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Abstract
Introduction: Stroke-associated pneumonia (SAP) is a com-
mon complication associated with poor outcomes. Early 
dysphagia screening and specialist assessment is associated 
with a reduced risk of SAP. Evidence about oral care and na-
sogastric tube (NGT) placement is equivocal. This study 
aimed to expose variations in dysphagia management prac-
tices and explore their associations with SAP. Participants 
and Methods: Speech pathologists from 166 stroke units in 
England and Wales were surveyed about dysphagia assess-
ment and management, oral care, and NGT placement. Sur-
vey data were then linked to the Sentinel Stroke National 
Audit Programme (SSNAP), the national register of stroke. 
Univariable and multivariable linear regression models were 
fitted to estimate the association between dysphagia man-

agement practices and SAP incidence. Results: 113 hospitals 
completed the survey (68%). Variation was evident in dys-
phagia screening protocols (DSPs), oral care, and NGT prac-
tice while specialist swallow assessment data patterns were 
more consistent. Multivariable analysis showed no evidence 
of an association in incidence of SAP when using a water-
only hospital DSP compared to a multiconsistency DSP  
(B −0.688, 95% CI: −2.912 to 1.536), when using written swal-
low assessment guidelines compared to not using written 
guidelines (B 0.671, 95% CI: −1.567 to 2.908), when teams 
inserted NGTs overnight compared to teams which did not 
(B −0.505, 95% CI: −2.759 to 1.749), and when teams had a 
written oral care protocol compared to those which did not 
(B −1.339, 95% CI: −3.551 to 0.873). Discussion and Conclu-
sion: Variation exists in dysphagia screening and manage-
ment, but there was no evidence of an association between 
clinical practice patterns and incidence of SAP. Further re-
search with larger sample sizes is needed to examine asso-
ciation with SAP. © 2021 The Author(s).
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Introduction

Stroke-associated pneumonia (SAP) is a frequent 
complication in acute stroke and a significant predictor 
of mortality [1]. Dysphagia is a main risk factor and oc-
curs in 37–78% of acute stroke patients [2]. The drive to 
decrease this risk has resulted in standards of dysphagia 
care around the world, and screening and specialist swal-
low assessment is included in the auditing process for 
hospital stroke units [3].

Early detection of dysphagia is recommended [4]. The 
UK Guidelines recommend a validated dysphagia screen 
[5]. In practice, a range of dysphagia screening protocols 
(DSPs) are used [6]. The clinical swallowing assessment 
(usually undertaken by speech and language pathologists 
[SLP]) also shows a high degree of variability [7]. The 
level of detail about dysphagia management during the 
first 72 h of admission after stroke is limited [6].

The aim of this study was to use survey data to gain a 
greater understanding of dysphagia assessment and man-
agement practice and other related clinical processes spe-
cifically oral care and NGT feeding during the first 7 days 
of hospital admission. Our objectives were to reveal vari-
ations in practice in hospital stroke units who also par-
ticipated in a large national audit registry in order to use 
our survey data alongside audit data to estimate associa-
tions with SAP.

Methods

Study Design and Data Source
A national, cross-sectional survey of SLP Clinical Leads in 

Acute Stroke was undertaken. The sample frame used hospital 
stroke units registered with the Sentinel Stroke National Audit Pro-
gramme (SSNAP), the national register of stroke in England and 
Wales. Hospital Teams were included if they were registered during 
October–December 2019, had sufficient records to report, and 
were actively admitting stroke patients. One hundred and sixty-six 
teams were included. SAP was defined as the administration of an-
tibiotics for a new clinical diagnosis of pneumonia in the first 7 days 
after admission [4]. Data from the survey were linked to SSNAP 
Hospital Level Patient Centred Post-72-h data. Quarterly data from 
2019 were used to create a January–December annual data set.

Development and Pretesting of the Survey
A tailored survey design underpinned by social exchange the-

ory was used [8]. The topics and question objectives were identi-
fied from a series of studies [6, 9–11]. The survey was pretested 
before fielding the questionnaire to the target population. The de-
finitive version of the survey included 51 questions grouped into 4 
topic areas: (a) dysphagia screening, (b) specialist swallowing as-
sessments and management, (c) NGT feeding, and (d) oral care 
processes.

Recruitment Process and Description of the Sample
The survey was a non-open survey using a hyperlink sent only 

to the SLP Clinical Lead for Acute Stroke. These people were iden-
tified through the research teams’ professional networks. The re-
spondent answered the survey on behalf of their stroke unit.

Survey Administration
The hyperlink to the e-survey was sent through email which 

opened to the survey web page. Survey responses were captured 
automatically on the Qualtrics survey platform. The survey was 
opened on September 2, 2020, for 1 month. The hyperlink re-
mained active after the intended closing date to allow for any late 
responders due to the second wave of the COVID-19 pandemic. 
Only completed surveys were included. The CHERRIES checklist 
[12] was used to ensure complete description of the survey meth-
odology (shown in online suppl. Table 1; for all online suppl. ma-
terial, see www.karger.com/doi/10.1159/000519903).

Statistical Analysis
The statistical analysis plan was registered on ClinicalTrials.

gov (Identifier: NCT04779710). Completed survey responses were 
exported to SPSS for Windows (Version 26.0) predictive analytics 
software for analysis. Descriptive statistics were used for categori-
cal and continuous data. A simple linear regression analysis using 
a coefficient model and 95% confidence intervals was used to ex-
plore associations between the dependent variable (incidence of 
SAP) and the independent binary variables.

Sensitivity analysis was undertaken to understand how certain 
values may contribute to the overall uncertainty of the statistical 
model. First, the impact of lower-than-average response rates from 
a small group of regions was explored. Second, the latest SSNAP 
annual data (April 19/March 20) were used to explore the possible 
confounding effect of the beginning of the global COVID-19 pan-
demic. Finally, all 4 factors were grouped together to run a multi-
variable model to see what the combined effect would be on the 
independent variables.

Results

One hundred and thirteen completed surveys were 
included in the analysis. The completeness rate was 
68.1%. The overall incidence of SAP was 9.26% (SD 
5.11). The characteristics of the cohort are shown in Ta-
ble 1.

Dysphagia Screening Protocols
One hundred and eight teams (95.6%) used a written 

DSP. In hospital teams who used a written DSP, 97.2% 
had mandatory training for the person conducting the 
screen. Stroke Nurse Specialists (SNSs) and Registered 
Nurses (RNs) most frequently carried out the screen. 
Some units described different models of screening which 
included SNSs trained to Specialist Level on the Inter-
Professional Dysphagia Framework (IDF) [13] to carry 
out the specialist swallow assessment on admission; SNSs 
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and RNs within the same unit trained to different compe-
tency levels to screen with a water and multiple consis-
tency screen; and a 2-tier screening process where a wa-
ter-only screen was undertaken in Emergency Depart-
ment, and depending on the outcome, the patient was 
screened more comprehensively on the Stroke Unit. Oth-

er models included patients receiving up to 3 swallow 
screens in the first 24 h.

Ten teams used published dysphagia screens. Eight dif-
ferent screens were used (shown in online suppl. Fig. 1). 
One response was excluded due to an incorrect response. 
One hundred and two hospital teams (90.3%) used a lo-

Table 1. Demographic characteristics by region

Region RAT responses, 
% RR by region

N-RAT responses, 
% RR by region

Total responses, 
% RR by region

Mean (SD) SAP incidence as 
% of all stroke admissions

London 5 (62.5) 15 (75.0) 20 (71.4) 10.89 (6.8)
East Midlands 7 (100.0) 0 (n/a) 7 (100.0) 6.05 (3.3)
East of England 11 (78.6) 0 (n/a) 11 (73.3) 8.74 (5.7)
West Midlands 9 (69.2) 0 (n/a) 9 (64.2) 8.75 (4.9)
GM and Cheshire 1 (33.3) 2 (33.3) 3 (33.3) 8.91 (3.5)
North West Coast 10 (83.3) 1 (50) 11 (78.6) 8.43 (6.0)
North of England 6 (75.0) 3 (75.0) 9 (75.0) 11.87 (5.4)
Yorks and Humber 5 (55.6) 4 (80.0) 9 (64.3) 7.89 (3.3)
South East 6 (54.5) 2 (100.0) 8 (61.5) 11.10 (4.0)
South West 14 (100.0) 0 (n/a) 14 (100.0) 8.68 (4.1)
Thames Valley 1 (25.0) 0 (n/a) 1 (25.0) 9.56 (.)
Wessex 6 (85.7) 0 (n/a) 6 (85.7) 10.77 (4.5)
Wales 5 (41.7) 0 (0) 5 (33.3) 6.04 (1.4)

Total 86 (70.5) 27 (61.4) 113 (68.1) 9.26 (5.1)

Values are n (%) unless otherwise stated. RAT, Routinely Admitting Team; N-RAT, Non-routinely Admitting Acute 
Team*; RR, response rate; SD, standard deviation; SAP, stroke-associated pneumonia. * Non-routinely admitting 
acute teams are teams which do not generally admit stroke patients directly but continue to provide care in an 
acute setting when patients have been transferred from their place of initial treatment.

Time management of the health professional responsible for screening

0 5 10 15
Each reason who indicated ‘most strongly’ applicable, %

20 25

The dysphagia screen may be deprioritized over other test 4.4

Lack of awareness of the National Guidelines for screening 7.1

No designated screener responsible for screening and checking
patients have been screened 7.1

7.1

Multiple admissions at the same time where the screen may be
deprioritized if another patient requires medical attention 11.5

Lack of trained staff in ED 22.1

Delayed admission to a stroke bed 22.2

Fig. 1. Reasons for delays in dysphagia screening.
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cally developed DSP. Ninety-five percent involved either an 
indirect swallow test or an indirect swallow test and oro-
motor test. Fifty-three (52%) of the 102 teams that used a 
locally developed DSP used a water-only DSP compared to 
a multiconsistency screen. The maximum amount of water 
ranged from 10 mL to 200 mL. In the 49 teams which used 
a multiconsistency DSP, International Dysphagia Diet 
Standardisation Initiative (IDDSI) Level 0 Thin Fluids, Lev-
el 4 Pureed, and Level 7 Regular Diet were most frequently 
used [14]. Level 0 was used first by 91.8% (N = 45) of teams 
compared to 8.2% (N = 4) which began screening oral in-
take with Level 3 Moderately Thick fluids.

Reasons for delays in patients being screened for dys-
phagia are shown in Figure 1. All teams referred patients 
to an appropriately trained professional for a clinical 
swallow assessment if dysphagia was identified.

Clinical Swallow Assessment
One team used a published clinical swallow assess-

ment: The Mann Assessment of Swallowing Ability 
(MASA), and 36 teams (32%) used other written guide-
lines; locally developed guidance was mainly used. Seven-
ty-six out of 102 hospital teams (67.3%) did not use writ-
ten guidelines. The swallowing assessment involved gath-
ering information about the patient’s medical history and 
presenting condition, assessment of the patient’s cogni-
tion, communication, and respiratory status, a cranial 
nerve examination, and assessment with diet and fluids. 
There was the potential for the full range of the IDDSI 
levels to be included. Forty-six percent of teams used pos-
tural techniques, 35% used swallowing manoeuvres, and 
15% used cough reflex testing.

Assessment with postural techniques and swallowing 
manoeuvres was dependent on the patient’s physical and 
cognitive status. Five teams assessed these using videoflu-
roscopy (VFS) rather than at the patient’s bedside. Rea-
sons for delays in patients having a clinical swallow as-
sessment are shown in Figure 2.

Instrumental Swallowing Assessments
One hundred and nine teams (96.5%) had access to 

instrumental swallowing assessments. Of those who had 
access to VFS and fibre optic endoscopic evaluation of 
swallowing (FEES), 15 of the 52 teams (29%) would typi-
cally use these assessments if clinically indicated within 
the first 7 days of admission, compared to 9 of the 56 
teams (16.1%) who had access to VFS only. The 1 team 
that had FEES only would typically use it within the first 
7 days if indicated.

Treatment Options
Diet and fluid modification (100%), NGT feeding 

(98%), postural techniques (59%), oro-motor exercises 
(54%), swallowing manoeuvres (49%), pharmacological 
management (38%), sensory stimulation (33%), Frazier 
Free Water Protocol (24%), biofeedback (7%), and elec-
trical stimulation (3%) were options recommended dur-
ing the first 7 days of a patient’s admission.

Nasogastric Tube Feeding
One hundred and one hospital teams (89.4%) had a 

written NGT protocol. Time from decision to non-orally 
feed and feed by NGT was 43.4% (<6 h), 32.7% (≥6 to  
< 12 h), 14.2% (≥12 to < 24 h), and 9.7% (≥24 to < 48 h). 

0 302010 40 50
Each reason who indicated ‘most strongly’ applicable, %

60 70

Delays in onward referral following the dysphagia screen 5.3

Poor communication that the patient requires an
SLP assessment 10.6

Receiving referral late in the working day 20.4

Insufficient number of SLPs 26.5

Lack of 7 day working by SLPs 62.8

Fig. 2. Reasons for delays in specialist swallow assessment.
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Sixty-four out of 113 hospital teams (56.6%) inserted 
NGTs overnight. Confirmation of NGT placement was 
done by pH testing of the NGT aspirate (74.3%) and chest 
radiography if no aspirate was obtained or pH was above 
the recommended level (85.8%). Nineteen teams (16.8%) 
routinely performed chest radiography before starting 
feeding.

The standard position for feeding was a minimum of 
30°, with 40.7% of teams specifying 45° as the standard. 
Mittens (94%), nasal bridles (83%), and 1:1 patient staff 
supervision (64%) were used in cases of inadvertent NGT 
removal. Responses varied about the maximum number 
of times the NGT would be reinserted in any patient.

Oral Care
Seventy-two (63.7%) of the 113 teams had a written 

oral care protocol. In 11 (15.3%), the protocol was spe-
cifically for stroke patients. Clinical Support Workers and 
Health Care Assistants, RNs, SLPs, and Nursing Associ-
ates or Nursing Apprentices most frequently carried out 
oral care. In 76 teams (67.3%), staff received training. In 
26 (34.2%), training was specific to the oral care of stroke 
patients. Training included ward-based (53.1%), class-
room-based (19.5%), and online training (17.7%).

Ninety-five teams (84.1%) did not consider oral care 
in acute stroke as any different to the oral care in other 
parts of the stroke pathway. Seventy-one teams (62.8%) 
did perceive there to be differences in oral care needs and 
provision for patients with dysphagia which included in-
creased frequency of oral care, patient-specific recom-
mendations, and use of specialist mouth care products 

and equipment. In patients who were NBM, less frequent 
oral care was justified because patients were drowsy, and 
staff worried about risk of aspiration. There was a wide 
variation in the frequency of oral care (every 1–2 h to once 
a day). The most frequently used interventions were re-
moval of excess secretions (100%) and brushing of teeth 
and cleaning of gums with toothpaste (96%) compared to 
chlorhexidine gel (35%) (shown in online suppl. Fig. 2, 3).

Associations between Described Care Processes and 
SAP
The univariable (shown in online suppl. Table 2) and 

multivariable (shown in Table 2) analyses indicate no ev-
idence of an association in the incidence of SAP when 
comparing teams who use a water-only hospital DSP 
compared to teams who use water and other consisten-
cies, nor when comparing teams who use written assess-
ment guidelines for their clinical assessment of swallow-
ing compared to those who did not. Similarly, there was 
no link between incidence of SAP and whether teams in-
serted NGTs overnight or teams who did not, nor teams 
who had a written oral care protocol compared to those 
who did not.

Sensitivity Analysis
Findings were unchanged when using the SSNAP 

April 19–March 20 Patient Centred Post-72-h cohort 
data and when the low % respondent regions, GM and 
Cheshire, Thames Valley, and Wales, were excluded from 
the model (shown in online suppl. Tables 3, 4).

Table 2. Coefficienta multivariable analysis

Model Unstandardized coefficients 95.0% confidence 
interval for B

sample B std. error t sig. lower 
bound

upper 
bound

Type of DSP
Water only (reference) versus water and other consistencies 102 −0.688 1.120 −0.614 0.541 −2.912 1.536

Written guidelines for clinical swallowing assessment
Use of written guidelines (reference) versus no written guidelines 102 0.671 1.127 0.595 0.553 −1.567 2.908

Insertion of NGT overnight
Overnight NGT insertion (reference) versus no overnight NGT insertion 102 −0.505 1.136 −0.444 0.658 −2.759 1.749

Written oral care protocol
Hospitals with a written oral care protocol (reference) versus hospitals 

without a written oral care protocol 102 −1.339 1.115 −1.201 0.233 −3.551 0.873

a Dependent variable: antibiotics for newly acquired pneumonia in the first 7 days from clock start using SSNAP 2019 Patient Centred Post-72-h data.
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Discussion

National registers such as SSNAP allow us to record 
timings of care processes potentially relevant to SAP by 
recording actions taken in the first 72 h, important be-
cause patients are increasingly susceptible to infection in 
the first days after stroke. Our research aimed to unpick 
what we know are a multifactorial and complex set of fac-
tors, by revealing variations in organizational practice 
and find out what if any has an impact on the incidence 
of SAP. Four care process issues that might contribute to 
SAP were identified (using a DSP that uses 100% water 
compared to a DSP that uses water and other consisten-
cies, using written guidelines for the first specialist swal-
low assessment, insertion of NGTs overnight, and using 
a written oral care protocol).

We found variation across hospital teams in dysphagia 
screening, specialist swallow assessment and manage-
ment, oral care, and NGT care processes during the first 
7 days of hospital admission. In this study, clinical equi-
poise was almost 50:50 when choosing whether to use wa-
ter-only DSPs or screening protocols which used multiple 
consistencies. In the absence of comparative studies to 
determine whether the outcome is better between the dif-
ferent screening regimes, patients with acute stroke 
should be screened with a formal dysphagia screening test 
as fast as possible after admission to the hospital using 
either water or multiple consistency tests [3].

Early screening of dysphagia and specialist swallow as-
sessments are associated with reduced risk of SAP [4, 15, 
16]. Our study identified the most frequently reported rea-
sons for delay. The clinical implication of this finding is that 
some of the reasons for delay are modifiable and have the 
potential to contribute to reducing the incidence of SAP. 
For example, having enough trained staff in Emergency De-
partment to screen patients on admission, improving pa-
tient flow to a designated stroke bed, 7-day SLP working, 
and training SNSs to Specialist Level on the IDF would po-
tentially lead to patients being assessed by a specialist soon-
er and thereby reduce risk of patients developing SAP.

This survey provided further information about what 
is included in the clinical swallow assessment and new 
knowledge about SLP management options. Our study 
concurred with McAllister et al. [17] that there are core 
components in the clinical bedside assessment. We also 
revealed variances. These differences may arise based on 
individual patient presentation, development and testing 
of hypotheses [17], organizational protocols (i.e., use of 
cough reflex testing), and evidence-based practice (i.e., 
use of instrumental assessments to inform management).

This survey found that less than two-thirds of our sam-
ple had a written oral protocol and approximately 90% 
had a written NGT protocol. There was variation in oral 
care and NGT processes. There is a continuing paucity of 
good-quality evidence about oral care interventions in 
acute stroke [18], and to date, the evidence that NGT 
placement increases risk of SAP is equivocal [11]. Ran-
domized control trials such as the CHOSEN feasibility 
trial [19] which is investigating oral healthcare interven-
tions in stroke patients with dysphagia are needed to in-
form clinical guidelines.

The results of this study did not find evidence of an as-
sociation between clinical practice patterns and incidence 
of SAP. The study was robust in survey design, had a high 
completion rate, and these data were used in combination 
with data drawn from an established national registry. 
There are limitations to the survey design used which 
may prevent the study from detecting any associations 
between the variables explored here and SAP. There is a 
possibility of misclassification error although this was 
minimized by careful design to ensure that the most ap-
propriate person was surveyed in order that the data were 
as accurate as possible. Another potential threat to valid-
ity is the incidence of SAP reported by the National Stroke 
Audit for the period of analysis. While this is possible, the 
incidence of SAP has remained stable since the start of the 
SSNAP registry in 2013 (mean 8.56, SD 0.28) and is con-
sistent with the wider literature [20]. It is possible that the 
size of the effect may have been too small to detect, and 
an effect may have been picked up in a larger group of 
hospital teams. The authors aimed to minimize other po-
tential limitations, including the possibility of recall bias 
by employing a tailored survey design and pretesting the 
survey.

Trying to unpack and identify which factors may con-
tribute to risk of SAP is challenging. Some of the process-
es such as dysphagia screening and the specialist swallow 
assessment occur sequentially in a patient’s pathway 
while others (such as implementation of the SLP care plan 
and oral care) are ubiquitous, underpinning care through-
out the whole hospital stay; meanwhile, placement and 
confirmation of the NGT may be carried out more than 
once and will happen in a less predictable way based on 
the patient requirement making it difficult to unpack. 
Additionally, different professional groups are involved 
in delivering these care processes. Aoki et al. [21] found 
that an MDT approach to swallowing reduced incidence 
of SAP. To understand the difference of this approach, 
frequencies of professional oral care and instrumental 
swallowing evaluations before and after team organiza-
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tion were evaluated. Our research identified a potential 
underuse of instrumental swallowing assessments when 
clinically indicated during the first 7 days of admission. 
In a comparative survey of German stroke units [22], 
FEES was more readily available than VFS, with 71% of 
stroke units having access to FEES. This may be in part 
due to FEES being a criterion for Stroke Unit accredita-
tion [23].

Recommendations for future research might include 
further exploration of the link between screening meth-
ods and SAP and undertake a feasibility trial and ran-
domize patients to 1 of 2 treatment groups: one using a 
water-only DSP and the second group using water and 
other consistencies, to assess the relative association of 
SAP of these 2 screening regimes. Additionally, a larger 
sample at both registry and survey level might show as-
sociations which this national sample was unable to de-
tect. A European-wide stroke registry and survey might 
provide a large enough sample to detect important varia-
tions if the same methodology were used. Further evalu-
ation of care processes such as SLT management prac-
tices, for example, use of limited oral trials for those at 
risk of aspiration if full amounts are taken orally [24], is 
warranted.
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