with an earlier randomised controlled trial 
(Garon et al., 1997). This finding might suggest that allowing 
patients to “practice” drinking thin fluids in the relatively safe 
form of water may promote recovery of swallowing function, 
in accordance with the principles of experience dependent 
neuroplasticity (Kleim & Jones, 2008).

The existing evidence about WPs has recently been 
summarised and critiqued in two systematic reviews 
and meta-analyses (Gillman, Winkler, & Taylor, 2017; 
Kaneoka et al., 2017). The meta-analyses for the 
outcome of pneumonia concluded that WPs did not 
result in significantly increased rates of lung complications 
compared with thickened fluids. There were also benefits 
of quantitatively increased fluid intake (although results 
of the meta-analysis did not reach statistical significance) 
and improved patient quality of life. However, the evidence 
was rated as low quality due to small sample sizes and 
heterogeneity in populations and methods used. As 
such, the findings of these systematic reviews need to 
be interpreted cautiously. The results are applicable to 
patients with low risk of pneumonia only since patients with 
known risk factors for pneumonia were excluded from the 
study populations (Kaneoka et al., 2017). Consequently, 
recommendations are that carefully selected adult 
rehabilitation inpatients, who do not have degenerative 

thickened fluids are more likely to cause post-swallow 
pharyngeal residue than thin fluids, increasing the potential 
for post-swallow aspiration (Steele et al., 2015). 

The lack of evidence about the impact of thickened fluids 
on patients’ longer term health outcomes, beyond specific 
aspects of swallowing physiology, is often lamented by the 
research community. The most recent update of the stroke 
guidelines from the UK highlights the lack of evidence as 
to whether withdrawing (nil by mouth) or thickening fluids 
reduces the incidence of pneumonia (National Institute for 
Health and Care Excellence, 2008, updated 2017). One 
randomised control trial (RCT) that did evaluate health 
outcomes for individuals with Parkinson’s disease or 
dementia who had thin-liquid aspiration found that over 
the course of three months, pneumonia rates did not 
differ between patients who were prescribed chin-down 
posture with thin fluids compared with those prescribed 
(nectar or honey thick) thickened fluids (Robbins, Gensler, 
Hind, Logemann, Lindblad, Brandt & Miller Gardner, 2008). 
Interestingly, more patients assigned to the thickened fluids 
group developed dehydration, urinary tract infection and/
or fever compared to those in the chin-down posture group 
drinking thin fluids (Robbins et al., 2008). 

As has been demonstrated previously in the literature, 
not all aspiration events will lead to pneumonia; instead, the 
development of aspiration pneumonia is multifactorial and 
dependent on the health status of the individual, their 
immune response, respiratory status, oral and dental health, 
functional abilities and medical comorbidities (Langmore, 
Terpenning, & Schork, 1998). Furthermore, the characteristics 
of the aspirate (volume, pH level and bacterial load) are also 
important in determining pneumonia risk (Marik, 2001). The 
risk of developing pneumonia or of dying increases with 
aspiration of thickened fluids or more solid materials as 
compared with thin fluids (Schmidt, Holas, Halvorson, & 
Reding, 1994). As such, diagnostic specificity and accuracy 
in relation to a patient’s ability to tolerate thickened fluids is 
critical; if inaccurate, the intervention designed to reduce 
aspiration risk may inadvertently lead to greater risk to the 
health of the individual. 

Expanding the discussion beyond aspiration, it has also 
been reported that many patients do not enjoy drinking 
thickened fluids (Colodny, 2005; McCurtin et al., 2018). 
These individuals are, therefore, frequently non-compliant 
with diet modification recommendations (Low, Wyles, 
Wilkinson, & Sainsbury, 2001) and at risk of not consuming 
sufficient fluids. Total fluid intake has consistently been 
reported as inadequate for individuals with dysphagia on 
modified diet and fluids, especially if reliant of oral intake 
alone (Murray, Miller, Doeltgen, & Scholten, 2014; Vivanti, 
Campbell, Suter, Hannan-Jones, & Hulcombe, 2009). 
Further, individuals with dysphagia on modified food and 
fluids have been shown to be more dehydrated than their 
peers without dysphagia in acute settings (Crary, Carnaby, 
Shabbir, Miller, & Silliman, 2016; Crary et al., 2013; Whelan, 
2001), inpatient rehabilitation settings (Murray, Scholten, & 
Doeltgen, 2018) and when compared to the community-
dwelling elderly (Luszcz et al., 2007). If monitored and 
recognised early enough, alternative means of hydration 
such as intravenous or nasoenteric delivery of fluids can 
be initiated in the acute care setting. However, dehydration 
from insufficient fluid intake raises concerns for patients 
in rehabilitation and community settings where medical 
intervention is less prevalent. 
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strategy for combating aspiration pneumonia (National 
Institute for Health and Care Excellence, 2008, updated 
2017). These multifactorial barriers require further in-depth 
exploration so that clinical pathways and guidelines can be 
systematically developed to support the transition of WPs 
from research applications to routine clinical practice. 

The authors of this article are currently exploring some 
of these factors in more detail in acute stroke and general 
medicine settings by interviewing clinicians from multiple 
disciplines working in acute hospitals. The foci include 
perceptions of the benefits and risks of WPs in this setting, 
what patient populations or characteristics clinicians 
identify as suitable or unsuitable for a WP, and what are the 
perceived enablers and barriers of WP implementation in 
acute settings. Preliminary findings from the acute stroke 
setting appear to suggest a lack of awareness of WPs in 
general, the importance of complying with the WP rules, 
especially oral care, and how to monitor patient outcomes. 
Perceptions of risks, especially aspiration, and presence of 
barriers to implementing WPs were also raised. 

Concluding remarks
A growing body of evidence supports the benefits of WPs 
as a management approach for dysphagia in selected 
patient populations. However, at the same time, evidence is 
beginning to outline the real and perceived barriers to the 
more widespread implementation of WPs into clinical 
practice. Together, these bodies of research will support the 
development of clinical guidelines and pathways that may 
facilitate the clinical uptake of WPs in the future. The 
authors hope that this article may reinvigorate an interest in 
WPs and inspire discussion of the potential merits (and 
risks) across settings and professions involved in the 
management of dysphagia. 
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