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ORIGINAL ARTICLE

Development of a swallowing risk screening tool and best practice 
recommendations for the management of oropharyngeal dysphagia following 
acute cervical spinal cord injury: an international multi-professional 
Delphi consensus 

Jackie McRaea , Christina Smithb , Suzanne Beekeb , Anton Emmanuelc and  
Members of the Delphi expert panel group 
aCentre for Allied Health, St George’s University of London, London, UK; bDivision of Psychology and Language Science, University College 
London, London, UK; cDivision of Medicine, University College London, London, UK    

ABSTRACT  
Purpose: International multi-professional expert consensus was sought to develop best practice recom-
mendations for clinical management of patients following cervical spinal cord injury with oropharyngeal 
dysphagia and associated complications. Additionally, risk factors for dysphagia were identified to support 
the development of a screening tool. 
Materials and Methods: A two-round Delphi study was undertaken with a 27-member panel of expert 
professionals in cervical spinal cord injury and complex dysphagia. They rated 85 statements across seven 
topic areas in round one, using a five-point Likert scale with a consensus set at 70%. Statements not 
achieving consensus were revised for the second round. Comparative group and individual feedback 
were provided at the end of each round. 
Results: Consensus was achieved for 50 (59%) statements in round one and a further 12 (48%) state-
ments in round two. Recommendations for best practice were agreed for management of swallowing, 
respiratory function, communication, nutrition and oral care. Twelve risk factors for dysphagia were identi-
fied for components of a screening tool. 
Conclusions: Best practice recommendations support wider clinical management to prevent complications 
and direct specialist care. Screening for risk factors allows early dysphagia identification with the potential 
to improve clinical outcomes. Further evaluation of the impact of these recommendations is needed.    

� IMPLICATIONS FOR REHABILITATION 
� Dysphagia is an added complication following cervical spinal cord injury (cSCI) affecting morbidity, 

mortality and quality of life. 
� Early identification of dysphagia risk allows focused interventions that reduce associated nutritional 

and respiratory impairments. 
� Best practice recommendations based on expert consensus provide a baseline of appropriate inter-

ventions, in the absence of empirical evidence. 
� A multi-professional approach to rehabilitation encourages a consistent and coordinated approach to 

care across acute and rehabilitation settings. 
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Introduction 

The prevalence of spinal cord injury (SCI) across the world is esti-
mated to be 1:1000 [1] with a recent increase in the number of 
injuries to the cervical spinal cord resulting in tetraplegia and 
requiring ventilator support [2,3]. With good trauma care, survival 
has improved globally especially in the post-acute phase [4]. An 
ageing demographic with additional co-morbidities increases the 
complexity of clinical needs [3]. Individuals with tetraplegia have 
an increased risk of mortality associated with respiratory compli-
cations especially pneumonia [5,6]. Access to specialist spinal care 
is not always universal or timely, for example in the UK 60% of 

SCI do not access specialist provision [7]. Those with high cervical 
level injuries are more likely to need a tracheostomy and acute 
respiratory support, which itself has been strongly associated with 
dysphagia [8,9]. The trauma care pathway in the UK directs pri-
mary admission to a major trauma centre to stabilise the injury 
and cardiorespiratory function before transfer to a specialised 
Spinal Injury Unit (SIU) [10]. Limited SIU bed capacity for those 
requiring ongoing respiratory support means that transfer is often 
delayed for months [11] with individuals being admitted to non- 
specialised units whilst awaiting SIU admission [12]. Variations in 
practice have been identified in the acute and rehabilitation 
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management of those with SCI in non-specialised units [13], with 
better outcomes reported for patients admitted early to special-
ised Spinal Injury Unit (SIU), as they benefit from specialist 
multi-disciplinary interventions and discharge planning [14,15]. 
The lifetime cost of SCI care in the UK reports expected costs for 
those with tetraplegia (ASIA Impairment Scale A, B and C [16]) to 
be £1.87milion compared to £0.47 million for those with a grade 
D [17]. This excludes additional costs due to complications and 
hospital re-admissions that may occur with dysphagia. By reduc-
ing the risk of complications for those ventilated with cSCI, there 
are likely to be personal and economic healthcare benefits. 

Oropharyngeal dysphagia has been recognised as a complica-
tion in Cervical Spinal Cord Injury (cSCI), with a reported incidence 
of between 8 and 80% [18–20], and associated increased risks of 
pneumonia, morbidity and mortality [21]. The pathophysiology is 
not clearly understood but studies report the involvement of mul-
tiple factors including neurological, mechanical and respiratory 
disruption [21]. Commonly reported dysphagia characteristics are 
aspiration, reduced or absent hyolaryngeal elevation, reduced or 
absent pharyngeal movement and pharyngeal residue as identi-
fied using instrumental assessment [22]. Despite identifying con-
tributing factors such as the presence of a tracheostomy, surgery, 
gender, age, level and severity of injury [9,20,21], no standard pro-
tocols or care pathways are in place to reduce the impact 
of dysphagia. 

Studies reporting on dysphagia are often retrospective and 
vary in their definition, methods of evaluation and often report 
small cohorts in specialist rehabilitation settings, making it diffi-
cult to generalise practice in the acute setting. Clinically dyspha-
gia in cSCI is poorly identified due to the high incidence of silent 
aspiration and poor airway protection which obscures motor signs 
of coughing, which are traditionally associated with dysphagia 
[23]. The first symptomatic signs are chest infection, pyrexia or 
pneumonitis [24]. Associated with dysphagia are a number of sec-
ondary clinical complications such as reduced nutritional intake 
[25] and increased need for respiratory interventions including 
ventilation via tracheostomy [26]. This can have an impact on oral 
hygiene due to secretion-drying medication and the need for oxy-
gen [27], as well as limiting the ability to communicate because 
of closed-circuit ventilation. These challenges have been reported 
by people with cSCI during their care [28] and highlight the 
importance of staff having specialist clinical knowledge and skills 
to recognise and manage these issues. 

As with other neurological conditions that impair swallowing 
function, such as stroke, the best practice aims to identify risks for 
oropharyngeal dysphagia in advance of developing clinical signs 
and symptoms to prevent additional complications [29,30] and 
reduce the need for additional interventions that prolong the 
length of stay [31]. The management of oropharyngeal dysphagia 
is an area of specialism for speech and language therapists, how-
ever, the small workforce means that they rely on referrals from 
the team based on information from a swallow screening process 
undertaken by nurses and other healthcare professionals [32]. 
Currently, there are no agreed screening tools or standards of 
care for the management of oropharyngeal dysphagia in cSCI 
patients and associated clinical issues. 

In the absence of empirical evidence, an expert consensus has 
been employed to establish guidance for care in previous SCI 
studies. These have helped to set goals and best practice guid-
ance in other clinical areas, such as testing for balance [33], an 
ICF core set [34], nursing intervention goals [35], and manage-
ment of acute thoracolumbar spinal cord injury [36]. Due to the 
multidisciplinary team involved in the acute care of individuals 

with cSCI and dysphagia, a multi-professional expert panel was 
required to enable findings to translate into clinical practice. This 
study uses the CREDES reporting guidelines [37]. 

The primary aim of the study was to gather expert consensus 
on best practices for the acute clinical management of cSCI 
patients with dysphagia and associated complications. A second-
ary aim was to identify risk factors for dysphagia that could be 
developed as a screening tool for early identification of swallow-
ing difficulties. 

Materials and methods 

Study design 

A Delphi study requires the recruitment of an expert panel, devel-
opment of consensus statements and a rating scheme using a 
system that allows anonymity of group members to encourage 
free opinion. An online portal was used to coordinate all Delphi 
invitations and responses, which ensured the anonymity of partici-
pant responses. Qualitative and quantitative controlled feedback 
was provided to all participants at the end of each round, to pro-
vide an overview of the group’s opinion compared to their own. 
A multi-professional steering group was set up to provide over-
sight of the process and ensure rigour in evaluating 
the responses. 

Expert panel 

Participants from five professional groups were recruited for the 
expert panel through a direct invitation to international clinical 
experts in the field of SCI identified through publications and pro-
fessional networks. The professions were chosen to represent 
multi-disciplinary teams, specifically doctors, nurses, physiothera-
pists (PT), dietitians and speech and language therapists (SLT). 
The criteria for inclusion as an expert necessitated at least 3 years’ 
experience working with acute SCI patients and managing com-
plex dysphagia in this population. Consent to participate was pro-
vided through the online system for those who fulfilled 
the criteria. 

Statement development 

Statements were developed following a review of the literature 
on clinical factors linked to oropharyngeal dysphagia in cSCI. 
MeSh search terms were used to generate papers through 
PubMed (Supplemental Data 1), specifically on dysphagia identifi-
cation and management, nutritional management, respiratory 
impairment, mouth care and associated clinical complications in 
acute SCI. A total of seven topic areas were generated related to 
the clinical pathway of dysphagia care post-SCI, namely co-morbid 
status, the definition of dysphagia, screening for dysphagia, 
assessment, identification, management and therapeutic interven-
tion. Each topic had further subcategories resulting in a total of 
90 statements for inclusion in the Delphi questionnaire. The steer-
ing group reviewed the statements for content and construct and 
merged similar items reducing the questionnaire to 85 statements 
(Table 1). 

In preparation for the Delphi, each statement had a similar 
sentence structure to aid interpretation and limit bias 
(Supplemental Data 2). A five-point Likert scale was used to rank 
each statement ranging from ‘disagree strongly’, ‘disagree’, 
‘neutral’, ‘agree’ and ‘agree strongly’. A free-text box allowed any 
additional comments to be added for each statement. 
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Steering group 

A steering group, made up of five healthcare professionals work-
ing in an acute SCI, was established to ensure content validity 
and reduce bias. The steering group was provided with details of 
their role, estimated time scale, and frequency of meetings, which 
would take place at the start and end of each round. The steering 
group included an SLT, two doctors, a PT and a specialist nurse, 
with information shared by email and face-to-face discussions. 
Before the Delphi commenced, the steering group reviewed all 
statements online indicating their individual recommendation to 
keep, discard or rephrase each statement and adding free-text 
comments. Each of the responses was anonymised and state-
ments were selected based on majority agreement. Any state-
ments with equal votes were reviewed and modified using the 
comments. Members of the steering group were also invited to 
participate as expert participants, allowing them to submit their 
own professional opinion on each statement. This differed from 
their role in the steering group and as there were no correct or 
incorrect answers and all responses were anonymised and unseen 
by other participants. 

Ethics 
Ethics approval was granted by the Royal National Orthopaedic 
Hospital NHS Trust’s Research and Development Committee (R&D 
ID: 15.016) with adherence to the Trust and Research 
Governance Framework. 

Data analysis 
The level of consensus was set at �70% for a cumulative score 
for ‘disagree strongly’ and ‘disagree’ rankings or ‘agree’ and ‘agree 
strongly’ rankings. Any statements with less than 70% consensus 
or over 50% neutral rankings were reviewed with the steering 
group alongside the free-text comments and considered for 
rephrasing or discarding prior to the next round. Due to the het-
erogeneous membership of the expert panel, statements were 
deemed to have majority agreement if they were ranked by 55% 
to 70% of the participants [38]. 

Results from each round were analysed through SPSS Version 
22 generating descriptive statistics to show percentage agree-
ment, mean, median and mode of rankings and variance per 
statement for each round [39]. Statements that gained less than 
55% ranking were analysed in terms of measures of central ten-
dency and level of dispersion to identify any change in voting 
between rounds one and two. The median score demonstrated 

the group opinion and the inter-quartile range (IQR) showed the 
spread of opinion. Qualitative comments were collated for each 
statement to qualify responses. The decision to end the Delphi 
after two rounds were reached alongside the steering group 
when no further changes in rankings were generated for state-
ments not achieving consensus, so further changes were unlikely 
to be elicited in another round [40]. 

Data collection 

Each expert panel member was asked to complete the question-
naires via a dedicated online portal, which collated individual 
responses under a personal log-in. The completion deadline was 
three weeks, with email reminders sent after 10 days. If the survey 
was not completed by the deadline, individuals were contacted 
directly by email to check if there were technical issues that 
restricted their participation. Where necessary, technical support 
was provided and the deadline extended by a few days to ensure 
participation. 

At the end of each round, participants were sent feedback on 
their responses with quantitative and qualitative data comparing 
it to the group response per statement with free-text comments. 
For the first round, participants were asked to rank 85 statements, 
grouped under topic headings, using the Likert scale with the 
option of adding free-text comments. 

For the second round, participants ranked the revised state-
ments, which were presented in randomised order to reduce 
selection bias and ensure judgements were independent of the 
first-round sequence of statements. 

The Delphi was ended after the second round and a report 
was sent to participants, with a summary of the items achieving 
consensus for dysphagia risk factors and best practice recommen-
dations for the management of dysphagia and associated compli-
cations. A summary of the Delphi study flow chart can be seen in 
Figure 1. 

Results 

Expert panel participant demographics 

Email invitations with details of the study were sent to 55 health-
care practitioners identified as working in spinal injury units based 
in English-speaking countries, namely the UK, Australia, New 
Zealand, USA, Canada and members of the UK Respiratory SCI 
network (RISCI). Thirty-nine people expressed interest in being 

Table 1. Topic areas and sub-categories with statement selection by the steering group. 

Topic area pre-steering group Sub – categories 
Original number  

of statements 

Number of statements  
following Steering  

group review  

1. Pre-morbid status Age, gender   4 1 (integrated with co-morbid) 
2. Co-morbid status Level, severity, brain injury, cognitive, cervical surgery, 

respiratory impairment   
11   11 

3. Definition of dysphagia Oromotor, laryngeal and pharyngeal, functions   15   15 
4. Screening for dysphagia Oral trials, laryngeal function, respiratory function (tracheostomy and 

ventilation), position, respiratory measures   
17   17 

5. Assessment Diagnostic videofluoroscopy, FEES, bedside swallow 
assessment, position   

5   5 

6. Identification Clinical signs: pyrexia, chest infection, suction, aspiration, 
nutritional measures   

7   6 

7. Management Swallowing – NBM, food and fluid options; nutrition – NG, PEG; 
tracheostomy and ventilation; position – upright, supine, semi- 
recumbent; oral hygiene, mouth care; communication   

24   23   

8. Therapeutic intervention Communication, swallowing, respiratory   7   7 
Total no. of statements   90   85  
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involved, eight did not meet the inclusion criteria leaving 31 par-
ticipants who were invited to participate in a Delphi study that 
may include up to four rounds of consensus. Consent and demo-
graphic details were received from 27 participants with represen-
tation from each of the five professional groups (Table 2). 

Participants reported a high level of clinical experience work-
ing with SCI patients, primarily gained in SIU (88.9%) and ICU 
(81.5%) with less than half reporting experience from working in 
Major Trauma Centres (44.4%) (Table 3). Overall, members of the 
expert panel had an average of 21.3 working years, (range 
6–42 years) with an average of 13.2 years specifically in SCI (range 
3–29 years). Over three-quarters of the group were female 
(77.8%). In terms of geographical representation most participants 

were based in the UK (63.0%) including six doctors, seven PTs, 
two nurses and two SLTs; six (22.2%) participants were from 
Australia including two SLTs, two dietitians, one PT and one 
nurse; two SLTs (7.4%) were from New Zealand and the USA and 
Ireland each had representation from an SLT. 

Delphi first-round results 

There was a 100% participant response rate in the first round, 
with 50 (58.8%) out of 85 statements achieving 70% or more con-
sensus, and 35 (41.1%) statements did not achieve this threshold 
of consensus (Table 4). Levels of consensus varied for each topic 
area (Figure 2). 

Co-morbid status (12 statements) 
Seven (58%) statements achieved consensus on being contribu-
ting factors for dysphagia, which included upper and lower cer-
vical spinal injury, brain injury, cognitive impairment, anterior 
cervical spine surgery. There was no consensus on the impact of 
age, posterior spinal surgery, thoracic level injury and severity of 
the injury. 

Key: solid box = expert panel activity; dotted box = statement progress; shaded boxes = steering group activity

Steering group review of 90 
statements–48 kept, 37 
rephrased, 5 discarded = 85 
statements to round one 

Statement generation from 
literature and survey = 90 

statements 

Expert panel 
recruitment = 27 

members 

Delphi Round 1 results: 
50 statements with consensus 

(>70%), 35 no consensus (<70%) 

Delphi Round 2 results: 
12 with consensus (>70%), 6 majority 

agreement >55%), 7 no consensus 
(<55%)

Steering group review of 35 no 
consensus statements: 22 
rephrased, 3 kept, 10 discarded = 
25 statements to round 2

Steering group 
development = 5 
members 

Controlled 
feedback to expert 

panel 

Steering group review of results 
and decision to end Delphi 

62 statements with consensus, plus 6 with 
majority agreement à best practice 

recommendations and development of 
swallow screening tool  

Figure 1. caption: Delphi study flow chart. 
Figure 1 Alt text: A flow chart explains the process of the Delphi study. An expert panel of 27 members was recruited, who participated in two rounds of the Delphi with controlled feedback 
after each round. A steering group of five members reviewed the results of each process. Ninety statements were initially generated and reviewed by the steering group and modified to 85 
statements. These were distributed to the expert panel for round one. At the end of round, one 50 statements had consensus and 35 had no consensus. After steering group review 25 were 
submitted for round two. At the end of round two, a further 12 had consensus, six had majority agreement and seven had no consensus. After steering group review a decision was made 
to end the Delphi process. A total of 62 statements achieved consensus and six had majority agreement. These results formed the best practice recommendations and development of a swal-
low screening tool.  

Table 2. Professionals invited and consented as expert panellists. 

n (%) Invited n¼ 55 Consented n¼ 27  

SLT 22 (40)   8 (29.6) 
PT 10 (18.2)   8 (29.6) 
Doctor 13 (23.6)   6 (22.2) 
Nurse 7 (12.7)   3 (11.1) 
Dietitian 3 (5.4)   2 (7.4)  
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Definition of dysphagia (15 statements) 
Nine (60%) statements achieved consensus on the defining fea-
tures of dysphagia included wet sounding voice, aspiration, 
impaired laryngeal movement, impaired laryngeal sensation, inef-
fective cough and absent cough. Two statements had consensus 
to disagree that lip and facial weakness were features of dyspha-
gia in cSCI. 

Screening for risk of dysphagia (17 statements) 
Eight (47.1%) statements achieved consensus. Statements on the 
presence of a tracheostomy tube, need for invasive ventilation 
and prolonged intubation having an inflated tracheostomy cuff, 
issues with saliva management and respiratory function achieved 
consensus of agreement. Evaluation of laryngeal elevation and 
sensation achieved consensus as screening methods whilst voice, 
oromotor and respiratory measures did not. The use of swallow 
trials with blue dye, water and yoghurt did not gain consensus 
and were rephrased for round 2. 

Assessment (five statements) 
Only two (40%) statements achieved consensus of disagreement 
that clinical bedside assessment and signs of aspiration are the 
methods of assessing for the presence of dysphagia. None of the 
gold standard instrumental assessments achieved consensus and 
these statements were rephrased for round 2. 

Identification (six statements) 
Four statements (66.7%) achieved consensus on the clinical signs 
of dysphagia, which included the food or fluid appearing on suc-
tion, chest infection, increased need for oral suction and spiking 
pyrexia. Nutritional measures achieved a high neutral ranking and 
were rephrased for the second round. 

Management (23 statements) 
Thirteen (56.5%) statements on clinical management achieved 
consensus. The use of nasogastric (NG) feeding gained unanimous 
agreement, whilst Percutaneous Endoscopic Gastrostomy (PEG) 
feeding was supported for longer-term nutritional needs as was 
remaining nil by mouth (NBM) to resolve a paralytic ileus. There 
was consensus for disagreeing with the statements on restricted 
oral intake when ventilated and when positioned in upright with 
consensus for semi-recumbent positioning rather than supine. 
Mouthcare issues achieved consensus on the risk of VAP due to 
supine positioning as did dry mouth from polypharmacy that ben-
efits from moisturisation, however, the use of regular sips of water 
did not attract consensus. There was agreement that patients 
should be enabled to communicate using their own voice rather 
than communication aids. 

Therapeutic interventions (seven statements) 
All seven (100%) statements about therapeutic interventions 
achieved consensus. There was a unanimous disagreement that 
dysphagia is unchanging in cSCI and high disagreement that 
patients should remain nil by mouth and with tracheostomy cuff 
inflated to prevent aspiration. There was a high consensus for 
daily therapy interventions to facilitate a return to oral intake, 
support verbal communication and self-ventilation. 

At the end of round one, feedback was sent to each partici-
pant with a summary of the results and the group response 
to each statement compared to their own responses. In prep-
aration for round two, the 35 statements that did not achieve 
consensus were reviewed by the steering group alongside free 
text comments that had been submitted. Twenty-two state-
ments were rephrased, ten were either discarded or merged 
with another statement if they had similar themes; only three 
statements were re-submitted for the second round 
unchanged. This resulted in a total of 25 statements submitted 
for round two. 

Delphi second round 

In the second round, there was a 96% response rate from the 
expert panel. Twelve (48%) statements achieved 70% or more 
consensus, with a further six (24%) gaining majority agreement of 
55% or over and seven (28%) not achieving any level of consen-
sus (Table 5). Each topic area achieved further consensus 
(Figure 3). 

Co-Morbid status (five statements) 
Two (40%) statements achieved consensus, supporting the need 
for a swallow assessment for anyone with a complete or incom-
plete level of injury. There was majority agreement on the pos-
sible impact of posterior cervical spine surgery on swallowing 
function. Advanced age and thoracic level injury did not gain con-
sensus on being factors for dysphagia. 

Definition (six statements) 
Four (66.7%) statements achieved consensus, with a weak 
voice, coughing on oral intake, food leaking from tracheostomy 
and delayed swallowing being features of dysphagia. Neither 
tongue or velopharyngeal weakness was supported as typ-
ical features. 

Screening (four statements) 
Two (50%) statements achieved consensus for screening, with 
oral trials being useful to evaluate swallowing disruption and 

Table 3. Demographic details of expert panel participants.  

n¼ 27 (%)  

Female n (%)   21 (77.8) 
Experience of SCI working�

SIU   24 (88.9) 
ICU   22 (81.5) 
MTC   12 (44.4) 
Other   7 (25.9) 
Years since qualification    
Mean (SD)   21.3 (9.32) 
Range 6–42 
Median (IQR)   18 (15–28) 
Years working in SCI    
Mean (SD)   13.2 (8.2) 
Range 3–29 
Median (IQR)   11 (6–20) 
Professional role:    
SLT   8 (29.6) 
PT   8 (29.6) 
Doctor   6 (22.2) 
Nurse   3 (11.1) 
Dietitian   2 (7.4) 
Agreement to co-author   24 (88.9) 
Country    
UK   17 (63.0) 
Australia   6 (22.2) 
New Zealand   2 (7.4) 
USA   1 (3.7) 
Ireland   1 (3.7)  
�More than one response selected.
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Table 4. Descriptive statistics and levels of consensus for round one statements. 

Statement  
no. Topic Category Subcategory Mean rank Median Mode Consensus %  

1 Co-morbid status Age Over 60 yrs 3.19 3 3a 41.4% 
2 Co-morbidities Brain injury 3.96 4 4 81.5% 
3 Co-morbidities Tetraplegia 3.78 4 4 70.4% 
4 Co-morbidities Cognitive impairment 3.67 4 4 74.1% 
5 Spinal cord level C1 to C4 injury 4.56 5 5 92.6% 
6 Spinal cord level C5 to C7 injury 4.04 4 4 76.0% 
7 Spinal cord level Thoracic level injury 2.62 3 2a 45.0% 
8 Spinal cord severity Complete ASIA A 3.56 4 4 62.9% 
9 Spinal cord severity Incomplete ASIA B-D 3.4 4 4 31.6% 
10 Spinal surgery Anterior cervical spinal surgery 4.52 5 5 92.6% 
11 Spinal surgery Posterior cervical spinal surgery 3.33 3 3a 47.6% 
12 Respiratory Respiratory impairments 4.07 4 5 77.7% 
13 Definition Dysphagia Oromotor function – facial weakness 1.93 2 2 85.2% 
14 Dysphagia Oromotor function – lip weakness 1.96 2 2 77.7% 
15 Dysphagia Oromotor function – tongue weakness 2.59 2 2 51.7% 
16 Dysphagia Oromotor function – velopharyngeal 

(soft palate) weakness 
2.89 3 3 37.9% 

17 Dysphagia Laryngeal function – weak voice 3.63 4 4 63.0% 
18 Dysphagia Laryngeal function – wet 

sounding voice. 
3.89 4 4 77.8% 

19 Dysphagia Laryngeal function – coughing after 
drinking or eating 

3.63 4 4 66.6% 

20 Dysphagia Laryngeal function – food or fluid 
coming out of the tracheostomy 
tube after eating 

3.77 4 4 69.3% 

21 Dysphagia Laryngeal function – food or fluid 
being aspirated into the lungs 

4.41 4 4 96.3% 

22 Dysphagia Pharyngeal function – difficulty of 
food or fluid passing from the 
mouth to the oesophagus 

4.04 4 4 88.9% 

23 Dysphagia Pharyngeal function – delayed 
swallow initiation. 

3.7 4 4 66.7% 

24 Dysphagia Laryngeal function – reduced 
laryngeal elevation. 

4.15 4 4 88.9% 

25 Dysphagia Laryngeal function – impaired 
laryngeal sensation. 

4.26 4 4 92.6% 

26 Dysphagia Laryngeal function – ineffective cough 4.41 5 5 88.9% 
27 Dysphagia Laryngeal function – absent 

cough reflex 
3.7 4 4 74.1% 

28 Screening for risk Spinal cord injury Prolonged intubation (>48 h) 3.89 4 4 77.8% 
29 Spinal cord injury Tracheostomy in situ 3.93 4 4 77.8% 
30 Spinal cord injury Invasive ventilation 4.07 4 4 84.6% 
31 Spinal cord injury Non-invasive ventilation 2.93 3 2a 38.0% 
32 Spinal cord injury Tracheostomy cuff inflated 4.15 4 4 81.5% 
33 Screening Supine position 3.48 4 4 63.0% 
34 Screening Oral-motor function 3.12 3 4 33.3% 
35 Screening Laryngeal function – 

laryngeal elevation 
3.68 4 4 72.0% 

36 Screening Laryngeal function – 
laryngeal sensation 

3.76 4 4 72.0% 

37 Screening Laryngeal function – voice volume 2.88 3 2 36.8% 
38 Screening Saliva management 3.93 4 4 85.2% 
39 Screening Oral trial – water 2.93 3 4 42.8% 
40 Screening Oral trial – yoghurt 2.59 2 2 38.1% 
41 Screening Oral trial – blue dye 2.44 2 2 62.9% 
42 Screening Respiratory function 4.27 4 4 92.3% 
43 Screening Respiratory measure – forced vital 

capacity (FVC) 
3.33 3 2 38.1% 

44 Screening Respiratory measure – Forced 
Expiratory Volume in 1 s (FEV1) 

3.22 3 4 38.1% 

45 Assessment Instrumental Diagnostic – videofluoroscopy 3.15 3 2a 46.4% 
46 Instrumental Diagnostic – Flexible nasendoscopy 3.63 4 4 66.6% 
47 Instrumental Clinical bedside evaluation 2.26 2 2 70.3% 
48 Position Sitting upright 3.22 4 4 52.3% 
49 Clinical sign Evidence of aspiration 1.78 2 2 92.6% 
50 Identification Clinical sign Suctioning of food/fluids 4.04 4 4 88.9% 
51 Clinical sign Spiking pyrexia 3.63 4 4 70.4% 
52 Clinical sign Chest infection 3.81 4 4 85.2% 
53 Clinical sign Increased oral suction 3.59 4 4 74.1% 
54 Clinical sign Nutritional measure – serum albumin 3.04 3 3 58.6% 
55 Clinical sign Nutritional measure – serum 

pre-albumin 
3.07 3 3 62.0% 

(continued) 
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Table 4. Continued. 

Statement  
no. Topic Category Subcategory Mean rank Median Mode Consensus %  

56 Management Swallowing Proceed to eating 2.19 2 1 65.0% 
57 Swallowing Keep NBM 3.41 4 4 58.6% 
58 Swallowing Proceed to drinking 2.56 2 2 55.2% 
59 Swallowing Diet modification – thickened fluids 2.35 2 2 65.0% 
60 Swallowing Consistent cough 3.58 4 4 60.7% 
61 Nutrition NG feeding 4.48 4 4 100.0% 
62 Nutrition PEG feeding 3.92 4 4 80.7% 
63 Tracheostomy Cuff deflation when eating 3.69 4 5 69.2% 
64 Ventilation NBM if ventilated 2.04 2 2 80.8% 
65 Ventilation Eat when self-ventilating 2.04 2 2 85.2% 
66 Ventilation Ventilator weaning 1.78 1 1 85.2% 
67 Ventilation Use speaking valve 1.85 2 2 81.4% 
68 Position Eat in supine position 2.89 3 2 51.7% 
69 Position Eat in semi-recumbent position 3.7 4 4 74.1% 
70 Position Eat in upright position 2.44 2 2 70.4% 
71 Oral hygiene VAP risk – supine 3.37 4 4 58.6% 
72 Oral hygiene VAP risk – oral hygiene 4.35 5 5 88.4% 
73 Mouthcare Dry mouth – medication 4.08 4 4 80.0% 
74 Mouthcare Oral moisturizing 4.19 4 4 85.2% 
75 Mouthcare Hydrate with water 3.15 3 3 37.9% 
76 Communication Alternative communication aids 3.52 4 4 55.2% 
77 Communication Use own voice 4.07 4 4 77.7% 
78 Gastrointestinal NBM – paralytic ileus 3.96 4 4 70.3% 
79 Therapeutic intervention Swallowing Eating/drinking goal 4.56 5 5 88.9% 
80 Communication Communicate through talking goal 4.44 5 5 88.9% 
81 Swallowing Daily swallow therapy goal 4.2 4 4a 80.0% 
82 Swallowing Tracheostomy cuff inflated goal 1.96 2 1 77.7% 
83 Swallowing Keep NBM goal 1.74 1 1 81.5% 
84 Respiratory Self-ventilation goal 4 4 5 77.7% 
85 Swallowing Permanent dysphagia status 1.37 1 1 100.0%  

aMultiple modes exist, smallest value is shown. 
Bold values indicate >70% consensus.

Figure 2. caption: Number of statements per topic achieving consensus in Delphi round one. 
Figure 2 Alt text: A bar graph shows the results of the first Delphi round with the numbers of statements per topic with and without consensus. ‘Co-morbid status’ has seven statements 
with consensus and five with no consensus, ‘definition’ has nine with consensus and six with no consensus, ‘screening’ has eight with consensus and nine with no consensus, ‘assessment’ 
has two with consensus and three with no consensus, ‘identification’ has four with consensus and two with no consensus, ‘management’ has 13 with consensus and 10 with no consensus 
and ‘therapeutic management’ has seven with consensus and none with no consensus.  
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that non-invasive ventilation may be disruptive. Statements 
detailing the use of oromotor assessment and monitoring deteri-
orating forced vital capacity (FVC) gained majority agreement. 

Assessment (two statements) 
One (50%) statement achieved consensus for assessment of the 
patient in an upright position, where possible, whilst the 

preferred use of Fibreoptic Endoscopic Evaluation of Swallowing 
(FEES) for evaluating dysphagia achieved majority agreement. 

Identification (one statements) 
The use of serum albumin did not achieve any consensus on the 
basis that this measure was not a reliable indicator of dysphagia 
or associated malnutrition. 

Table 5. Descriptive statistics for round 2 statements. 

Round 2 sub-category of statements 
n¼ 25 Median (IQR) Mode % consensus    

>70% consensus  
Voice weakness 4 (4–4) 4 100  
Incomplete SCI (AIS levels B to D) dependent on treatment or surgery 4 (4–4) 4 100  
Oral hygiene helps reduce VAP 5 (4–5) 5 .  
Variety of food trials for assessment 4 (4–5) 4 88  
Coughing at mealtimes 4 (4–5) 4 88.4  
Coughing after drinking or eating. 4 (4–4) 4 80.8  
Food or fluid from the tracheostomy tube 4 (4–5) 4 80.8  
Upright position 4 (3.75–4) 4 76.9  
Complete spinal cord injury (AIS A) 5 (3.75–5) 5 76.9  
Non-invasive ventilation 4 (3.75–4) 4 76.9  
Swallow initiation. 4 (3.75–4) 4 76.9  
Allowed to eat rather than being kept NBM 2 (2–3) 2 76.9 (disagree)   

>55% majority agreement  
Posterior cervical spinal surgery 4 (2.75–4) 4 69.2  
Tracheostomy cuff deflated 4 (3–5) 5 68  
FEES better than VFS 4 (3–5) 4 65.4  
Oral-motor assessment 4 (3–4.25) 4 65.4  
Sequential fall in FVC 4 (3–4.25) 4 65.4  
Eat and drink in their usual position 4 (3–4) 3 56 

No consensus  
Tongue weakness 4 (3–4) 4 53.9  
Advanced age 4 (2.75–4) 4 53.8  
Artificial saliva gels 4 (3–4) 4 53.8  
Thickened fluids 2.5 (2–4) 2 50  
Thoracic level injury 3.5 (3–4) 4 50  
Velopharyngeal (soft palate) weakness 3 (3–4) 4 48  
Serum albumin 3 (2–4) 3 38.5  

Figure 3. caption: Number of statements per topic achieving consensus, majority agreement in Delphi round two. 
Figure 3 Alt text: A bar graph shows the results of the second Delphi round with the numbers of statements per topic with consensus, majority agreement or no consensus. ‘Co-morbid sta-
tus’ has two statements with consensus, one with majority agreement and two with no consensus, ‘definition’ has four statements with consensus, none with majority agreement and two 
with no consensus, ‘screening’ has two with consensus, two with majority agreement and none with no consensus, ‘assessment’ has one with consensus, one with majority agreement and 
none with no consensus, ‘identification’ has none with consensus and one with no consensus, ‘management’ has three with consensus, two with majority agreement and two with no con-
sensus and ‘therapeutic management’ has no statements in this round.  
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Management (seven statements) 
Three (42.9%) statements achieved consensus with the agreement 
of the importance of oral hygiene to reduce VAP and that cough-
ing at meals was suggestive of dysphagia and disagreement that 
patients should be allowed to commence oral intake prior to hav-
ing their swallow assessed. Utilising cuff deflation for eating and 
allowing position at mealtimes to be adjusted both achieved 
majority agreement. The use of thickened fluids and artificial sal-
iva to relieve dry mouth did not achieve consensus. 

Non-consensus statements. For those 13 statements that did not 
achieve a group consensus of � 70%, an analysis of descriptive 
statistics identified a change in rankings between round one and 
round two (Table 6). A move towards a consensus score of 4 
(agree) or 2 (disagree) was seen for all statements in the mean, 
median and mode of ranking, except for serum albumin, which 
remained neutral. The mode shows a shift of two levels from dis-
agree to agree for tongue weakness and the use of FVC, whilst 
tracheostomy showed strong agreement in the mode but a mean 
that was just below agreement. These variations are likely to be 
due to the heterogenous panel which had different levels of 
representation. 

As no further change in consensus was achievable with a fur-
ther round, the Delphi was ended after round two and a summary 

report was sent to the participants. A total of 62 (72.9%) of the 85 
statements achieved consensus and a further six had majority 
agreement. The statements with consensus were utilised to 
develop best practice recommendations and a checklist for 
screening for dysphagia risk. 

Best practice recommendations. This Delphi study generated con-
sensus on best practice recommendations for the management of 
secondary complications in cSCI (Table 7) and risk factors for dys-
phagia (Table 8). The best practice recommendations have been 
applied to six key clinical areas – swallowing, respiratory function, 
communication, nutrition, and oral care to provide a clear outline 
for healthcare professionals who may be working together to 
manage one or more of these areas. 

The swallow risk screening tool that was generated from the 
Delphi items, is divided into three domains (Table 8). The first two 
domains list risks that occur as a direct result of the injury or are 
associated with the clinical interventions required to manage 
acute symptoms, such as ventilation. The third domain identifies 
the acute symptoms that may be associated with or contribute to 
dysphagia and require urgency to alter clinical management. The 
presence of an injury or clinical risk factor indicates a risk for dys-
phagia and a referral to a Speech and Language Therapist is rec-
ommended prior to any oral trials, to minimise silent aspiration 

Table 7. Best practice recommendations for acute cSCI management of dysphagia and associated complications. 

Key areas Best practice recommendations  

Swallowing  � Early screening by a team for dysphagia risk factors and symptoms. 
� Specialist SLT assessment for those with risks or symptoms, especially those requiring tracheostomy and ventilation. 
� Access to instrumental assessments including Fibreoptic Endoscopic Evaluation of Swallowing (FEES), to help evaluate 

pharyngeal and laryngeal functions. 
� Avoid routine use of thickened fluids and blue dye without SLT assessment. 
� Do not restrict oral intake based on position or ventilation status alone. 

Respiratory  � Nationally agreed weaning guidance should be used routinely, aiming for self-ventilation where possible. 
� Tracheostomy cuff deflation trials can help speech and improve swallowing ability and should be planned as part of an MDT. 
� Use vital capacity as an outcome measure as part of weaning. 
� Specialist training is required for all staff undertaking respiratory rehabilitation. 

Communication  � Early options for communication are vital to support patient involvement in decision-making. 
� Options for natural speech should be considered including tracheostomy cuff deflation and use of one-way (speaking) valves. 
� For those people who are unable to speak, a variety of communication aids should be trialled as alternative options 

Nutrition  � Early nasogastric tube feeding for high cervical SCI ensures consistent and adequate nutrition to aid recovery 
� If dysphagia persists, gastrostomy tube feeding should be considered in consultation with Dietitians and SLT. This can be 

reversed when eating resumes 
� Avoid prolonged nil by mouth status as this can decondition the swallowing and speech muscles, SLT advice should be sought 

Oral care  � Mouthcare should routinely be provided at least twice a day to reduce the risk of ventilator-associated pneumonia 
� Staff need to pay attention to dry mouth due to medication 
� Additional oral moisturisation will be required (link to local mouthcare policy) 

Table 6. Descriptive statistics for change in non-consensus statements between round 1 and round 2. 

Subcategory 

Mean Median (IQR) Mode 

Consensus R1 R2 
R1 

R2 
R1 

R2  

>55% majority agreement  
Posterior cervical spinal surgery 3.33 3.54 3 (3–4)   4 (2.75–4) 3   4 69.2%  
Tracheostomy cuff deflation 3.69 3.8 4 (2.75–5)   4 (3–5) 5   5 68%  
FEES 3.63 3.81 4 (3–4)   4 (3–5) 4   4 65.4%  
Oral-motor assessment 3.12 3.65 3 (2–4)   4 (3–4.25) 4   4 65.4%  
FVC 3.33 3.81 3 (2–4)   4 (3–4.25) 2   4 65.4%  
Eat/drink in usual position 2.44 3.44 2 (2–3)   4 (3–4) 2   3 56% 

No consensus  
Tongue weakness 2.59 3.46 2 (2–4)   4 (3–4) 2   4 53.9%  
Artificial saliva 3.15 3.58 3 (2–4)   4 (3–4) 3   4 53.8%  
Advanced age 3.19 3.31 3 (2–4)   3.5 (2.75–4) 3   4 50%  
Thickened fluids 2.35 2.81 2 (1.75–3)   2.5 (2–4) 2   2 50%  
Thoracic level injury 2.62 3.38 3 (2–3)   3.5 (3–4) 3   4 50%  
Velopharyngeal weakness 2.89 3.4 3 (2–4)   3 (3–4) 3   4 48%  
Serum albumin 3.04 2.96 3 (3–3)   3 (2–4) 3   3 37% (neutral)  
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and development of pneumonia. If symptoms of urgency are evi-
dent, the team are strongly encouraged to review current clinical 
management, identify the cause and engage with SLT guidance. 
The utility of the swallow risk screening tool was evaluated in a 
two-site feasibility study and is reported separately. 

Discussion 

This Delphi study aimed to achieve consensus from a multi-pro-
fessional group of experts working in the field of cSCI, to provide 
a co-ordinated multidisciplinary approach to the management of 
dysphagia. Several areas of contention or uncertainty were 
resolved by this process of consensus helping to provide recom-
mendations for best practices to support a more consistent 
approach to clinical management. Despite the variations in pro-
fessional role and geography, few topic areas remained without 
consensus, which helped to highlight that much of our clinical 
practice is based on experience rather than robust evidence. It is 
hoped that this set of recommendations engages all members of 
the team and forms a benchmark against the wish to define the 
clinical needs of cSCI patients through further data gathering and 
research. Each of the five key areas of clinical management will 
be discussed separately. 

Swallowing 

There was little agreement amongst the expert panel on the 
mechanisms of screening and assessment of dysphagia, suggest-
ing that current tools may be inadequate or inappropriate for 
this. The group was able to identify specific factors that were 
likely to contribute to dysphagia and may help to provide early 
identification of modifiable or fixed factors. Currently, there is a 
reliance on standard dysphagia assessments, which are developed 
for other aetiologies and rely on intact laryngeal motor and sen-
sory functions. Posillico, Golob [41] proposed a screening tool for 
evaluating dysphagia in those with traumatic cervical injuries, that 
is based on the Yale swallow protocol [42]. This is a 2-stage nurse 
assessment, whereby in the first stage, a brief cognitive assess-
ment is undertaken followed by a review of any signs of cranial 
nerve impairment such as slurred speech or facial asymmetry. In 
the second stage, a patient is given 3 oz of water to drink whilst 
monitoring for any signs of coughing, voice change or swallowing 
difficulty. If signs of neurological impairment or overt swallowing 
difficulties are evident, a patient would be kept nil by mouth and 
await a videofluoroscopy assessment by SLT. Unfortunately, the 
validation of this protocol excluded those who are intubated or 
critically ill with the authors suggesting that they remain nil by 
mouth and tube-fed [41]. This fails to support those with SCI who 
remains in intensive care, who have intact swallowing function 
and may be able to commence oral intake. This approach to 

screening also fails to identify the nature of the swallowing 
impairment or contributing factor to direct the selection of a suit-
able intervention. Cranial nerve impairments are not a common 
feature of cSCI, yet silent aspiration is [19] and this method of 
screening would not be sensitive to detect this. Instead, the use 
of a checklist of known risk factors, as agreed by the expert panel, 
would allow a consistent approach to screening for risks of dys-
phagia in cSCI patients. This would focus on presenting symptoms 
without compromising the patient’s status with oral trials of food 
or fluids. If risk factors are identified, patients who require dyspha-
gia assessments will be referred onto SLT services. To ensure val-
idity and predictive value, the screening tool requires further 
validation against current methods of assessment. 

Once the risk of dysphagia is identified, it is important that 
appropriate interventions are delivered to minimise or reduce the 
risk of complications. The routine use of thickened fluids, blue 
dye and yoghurt has been reported by healthcare staff in a survey 
of clinical practice with cSCI patients [12]. The expert panel pro-
vided consensus against routine use of these textures in recogni-
tion of the challenge for pharyngeal clearance, known to be a 
specific component of dysphagia impairment in cSCI patients 
[21,43]. By supporting the use of instrumental assessment in the 
identification of dysphagia, more suitable interventions can be 
developed to improve dysphagia management and outcomes in 
line with other acquired conditions [44]. 

Respiratory 

The optimal management of respiratory impairment is vital in 
cSCI patients who often have a little reserve. In spinal units in the 
UK, respiratory weaning of cSCI follows a step-wise approach to 
ventilator-free breathing, developed as a national protocol by 
expert clinicians [45]. In contrast, less than 5% of staff in non-spe-
cialised units reported using this national weaning protocol [12]. 
With evidence that cSCI patients with ventilatory needs, experi-
ence prolonged stays in non-specialised units [7,46], the use of a 
patient-specific protocol ensures consistency in care and an effect-
ive method of weaning from ventilation. The expert panel sup-
ported the use of respiratory measurements, such as vital 
capacity, as outcome measures to indicate respiratory muscle 
fatigue which help to modify the weaning programme. 

The practice of tracheostomy cuff deflation can be contentious 
in terms of balancing risk and benefit [47,48]. The expert panel 
agreed that it was beneficial to facilitate both speech and swal-
lowing function in cSCI patients and should be a rehabilitation 
goal. These help to provide clinicians with direction to establish 
suitable interventions alongside existing cSCI respiratory manage-
ment techniques [49,50]. By improving respiratory and laryngeal 
function, will enhance patients’ quality of life during their acute 
care, which is of great importance to them and their fami-
lies [28,51]. 

Communication 

The expert panel agreed that early options for communication 
were important to enable greater patient involvement in care 
decisions. Limited patient communication in the ICU, especially 
whilst being ventilated, has a huge detrimental impact on 
engagement with staff and one’s own treatment [52,53]. This is a 
key area of frustration for cSCI patients during their acute care 
who report ongoing issues with staff attitude when they are 
speechless [28]. Although a number of alternative communication 
aids are increasingly available, such as picture charts, alphabet 

Table 8. Domains, category and sub-category of swallow risk screening tool. 

Domains Category Sub-category  

Injury risk Co-Morbid Brain injury/cognitive deficit 
Level of injury Cervical SCI C1-C7 
Severity of injury Complete/incomplete injury 
C-spine surgery Anterior or posterior cervical spine surgery 

Clinical risk Intubation >48 h 
Tracheostomy Cuffed or uncuffed tube 
Ventilation Requiring up to 24 h ventilation 
Nutrition Reduced nutritional intake 

Urgency Chest infection Recent chest infection 
Pyrexia Spiking pyrexia 
Oral hygiene Increased need for oral care 
Suction Increased need for suction  
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boards or electronic devices [54,55], these rely on intact upper 
limb movement, which makes them inaccessible for those with 
upper limb paralysis as experienced by those with cSCI. Speech is 
seen as the preferred option for direct quick and effective commu-
nication. For ventilated patients, this can be achieved through 
manipulation of the tracheostomy and ventilator, although requires 
a team approach with specialist clinical knowledge, skills and close 
monitoring to ensure safety [56,57]. For those who are unable to 
achieve speech, they should have access to a range of communica-
tion aids and individual assessments for suitability by the team. 

Nutrition 

The risk of malnutrition in SCI has been identified in the specialist 
literature [58–60], although this is not always linked to dysphagia. 
Nutritional requirements of cSCI are often high post-injury and 
the challenges of gastric absorption, altered taste and appetite as 
well as inability to feed oneself affect levels of intake. High inci-
dences of malnutrition have been reported in those transferring 
to specialist spinal injury units [25] with a need for nutritional 
supplementation to address these issues [61]. 

The expert panel identified the detrimental consequences of 
being nil by mouth and reduced oral intake due to dysphagia, 
especially during the acute recovery phase. There was unanimous 
agreement that nutritional support via NG feeding should be pro-
vided for any cSCI patient with dysphagia to ensure consistent 
nutrition. For those needing ongoing nutritional support, staff 
should consider longer-term tube placement, which staff in ICU 
are more reluctant to undertake [12]. These recommendations will 
help to support recovery and participation in rehabilitation. 

Mouthcare 

Poor oral care and the experience of dry mouth add to patient 
discomfort with impact on eating, swallowing and speaking 
[28,62]. Causes are linked to the side effects of medication and 
ventilation that are routinely required in ICU [63] as well as auto-
nomic dysfunction seen in SCI [27]. For individuals with cSCI in 
acute care, this is a significantly negative experience, especially as 
care is dependent on others to provide relief [28]. Long-term 
issues with oral hygiene and dental health in those with SCI cause 
pain and have an impact on quality of life with an increased need 
for dental treatment [64,65]. Preventative measures and education 
are important to reduce this, whilst expert consensus supported 
twice-daily oral care as routine. The use of artificial saliva to 
relieve dry mouth is often used for long-term conditions such as 
Sjorgen’s Syndrome [66] and Head and Neck radiotherapy [67] 
but did not attract consensus by the expert panel. This may be 
because these products are not universally available or currently 
used in acute settings. Further research into the contribution of 
artificial saliva for those experiencing dry mouth due to polyphar-
macy would be beneficial as these offer simple options for self- 
management to bring relief. 

Despite the availability of specialised spinal injury units in the 
UK, access for those with high-level CSCI requiring ventilatory 
support is restricted due to limited bed capacity [7,11]. As a result, 
acute CSCI patients remain in non-specialised units for ongoing 
care, with staff reporting variable knowledge and skills in the 
management of cSCI patients with dysphagia and respiratory dys-
function [12]. This is known to affect clinical outcomes [14,68,69] 
and affect the experiences of those surviving this devastating 
injury [28,70]. To overcome this variation, all healthcare staff 
would benefit from training on delivering specialist SCI care 

alongside the use of best practice recommendations for the clin-
ical management of cSCI patients, as proposed in this study. 

Limitations and strengths 

There are a number of limitations to the study, that are worth con-
sidering. Using a heterogenous group of professionals may have 
led to reduced consensus for some items, due to varying roles and 
practices, however, it was considered of greater value to align the 
study to the reality of clinical practice, which has multi-professional 
stakeholders involved in the management of patients with cSCI 
and dysphagia. It is recognised that in some countries 
Occupational Therapists are involved in the assessment and man-
agement of dysphagia and feeding and were not included in this 
study. This should be a consideration for future research. 

Setting the level of consensus at 70% was intended to reflect 
this heterogenous group, although in the second round, state-
ments that achieved over 55% but not 70% consensus, were con-
sidered to have majority agreement. These may have reflected 
the opinions of a single professional group and would be of sig-
nificance to warrant further exploration at a later stage. Recruiting 
only English-speaking representatives on the expert panel is a 
limitation of this study and it would be of great value to extend 
this work to non-English speaking countries to establish an inter-
national focus on best practices. 

There is a risk of bias in the results of a Delphi study which 
are overseen by the lead researcher. To reduce bias in the evalu-
ation of responses, a steering group was recruited who oversaw 
the results from each round and approved any actions. Similarly, 
to limit researcher bias, all consensus data was collected through 
an online site, which then generated individualised feedback to 
each participant without modification by the researcher. 

A strength of the study was the value in gathering details of 
clinical practices in different countries that were very similar, 
which may reflect the lack of specific acute cSCI guidance. This 
provides an opportunity to share these best practice recommen-
dations with international colleagues and establish a network of 
experts for future research studies. A further strength is the repre-
sentation and involvement of multiple professions to demonstrate 
that clinical decision-making needs to be made as a part of a 
team as dysphagia intersects multiple other systems and functions 
such as respiratory and nutrition. 

The acute management of acute cSCI patients is known to be 
complex for multi-disciplinary teams. There is clinical value in 
early screening for dysphagia risk and coordinating dysphagia 
care to reduce associated complications linked to respiratory func-
tion, nutrition and the ability to communicate. In the absence of 
evidence, an international multi-professional expert panel 
achieved consensus on 73% of statements to generate best prac-
tice recommendations in these areas. These aim to support staff 
to deliver cSCI specific interventions and improve clinical out-
comes. Further research is needed to evaluate the contribution of 
these recommendations in settings caring for acute cSCI patients. 
A number of statements generated for the Delphi study 
(Supplemental Table 2) could be considered as hypotheses to be 
tested through research and compared to the findings of the 
expert consensus. 
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