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Abstract
Background: Due to a lack of prospective research in South Africa’s Speech-Language
Therapy (SLT) private healthcare sector, this prospective cohort study investigated
associations between speech, language, and swallowing conditions (i.e. dysarthria, apraxia
of speech, aphasia, dysphagia), risk factors, and outcomes post-stroke (i.e. length of
hospital stay, degree of physical disability according to the Modified Rankin Scale [mRS],
functional level of oral intake according to the Functional Oral Intake Scale [FOIS],
dehydration, weight loss, aspiration pneumonia, mortality). Methods: Adults with a new
incident of stroke without pre-existing speech, language or swallowing difficulties (N=68)
were recruited. Convenience sampling was used to select participants. A prospective design
was used to determine the incidence of speech, language, and swallowing conditions post-
stroke and association with outcomes from admission to discharge. Results: Co-occurring
speech, language, and swallowing conditions frequently occurred post-stroke (88%).
Participants who were referred to SLT greater than 24 hours post-admission (52.94%)
stayed in hospital for a median of three days longer than those who were referred within 24
hours (p=.042). Dysphagia was significantly associated with moderate to severe physical
disability. Dysphagia with aspiration was significantly associated with poor functional level of
oral intake (i.e. altered consistency diets and enteral nutrition), at admission and at
discharge (p<.01). Dysphagia had a higher likelihood of mortality (OR=2.86) (p=.319). At
discharge, aspiration pneumonia was significantly associated with severe physical disability
(p<.01, r=0.70). Risk factors; poor oral hygiene (p=1.00), low level of consciousness
(p=1.00), dependent for oral intake (p=.040), and enteral nutrition (p=.257); were not
associated with aspiration pneumonia. Conclusion: In South Africa’s private sector, co-
occurring speech, language, and swallowing conditions commonly occurred post-stroke, and
dysphagia was strongly associated with physical disability and poor functional level of oral
intake. Length of hospital stay was increased by delayed SLT referrals.
Keywords: stroke, acute care, prospective cohort, South Africa, private sector, speech

therapy, dysphagia, outcomes.
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Glossary

Acute care — A level of healthcare where individuals are treated for various medical
conditions (e.g. emergency care, severe illnesses, surgical procedures, specialised care) for
a short-term period (Hirshon et al., 2013).

Aphasia — An acquired language disorder as a result of a brain lesion, presented
receptively or expressively, in one or more modalities (i.e., verbal, written and gestural), across
all language domains (i.e., semantics, morphology, syntax) (Sinanovic, Mrkonjic’, Zukic,
Vidovic' & Imamovic’, 2011).

Apraxia of speech — A motor speech disorder that is caused by a disruption in translation
of linguistic-phonemic representations into motor plans that guide speech articulators how to
move, coordinate and integrate action. It is clinically presented by an impairment in articulation
and prosody (Haley, Cunningham, Eaton & Jacks, 2018).

Aspiration — Food, liquid, oral or gastric secretions that enter the airway below the level of
the true vocal folds, as a result of dysphagia, or ineffective cough (Cohen et al., 2016).

Aspiration pneumonia — An infection caused by a large volume of oropharyngeal or
gastric bacteria within the lungs as a result of aspiration (Mandell & Niederman, 2019).

Silent aspiration — Aspiration that is not clinically presented by outward signs of difficulty
swallowing, and is often related to sensory loss or desensitization (Cohen et al., 2016).

Bolus — A small mass of food or liquid that is chewed or manipulated in the oral cavity,
lubricated with saliva, and formed into a soft cohesive mass for the process of swallowing and
digestion (Omari, Dejaeger, Tack, Van Beckevoort, & Rommel, 2013).

Central Nervous System (CNS) — A neurological system comprised of the brain and spinal
cord, that controls and coordinates functioning and activity of the body (Ransohoff &
Engelhardt, 2012).

Coronavirus Disease (COVID-19) — An infectious disease caused by a newly discovered

coronavirus which results in mild to severe respiratory illness (WHO, 2020).
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Dysarthria — A motor speech disorder that is characterised by slow, weak, imprecise and
uncoordinated movements of speech musculature, resulting in impairment of respiration,
phonation, articulation, resonance and prosody (Park, Theodoros, Finch & Cardell, 2016).

Dysphagia — Difficulty with eating and swallowing food and liquids, including behavioural,
sensory and preliminary motor acts in preparation for the swallow (Smithard, 2016).

Endovascular thrombectomy — A surgical procedure that is performed to remove clots or
blockage from arteries or veins, which restores blood flow (Campbell, Donnan, Mitchell &
Davis, 2016).

Enteral nutrition — Feeding tubes which are inserted into the stomach or jejunum for short-
term or long-term nutrition and hydration (Baiu & Spain, 2019).

Fibreoptic Endoscopic Evaluation of Swallowing (FEES) — A procedure that involves
insertion of a thin flexible tube through the nose into the pharyngeal cavity to assess the safety
of swallow, particularly the pharyngeal phase of swallowing (Nacci, Ursino, LaVela, Matteucci,
Mallardi & Futtori, 2008).

Frazier Free Water Protocol (FFWP) — Individuals with dysphagia who are aspirating on
thin liquids are allowed to swallow small volumes of water orally in between mealtimes, and
after oral care (Gillman, Winkler & Taylor, 2017).

Intravenous thrombolysis — A medication used for restoration of an occluded artery,
which if received early (within 0-6 hours post-stroke symptoms), can renew blood supply and
reduce the amount of neurological damage post-stroke (Barreto, 2011).

Oral care - Maintaining oral hygiene by means of brushing and rinsing teeth, tongue,
palate, gums and dentures (Murray & Scholten, 2018).

Nasogastric Tube (NGT) — A feeding tube that is inserted through the nose to the
oropharynx, oesophagus, and stomach (Joundi et al., 2018).

Nil Per Os (NPO) — An individual does not receive any food or liquid orally (Dudaryk,
Epstein, & Varon, 2018).

Non-Communicable disease — A medical condition or disease that is not transmissible or

infectious amongst people (Kim & Oh, 2013).
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Percutaneous Endoscopic Gastrostomy (PEG) — A feeding tube that is directly inserted
into the stomach (Farrag, Shastri, Beilenhoff, Aksan, & Stein, 2019).

Postures - Head and neck movements to assist with dysphagia symptoms (e.qg., chin tuck,
head rotation, head tilt) (Johnson, Herring & Daniels 2014).

Puree diet — Food consistency that is smooth or blended with no lumps or solid pieces of
food (IDDSI, 2019).

Regular diet — Any consistency of food or liquid with no texture modifications (IDDSI,
2019).

Sensory stimulation - Sensory stimuli which are used to improve oral sensory awareness
(e.g., cold bolus, VitalStim) (Johnson et al., 2014).

Soft diet — Food that is softly cooked and easily mashed with the back of fork (IDDSI,
2019).

Stroke — A neurological incident that occurs as a result of acute focal injury of the CNS due
to vascular etiology (e.g. cerebral infarction, intracerebral haemorrhage) (Barachinni et al.,
2020).

Videofluroscopy — An x-ray examination where oropharyngeal swallowing anatomy and
physiology are observed and evaluated as the individual eats or drinks a radiopaque
substance such as barium sulphate mixed with food or liquid (RCSLT, 2013).

VitalStim — A type of Neuromuscular Electrical Stimulation (NMES) that comprises of
electrical stimulation to head and neck muscles in combination with swallow exercises (Li et

al., 2018).
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Chapter 1: Introduction

Stroke is a prevalent non-communicable disease worldwide, and a leading cause of
morbidity and mortality (Global Burden of Disease [GBD], 2019; Kaftan & Luft, 2018; Lindsay
et al., 2019). In Low- and Middle-Income Countries (LMIC), such as South Africa, stroke
morbidity and mortality rates has increased (Institute for Health Metrics and Evaluation
[IHME], 2017; Mayosi et al., 2009; Qian & Chopp, 2020). A high prevalence of stroke
incidence within South Africa places demand on the healthcare system (Maphumulo &
Bhengu, 2019), especially acute care hospitals (Herpich & Rincon, 2020). In South Africa,
stroke is managed medically in public and private healthcare (Maphumulo & Bhengu, 2019).
These two healthcare systems differ in accessibility, resources, service delivery, and
outcomes (De Villiers, 2021; Young, 2016).

Stroke can cause disability, including physical impairment and speech, language, and
swallowing difficulties (Flowers et al., 2017; Langhorne, Bernhardt & Kwakkel, 2011; Perin et
al., 2020), which should be managed immediately post-admission by a multi-disciplinary
rehabilitation team (e.g. Speech-Language Therapist [SLT] and Physiotherapist), within the
acute setting (Pierpoint & Pillay, 2020; Viljoen, Dalmeyer & De Villiers, 2014; Xirasagar et
al., 2019).

Speech, language and swallowing conditions (i.e. dysarthria, apraxia of speech, aphasia,
dysphagia) commonly occur post-stroke (De Cock et al., 2020; Flowers et al., 2017); and are
associated with consequences such as decreased physical independence, poor functional
level of oral intake, dehydration, weight loss, mortality, and aspiration pneumonia (Balie et
al., 2019; Crary et al., 2013; Feng et al., 2019; McCurtin, Healy, Kelly, Murphy, Ryan, &
Walsh, 2018; Schwarz, Coccetti, Murdoch & Cardell; Souza et al., 2020).

Dysphagia with aspiration is necessary but not sufficient to result in aspiration pneumonia
(Martino et al. 2005). Aspiration pneumonia post-stroke is more likely to occur if certain risk
factors are present (i.e. poor oral hygiene, low level of consciousness (LOC), dependent for

oral intake, enteral nutrition) (Aoki et al., 2016; Kenzaka et al., 2017; Lyons et al., 2018;
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Langmore et al., 1998; Mandell & Niederman, 2019; Martino et al., 2005; Schwarz, Coccetti,
Murdoch & Cardell, 2018).

The timeliness of SLT services in acute care can impact length of hospital stay (LOS)
(Viljoen et al., 2014). Delayed SLT referrals (i.e. >24 hours) and speech, language, and
swallow screening post-stroke are associated with delayed SLT intervention (Balie et al.,
2019; Viljoen et al., 2014), and consequences (i.e. aspiration pneumonia) (Bray et al., 2017;
Han et al., 2018); which is associated with an increased LOS (Bernhardt, Godecke, Johnson
& Langhorne, 2017; Viljoen et al., 2014).

Early SLT assessment and intervention can assist with management of speech, language
and swallowing conditions and prevention of adverse outcomes (e.g., aspiration pneumonia)
(Bernhardt et al., 2017). A high frequency of communication and swallowing intervention
over short-term periods in acute care can assist with quicker recovery of speech, language,
and swallowing functioning (Bryer et al., 2011; Harvey, Carragher, Dickey, Pierce & Rose,
2021; Martino, Martin & Black, 2012). Additionally, the nature of intervention used to treat
dysphagia, aphasia, apraxia of speech, and dysarthria can improve neuroplasticity for
speech, language, and swallowing functioning, which is associated with favourable
outcomes, such as reduced risk of aspiration pneumonia, (Bath, Lee & Everton, 2019; Hilari,
Efstratiadou, Holland & Papathanisiou, 2016).

Research on speech, language, and swallowing conditions post-stroke in the acute
setting is largely based on international research, and South Africa’s public sector (Balie et
al., 2019; Bryer et al., 2011; Cawood & Visagie, 2016; De Villiers et al., 2011; Seedat &
Penn, 2016; Viljoen et al., 2014). There is limited information and a lack of prospective
cohort studies on speech, language, and swallowing conditions post-stroke in South Africa’s
private sector, which makes it difficult to make comparisons on stroke outcomes between the
two sectors. There is a need to conduct research in the private sector to understand the
guality of SLT services provided to manage speech, language, and swallowing conditions,

and association with risk factors and outcomes post-stroke.
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The present prospective cohort study will contribute to South African data on stroke in the
private sector. Research can determine whether SLT stroke services in private healthcare
need to be improved such as by developing efficient referral and screening protocols in the
acute setting, which can increase favourable stroke outcomes (Chimatiro & Rhoda, 2019;
Mashaphu & Chiliza, 2016; Pierpoint & Pillay, 2020).

The research questions of this prospective cohort study are: Which speech, language,
and swallowing conditions (i.e. dysarthria, apraxia of speech, aphasia, dysphagia) are
associated with outcomes (i.e. increased LOS, degree of disability according to the Modified
Rankin Scale (mRS), functional level of oral intake according to the Functional Oral Intake
Scale (FOIS)], dehydration, weight loss, mortality) in the private sector? And which risk
factors (i.e., poor oral hygiene, dependent for oral intake, low LOC and enteral nutrition) are
associated with aspiration pneumonia post-stroke?

In Chapter 1, the context of the study has been introduced and the research questions
have been identified. In Chapter 2, the literature on speech, language, and swallowing
conditions post-stroke and association with consequences, risk factors, nature of SLT
services, and outcomes will be reviewed. In Chapter 3, the aims and objectives and
methodology will be presented. In Chapter 4, the results of the study will be described. In

Chapter 5, the implications of the study’s results will be discussed.
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Chapter 2: Literature Review

Stroke

Stroke is a prevalent non-communicable disease worldwide, and a significant cause of
morbidity and mortality (GBD, 2019; Katan & Luft, 2018; Lindsay et al., 2019). In South
Africa, stroke was the third leading cause of death (5.71% of total deaths) in 2019 (IHME,
2019). Stroke burden in terms of Disability Adjusted Life Years (DALYS) are reportedly
increasing world-wide (Roth et al., 2020). In High-Income Countries (HIC), there has been a
substantial decrease in stroke burden over the past 30 years due to improvements in
prevention, acute management, and neurorehabilitation (Feigin et al., 2017; Katan & Luft,
2018). In comparison, stroke burden has increased in LMIC, such as South Africa, due to
association with ageing and increased prevalence of treatable stroke risk factors (Feigin et
al., 2017; Johnson, Onuma, Owolabi & Sachdev, 2016; Kaftan & Luft, 2018; Qian & Chopp,
2020). In 2019, stroke was the third leading cause of death in South Africa (IHME, 2019).
The quadruple burden of disease in South Africa has increased stroke incidence, morbidity,
and mortality rates. Untreated diseases such as the Human Immunodeficiency Virus (HIV),
which has a high prevalence in South Africa, can cause strokes through opportunistic
infections that can exacerbate the risk of disability and death (Bryer et al., 2011; IHME,
2019; Kaftan & Luft, 2018; Mayosi et al., 2009). Stroke is a prevalent non-communicable
disease world-wide and a leading cause of morbidity and mortality in South Africa.
Stroke Management in South Africa

In South Africa, stroke is managed medically in public and private healthcare (Maphumulo
& Bhengu, 2019). Individuals who have had a stroke can access healthcare at primary,
secondary or tertiary level hospitals, where acute care is provided by a rehabilitation team,
including Speech-Language Therapists (SLTs) (Boulanger et al., 2018; Herpich & Rincon,
2020; Mandizvidza, London, Bryer, 2021; Pierpoint & Pillay, 2020). South Africa’s healthcare
system has been compromised by colonialism, apartheid, corruption, and racial and
socioeconomic disparities; which has led to differences in funding, expenditure, resources,

and service delivery between public and private sectors (De Villiers, 2021; Young, 2016).
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Public healthcare is provided by the Department of Health, using national healthcare
protocols; whereas the private sector is provided by means of “for profit” hospital
corporations and self-employed healthcare practitioners (Maseko & Harris, 2018; Young,
2016). Public hospitals serve the majority (84%) of South Africa’s population (Department of
Health, 2011; Maseko & Harris, 2018); whereas private hospitals serve the minority (16%) of
the population who can afford medical aid insurance, which is expensive (Erasmus & Kean,
2018; Pillay, Tiwari, Kathard & Chikte, 2020; Young, 2016).

In the public sector, individuals who have had a stroke may experience challenges in
accessing healthcare such as long waiting times due to a high patient demand, which has an
impact on pre-admission stroke management (e.g. Intravenous Thrombolysis [IVT] or
Endovascular Thrombectomy) (Barreto, 2011; Campbell et al., 2016; Department of Health,
2011; Manyisa & Van Aswegen, 2017). There is a shortage of human resources in public
healthcare (Maphumlo & Bhengu, 2019). In January 2018, there were 10.6% of SLTs who
practiced in the Western Cape public sector compared to the majority of SLTs (89.4%) who
practiced in the private sector; which may have been due to a lack of SLT posts in public
healthcare (Pierpoint & Pillay, 2020). Less SLTs in the public sector servicing a large
population may suggest challenges with timeliness and frequency of speech therapy
services. Due to lack of funding, secondary and tertiary public hospitals can experience a
lack of resources and inadequate technology services (e.g. Videoflouroscopy [VFSS];
Fibreoptic Endoscopic Evaluation of Swallowing [FEES]) (Owolabi et al., 2018). Delays in
accessing stroke services and resources can lead to unfavourable outcomes in the public
sector, such as preventable complications (e.g. aspiration pneumonia), high risk for
mortality, and increased LOS (Balie, Botha, Hendricks, Kirstein & Malathela, 2019; De
Villiers, Badri, Ferreira & Bryer, 2011; Ranchod et al., 2017; Taylor & Ntusi, 2019).

South African private healthcare is considered high-quality, as it was ranked 6™ overall in
developed and developing nations, which is on par with developed countries such as
Switzerland and Sweden (Burger & Christian, 2020). In the private sector, the patient

demand is lower, and there is a large availability of well-functioning technology and human
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resources (Young, 2016; Ruiters & Van Niekerk, 2014; Pierpoint & Pillay, 2020). A high
availability of resources and speech therapy services in the Western Cape Private sector
may suggest efficient service delivery, high-quality care, and favourable stroke outcomes
(Pierpoint & Pillay, 2020). The high standard of South African private healthcare suggests
that SLT stroke services would also be ranked higher than in the public sector, but there is
limited published information based on the following combination of search terms: “South
Africa”, “speech therapy services”, “stroke”, “private healthcare”, “quality of care”, using
databases; Cochrane library (0), Primo (1), Pubmed (0), Google Scholar (1). The lack of
research on SLT services in private healthcare makes it difficult to make comparisons and
conclusions on stroke outcomes between the two sectors.
South Africa’s Healthcare System and the National Health Insurance Scheme

It is necessary to research and understand the quality of SLT stroke services (i.e. referral,
screening, intervention) and associated outcomes in South Africa’s private healthcare sector
in comparison to the public sector, in order to implement the National Health Insurance (NHI)
proposal scheme (De Villiers, 2021, Dye et al., 2013). The NHI is an attempt to manage
health inequity and achieve universal quality health coverage for all South Africa citizens by
transforming the relationship between public and private healthcare sectors (Matthew &
Mash, 2019; NHI, 2019; Van Niekerk et al., 2020; Passchier, 2017; Pillay, Tiwani, Kathard &
Chikte, 2020). Bridging the two healthcare sectors entails research, developing guidelines
for best South African SLT practice, and implementing standardised assessment and
intervention protocols, which will facilitate equitable and quality SLT services for individuals
with stroke (Burger & Christian, 2020).
Stroke Research in South Africa’s Private Healthcare Sector

The majority of research on speech, language and swallowing conditions post-stroke are
based on international research and South Africa’s public sector (Balie et al., 2019; Bryer et
al., 2011; Cawood & Visagie, 2016; De Villiers, Badri, Ferreira, & Bryer, 2011; Seedat &
Penn, 2016; Viljoen, Dalmeyer & De Villiers, 2014). Limited research has been conducted in

the private sector due to: Time constraints, lack of affiliation to an academic institution where
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research is often conducted, and limited access to supervision and mentoring from senior
healthcare workers involved in academia (Mashaphu & Chiliza, 2016). Despite a small
patient population in South African private hospitals, there is an increasing need for
clinicians to participate in research particularly in prospective cohort studies, to develop
efficient protocols, strengthen clinical practice, improve quality of care, and provide a
comprehensive understanding of the health sector (Chimatiro & Rhoda, 2019; Mashaphu &
Chiliza, 2016). There is limited prospective cohort studies on speech, language and
swallowing conditions post-stroke in South Africa’s private sector, based on the following

{11 ”

combination of search terms: “prospective study”, “speech”, “language”, “swallowing”,
“deglutition”, “stroke”, “South Africa”, “private health care”, using databases: Cochrane library
(0), Primo (0), Pubmed (0), and Google Scholar (2). South African acute care private
hospitals have been working toward developing and improving existing stroke units, using
multi-disciplinary teams and implementing evidence-based research (Chimatiro & Rhoda,
2019). Managing stroke disability and subsequent consequences effectively at South African
private hospitals is dependent on new, valid, and reliable stroke data and research, which
can be achieved through a prospective cohort study (De Rango, 2016; Sedgwick, 2013a).
The availability of human and material resources in the private sector can facilitate early
implementation of evidence-based research into stroke units and protocols (Bryer et al.,
2011; Mashaphu & Chiliza, 2016; Pillay, Tiwari, Kathard & Chikte, 2020). Researching and
understanding the associations between speech, language and swallowing conditions post-
stroke, consequences, risk factors, nature of services, and outcomes in the private sector is
necessary to facilitate improved stroke management at acute care hospitals.
Stroke Disability

Stroke can result in long-term disability (i.e. impairment, activity limitations and
participation restrictions), which can negatively impact an individual’s life and increase the
risk of dependency (Perin et al., 2020; WHO, 2001). The type of stroke (e.g. ischaemic,
haemorrhagic, transient ischaemic attack [TIA], classification [as per the Oxfordshire

Community Stroke Project (OCSP)], site of lesions [e.g. right or left hemisphere, middle
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cerebral artery, basal ganglia, brainstem], and severity of stroke according to the National
Institute of Health Stroke Scale [NIHSS]) are associated with different types of impairments
(i.e. physical, cognitive, speech, language, and swallowing difficulties) (Flowers et al., 2017,
Irvine et al., 2016; Perin et al., 2020; Navorro-Orozco & Sanchez-Manso, 2020; Yang et al.,
2016). Stroke impairment can have a long-term negative impact on function, activity, and
participation; which can lead to depression, difficulty re-integrating back into social life, and
reduce one’s quality and enjoyment of life (Blomgren et al., 2019; McHutchison et al., 2019).
Incidence of Speech, Language, and Swallowing Conditions Post-Stroke

Speech, language, and swallowing conditions (i.e. dysarthria, apraxia of speech, aphasia,
dysphagia) commonly occurs post-stroke (Balie et al., 2019; De Cock et al., 2020; Flowers et
al., 2017; Stipancic, Borders, Brates & Thibeault, 2019). A South African retrospective study
in the public sector found individuals post-stroke, who were referred to an SLT, and who
presented with speech, language, and swallowing conditions had an incidence of 395.7 (per
1000) (Balie et al., 2019). In isolation, dysarthria had the highest incidence post-stroke
(91.4), followed by dysphagia (25.5), aphasia (23.4), and apraxia of speech (10.6) (Balie et
al., 2019). In comparison, an international prospective study (Stipancic, Borders, Brates &
Thibeault, 2019), and a retrospective study (Flowers, Silver, Fang, Rochon & Martino, 2013)
found dysphagia had the highest incidence post-stroke respectively (23.41; 38.51), followed
by dysarthria (17.35; 35.48) and aphasia (9.23; 25.37).

Co-occurring speech, language, and swallowing conditions frequently occur post-stroke
and is associated with adverse outcomes, such as an increased LOS (Balie et al., 2019;
Flowers et al., 2013; Stipancic et al., 2019). Balie et al. (2019) found co-occurring speech
and swallowing conditions (i.e. dysphagia and dysarthria) had the highest incidence (91.5
per 1000) post-stroke. Similarly, co-occurring dysphagia and dysarthria had the highest
incidence in a retrospective (23.34) (Flowers et al. 2013) and prospective study (11.27)
(Stipancic et al. 2019). There is a lack of data from recent prospective cohort studies on the
incidence of speech, language, and swallowing conditions post-stroke (De Cock et al.,

2020), especially in South Africa’s private sector. The incidence of speech, language, and
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swallowing conditions post-stroke in different populations (e.g. public versus private sectors)
are important to determine in order to understand how frequently each condition occurs,
associated predictor factors (e.g. stroke severity), and associations with consequences post-
stroke (Flowers et al., 2017; Thrift et al., 2017).
Consequences associated with Speech, Language, and Swallowing Conditions post-
Stroke

Speech, language, and swallowing conditions are associated with different consequences
post-stroke in the acute setting (Arnold et al., 2016; Balie et al., 2019; Cohen et al., 2016;
Crary et al., 2013; Feng et al., 2019; Schwarz, Coccetti, Murdoch & Cardell, 2018; Viljoen et
al., 2014). Stroke can result in poor physical and functional ability, which has an impact on
activity and participation in daily events, such as eating independently, and can increase the
risk of further complications such as dehydration (Aoki, Iguchi, & Watabe, 2020; Waza et al.,
2019). In South Africa’s public sector, the majority of individuals with stroke who presented
with speech, language and swallowing difficulties had moderate, moderately severe or
severe physical disability at discharge (61%), according to the Modified Rankin Scale (mMRS)
(Balie et al., 2019). An association between aphasia and moderate physical disability was
reported in previous studies (Ali, Lyden & Brady, 2013; Kim, Min, Lee & Kang, 2016; Wang
et al., 2018). Two international prospective studies found an association between individuals
with post-stroke dysphagia who received enteral nutrition (Functional Oral Intake Scale
[FOIS] 1-3), and moderate to severe physical disability (mMRS>3-6) (Al-Khaled et al., 2016;
Souza et al., 2020). Additional prospective studies have found an association between
moderate to severe physical disability and aspiration pneumonia post-stroke (Brueining & Al-
Khaled, 2015; Schwarz et al., 2018). The association between degree of disability and
speech, language, and swallowing conditions post-stroke is important to understand to guide
SLT management and reduce complications, such as nursing training on how to feed
individuals to reduce aspiration and dehydration risk (Brueining & Al-Khaled, 2015), and

facilitating suitable communication methods (e.g. Augmentative and Alternative
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Communication [AAC]), for individuals who have limited speech and physical abilities
(Ameer & Ali, 2017).

Dysphagia post-stroke is associated with poor functional level of oral intake, dehydration,
malnutrition, and weight loss (Arnold et al., 2016; Crary et al., 2013; Jeong, Leem, Moon &
Kim, 2018; Schwarz et al., 2018; Wu, Miles & Braakhuis, 2021). Individuals who have
dysphagia post-stroke can have oral phase difficulties such as difficulty with chewing
(Schimmel, Ono, Lam & Miller, 2017), reduced buccal and labial tone (Umay et al., 2019),
bolus propulsion (Vilardell et al., 2017); and pharyngeal phase difficulties such as premature
spillage and oral residue (Hagglund, Hagg, Levring Jaghagen, Larsson & Wester, 2020),
which can lead to aspiration (Smithard, 2016). Oral and pharyngeal phase difficulties post-
stroke influence a patient’s functional level of oral intake (i.e oral versus non-oral) as per
FOIS (Crary, Mann & Groher, 2005), and are associated with altered food and liquid
consistencies as per the International Dysphagia Diet Standardisation Initiative (IDDSI)
(O’Keefe, 2018; IDDSI, 2019; Sungsinchai, Niamnuy, Wattanapan, Charoenchaitrakool, &
Devahastin, 2019). Altering the consistency of food and liquids facilitates safe swallowing,
but can increase the risk of reduced palatability and non-compliance, which is associated
with dehydration, malnutrition, and weight loss (Baijens et al., 2017; Crary et al., 2013; Feng
et al., 2019; McCurtin et al., 2018). Thickened liquids are an example of an altered
consistency, and is recommended for individuals who are aspirating on thin liquids; however,
there is significant patient dissatisfaction, and the risk of developing aspiration pneumonia is
higher compared to aspiration of thin liquids (McCurtin et al., 2018; Steele, Ennis & Dabler,
2021). Further research on associations between dysphagia post-stroke and functional level
of oral intake, dehydration, malnutrition, and weight loss are necessary to understand how to
manage dysphagia without impacting an individual’s nutritional intake and quality of life
(Crary et al., 2013; Jeong et al., 2018).

Dysphagia-related complications such as malnutrition, weight loss (Gomes, Emery, &
Weekes, 2016), dehydration (Bahouth, Gottesman, & Szanton, 2018), and aspiration

pneumonia (Schwarz et al., 2018) post-stroke have been associated with an increased risk
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for mortality (Arnold et al., 2016; De Villiers et al., 2011; Feng et al., 2019), for up to one-
year post-stroke (Teh et al., 2018). Aphasia post-stroke has also been associated with
increased risk for mortality (Lazar & Boheme, 2017; Lima et al., 2020). A retrospective study
found individuals with aphasia post-stroke had higher mortality rates than those without
aphasia (24.1% versus 10.7%, p=.004), which was associated with severe stroke severity
(Lima et al., 2020). It is necessary to determine which speech, language and swallowing
condition or combination of conditions post-stroke are associated with a higher risk for
mortality, and how to manage these conditions efficiently in the acute setting, to reduce the
risk of mortality (Bray et al., 2017; Feng et al., 2019).

Dysphagia post-stroke can lead to aspiration and silent aspiration (Aoki et al., 2016;
Arnold et al., 2016; Cohen et al., 2016; Whitehead & Baalbergen, 2019). In South Africa’s
public sector, the incidence of aspiration in the stroke population (N=470) was 79 per 1000,
and the incidence of aspiration in those with dysphagia (n=92) was 402 per 1000 (Balie et
al., 2019). Aspiration is life-threatening, as any food, liquid, or oral secretions that cannot be
cleared can obstruct the airway (Mandell & Niederman, 2019). Dysphagia with aspiration is a
high-risk factor for aspiration pneumonia (Aoki et al., 2016; Feng et al., 2019; Mandell &
Niederman, 2019); however, not everyone who aspirates develops aspiration pneumonia
(Brogan, Langdon, Brookes, Budgeon & Blacker, 2014; Langmore et al., 1998; Langmore,
Skarupski, Park & Fries, 2002; Mandell & Niederman, 2019; Martino et al., 2005). There are
additional risk factors besides aspiration that influences the development of aspiration
pneumonia (Martino et al., 2005). The incidence of aspiration pneumonia can provide
information on how frequently this complication occurs post-stroke, and can assist in
identifying the associated risk factors (Aoki et al., 2016; Mandell & Niederman, 2019;
Schwarz et al., 2018).

Risk Factors

There are several risk factors for each consequence associated with speech, language,

and swallowing conditions post-stroke. Physical and functional disability are increased by

severe stroke severity (according to the NIHSS >14-42) (De Villiers et al., 2011; Lv, Sun, Li,
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Zhang, He, & Zhou, 2021); older age (>65 years), cognitive impairment, aphasia (Lazar &
Boehme, 2017), depression (Lv et al., 2021), and dehydration (Cortés-Vicente, et al., 2020).
Risk factors for dehydration post-stroke includes older age (>65 years) and females (Cortés-
Vicente, et al., 2020). Malnutrition is increased by poor caregiver or nursing care, diabetes
mellitus, hypertension, low LOC, poor mobility, and poor oral hygiene (Sabbouh & Torbey,
2018). Risk factors for weight loss include older age (>70 years), eating and swallowing
difficulties, low prealbumin value, physical dependence, and haemorrhagic stroke (Jénsson,
Lindgren, Norrving, & Lindgren, 2008). Mortality post-stroke is increased by older age (>65
years), males, increased stroke severity, diabetes mellitus, haemorrhagic stroke (Mogensen,
Olsen, Andersen, & Gerds, 2013), low LOC (Li et al., 2016), and Total Anterior Circulation
Infarct (TACI) classification as per OCSP criteria (Lauretani et al., 2010). Risk factors for
aspiration pneumonia post-stroke include (Table 1): Co-occurring dysphagia, aphasia,
dysarthria (Anderson et al., 2015; Balie et al., 2019; Sellars et al., 2007); poor mobility and
compromised immune system (Teramoto, 2009); increased stroke severity (Aoki et al., 2016;
Finlayson et al., 2011; Hannawi, Hannawi, Rao & Suarez, 2013); severe physical disability
(mRS>4) (Al-Khaled et al., 2016; Dziewas et al., 2004; Hannawi et al., 2013; Hibberd,
Fraser, Chapman, McQueen & Wilson et al., 2013; Langmore et al., 1998; Sellars et al.,
2007); poor oral hygiene (Lyons et al., 2018; Murray & Scholten, 2018); dependent for oral
intake (Huang et al., 2006; Langmore et al., 1998); low LOC (Anderson et al., 2015; Brogan
et al., 2014); and enteral nutrition (Arnold et al., 2016; Brogan et al., 2014; Dziewas et al.,
2004; Langdon, Lee & Birns, 2009; Schwarz et al., 2018).

Table 1: Risk Factors for Aspiration Pneumonia Post-Stroke

Researchers Research Sample Size & Risk factors
& Year Design Participant
Information
Aoki et al., Prospective N=305 Severe 2NIHSS score and
2016 cohort, single-  Acute stroke; acute  lack of multidisciplinary
centre study  care hospital stroke team management

(SLT, Dietician,



Anderson et
al., 2015

Arnold et al.,
2016

Brogan et al.,
2014

Dziewas et
al., 2004

Finlayson et
al., 2011

Feng et al.,
2019

Hannawi et
al., 2013

Huang,
Zhang, Yao,
Xia, & Fan,

2006

Langdon, Lee
and Birns,
2009

Retrospective
medical record
review

Prospective
cohort study

Retrospective
medical record
review

Prospective
cohort study

Multicentre
retrospective
cohort study

Prospective
cohort study

Scoping review

Prospective
cohort study

Prospective
cohort study

N=2020
Acute stroke; acute
community hospital

N=570
Acute stroke; tertiary
stroke centre

N=536

Acute stroke; six
acute care tertiary
hospitals

N=100
Acute stroke; stroke
unit

N=8251 participants
with ischaemic
stroke; regional
stroke centres

N=1220
Acute stroke; acute
care

N=54 papers.
Intensive care units

N=96 Participants
with post-stroke
dysphagia; tertiary
hospital

N=330 ischaemic
stroke; three large
tertiary hospitals

Physiotherapist,
Occupational Therapist)

Severe neurological
communication and
cognitive fallout, age >65
years, low LOC, aphasia,
apraxia of speech,
dysarthria

Enteral nutrition

Ischaemic stroke, low
Glasgow Coma Scale
score, nil per
mouth/Nasogastric Tube
(NGT) feeding, poor
mobility

Low LOC, NGT feeding,
poor functional outcome
as described by mRS>4,
facial palsy

Stroke severity, non-
lacunar ischaemic stroke,
older age, males, Chronic
Obstructive Pulmonary
Disease (COPD), coronary
artery disease,
preadmission dependency

Cerebral haemorrhagic
stroke

Stroke severity, left
anterior cerebral artery
stroke, brainstem
infarction, poor physical
ability (mRS>4), co-
occurring infections

Dependent for oral intake

Enteral nutrition

25
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Lyons et al., Narrative Acute stroke; acute  Poor oral hygiene
2018 review care hospitals,
rehabilitation, and
nursing home
settings
Murray & Prospective N=100; inpatient Poor oral hygiene
Scholten, cohort study rehabilitation
2018 facilities

Schwarz etal. Retrospective  N=110; ischaemic NGT feeding
2018 cohort study  stroke; secondary
hospital
Sellars et al., Prospective N=412 Cognitive impairment, age
2007 cohort study  Acute stroke; acute  >65 years, severe physical

care tertiary hospital

disability (mMRS>4),
dysarthria, aphasia,
abnormal water swallow
test

Note. aNIHSS: National Institutes of Health Stroke scale

The most pertinent risk factors for aspiration pneumonia post-stroke that will be

investigated in the present study are: Poor oral hygiene, dependent for oral intake, low LOC,
and enteral nutrition.
Poor Oral Hygiene

Poor oral hygiene is associated with an increased risk for aspiration pneumonia post-
stroke (Mandell & Niederman, 2019; Lyons et al., 2018; Murray & Scholten, 2018; Seedat &
Penn, 2016). Stroke can result in changes and complications within the oral cavity such as
oral discomfort, pain, and oral infections (Schimmel, Ono, Lam & Miller, 2017), dehydration
and xerostomia due to: Daily oxygen therapy, mouth-breathing, medication side-effects, and
reduced food and liquid intake caused by dysphagia which promotes oral bacteria (Bahouth,
Hills & Gottesman, 2015). Individuals post-stroke may experience physical and cognitive
impairment, which can lead to being dependent on nursing staff for functional activities such
as oral care, and can increase the risk of inefficient or neglected oral hygiene (Kwok,

Mclintyre, Janzen, Mays & Teasell, 2015; Murray & Scholten, 2018). Individuals who have
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post-stroke dysphagia who receive enteral nutrition are also at risk of poor oral hygiene due
to bacterial colonisation from feeding tubes and infrequent oral care, which promotes plaque
build-up and periodontal diseases (Langdon, Lee & Birns, 2009; Langmore et al., 2002). In
South Africa’s public sector, Balie et al., (2019) did not find an association between poor oral
hygiene and aspiration pneumonia post-stroke, which may have been due to a small number
of participants (n=3; 37.5%). Both Seedat and Penn (2016) and Murray and Scholten (2018)
found an oral care protocol comprised of 3 x daily regular oral care (i.e. brushing teeth or
dentures) and Frazier Free Water Protocol (FFWP) resulted in absence of aspiration
pneumonia. Individuals who received inconsistent oral care developed aspiration pneumonia
(Seedat & Penn, 2016). More evidence-based research is required on whether improving
oral hygiene reduces aspiration pneumonia post-stroke (Lyons et al., 2018).
Dependent for Oral Intake

Stroke impairs physical functioning leading to hemiplegia which restricts movement of the
body and limbs (Li, Francisco & Zhou, 2018; WHO, 2001), and has an impact on the ability
to self-feed (Kwok et al., 2015; Pedra, Pontes, Mouréo, Braga, & Vicente, 2020). Being
dependent for oral feeding has been associated with a high risk for aspiration pneumonia
generally (Langmore et al., 2002; Manabe et al., 2015; Mandell & Niederman, 2019; Rhyou
& Yang, 2018), and in stroke populations (Huang, Zhang, Yaom Xia & Fan, 2006; Langmore
et al., 1998). Factors contributing to the risk of aspiration include untrained caregivers and
rushed feeding pace (Huang et al., 2006; Langmore et al., 1998; Langmore et al., 2002;
Wright et al., 2008). Huang et al. (2006) investigated the effect of nursing training on feeding
individuals with post-stroke dysphagia. Results showed that the incidence of aspiration
pneumonia was higher (33.3%) in the group who were fed orally by a family member with
limited feeding guidance, compared to a low incidence (6.3%) for the group who were fed by
nurses who were trained to use swallowing strategies. Implementing safe feeding strategies
(e.g., slow feeding rate, bolus volume modifications, chin tuck, repeat swallows) for
individuals with post-stroke dysphagia who are dependent for oral intake can reduce the risk

of aspiration and aspiration pneumonia, and improve nutritional intake (Huang et al., 2006;
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Pitthayapong, Thiangtam, Powwattana, Leelacharas, & Waters, 2017; Schindler et al., 2008;
Wright et al., 2008). There is a lack of recent South African studies on the association
between being dependent for oral intake and aspiration pneumonia in the stroke population,
indicating the need for further research.
Low Level of Consciousness

Low level of consciousnhess (LOC) may occur post-stroke due to association with
advanced age, pre-existing comorbidities (e.g. atrial fibrillation), increased stroke severity,
and massive cerebral infarct (Li et al., 2016). A prospective cohort study found most
individuals with stroke had a low LOC (53%) at admission according to the Glasgow Coma
Scale (GCS) (Li et al., 2016). Low LOC is a risk factor for aspiration pneumonia post-stroke
(Anderson et al., 2015; Brogan et al., 2014; Dziewas et al., 2004; Eltringham et al., 2019;
Kenzaka et al., 2017). A multi-centre study found low LOC was one of three indicators to
discontinue oral intake for those who have swallowing difficulty due to poor coughing reflex
and difficulty coordinating breathing and swallowing, which increases the risk for aspiration
and aspiration pneumonia (Kenzaka et al., 2017; Mandell & Niederman, 2019). A
prospective study found 44 (79%) individuals’ post-stroke who received Nasogastric Tube
(NGT) feeding developed aspiration pneumonia, of whom 19 (43%) had a low LOC (Dziewas
et al., 2004). Results from these studies indicated that low LOC may increase the risk for
aspiration pneumonia for individuals with stroke who are fed via oral and non-oral methods.
Information on the association between low LOC and aspiration pneumonia post-stroke is
necessary to guide dysphagia management and reduce the risk of aspiration pneumonia
(Mandell & Niederman, 2019).
Enteral Nutrition

Enteral nutrition (e.g. NGTs, Percutaneous Endoscopic Gastroscopy [PEG]) is
recommended for individuals with severe dysphagia who have a high risk of aspiration, low
LOC, malnutrition, or unable to meet their nutritional requirements on an oral diet (Langmore
et al., 1998; Viljoen et al., 2014). Studies have found an association between enteral

nutrition and aspiration pneumonia post-stroke (Aoyagi et al., 2021; Balie et al., 2019;
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Brogan et al., 2014; Dziewas et al., 2004; Langdon, Lee & Birns, 2009; Schwarz et al.,
2018). Factors such as incorrect positioning when receiving enteral nutrition (i.e. supine or
low fowlers position) and limited mobilisation can contribute to Gastro-Oesophageal Reflux
(GOR), which increases the risk of aspiration pneumonia (Langdon, Lee & Birns, 2009;
Mandell & Niederman, 2019). A retrospective and prospective study reported that the risk of
aspiration pneumonia is greater for individuals who are fed via NGTs and who have severe
physical disability or poor functional outcomes (mRS>4) post-stroke (Dziewas et al., 2004;
Schwarz et al., 2018). Although enteral nutrition has an important role in maintaining nutrition
and hydration for individuals with compromised swallowing and low LOC, tube-feeding may
not reduce the risk of aspiration and aspiration pneumonia (Langdon et al., 2009; Schwarz et
al., 2018). The relationship between enteral nutrition and aspiration pneumonia post-stroke
is equivocal and requires further investigation (Arnold et al., 2016).

Aspiration pneumonia post-stroke often occurs in the acute setting due to inadequate
dysphagia intervention and poor multi-disciplinary management (Palli et al., 2017). The four
risk factors (i.e. poor oral hygiene, dependent for oral intake, low LOC, enteral nutrition) are
an early warning for development of aspiration pneumonia and can be managed by the
multi-disciplinary team (e.g. Medical Doctors, nurses, Physiotherapists, and SLTS), in the
acute setting (Aoki et al., 2016; Li, Kang, Ren, Lai, & Tai, 2017; Palli et al., 2017; Whitehead
& Baalbergen, 2019). Management of these risk factors include routine oral care,
discontinuation of oral intake due to low LOC, nursing training on feeding guidelines for
those who are dependent for oral feeding, and appropriate positioning when receiving
enteral nutrition (Kenzaka et al., 2017; Mandell & Niederman, 2019; Murray & Scholten,
2018; Schindler, Ginocchio & Ruoppolo 2008; Wright, Cotter & Hickson, 2008). The existing
research on associations between risk factors and aspiration pneumonia post-stroke is
based on international research and South Africa’s public sector. The association between
poor oral hygiene, dependent for oral intake, low LOC, enteral nutrition and development of
aspiration pneumonia were investigated in the present study, as there is limited information

on these associations in South Africa’s private healthcare sector, based on the following
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L2 AT 9K,

combination of search terms: “South Africa”, “private hospitals”, “risk factors”, “aspiration

AT

pneumonia post-stroke”, “poor oral hygiene”, “dependent on being fed orally”, “low level of
consciousness”, “enteral nutrition”, using databases; Cochrane Library (1), Primo (0),
Pubmed (0), Google Scholar (0). Research on these four risk factors and aspiration
pneumonia will provide an understanding of whether these associations occur in the private
sector; how SLTs are currently managing these risk factors; and if there is a need to improve
SLT services and intervention to prevent the risk of aspiration pneumonia post-stroke (Palli
et al., 2017; Pierpoint & Pillay, 2020).
Nature of Speech, Language and Swallowing Services Post-Stroke
Speech, Language, and Swallowing Referrals and Length of Stay

Individuals with stroke who have speech, language, and swallowing difficulties require
early SLT referrals to manage risk factors (e.g., dependent for oral intake) for associated
consequences such as aspiration pneumonia (Bray et al., 2017; Smithard, 2016); and
reduce LOS in the acute setting (Viljoen et al., 2014). In South Africa’s public sector,
individuals who had a stroke were referred within or greater than 72 hours post-admission
(Balie et al., 2019; Seedat & Penn, 2016; Viljoen et al., 2014); and referrals to SLT were
predominantly made by Dietitians, which was assumed to suggest lack of knowledge of SLT
role by other healthcare professionals (e.g. Medical Doctors, nurses) (Seedat & Penn, 2016).
Information on timeliness of SLT referrals post-stroke in South Africa’s private sector is
unknown. Late SLT referrals (i.e. >72 hours) are not within the recommended international
stroke guidelines (i.e. within 24 hours) (World Stroke Organisation, 2021). Delayed SLT
referrals are associated with a delay in speech, language, and swallowing screening and
intervention, which are associated with preventable complications (Balie et al., 2019; Bray et
al., 2017; Han et al., 2018). Development of preventable complications in the acute setting is
associated with poor patient outcomes, including a longer LOS, and increased healthcare
costs (Feng et al., 2019; Schwarz et al., 2018; Viljoen et al., 2014). The association between

delayed SLT referrals and increased LOS needs to be investigated in the private sector to
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determine the timeliness of referrals, and whether there is a need to improve the SLT referral
system post-stroke (Viljoen et al., 2014).
Speech, Language, and Swallowing Screening

Speech, language, and swallowing screening post-stroke are necessary for guiding
assessment and intervention (Fairfield & Smithard, 2020; Mitchell et al., 2021). Dysphagia
screening is often prioritised over aphasia screening, which is likely due to association with
high-risk consequences and outcomes such as aspiration pneumonia, dehydration, and
mortality (Joundi et al., 2017; Palli et al., 2017). Delayed swallowing screening increases the
risk for dysphagia-related consequences, which are associated with feeding individuals
orally without formal evaluation by an SLT (Arnold et al., 2016; Cohen et al., 2016). Early
swallowing screening post-stroke (i.e. within 24 hours) can improve the timeliness of
dysphagia assessment and intervention, reduce the risk of dysphagia-related consequences,
and decrease LOS and subsequent hospital costs (Bernhardt, Godecke, Johnson &
Langhorne, 2017; Bray et al., 2017; Eltringham et al., 2018; Han et al., 2018; Stroke
Foundation, 2019; Viljoen et al., 2014). The timeliness of aphasia, dysarthria, and apraxia of
speech screening post-stroke is equally as important as dysphagia screening. Delayed
communication intervention can affect speech and language recovery rate post-stroke,
which has an impact on social participation, functional outcomes, and quality of life, and is
also associated with an increased LOS (Lazar & Boehme, 2017; Mc Menamin, Tierney &
Macfarlane, 2015; Mitchell et al., 2021). Information on the efficiency and type of SLT
screening measures currently used at South African hospitals can guide development and
improvement of standardised post-stroke screening protocols; which is necessary for early
speech, language, and swallowing intervention (Palli et al., 2017).
Speech, Language, and Swallowing Assessment

Individuals with stroke who have been screened and who have speech, language, and
swallowing difficulties require comprehensive assessment, using valid and reliable
standardised tools (e.g. The Western Aphasia Battery [WAB]) (Stroke Foundation, 2019;

Valilla-Rohter, Kasparian, Kaminski, Schliep & Koyman, 2018). Speech, language, and
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swallowing assessment is necessary to identify and understand specific speech, language,
and swallowing difficulties that individuals are experiencing, which will guide SLT
intervention goals (Fairfield & Smithard, 2020). There is wide variation in the way individuals’
post-stroke are assessed by SLTs. The type of assessment used depends on the patient’s
functional abilities and medical status (Brodsky, Mayfield & Gross, 2019). In South Africa’s
public sector, Clinical Swallow Evaluations (CSE) were commonly used to assess dysphagia
post-stroke compared to objective assessments (i.e. Videofluroscopy [VFSS], Fibreoptic
Endoscopic Evaluation of Swallowing [FEES]) (Balie et al., 2019). Objective measures may
not have been used as frequently as individuals’ degree of disability or unstable medical
status post-stroke can affect transportation and positioning for VFSS (Brodsky et al., 2019).
Clinical Swallow Evaluations (CSE) are often used to evaluate swallowing functioning and
aspiration risk as they are easy and quick to administer (Immovilli et al., 2021); however,
they are not sufficient as VFSS and FEES at accurately identifying swallow function and
impairment contributing to aspiration and silent aspiration (Farneti, Turroni & Genovese,
2018; Fattori et al., 2016; Mancopes et al., 2014; Seo, Ku, & Park, 2021; Virvidaki, Nasios,
Kosmidou, Giannopoulos, & Milionis, 2018; Warnecke, Dziewas & Langmore, 2021). Cough
Reflex Testing (CRT) can also be used to detect silent aspiration (Field, Wenke, Sabet,
Lawrie & Cardell, 2018). Outcome measure scales, such as FOIS are useful for evaluating
clinical change of functional eating abilities post-stroke from admission to discharge, which is
useful for tracking progress (Crary, Mann & Groher, 2005). It is important to know the type of
assessment tools that SLTs are using to evaluate speech, language and swallowing abilities
post-stroke in acute care, in order to review and develop standardised assessment protocols
for best clinical practice (Fairfield & Smithard, 2020; Wang et al., 2019).
Nature of Speech, Language, and Swallowing Intervention

It is necessary to investigate the nature of speech, language, and swallowing intervention
post-stroke, to determine the type and efficacy of therapy, and impact on outcomes (Bath,
Lee & Everton, 2019). Various speech, language, and swallowing intervention techniques

are used to rehabilitate individuals’ post-stroke who have aphasia, apraxia of speech,
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dysarthria, and dysphagia. Aphasia therapy approaches such as Melodic Intonation Therapy
(MIT), Constraint-Induced Therapy (CIT), Action Observation Treatment (AOT), and
Semantic Feature Analysis (SFA) are associated with neuroplasticity recovery following
stroke (Hilari, Efstratiadou, Holland & Papathanisiou, 2016; Watila & Balarabe, 2015).
Apraxia of speech intervention such as the articulatory-kinematic technique and musical
approaches, such as MIT, are associated with improved articulation accuracy and less
phoneme errors (Mauszycki & Wambaugh, 2011; Slavin & Fabus, 2018; Van Sickle, 2016
Wambaugh, 2021). Dysarthria behavioural techniques which have shown improvement in
functional communication include: Rate modification, biofeedback, emphasis on salient
syllables, increasing volume, and consonant exaggeration (Mackenzie, Muir, Allen & Jensen,
2014; Park, Theodoros, Finch & Cardell, 2016; Spencer & Brown, 2018). Inspiratory and
expiratory Respiratory Muscle Strength (RMS) training has shown positive outcomes with
improving respiratory muscle strength post-stroke which is necessary for phonation (Liaw et
al., 2020). Augmentative and Alternative Communication (AAC) has benefits for individuals’
post-stroke who are non-verbal or have limited speech, and can improve their quality of life
(Basilakos, 2018). Speech and language difficulties post-stroke can lead to difficulty
participating in social situations and maintaining relationships; therefore, counselling and
supported communication for the patient and their families are beneficial (Flowers et al.,
2017; Mc Menamin et al., 2015).

Dysphagia intervention, such as compensatory strategies (e.g. positioning, postures) can
compensate for swallowing deficits in the interim by reducing dysphagia symptoms and
managing a safe swallow, and adequate nutrition and hydration intake (ASHA, 2021; Brogan
et al., 2014; Johnson et al., 2014; Solazzo et al., 2012). Swallow manoeuvres, such as
Mendelsohn and Supraglottic Swallow, are exercises that can improve the physiology of
swallowing, which is beneficial for long-term swallowing recovery and functioning (Inamoto et
al., 2018; Smithard, 2016). Previous studies have found that individuals with dysphagia
received behavioural modifications and compensatory strategies more frequently than

swallowing manoeuvres, which was associated with time constraints in the clinical setting
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(Balie et al., 2019; Sura, Madhavan, Carnaby, & Crary, 2012). Bath et al. (2019) systematic
review reported that dysphagia intervention was associated with decreased LOS and
aspiration pneumonia, but did not have an effect on mortality post-stroke. Information on the
nature of speech, language and swallowing intervention in South Africa’s private sector is
unknown. Research can determine which evidence-based speech, language, and
swallowing therapy techniques are being provided by SLTs in the private sector, and how
the type of intervention influences stroke outcomes (e.g. reduced incidence of aspiration
pneumonia).
Number of Speech, Language, and Swallowing Intervention Sessions

The number of speech, language, and swallowing intervention sessions in acute care
settings are dependent on various factors, such as patient’s motivation, medical aid
insurance, and availability of SLTs (Hersh, 2016; Martins et al., 2013). Co-occurring speech,
language, and swallowing conditions can impact the number of intervention sessions, as the
complexity of difficulties require a wider range of intervention and higher number of therapy
sessions (Harvey et al., 2021). In South Africa’s public sector, individuals with stroke
received an average of two speech therapy intervention sessions, which was reportedly due
to prioritisation of medical and nursing care (Balie et al., 2019). Few speech therapy
sessions in the acute setting are not ideal for early speech, language, and swallowing
recovery post-stroke (Bernhard et al., 2017). A longer length of early intervention in acute
care (e.g., 12 sessions averaging 30 minutes each) is beneficial for stroke recovery and
improvement of swallowing ability (Bryer et al., 2011; Martino et al., 2012). A higher
frequency of speech therapy intervention in a short-term period is also associated with
positive stroke outcomes, such as quicker speech and language recovery (Harvey,
Carragher, Dickey, Pierce, & Rose, 2021). A secondary analysis from two randomised
single-blind controlled trials found individuals’ post-stroke speech and language progress
improved by 6.3% for every 10-minute increase in aphasia therapy per day in acute care

settings (Godecke, Rai, Ciccone, Armstrong, Granger, & Hankey, (2013).
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Research has shown that dysphagia intervention is often prioritised over speech and
language intervention, which is due to the high-risk complications associated with dysphagia
in the acute setting (Crary et al., 2013; Feng et al., 2019; Hersh, 2016; Mandell &
Niederman, 2019; Mitchell et al., 2021; Schwarz et al., 2018; Viljoen et al., 2014). In the
public sector, individuals’ post-stroke received significantly more dysphagia intervention
sessions (mean: 3.41), compared to those with aphasia (mean: 1.68), apraxia of speech
(mean: 1.35), and dysarthria (mean: 0.48); despite dysarthria having the highest incidence
post-stroke (Balie et al., 2019). The number of speech therapy intervention sessions post-
stroke is unknown in South Africa’s private healthcare. It is important to determine the
frequency of speech, language, and swallowing intervention that is being provided in the
private sector, and if there are any associations with favourable stroke outcomes, such as
quicker recovery rate and decreased LOS.

Referral for Continued SLT Services as an Outpatient

Individuals who have received speech, language, and swallowing intervention post-stroke
in acute care can be referred for continued SLT outpatient services upon discharge, for
further intervention with the goal of returning to premorbid functioning (Cawood & Visagie,
2016; Janzen et al., 2019; Whitehead & Baalbergen, 2019). In South Africa’s public sector, a
significant percentage of individuals with co-occurring speech, language, and swallowing
conditions (85.7%) were referred for outpatient SLT services. Individuals with dysphagia in
isolation were less often referred (Balie et al., 2019). In addition, the majority of individuals
who were referred for outpatient SLT services had moderate to severe disability (mMRS>3) at
discharge (61%) (Balie et al., 2019). These results indicated that individuals’ post-stroke who
have a high complexity of speech, language, swallowing impairment and physical disability
at discharge may require a long intervention period to improve function, activity and
participation; hence, there is an increased likelihood for outpatient therapy (Thorpe, Garret,
Smith, Reneker & Phillips, 2018; WHO, 2001). Outpatient referrals can indicate which
speech, language and swallowing condition or co-occurring conditions are more likely to

require further intervention post-acute care (Whitehead & Baalbergen, 2019).
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Conclusion

Research on speech, language, and swallowing conditions and association with
outcomes post-stroke in the acute setting is largely based on international research, and
South Africa’s public sector (Balie et al., 2019; Bryer et al., 2011; Cawood & Visagie, 2016;
De Villiers et al., 2011; Seedat & Penn, 2016; Viljoen et al., 2014). A retrospective study on
outcomes associated with speech, language, and swallowing conditions, was conducted in
the public sector (Balie et al., 2019). There is a need to conduct a study of similar nature in a
prospective manner, to determine outcomes post-stroke and how they are actively managed
from admission to discharge. Due to a lack of existing studies, there is also a need to
conduct research in the private sector to understand the quality of SLT services provided to
manage speech, language, and swallowing conditions, and association with risk factors and
outcomes post-stroke. Conducting research in the private sector will assist with making
comparisons on stroke outcomes between the two sectors. The present study thus aims to
conduct a prospective cohort study in South Africa’s private sector, to determine which
speech, language, and swallowing conditions are associated with outcomes post-stroke (i.e.
degree of physical disability, functional level of oral intake, dehydration, weight loss,
aspiration pneumonia, mortality); which risk factors (i.e. poor oral hygiene, dependent for
oral intake, low LOC, enteral nutrition) are associated with aspiration pneumonia; and how
the timelines and nature of SLT services in the private sector influences stroke outcomes
(e.g. LOS). Results from the present study can facilitate development of improved SLT
stroke services (e.g., referral and screening protocols) in the acute setting, which is needed
to achieve universal quality stroke management and increase favourable outcomes

(Chimatiro & Rhoda, 2019; De Villiers, 2021; Palli et al., 2017; Pierpoint & Pillay, 2020).
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Chapter 3: Methodology

Aims and Objectives

Aim 1: To describe speech, language and swallowing conditions post-stroke and their

associations with clinical outcomes.

Objectives:

1. Determine the incidence of dysphagia, dysarthria, aphasia, and apraxia of speech

post-stroke.

Describe the nature of SLT services (i.e. time from admission to SLT referral, number
of intervention sessions, number of outpatient referrals) provided post-stroke.
Determine associations with clinical outcomes (i.e. length of stay [LOS], degree of
physical disability [Modified Rankin Scale (mRS 0-6], functional level of oral intake
[Functional Oral Intake Scale (FOIS 1-7], dehydration, weight loss, and mortality).
Determine the types of speech therapy intervention used to manage these

conditions.

Aim 2: To determine associations between dysphagia, aspiration, aspiration pneumonia

and clinical outcomes.

Objectives:

1. Determine the number of participants with dysphagia who aspirated.

2. Determine the number of participants with dysphagia who aspirated and developed

aspiration pneumonia.

Determine the association between risks factors (i.e. poor oral hygiene, dependent
for oral intake, low level of consciousness [LOC], poor oral hygiene, enteral nutrition)
and aspiration pneumonia.

Compare the clinical outcomes for participants with dysphagia (i) with and without
aspiration, and (ii) with and without aspiration pneumonia. Outcomes include: LOS,
degree of physical disability (MRS 0-6), functional level of oral intake (FOIS 1-7),

dehydration, weight loss, and mortality.
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Research Design

A prospective multisite study design was used to observe a cohort of participants, who
had speech, language, and swallowing conditions post-stroke. The study design entailed
observing a cohort over time (i.e. from admission to discharge) to determine the incidence of
speech, language, and swallowing conditions post-stroke; and the temporal sequence
between risk factors and association with subsequent outcomes (De Rango, 2016; Hoffman,
2015; Parfrey & Barrett, 2015; Wang & Kattan, 2020). An advantage to using a prospective
design was the ability to observe participants while they were in hospital from admission to
discharge; and to determine information on the types of intervention provided and associated
clinical changes post-stroke, which was recorded prospectively in hospital folders by
participants’ treating therapists. Accessing prospective information improved the validity and
reliability of results (Gregory & Radovinsky, 2012; Kruse & Mehr, 2008; Sedgwick, 2013a).
The risk of confounding variables (e.g. stroke and COVID-19 were associated with similar
outcomes) was a disadvantage to using a prospective design, and was managed by
exclusion (e.g. excluding individuals who had co-occurring stroke and COVID-19) (De
Rango, 2016; Ngrgaard, Ehrenstein, Vandenbroucke, 2017; Wang & Kattan, 2020).
Study Sites

Permission was sought from nine acute care private hospitals in the Cape Metropolitan
area for the study to be conducted at these sites. These hospitals were selected due to easy
accessibility, as the researcher and research personnel provided SLT services to individuals
at these sites. Five hospitals, representing four private hospital network groups in Cape
Town, agreed to participate in the study. Two hospitals did not respond to the study
invitation, one hospital declined participation due to a lack of stroke admissions; and one

hospital withdrew from the study due to prioritisation of COVID-19 management.
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Participants
Inclusion and Exclusion Criteria

The study included all adults (i.e., 18 years +) who were admitted for a new incident of
acute stroke, and who presented with speech, language, and swallowing difficulties. The
study excluded individuals with pre-existing speech, language, and swallowing difficulties.
Data collection began in February 2020 before the COVID-19 pandemic started in Western
Cape, South Africa. Adjustments had to be made to the exclusion criteria when the
pandemic started in March 2020. Reasons for adjustments include emerging evidence has
shown an association between COVID-19 and onset of neurological sequalae, including
stroke (Avula et al., 2020; Frajkovi, Tedla, Tedlova, Suchankova & Geneid, 2020; Hess,
Eldahshan & Rutkowski, 2020). In addition, stroke can lead to dysphagia, and COVID-19
can cause acute respiratory distress resulting in breathing-swallowing incoordination and
dysphagia; and are associated with similar outcomes, such as aspiration pneumonia and
mortality (Frajkova et al., 2020; Kovacs, Szabd, & Folyovich, 2021; Mohan & Mohapatra,
2020). Therefore, individuals with stroke who were infected with COVID-19 during their
hospitalisation or had an incidence of stroke post-COVID-19 infection were excluded from
this study to avoid ambiguous interpretation of results.
Recruitment

Recruitment firstly involved obtaining permission from hospital Chief Executive Officers
(CEOs) to conduct the study at the hospital sites. The researcher then met with the SLTs
who worked at the hospital sites, as a group, to explain the study purpose, inclusion and
exclusion criteria, and requested their assistance in identifying potential participants for
inclusion in the study. The SLTs were required to assure that potential participants had no
premorbid speech, language, and swallowing difficulties; by asking the patient or their family
members, as well as reviewing their hospital folder for any record of previous difficulties.
SLTs requested permission from potential participants to share their names and contact
details with the researcher if they were interested in participation. The researcher met with

potential participants to inform them about the study (Appendix A), to answer questions of
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clarification, and obtained consent via signing a hard copy form (Appendix B). Two potential
participants could not be enrolled into the study due to the severity of their strokes,
intubation, and reduced level of consciousness, leading to the death of one patient.
Sample Size

A power analysis calculation yielding N=85 was required for the study, as verified under
the advice of a biostatistician. The study began and the advent of COVID-19 pandemic had
an impact on lower number of stroke admissions (Erdur et al., 2021; Nogueira et al., 2021;
Rinkel et al., 2020), and thus less SLT referrals. Two participants had to be excluded from
the study due to acquiring COVID-19 during their hospitalisation. The total number of
participants in this study was N=68.
Sampling Method

Convenience sampling was used to select participants. Convenience sampling is a type
of non-probability sampling, that is often implemented in observation studies (De Rango,
2016; Parfey & Barret, 2015; Tyrer & Heyman, 2016), as it facilitates easy access to
sampling participants (Etikan, Musa & Alkassim, 2016). Participants were selected at the
respective hospital sites if they met the inclusion criteria of the study. All eligible candidates
who consented to participate in the study were included. A disadvantage to convenience
sampling is limited generalisability of results — The participants from this study were not
selected at random; therefore, the results may not be representative of the stroke population
in the private sector (Parfey & Barret, 2015; Sedgwick, 2013b).
Participant Description

The median age of participants was 70.5 years (IQR 60-79). Most participants spoke

English and Afrikaans, and were retired (Table 2).
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Table 2: Participant Demographics

Participant Demographics (N=68)

Age N Minimum  Maximum Mean SD Median 95%Cl
68 24 98 68.41 14.27 70.5 60-79
n %
Language(s)
English & Afrikaans 35 51.5
English & isiXhosa 7 9.86
Afrikaans 2 2.90
English, Afrikaans, isiXhosa 1 1.47
Sex
Female 36 52.94
Male 32 47.06
Employment Status
Retired 40 57.35
Employed 22 32.35
Unemployed 6 8.80

At admission, a small number of participants received thrombolysis. At discharge, the
majority of participants were alive and were transferred to their community or to a
rehabilitation care facility (Table 3).

Table 3: Admission and Discharge Information

Admission and Discharge Information (N=68) n %
Admission
Level of Consciousness (3GCS >12/15) 56 82.35
Level of Consciousness (GCS < 12/15) 12 17.64
Thrombolysis 13 19.11
Dehydration 3 4.41
Discharge
Level of Consciousness (*GCS >12/15) 54 79.41
Level of Consciousness (GCS <12/15) 14 20.58

Discharge Destination
Community 29 42.65

Rehabilitation Care Facility 29 42.65
Deceased 10 85.29




Note.

3GCS (13-15 = mild; 9-12 = moderate; 3-8 = severe; <3 = vegetative state).
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The majority of participants had a medical history of hypertension, and most participants

had other co-morbidities pre-stroke (Table 4).

Table 4: Comorbidities Pre-Stroke

Comorbidities Pre-Stroke (N=68)

%

Lifestyle Factors

Smoking

Respiratory Infections

Cardiac

Chronic

Other

Chronic Obstructive Pulmonary Disease (COPD)

Ischaemic Heart Disease
Congestive Heart Failure
Valvular Heart Disease
Atrial Fibrillation

Cardiovascular Disease

Hypertension

Diabetes Mellitus
Hypercholesterolaemia
Cancer

Dementia
Depression

HIV/AIDS
Epilepsy
Kidney Disease

N N W b~ O

2.94

2.94

7.35
5.88
4.41
2.94
2.94

80.88
38.23
16.17
11.76
7.35
5.88
5.88
4.41
1.47

54.41

Ischaemic stroke was the most prevalent type of stroke in this study. The infarct site as

per the Oxfordshire Community Stroke Project Classification (OCSP) criteria, on MRI or CT

scans, were not specified for the majority of participants who had an ischaemic stroke (n=42,

82.35%). The majority of participants had a right hemisphere stroke (Table 5).
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Type and Nature of Stroke according to MRI or CT Brain Scans (N=68) n %
Previous Stroke 17 25
Type of Acute Stroke

Ischaemic 51 75
Intracerebral Haemorrhagic 6 8.82
Unspecified 4 5.88
Infarct with Haemorrhagic Conversion 3 4.41
Haematoma 3 4.41
Transient Ischaemic Attack (TIA) 1 1.47
Site of Stroke Lesion
Right Hemisphere 43 63.23
Middle Cerebral Artery 31 45.58
Left Hemisphere 29 42.64
Parietal 20 29.41
Other 18 26.47
Frontal 17 25
Basal ganglia 11 16.17
Temporal 10 14.70
Occipital 11.76
Brainstem 4 5.88
Infarct Site of Acute Ischaemic Stroke as per OCSP Criteria?
Posterior circulation infarct (POCI) 5 9.80
Partial anterior circulation infarct (PACI) 2 3.92
Lacunar Infarct (LACI) 1 1.96
Total anterior circulation infarct (TACI) 1 1.96
Stroke Morbidity
Hemiparesis 52 76.47
Hemiplegia 47 69.11
Hemineglect 10 14.70
Agnosia 1 1.47

Note. Two participants had two co-occurring infarct sites of ischaemic stroke as per OCSP

criteria
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A high proportion of participants received daily oxygen therapy, as part of stroke
management. There were a few participants who were dependent on mechanical ventilation
and tracheostomy (Table 6).

Table 6: Acute Medical Management

Acute Medical Management (N=68) n %
Antibiotics 9 13.23
Daily oxygen therapy 29 42.65

Disruption of Glottis Closure

Mechanical Ventilation 8 11.76
Endotracheal Intubation 7 10.29
Sputum suctioning 6 8.82
Tracheostomy 4 5.88
Cuff inflated when receiving feeds 2 2.94
Speaking valve 1 1.47

Data Collection
Research Personnel

The research personnel were the researcher and three SLTs registered with the Health
Professions Council of South Africa (HPCSA), who worked at the different private hospitals.
The researcher trained all SLTs to administer and score the Modified Rankin Scale (mRS) and
the Functional Oral Intake Scale (FOIS), which were used during data collection. One of the
three SLTs was also trained to abstract data using the study’s coding manual, which was

necessary for reliability checks.
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Materials and Tools

Consent Forms. Consent forms were written in English and translated post-ethics
approval using four first language speakers of Afrikaans and isiXhosa, who were also fluent
in English. Two speakers translated the consent forms into Afrikaans and isiXhosa, which
was translated back into English by two different speakers, who were blind to the original
(Castro & Leite, 2017; WHODAS 2.0 Translation Package). Discrepancies in language
translations were discussed and edited.

Data Abstraction Tool (Balie et al., 2019). An electronic data abstraction tool (Appendix
C) was created using Microsoft Excel and was based on the tool used by Balie et al., 2019.
A data abstraction tool guides the data collection process (Gearing, Mian, Barber & Ickowicz,
2006), and makes provision for the variables of interest to be abstracted from participants’
medical records and recorded (Gregory & Radovinsky, 2021). An electronic data abstraction
tool is cost-effective, allows for easy access to stored data, decreases risk of error in data
entry; and facilitates reliable data analysis (Vassar & Holtzmann, 2013).

The data abstraction tool made provision for the following data sets to be abstracted:

1. Demographic details (e.g. age, languages) (Arnold et al., 2016).

2. Admission information: Date of stroke, date of admission, degree of disability
according to the mRS scale (0-6) (Banks & Marotta, 2007), functional level of oral
intake at admission according to the FOIS scale (1-7) (Crary et al., 2005), level of
consciousness according to Glascow Coma Scale (GCS) (Weir, Bradford, & Lees,
2003), number of days from diagnosis to admission, and residence (Viljoen et al.,
2014).

3. Discharge information: Date of discharge, LOS (in days), discharge destination
(Vassar & Holzmann, 2013), level of consciousness according to GCS (Weir,
Bradford, & Lees, 2003), degree of disability according to mRS (0-6) (Banks &
Marotta, 2007), and functional level of oral intake according to FOIS (1-7) (Crary et

al., 2005).
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Stroke details: Type of stroke (Flowers et al., 2017; Viljoen et al., 2014), infarct
classification as per OCSP criteria (Amarenco, Bogousslavsky, Caplan, Donnan &
Hennerici, 2009) site of lesion (Viljoen et al.,2014), stroke severity according to the
NIHSS (Kasner, 2006; Yeh et al., 2011).

Pre-existing comorbidities: Lifestyle factors (e.g. smoking) (ESO, 2008); respiratory
tract infections (LRTI, COPD, TB) (Brogan et al., 2014; DiBardino & Wunderink,
2015; Eisenstadt, 2010; Matsuo, Ishikawa, Tachi, Yoshida, & Teramoto, 2014);
cardiac disease (e.g. atrial fibrillation) (Mandell & Niederman, 2019; Miyata et al.,
2017); chronic (e.g. diabetes mellitus, hypertension [Bray et al., 2016]);
consequences of stroke (e.g. hemi-neglect) (Viljoen et al., 2014); and other co-
morbidities (e.g. previous surgeries, mental illnesses).

Dentition: Oral hygiene status, decayed teeth, dentures (Cohen et al., 2016;
Smithard, 2016).

Medication: Administration of antibiotics (DiBardino & Wunderink, 2015; Mandell &
Niederman, 2019); daily oxygen therapy (Dong et al., 2021).

Mechanical disruption of glottis closure: Tracheostomy (cuff inflated or deflated,
speaking valve) (Matthews & Coyle, 2010); endotracheal intubation, mechanical
ventilation, upper endoscopy, and sputum suctioning (Wastfelt et al., 2018; Yeh et
al., 2011).

Speech, language, and swallowing diagnosis: Aphasia, dysarthria, apraxia of speech,
and dysphagia (Flowers et al., 2017).

Dysphagia: Mode of dysphagia assessment (e.g. CSE, VFSS) (Immovilli et al. 2021),
dysphagia findings (clinical signs for risk of aspiration and silent aspiration) (Cohen et
al., 2016), and oral diet consistency (e.g. puree, soft, regular) (Cichero et al. 2017).
Dysphagia-related outcomes: Pneumonia type (e.g. hospital-acquired pneumonia,
aspiration pneumonia, community acquired pneumonia), method of identification
(Radiologist’s interpretation of chest x-rays, and medical diagnosis made by

participants’ Physicians), dehydration, and weight loss (Armstrong & Mosher, 2011,
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Crary et al., 2013; DiBardino & Wunderink, 2015; Eisenstadt, 2010; Feng et al., 2019;
Gomes et al., 2016; Manabe et al., 2015; Mandell & Niederman, 2019).
12. Nature of SLT services: Time of stroke diagnosis to SLT referral (hours), number of
SLT intervention sessions, and referral to outpatient therapy (Bray et al., 2017,
Hersh, 2016; Viljoen et al., 2014).
13. Nature of SLT intervention: Type of therapy provided for dysphagia (e.g.
compensatory strategies, swallow exercises) (Arnold et al., 2016; Smithard et al.,
2016), aphasia (Watila & Balarabe, 2015), apraxia of speech (Basilakos, 2018), and
dysarthria (Park et al., 2016).
Coding Manual
A coding manual (Appendix D) was created to guide data abstraction, for the researcher
and second data abstractor (Gearing et al., 2006). The coding manual contained a key to
describe the codes (e.g., A, 0, 1) used which represented specific variables, and explained
how to enter data to ensure that data was abstracted objectively and uniformly; and to
achieve a consistent method of data abstraction across participants (Gearing et al., 2006;
Gregory & Radovinsky, 2012). The coding manual was revised for discrepancies in
abstracting data (e.g., using the correct code, 0 or 1, to indicate present or absent
outcomes), and edited after the pilot study to improve consistent data abstraction (Gearing et
al., 2006). Missing data was addressed in the coding manual with a respective code (e.g.
variable highlighted in red) to indicate that the data was missing, and required follow-up by
reviewing participants’ hospital folders and SLT consultation notes (Gearing et al., 2006).
The outcome measure scales (MRS, FOIS) were described in the coding manual by defining

the scores and their correlating descriptions (Banks & Marotta, 2007; Crary et al., 2005).
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Outcome Measure Scales

Functional Oral Intake Scale (FOIS). The FOIS (Appendix E) is a tool used to describe
individuals’ functional level of oral intake of food and liquid or degree of swallowing disability
(Crary et al., 2005). The FOIS is a 7-point ordinal scale, with levels 1-3 describing varying
degrees of non-oral intake, and levels 4-7 describing varying degrees of oral intake. A value
of 6-7 (i.e. total oral intake of multiple consistencies with specific food limitations [FOIS=6] or
no restrictions [FOIS=7]) are considered favourable outcomes post-stroke (Crary et al.,
2005). The FOIS reportedly has high inter-rater reliability with perfect agreement on 85% of
ratings (Kappa statistics ranged from .86 to .91). Criterion validity was high at onset of stroke
and one-month post-stroke (Crary et al., 2005). The FOIS has high concurrent validity as
there is significant association with a similar scale, the Food Intake Level Scale (FILS)
(Kunieda, Ohno, Fujishima, Hojo, & Morita, 2013). The FOIS is a valid and reliable tool used
to determine clinical change in oral intake for individuals’ post-stroke (Crary et al., 2005).

Modified Rankin Scale (mRS). The mRS (Appendix F) is a common outcome measure
tool used to determine the degree of physical disability for individuals’ post-stroke (Banks &
Marotta, 2007; Harrison, McArthur & Quinn, 2013). The mRS is a 6-point scale from 0 = no
symptoms at all, to 6 = death. A value of 0-1 (i.e. no symptoms [mMRS=0]; no significant
disability despite symptoms, able to carry out all usual duties and activities [MRS=1]) are
considered favourable outcomes for individuals’ post-stroke (Banks & Marotta, 2007).
Reportedly, the mRS has moderate inter-rater reliability (kappa 0.56) and strong test-retest
reliability (kappa=0.81 to 0.95) (Banks & Marotta, 2007). A limitation of the mRS is
interobserver variability which impacts reliability (Harrison, McArthur & Quinn, 2013).
Concurrent validity between the mRS and other disability scales is well-defined (Banks &
Marotta, 2007). The mRS relates to the Functional Ambulation Category (MFA) test, which
similarly assesses level of functional ability and also has adequate intra- and inter reliability
and high validity (Kim et al., 2016; Park & An, 2016). The mRS is a valuable tool for
evaluating the degree of disability post-stroke (Banks & Marotta, 2007).

Validity
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The validity of a study is a measure of whether the study’s research is true and whether
the methods used are evaluating what it intends to evaluate (Zohrabi, 2013). Ensuring
validity is necessary as accurate interpretation of the study’s results and conclusions will
form an important guide for future research (Vassar & Holtzmann, 2013). Internal validity is
the degree to which the study’s results truly represent associations between speech,
language, and swallowing conditions and outcomes post-stroke (Terre Blanche et al., 2006).
Internal validity was achieved by controlling for confounding variables by means of excluding
participants with pre-existing speech, language and swallowing difficulties as a result of
previous stroke or degenerative conditions; and excluding participants who had COVID-19
(Terre Blanche et al., 2006). Information from participants’ hospital folders were collected in
accordance with the aims and objectives of the study, and data was rechecked, which
ensured that the relevant content was abstracted (Gregory & Radovinsky, 2012). Content
validity is the extent to which the data abstraction tool represented speech, language, and
swallowing conditions and associated outcomes post-stroke (Terre Blanche, 2006;
Zamanzadeh et al., 2015). Content validity was addressed by referring to the data
abstraction tool used by Balie et al. (2019) retrospective study, who researched a similar
content.

Reliability

Reliability is the extent to which the research instruments (i.e. data abstraction tool,
outcome measure scales scores) consistently had the same results when used in the same
situation or with repeated trials (Heale & Twycross, 2015). Variability may occur during data
collection and abstraction, which increases the risk of observer bias, and inconsistent
scoring on outcome measure scales (Zohrabi, 2013). The researcher trained the research
personnel on how to administer the two outcome measure scales (MRS, FOIS). Descriptions
for each severity rating of the scales were discussed with the research personnel to gain
consensus and to avoid inconsistent scoring. The researcher first learned how to abstract
data by referring to Balie et al. (2019) study who used similar data collection methods. The

researcher then trained the second data abstractor on how to capture data onto the



50

abstraction tool, using the coding responses described in the coding manual (Gregory &
Radovinsky, 2012). Intra-rater reliability was achieved by the researcher and second data
abstractor re-checking their own data entries, blind to the original data set, to ensure that all
relevant information was captured consistently (Hallgren, 2012). At the start of data
collection, the researcher and second data abstractor trained collaboratively with a
statistician on how to administer inter-rater reliability checks. After the first ten participants’
data were abstracted, the researcher and second data abstractor abstracted data for those
ten participants, blind to the original data set (Scheel et al., 2018). The percentage of
agreement was calculated using Cohen’s Kappa coefficient, to assess inter-rater reliability
(Hallgren, 2012). There was perfect agreement (1.00) for mRS score on admission,
admission and discharge FOIS scores, comorbidities, SLT diagnoses, pneumonia type, and
admission diet. There was near perfect agreement (0.81-0.99) for discharge mRS score,
type of stroke, OCSP criteria, site of lesion, stroke morbidity, oral hygiene status, dysphagia
interventions, discharge diet, aphasia intervention, and apraxia of speech intervention
(Kanganathan, Pramesh & Aggarwal, 2017). Inconsistent data entries were identified and
managed by reviewing participants’ hospital folders and SLT consultation notes, and making
corrections to the data entries.
Research Procedures

The University of Cape Town (UCT), Faculty of Health Sciences (FHS), Human Research
Ethics Committee (HREC) required the supervisor to have oversight of the study as the
Primary Investigator, but the development and submission of the proposal for review and
ethical research conduct was the student’s responsibility. Ethics approval was obtained in
November 2019 from the UCT FHS HREC, HREC reference 730/2019 (Appendix G), prior to
commencement of the study. Permission to conduct the study was obtained from the CEOs
of five acute care private hospitals in Cape Town (Appendix H). Participants were recruited,
consented, and enrolled into the study. The study was conducted according to Helsinki 2013
guidelines (World Medical Association, 2013). The SLTs at the hospital sites provided the

participants with standard of care and recorded details of intervention in medical folders. The
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researcher did not share the aims of the study with the research personnel during data
collection, to avoid potential modification of standard of care. At admission and discharge,
the FOIS was administered to determine participants’ functional level of oral intake or degree
of swallowing disability and the mRS was administered to determine participants’ degree of
physical disability. The treating SLT consulted with the participant’s Physiotherapist about
the mRS score. Afrikaans and isiXhosa speaking participants were managed by their
treating SLT providing therapy in these respective languages. Nursing staff and participants’
family members also assisted the treating SLT with Afrikaans and isiXhosa translations. The
researcher and second data abstractor accessed and reviewed the treating SLTs’ patient
files, containing participant information, on Dropbox, on a weekly basis. Data collection was
conducted from February 2020 — November 2020. Participant data was de-identified using a
coding system and was abstracted onto the password-protected data abstraction tool by the
researcher and second data abstractor (Gregory & Radovinsky, 2012).

Adjustments to Research Procedures during COVID-19 Pandemic (March-November
2020)

Since November 2019, COVID-19 caused by the novel SARS-CoV-2 spread worldwide.
The COVID-19 pandemic affected the study’s research procedures. As a result, adjustments
to the research procedures were made as requested and approved by the HREC. A witness
(e.g., a healthcare professional working at the hospital site) was required to sign the
participant’s consent form and provide their full name and contact details. In the case of
proxy consent; informed consent was obtained electronically (i.e., consent forms were
emailed, signed, scanned, and returned via email to the researcher), as due to the COVID-
19 pandemic, visitors (i.e., legally authorised next-of-kin) were not allowed into the hospitals.
All SLTs involved in data collection continued to provide SLT services to participants during
the pandemic as they used the required Personal Protective Equipment (PPE), and followed
all infection control procedures requested by the respective private hospitals, as part of

standard of care during COVID-19.
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Pilot Study

A pilot study was conducted on three participants post-stroke prior to the main study to
test the feasibility of the study, to test recruitment and consent rate, to pilot the outcome
measure scales, to identify errors in the protocol; and to assess the need for further training
of the SLTs collecting and abstracting the data (Gearing et al., 2006; Hassan, Schattner &
Mazza, 2006). The results from the pilot participants were not added to the dataset of the
main study. Errors in data collection and abstraction were identified and changes were made
to the study protocol (Terre Blanche et al., 2006): An error in coding data on the abstraction
tool was identified (i.e. data was not recorded using a coding system — e.g. 0, 1), and
corrected; detailed descriptions for rating scales (MRS, FOIS, GCS) were added to the
coding manual; and the method of calculating the number of SLT intervention sessions was
clearly specified. The pilot study showed that most variables of interest were easily
accessed from participants’ hospital folders; however, some information were missing such
as NIHSS scores, admission and discharge weight, and infarct as per OCSP criteria in
participants’ hospital folders or on CT or MRI scans. When a participant was discharged,
sometimes the treating SLT was not informed and the participant’s hospital folder was
already archived; therefore, it was difficult to obtain missing information at discharge (e.g.
discharge weight). If missing information could not be obtained from hospital folders, other
means were considered (e.g. consulting Dietitians about participants’ admission and
discharge weight). Missing information on NIHSS scores, weight, and infarct as per OSCP
criteria continued to impact data collection in the main study.
Data Analyses
Data Management

Data was cleaned by rechecking data entries, and missing data was managed by
reviewing participant’s hospital folders and SLT consultation notes to obtain the relevant
data. If missing data could not be obtained, these variables were excluded from statistical
analyses for the specific case (Kang, 2013; Kwak & Kim, 2017). Data from the abstraction

tool was analysed.
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Statistical Analyses

The statistical package that was used to analyse the data was IBM SPSS Statistics 26.
The alpha level was set at Bonferroni Correction p < 0.01 (Napierala, 2012; VanderWeele &
Mathur, 2019). Various statistical measures were used to analyse the data. The number of
participants with dysphagia, aphasia, dysarthria, apraxia of speech, aspiration, and
aspiration pneumonia were calculated. A series of Mann-Whitney U tests were used to
determine associations between speech, language and swallowing conditions (i.e.
dysphagia, aphasia, dysarthria, apraxia of speech) and timeliness of SLT referral, number of
intervention sessions, and clinical outcomes (i.e. LOS, degree of disability [nRS values],
functional level of oral intake [FOIS values]). Mann-Whitney U tests were also used to
determine associations between aspiration, aspiration pneumonia and clinical outcomes (i.e.
LOS, degree of disability [mRS values], functional level of oral intake [FOIS values])
(MacFarland & Yates, 2016; Streiner & Norman, 2011; Tredoux & Durrheim, 2002).
Pearsons’s chi-square tests of independence (Cramer’s V) or Fischer’'s Exact test were used
to determine the proportion of participants with dehydration and mortality; to determine the
association between the four risk factors (i.e. low LOC, poor oral hygiene, enteral nutrition,
and dependent for oral intake) and aspiration pneumonia; and to determine the associations
between aspiration, aspiration pneumonia and clinical outcomes (i.e. mortality, dehydration,
weight loss) (Streiner & Norman, 2011; Tredoux & Durrheim, 2002). (Tredoux & Durrheim,
2002). An Odds Ratio (OR) was calculated to determine the likelihood of mortality for
dysphagia, aphasia, dysarthria, and apraxia of speech (Tredoux & Durrheim, 2002).
Ethical Considerations
Autonomy

Autonomy refers to respecting the rights of individuals to voluntarily decide whether or not
to participate in the study, and giving them the freedom to withdraw from the study at any
point (Terre Blanche et al., 2006; World Medical Association, 2001). Research personnel
involved in this study were acknowledged and managed as data collectors and abstractors

by voluntary participation, and were allowed to withdraw from their role in the study at any
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point. If patients agreed to participate in the study, they were asked to sign the consent form
(Higgins et al., 2016). In the situation where the patient was being managed by the
researcher, another SLT met with the patient to enrol them into the study, to avoid any
potential power imbalance caused by a dependent relationship (World Medical Association,
2013). With reference to the Declaration of Helsinki, provision was made for informing and
obtaining consent from individuals who had difficulty with receptive language related to
aphasia or cognitive impairment by using a pictographic consent form (appendix I) for easier
understanding. If individuals’ language, cognitive, or physical impairments were severe (i.e.
disorientated, limited verbal and literacy ability) and restricting their ability to make an
informed decision; proxy consent was obtained, for 23 participants, from a legally authorised
next of kin, in person or electronically (World Medical Association, 2013). The researcher
was responsible for collecting signed consent forms. Consent forms were scanned, and will
be uploaded to an electronic storage system as recommended by the UCT data
management policy, and will be accessible through single sign-on credentials.
Confidentiality

Confidentiality refers to limiting access to the study’s data which has participant
information (Ethicist, 2015). Participant data that was uploaded onto Dropbox was secured
by an authentication process using an email address and password. The study’s dataset had
no identifying information. A coding system was used where each participant was assigned a
respective code for de-identification (e.g. A1) (Giordano, O’Reilly, Taylor & Dogra, 2007). A
separate password-protected electronic document (Appendix J) was created with the
participants’ names and their respective codes to ensure that reliability checks could be
conducted (Kaiser, 2009). A document which had the identifying participant details and
associated code was stored on a desk-based computer, which is password protected, and
will be uploaded to an electronic storage system recommended by UCT, for future

accessibility.
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Beneficence

Beneficence refers to maximising the benefits that the research study will offer to
participants (Terre Blanche et al., 2006). There were no direct benefits to participating in the
study; however, the study’s results will facilitate improved management of future individuals’
who present with speech, language and swallowing difficulties post-stroke. All four research
personnel were given an incentive (vouchers) for assisting the researcher with the study’s
data collection and abstraction procedures.
Non-Maleficence

Non-maleficence refers to the duty of the researcher to prevent direct or indirect harm to
participants (Jelsma & Clow, 2005). There was no harm to participants participating in the
study as data collection involved recording data from hospital folders (Newington & Metcalfe,
2014).
Justice

Justice refers to the researcher treating research participants with fairness throughout the
research study (Terre Blanche et al., 2008). There was no participant coercion in enrolling
participants into the study.
Conclusion

A prospective multi-site study was conducted on a cohort of 68 adults who had an
incident of acute stroke, at five private hospitals in the Cape Metropolitan area. Convenience
sampling was used. The research personnel were four registered SLTs who worked at the
hospital sites. SLTs at the hospital sites provided participants with standard of care and
recorded details of intervention in medical folders, from admission to discharge. Due to the
COVID-19 pandemic, adjustments to the research procedures were implemented. The mRS
and FOIS were outcome measure tools administered during data collection. An electronic
data abstraction tool was used for abstracting data. Various statistical measures were used,

by a statistics program, to analyse the data. Ethical considerations were maintained.
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Chapter 4: Results

The results were described in accordance with the aims and objectives of this study.
Speech, Language, and Swallowing Conditions

Of the 68 participants who were referred to SLT post-stroke; 53 (78%) participants
presented with dysphagia, 50 (73.53%) presented with aphasia, 50 (73.53%) presented with
dysarthria, and 11 (16.17%) presented with apraxia of speech. The majority of participants
(88%) had co-occurring diagnoses. Aphasia, dysarthria, and dysphagia were the most
commonly co-occurring diagnoses (38.23%) (Table 7).

Table 7: Speech, Language and Swallowing Conditions

Speech, Language and Swallowing Conditions N=68

Conditions in Isolation n %

Dysarthria 3 4.41
Aphasia 3 441
Dysphagia 2 2.94
Apraxia 0 0.00
Co-occurring Conditions n %

Aphasia, Dysarthria, Dysphagia 26 38.23
Dysarthria, Dysphagia 10 14.70
Aphasia, Dysphagia 7 10.30
Aphasia, Dysarthria 6 8.82
Aphasia, Apraxia 3 4.41
Apraxia, Dysarthria, Dysphagia 3 4.41
Aphasia, Apraxia, Dysphagia 3 4.41
Aphasia, Dysarthria, Apraxia, Dysphagia 2 2.94

The Association between Speech, Language and Swallowing Conditions, and Length
of Stay

The median LOS across all four conditions (i.e., dysphagia, aphasia, dysarthria, apraxia
of speech) was 15 days (IQR 9-20). Participants with dysphagia stayed in hospital for a
median of six days longer than those without dysphagia, but this difference was not
statistically significant (p=.022). Similarly, participants with aphasia had a median of 4.5 days

longer hospital stay than those without aphasia, but this difference was not statistically
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significant (p=.023). There were no statistically significant differences in LOS across the four
SLT conditions (Table 8).
Table 8: Association between Speech, Language and Swallowing Conditions, and

Length of Stay

Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)
N=68 Median (IQR) Median (IQR) W p Effect size
Length of Stay 15 (11-21) 9 (7-14.75) 222 .022 0.40
(LOS)
Aphasia
Aphasia No Aphasia
(n =50) (n=18)
Median (IQR) Median (IQR) W p Effect size
15.5 (10.25-23.5) 11 (8-15) 267.5 .023 0.37
Apraxia of Speech
Apraxia No Apraxia
(n=11) (n=57)
Median (IQR) Median (IQR) w p Effect size
16 (13.5-22) 14 (9-20) 255.5 .378 0.17
Dysarthria
Dysarthria No Dysarthria
(n =50) (n=18)
Median (IQR) Median (IQR) W p Effect size
15 (9-20) 14.5 (7.75-19) 393.5 .506 0.11

Note. p < 0.01 at Bonferroni adjusted alpha level
The Association between Speech, Language and Swallowing Conditions and Degree
of Physical Disability

At admission, there was a significantly greater number of participants with dysphagia
(p<.01) who had moderate to severe physical disability compared to those without
dysphagia, with a strong effect size (r=0.68). At discharge, there was a significantly greater
number of participants with dysphagia (p<.01) who had moderate to severe physical
disability compared to those without dysphagia, with a moderate effect size (r=0.49). At
admission and discharge, dysphagia was significantly associated with moderate to severe
physical disability (MRS 3-5). There were no statistically significant differences in admission
and discharge disability for participants with aphasia, apraxia of speech, and dysarthria

(Table 9). Although not significant, most participants with co-occurring speech, language and
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swallowing conditions had moderate to severe physical disability (MRS 3-5) at discharge
(refer to Table K1 in Appendix K).
Table 9: Association between Speech, Language and Swallowing Conditions and

Degree of Physical Disability (mRS)

Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)
N=68 Median (IQR) Median (IQR) w p Effect size
Admission mRS 4 (4-5) 2 (1-4) 127.5 <.001** 0.68
Discharge mRS 4 (3-5) 1(1-4) 201.5 .003** 0.49
Aphasia
Aphasia No Aphasia
(n=11) (n=57)
Median (IQR) Median (IQR) w p Effect size
4 (3.25-5) 4 (3.25-5) 454.5 .953 0.01
4 (2-5) 4 (2.25-4) 446 .960 0.01
Dysarthria
Dysarthria No Dysarthria
(n =50) (n=18)
Median (IQR) Median (IQR) W p Effect size
4 (3-5) 4 (4-5) 490 .562 0.09
4 (2-4) 4 (4-5) 554.5 .138 0.23
Apraxia of Speech
Apraxia No Apraxia
(n=11) (n=57)
Median (IQR) Median (IQR) w p Effect size
4 (3.5-5) 4 (3-5) 297 779 0.05
4 (3.5-4.5) 4 (2-5) 298 797 0.05

Note. **p < 0.01 at Bonferroni adjusted alpha level
The Association between Speech, Language and Swallowing Conditions, and
Functional level of Oral Intake

At admission, dysphagia was significantly associated with altered consistency diets (FOIS
4-6) and enteral nutrition (FOIS 1-3) (p<.01), with a very strong effect size (r=0.94). At
discharge, participants with dysphagia were significantly associated with altered consistency
diets and enteral nutrition (p<.01), with a strong effect size (r=0.60). At admission and
discharge, dysphagia was significantly associated with poor functional level of oral intake
(i.e. altered consistency diets and enteral nutrition). There were no statistically significant
differences in functional oral intake for participants with aphasia, dysarthria, and apraxia of

speech (Table 10). Although not significant, most participants with co-occurring speech,
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language and swallowing conditions had FOIS<7 scores at discharge, indicating a lower
level of oral intake and enteral nutrition (refer to Table K2 in Appendix K).
Table 10: Association between Speech, Language and Swallowing Conditions and

Functional Level of Oral Intake (FOIS)

Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)
N=68 Median (IQR) Median (IQR) w p Effect size
Admission FOIS 5 (1-6) 7(7-7) 772.5 <.001** 0.94
Discharge FOIS 6 (1-7) 7 (7-7) 637 <.001** 0.60
Aphasia
Aphasia No Aphasia
(n=50) (n=18)
Median (IQR) Median (IQR) w p Effect size
5 (2.25-6) 5 (3.5-6) 455 .949 0.01
6 (3-7) 6 (5.25-7) 454.5 .953 0.01
Dysarthria
Dysarthria No Dysarthria
(n =50) (n=18)
Median (IQR) Median (IQR) W p Effect size
5 (5-6) 5 (1-7) 454.5 .954 0.01
6 (5-7) 6 (2-7) 431 .785 0.04
Apraxia of Speech
Apraxia No Apraxia
(n=11) (n=57)
Median (IQR) Median (IQR) W p Effect size
5 (4-6.5) 5 (2-6) 316.5 .966 0.01
6 (6-7) 6 (3-7) 308 .930 0.02

Note. **p < 0.01 at Bonferroni adjusted alpha level.
The Association between Speech, Language and Swallowing Conditions and
Dehydration

There were three participants (4.41%) who presented with dehydration on admission. All
three participants presented with dysphagia and co-occurring speech and language
conditions. Dehydration on admission was not significantly associated with any of the
presenting speech, language and swallowing conditions (p=.00; p=.560; p=.169; p=.416)
(Table 11). Two (66.66%) of these participants with dehydration on admission died prior to
discharge. There were no participants who had dehydration on discharge.
Table 11: Association between Speech, Language and Swallowing Conditions and

Dehydration
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Dysphagia
Dysphagia No Dysphagia p Cramer's V
(n =53) (n=15)
Admission dehydration .00 0.11
(n=3)
Yes 3 0
No 50 15
Dysarthria
Dysarthria No Dysarthria p Cramer’'s V
(n =50) (n=18)
.560 0.13
3 0
47 18
Aphasia
Aphasia No Aphasia p Cramer’s V
(n=50) (n=18)
169 0.20
1 2
49 16
Apraxia of Speech
Apraxia No Apraxia p Cramer's V
(n=11) (n =57)
416 0.10
1 2
10 55

Note. p < 0.01 at Bonferroni adjusted alpha level.

The Association between Speech, Language and Swallowing Conditions and Mortality

There were ten (14.70%) participants who died during the study period. None of the

speech, language and swallowing conditions in isolation were significantly associated with

mortality (Table 12). Participants who died had two to four co-occurring speech, language

and swallowing conditions, of whom nine (90%) had dysphagia. Most participants who died

had co-occurring aphasia, dysarthria and dysphagia (30%), and co-occurring dysarthria and

dysphagia (30%) (refer to Table K3 in Appendix K).

Table 12: Association between Speech, Language and Swallowing Conditions and

Mortality
Dysphagia
Dysphagia No Dysphagia X? p Cramer’s V
(n =53) (n=15)
Mortality 0.99 .319 0.12
Alive 44 14
Died (n=10) 9 1
Dysarthria
Dysarthria No Dysarthria X? p Cramer’s V
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(n =50) (n=18)
0.25 .616 0.06
42 16
8 2
Aphasia
Aphasia No Aphasia Xz p Cramer’s V
(n=50) (n=18)
0.08 784 0.03
43 15
7 3
Apraxia of Speech
Apraxia No Apraxia Xz p Cramer’s V
(n=11) (n =57)
0.33 .566 0.07
10 48
1 9

Note. p < 0.01 at Bonferroni adjusted alpha level.
Participants with dysphagia had a higher odds (2.86) of dying compared to those without
dysphagia (Table 13).

Table 13: Speech, Language and Swallowing Conditions and Risk of Mortality (Odds

Ratio)
X? p \Y OR
Dysphagia
Mortality 0.99 319 0.12 2.86
Alive 44 14
Died 9 1
Dysarthria
0.25 .616 0.06 152
42 16
8 2
Aphasia
0.08 .784 0.03 0.81
43 15
7 3
Apraxia of Speech
0.33 .566 0.07 0.53
10 48
1 9

Note. p < 0.01 at Bonferroni adjusted alpha level.
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Nature of Services
Timeliness of Admission to SLT Referral

All 68 (100%) participants were referred by their Physicians to SLT services. The median
time from admission to SLT referral (hours) was 48 hours for the four speech, language and
swallowing conditions. There were no statistically significant differences in time from
admission to SLT referral across the four conditions (Table 14)

Table 14: Timeliness of Admission to SLT Referral

Apraxia of Speech

Apraxia No Apraxia
(n=11) (n=57)
Median (IQR)  Median (IQR) W p Effect size
Timeliness of Admission to 48 (24-108) 48 (24-72) 421 .383 0.16
SLT Referral (hours)
Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)
Median (IQR)  Median (IQR) w p Effect size
48 (24-72) 24 (24-48) 365 .624 0.08
Aphasia
Aphasia No Aphasia
(n =50) (n=18)
Median (IQR)  Median (IQR) W p Effect size
48 (24-72) 24 (24-48) 421 .681 0.06
Dysarthria
Dysarthria No Dysarthria
(n=50) (n=18)
Median (IQR)  Median (IQR) w p Effect size
48 (24-72) 24 (24-48) 262.5 .880 0.02

Note. p < 0.01 at Bonferroni adjusted alpha level.
The Association between SLT Referral Time and Length of Stay

There were 32 (47.06%) participants who were referred to SLT within 24 hours (refer to
Table K4 in Appendix K). Participants who were referred later than 24 hours stayed in
hospital for a median of three days longer than those who were referred within 24 hours, but
this difference was not statistically significant (p=.042) (Table 15).

Table 15: Association between SLT Referral Time and Length of Stay
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SLT Referral Time

Early Late
(Within 24 hours) (>24 hours)
(n=32) (n =36)
Median (IQR) Median (IQR) w p Effect size
Length of hospital stay 12 (7 - 17.5) 15(11.5-21.5) 398 .042 0.29

Note. p < 0.01 at Bonferroni adjusted alpha level.
The Association between Speech, Language and Swallowing Conditions and Number
of Intervention Sessions

Participants received an average of 11 intervention sessions in a median of 15 days.
Participants with apraxia of speech had a median of four more intervention sessions
compared to those without apraxia, whereas participants with aphasia had 3.5 more
intervention sessions compared to those without aphasia. There were no statistically
significant differences in the number of intervention sessions across the speech, language
and swallowing conditions (Table 16).
Table 16: Association between Speech, Language and Swallowing Conditions and

Number of Intervention Sessions

Apraxia of Speech

Apraxia No Apraxia
(n=11) (n=57)
Median (IQR)  Median (IQR) W p Effect size
Total number intervention 10 (8-18.5) 6 (4-11) 287 .033 0.41
sessions
Aphasia
Aphasia No Aphasia
(n =50) (n=18)
Median (IQR)  Median (IQR) w p Effect size
8.5 (5-14) 5 (4-7) 287 .024 0.36
Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)
Median (IQR)  Median (IQR) w p Effect size
7 (5-13) 6 (3-8.5) 291 116 0.27
Dysarthria
Dysarthria No Dysarthria
(n=50) (n=18)
Median (IQR)  Median (IQR) w p Effect size
7 (4.25-11) 7.5 (4-12) 185 .989 <0.01

Note. p < 0.01 at Bonferroni adjusted alpha level.
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Type of Dysphagia Assessment

All 68 (100%) participants had a swallowing screening or assessment using subjective or
objective measures (Table 17). The majority of participants (89.70%) had CSE, compared to
the other modes of dysphagia assessment. Objective measures (i.e., FEES, VFSS) were not
used as frequently.

Table 17: Type of Dysphagia Assessment

Type of Dysphagia Assessment N=68 100%
Bedside Clinical Swallow Evaluation (CSE) 61 89.70
Screening 8 11.76
Videofluoroscopic Swallow Study (VFSS) 4 5.88
Fibreoptic Endoscopic Evaluation of Swallowing (FEES) 1 1.47

Note. Type of dysphagia assessments were not mutually exclusive as some participants
received more than one type of assessment.
Nature of Speech, Language and Swallowing Intervention

Nature of Dysphagia Intervention. Participants with dysphagia (78%) received different
types of intervention including compensatory strategies, swallow exercises, and sensory
stimulation (Table 18). All 53 participants with dysphagia received compensatory strategies
(100%); most participants received swallow exercises (54.71%); and some participants
received sensory stimulation (38.85%).

Table 18: Nature of Dysphagia Intervention

Nature of Dysphagia Intervention n=53 78%
Compensatory 53 100
Positioning (e.g. upright) 52 98.11
Oral care 44 83.02
Postures (e.g. chin tuck) 17 32.07
Modification to oral intake (e.g. small bolus volumes) 14 26.41
Behavioural (e.g. repeat swallow, liquid wash) 9 16.98
Consistency changes (e.g. thickened liquids) 9 16.98
Frazier Free Water Protocol (FFWP) 3 5.66
Swallow Exercises 29 5471
Oral Motor Exercises (jaw, lips, cheeks, face) 25 47.17

Effortful swallow 10 18.87
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Tongue strengthening exercises 6 11.32
Shaker or Chin Tuck Against Resistance (CTAR) 5 9.43
Mendelsohn 4 7.55
Masako 4 7.55
Gargle 3 5.66
Supraglottic swallow and/or Super-supraglottic swallow 1 1.88
Sensory Stimulation 19 35.85
Sensory stimuli (e.g. ice, thermal tactile stimulation) 19 35.85
Vital-Stim 3 5.66

Note. Some of the participants received more than one type of intervention, hence the
interventions are not mutually exclusive.

Following SLT assessment and recommendation, 37 (69.81%) participants had altered
consistency diets at admission, 23 (43.39%) participants had altered consistency diets at
discharge, and 15 (28.30%) participants returned to a regular diet or total oral intake at
discharge. There was not a significantly greater number of participants who were on oral
intake at discharge (n=53) relative to admission (n=52). There were 16 (30.18%) participants
who were placed on enteral nutrition following admission, and 15 (28.30%) participants were
receiving enteral nutrition at discharge. At discharge, 27 participants (50.94%) improved their
functional level of oral intake; nine participants (16.98%) remained on the same altered
consistency diet; and seven patrticipants (13.20%) had a lower level of functional oral intake

(i.e. altered consistency diet or enteral nutrition) (Table 19).



Table 19: Mode of Nutritional Intake at Admission and Discharge

Altered Consistency Diets

Admission Discharge
n (%) n (%)
Puree (3IDDSI 4) 14 (26.41) NPO 2 (14.28)
- 2(NGT) died in
hospital
Puree (IDDSI 4) 1(7.14)
Soft (IDDSI 6) 7 (50)
Regular (IDDSI 7) 4 (28.57)
Soft (IDDSI 6) 23 (43.39) NPO 3(13.04)
- 1(NGT)
discharged to
rehab
- 2(NGT) died in
hospital
Puree (IDDSI 4) 2 (8.70)
Soft (IDDSI 6) 8 (34.78)
Regular (IDDSI 7) 10 (43.48)
Regular (IDDSI 7) 15 (28.30) Regular (IDDSI 7) 15 (28.30)
Enteral Nutrition
NPO 16 (30.18) NPO 10 (62.50)
- 1 (NGT) went
home
- 3(NGT)
discharged to
rehab
- 4 (NGT) died in
hospital
- 1 (PEG) went
home
- 1 (PEG)diedin
hospital
Puree (IDDSI 4) 4 (25)
Soft (IDDSI 6) 1(6.25)
Regular (IDDSI 7) 1(6.25)
Note.

2 International Dysphagia Diet Standardisation Initiative (IDDSI)
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Nature of Aphasia, Apraxia of Speech, and Dysarthria Intervention. Participants with

aphasia (73.53%), dysarthria (73.53%) and apraxia of speech (16.17%), received various

types of intervention (Table 20). The majority of participants who had aphasia received

expressive language intervention (86%), and therapy for word-retrieval, including semantic

feature analysis (76%). The majority of participants who had dysarthria received intervention

for articulation of whom 54% had consonant exaggeration. Therapy for prosody, such as rate

modification, was a prominent form of dysarthria management (46%). Eight participants who

had apraxia of speech received therapy for automatic speech (72.72%), and articulatory

kinematic therapy (72.72%).

Table 20: Nature of Aphasia, Dysarthria, and Apraxia of Speech Intervention

Nature of Aphasia, Dysarthria, and Apraxia of Speech Intervention n %
Aphasia n=50 73.53
Expressive language intervention 43  86.00
Therapy for word retrieval 38 76.00
Receptive language intervention 14  28.00
Augmentative and Alternative Communication (AAC) 4 8.00
Dysarthria n=50 73.53
Respiration Establishing optimal breath group 23 46.00
Maximum vowel prolongation 10  20.00
Increasing respiratory support exercises 6 12.00
Articulation Consonant exaggeration 27  54.00
Intelligibility drills 19 38.00
Phonetic placement 11 22.00
Prosody Rate modification (i.e. decrease speech rate) 23 46.00
Apraxia of Speech n=11 16.17
Techniques for severe apraxia (e.g. automatic speech tasks) 8 72.72
Articulatory Kinematic Approach 8 72.72
Melodic Intonation Therapy 4 36.36
AAC 4 36.36
Other 3 27.27

Note. Some of the participants received more than one type of intervention, hence the

interventions are not mutually exclusive.
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The Association between Speech, Language and Swallowing Conditions and Referral
for Continued SLT Services as an Outpatient

There were no significant associations between SLT conditions in isolation and referral
for continued SLT services as an outpatient (Table 21). There were 29 (42.65%) participants
who were referred to outpatient therapy, of whom 27 (93.10%) had physical disability (MRS
>1-5). There was a maximum of three outpatient referrals per participant and the majority of
participants who were referred to outpatient therapy had co-occurring SLT conditions
(89.65%) (refer to Table K5 and K6 in Appendix K).
Table 21: Association between Speech, Language and Swallowing Conditions and

Referral for SLT Outpatient Therapy

Dysphagia
Dysphagia No Dysphagia
(n=53) (n=15)

Median (IQR) Median (IQR) W p Effect size
Outpatient 0 (0-1) 0 (0-0) 274.5 .039 0.31
Referrals (n=29)

Apraxia of Speech
Apraxia No Apraxia
(n=11) (n=57)
Median (IQR) Median (IQR) w p Effect size
1(0-1) 0 (0-1) 457.5 .258 0.19
Dysarthria
Dysarthria No Dysarthria
(n=50) (n=18)
Median (IQR) Median (IQR) W p Effect size
0 (0-1) 0 (0-1) 253.5 .680 0.06
Aphasia
Aphasia No Aphasia
(n =50) (n=18)
Median (IQR) Median (IQR) w p Effect size
0 (0-1) 0 (0-1) 457.5 912 0.02

Note. p < 0.01 at Bonferroni adjusted alpha level.
Dysphagia with Aspiration and Aspiration Pneumonia

There were 53 participants (78%) who had dysphagia, of whom 34 (64.15%) aspirated,
and five (9.43%) developed aspiration pneumonia (Table 22).

Table 22: Dysphagia with Aspiration and Aspiration Pneumonia

Dysphagia n=53 (78%)
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n (%)
Dysphagia with aspiration 34 (64.15)
Aspiration with aspiration pneumonia 5(14.70)

The Association between Risk Factors and Aspiration Pneumonia

The association between four risk factors (i.e. low LOC, poor oral hygiene, enteral
nutrition, and dependent for oral intake) and aspiration pneumonia was determined (Table
23). None of the risk factors were significantly associated with aspiration pneumonia. The
majority of participants (94.11%) had good oral hygiene, which was assessed clinically by
their treating SLT. All five participants who developed aspiration pneumonia were dependent
for oral intake compared to those without aspiration pneumonia, however, this difference
was not statistically significant (p=.040).

Table 23: Association between Risk Factors and Dysphagia with Aspiration

Pneumonia
Dysphagia (n=53)
Aspiration No Aspiration Xz p Cramer's V
Pneumonia Pneumonia
Risk Factors (n=5) (n=48)
Dependent for Oral Intake 4.23 .040 0.28
Yes 5 25
No 0 23
Enteral Nutrition 1.28 .257 0.16
Yes 4 10
No 1 38
Oral Hygiene - 1.00 0.09
Good 5 44
Poor 0 4
Admission LOC - 1.00 0.01
Non-alert 4 10
Alert 1 38

Note. p < 0.01 at Bonferroni adjusted alpha level.
Clinical Indicators associated with Dysphagia with Aspiration

Associations between clinical indicators (i.e. LOS, weight loss, degree of disability [nRS
scores], and functional level of oral intake [FOIS scores]), and dysphagia with aspiration
were determined (Table 24). At admission, dysphagia with aspiration was significantly
associated with altered consistency diets (p<.01) (n=21; 61.76%) or enteral nutrition (n=14;

41.17%), with a strong effect size (r=0.50). At discharge, dysphagia with aspiration was
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significantly associated with altered consistency diets (p<.01) (n=15;44.11%) or enteral
nutrition (n=12; 35.29%), with a moderate effect size (r=0.49). At admission and discharge,
dysphagia with aspiration was significantly associated with poor functional level of oral intake
(i.e. altered consistency diets or enteral nutrition). Participants with dysphagia who aspirated
stayed for a median of three days longer in hospital compared to those who did not aspirate,
but this difference was not statistically significant (p=.091).

Table 24: Clinical Indicators associated with Dysphagia with Aspiration

Dysphagia (n=53)

With Aspiration Without
(n=34) Aspiration
(n=19)

Clinical Indicators Median (IQR) Median (IQR) w p Effect size
Length of Stay 16 (12-24.75) 13 (8-19.5) 2315 .091 0.28
Admission weight 77.5(70-82.13)2 75 (69.5-88.5)b 72.5 .00 0.01
Admission mRS 5 (4-5) 4 (4-4.5) 253.5 .164 0.22
Discharge mRS 4 (4-5) 4 (3-4) 225 .062 0.30
Admission FOIS 5 (1-5) 6 (5-6) 485.5 **.002 0.50
Discharge FOIS 5 (1-6) 7 (6-7) 479.5 ** 003 0.49

Note.**p < 0.01 at Bonferroni adjusted alpha level.

@ Eighteen participants with aspiration did not have an admission weight.

b Eight participants without aspiration did not have an admission weight.

Clinical Indicators associated with Dysphagia with Aspiration Pneumonia
Associations between clinical indicators (i.e. LOS, weight loss, degree of disability [mMRS

scores], functional level of oral intake [FOIS scores]) and dysphagia with aspiration

pneumonia were determined (Table 25). At discharge, dysphagia with aspiration pneumonia

was significantly associated with severe physical disability (p<.01) (n=5; 100%), with a

strong effect size (r=0.70). Participants who developed aspiration pneumonia stayed for a

median of five days longer in hospital compared to those without aspiration pneumonia, but

this difference was not statistically significant (p=.120). Although not significant (p=.019), the

majority of participants who developed aspiration pneumonia had enteral nutrition at

discharge (median FOIS=1) (n=4; 80%).

Table 25: Clinical Indicators associated with Dysphagia with Aspiration Pneumonia
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Dysphagia (n=53)

With Without
Aspiration Aspiration
Pneumonia Pneumonia
(n=5) (n=48)
Clinical Indicators Median (IQR) Median (IQR) w p Effect size
Length of Stay 20 (16-32) 15 (10-20.25) 68.5 120 0.43
Admission weight 65 (56-73)2 80 (70-87.5)° 51 197 0.48
Admission mRS 5 (5-5) 4 (4-5) 83 227 0.31
Discharge mRS 5 (5-6) 4 (3-4.25) 35.5 **.008 0.70
Admission FOIS 1(1-5) 5 (2-6) 174.5 .087 0.45
Discharge FOIS 1(1-1) 6 (4.5-7) 195 .019 0.63

Note. **p < 0.01 at Bonferroni adjusted alpha level.
2 Three participants with aspiration pneumonia did not have an admission weight.
b Twenty-three participants without aspiration pneumonia did not have an admission weight.
The Association between Mortality and Dysphagia with Aspiration and Aspiration
Pneumonia

The association between mortality and dysphagia with aspiration and aspiration
pneumonia were determined (Table 26). Mortality was not significantly associated with
aspiration nor with aspiration pneumonia.
Table 26: Association between Mortality and Dysphagia with Aspiration and

Aspiration Pneumonia

Dysphagia (n=53)

With Without Xz p Cramer's V
Aspiration Aspiration
(n=34) (n=19)
Mortality 0.88 .349 0.13
Alive 29 16
Died 5 3
Dysphagia (n=53)
With Without X? p Cramer’'s V
Aspiration Aspiration
Pneumonia Pneumonia
(n=5) (n=48)
- .268 0.20
3 40
2 8

Note. p < 0.01 at Bonferroni adjusted alpha level.
Conclusion
The majority of participants had co-occurring diagnoses post-stroke. Aphasia, dysarthria,

and dysphagia were the most commonly co-occurring diagnoses. The median time from
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admission to SLT referral (hours) was 48 hours for the four speech, language, and
swallowing conditions. The median LOS across all four conditions was 15 days. Participants
who were referred later than 24 hours stayed in hospital for a median of three days longer
than those who were referred within 24 hours. Participants received an average of 11
intervention sessions in a median of 15 days. At admission and discharge, dysphagia with
and without aspiration pneumonia was significantly associated with moderate to severe
physical disability (MRS 3-5). At admission and discharge, dysphagia with aspiration was
significantly associated with altered consistency diets or enteral nutrition. None of the four
risk factors (i.e. poor oral hygiene, dependent for oral intake, low level of consciousness,

enteral nutrition) were significantly associated with aspiration pneumonia post-stroke.
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Chapter 5: Discussion

Speech, Language, and Swallowing Conditions

Dysphagia, aphasia, dysarthria, and apraxia of speech frequently occurred post-stroke.
There were 88% of participants who had co-occurring speech, language and swallowing
diagnoses, of which dysphagia, aphasia, and dysarthria were the most frequent combination
of conditions. The present study’s finding indicated that post-stroke, individuals were more
likely to have co-occurring speech, language and swallowing conditions compared to
conditions in isolation, which is supported by the literature (Balie et al., 2019; De Cock et al.,
2020; Flowers et al., 2013; Stipancic et al., 2019). Individuals who present with co-occurring
dysphagia, aphasia, and dysarthria post-stroke have increased complexity that requires a
wider range of SLT intervention, and careful selection of intervention methods (Mitchell et al.,
2021). Individuals who have expressive aphasia may have difficulty communicating
symptoms of dysphagia which can lead to untreated aspiration, delayed intervention,
increased risk of aspiration pneumonia, and increased LOS which can be prevented (Bryer
et al., 2010; Lazar & Boehmer, 2017; Mitchell et al., 2021; Whitehead & Baalbergen, 2019).
Individuals with co-occurring communication difficulties (e.g. dysarthria, receptive and
expressive aphasia) may have difficulty communicating effectively with family and friends,
which can lead to frustration and depression (Baker, Worrall, Rose & Bryan, 2021; Rose,
Wallace & Leow, 2019; Souchon, Kriger, Eccles & Pillay, 2020). Individuals with receptive
aphasia might have difficulty understanding and following instructions for management of
other co-occurring conditions (e.g. dysarthria and dysphagia), which influences the selection
of intervention techniques (Mattioli, 2019). Additionally, communication difficulties, such as
dysarthria and aphasia, will impact educating and counselling individuals, and affect their
ability to make decisions on treatment options (McCormick, Bose & Marinis, 2017; Stipancic
et al., 2019). Individuals referred for SLT post-stroke in the private sector are likely to
present with co-occurring dysphagia, aphasia, and dysarthria, that requires comprehensive
intervention.

Timeliness of SLT Referral and Length of Stay
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The association between timeliness of SLT referral and LOS was determined in the
present study. The majority of participants were referred within 48 hours, which is not
compliant with the World Stroke Organisation (2021), which recommends SLT referrals and
swallow screening occur as early as possible (i.e. within 24 hours of stroke admission). In
South Africa’s public sector, the average time from admission to SLT referral was 72 hours
(Balie et al., 2019), which was a longer delay in referral compared to the present study, and
suggests that private hospitals may be more timely at referring individuals with stroke to SLT
services. In the present study, participants who were referred to SLT after 24 hours stayed in
hospital for an average of three days longer compared to those who were referred within 24
hours. While not significant, this finding suggests a trend toward delayed SLT referrals being
associated with an increased LOS, which was a consistent finding in previous public sector
studies (Balie et al., 2019; Han et al., 2018; Viljoen et al., 2014). Delayed SLT referrals are
associated with delayed communication and swallowing screening and intervention, which
are related with subsequent consequences such as unsafe oral feeding, aspiration
pneumonia and dehydration, and influences when one is medically stable for discharge
(Arnold et al., 2016; Bray et al., 2017; Cohen et al., 2016; Feng et al., 2019; Han et al., 2018;
Mitchell et al., 2021; Schwarz et al., 2018; Viljoen et al., 2014). In order to reduce LOS in the
acute setting, SLTs need to raise awareness of the consequences of delayed referrals;
establish referral guidelines and pathways for healthcare professionals (i.e. Medical Doctors,
nurses) who are first in contact with individuals with stroke following admission; and monitor
the efficiency of speech and swallow screening programmes (e.g. Aphasia Rating Scale
[ASRS], Gugging Swallowing Screen [GUSS]) (Andrews & Pillay, 2017; Bray et al., 2017;
Glize et al., 2015; Joundi et al., 2017; Martino et al., 2012; Palli et al., 2017; Pierpoint &
Pillay, 2020; Viljoen et al., 2014; Yeh et al., 2011).

Length of Stay

Participants stayed in hospital longer (median LOS: 15 days) in the present study,

compared to the public sector (median LOS: 12.5 days) (Balie et al., 2019). Although there

were no significant associations between SLT conditions and LOS, participants with
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dysphagia and aphasia were associated with a longer LOS, which is in alignment with the
literature (Bray et al., 2017; Lazar & Boehme, 2017; Mitchell et al., 2021; Schwarz et al.,
2018). Participants with dysphagia who aspirated and developed aspiration pneumonia
stayed in hospital longer compared to those who did not aspirate, which was similarly
reported in previous studies (Balie et al., 2019; Finlayson et al., 2011; Schwarz et al., 2018).
Dysphagia with aspiration and aspiration pneumonia may be associated with a longer LOS
as a result of increased time in transitioning from enteral nutrition to total oral intake, poor
medical status, and physical disability (Armstrong & Mosher, 2011; Maeda, Murotani,
Kamoshita, Horikoshi, & Kuroda, 2021; Schwarz et al., 2018; Smithard, 2016). It is
necessary to manage dysphagia in individuals’ post-stroke by providing timely SLT
intervention to minimise aspiration and to reduce the risk of aspiration pneumonia; which can
improve patient outcomes and reduce healthcare costs which are associated with an
increased LOS (Bray et al., 2017; Han et al., 2018; Viljoen et al., 2014).
Degree of Physical Disability Post-Stroke

Moderate to severe physical disability (MRS 3-6) post-stroke on admission and discharge
was associated with dysphagia; and severe physical disability (MRS 5) was associated with
aspiration pneumonia at discharge. These findings are supported by previous studies (Al-
Khaled et al., 2016; Brueining & Al-Khlaed, 2015; Langmore et al., 1998; Schwarz et al.,
2018; Souza et al., 2020). SLTs should be aware that moderate to severe disability is
associated with dysphagia with aspiration pneumonia in individuals’ post-stroke; and should
incorporate this information into planning and delivering dysphagia management that
reduces aspiration pneumonia risk and optimizes patient outcomes (Brueining & Al-Khaled,
2015; Schwarz et al., 2018). Dysphagia is managed best by a multi-disciplinary team for
collaborative patient care (Kelly, Cronin, Hynes, Duxbury & Twomey, 2021; Pierpoint &
Pillay, 2020). SLTs can advise the team (i.e. Physiotherapists and Occupational Therapists)
to assist individuals’ post-stroke who have physical disability by positioning them upright for
mealtimes and practicing self-feeding, which will facilitate safe swallowing and reduce the

risk of aspiration (Kwok et al., 2015; Pedra, Pontes, Mouréo, Braga, & Vicente, 2020).
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In the present study, speech and language conditions were associated with a lower
degree of disability at admission and discharge (mRS 0-1), compared to dysphagia. In
contrast, previous studies have found an association between aphasia, dysarthria, and
physical disability post-stroke (Ali et al., 2013; Mitchell et al., 2021). Although not significant,
a higher degree of physical disability post-stroke (MRS 3-5) at discharge was associated
with co-occurring speech, language and swallowing conditions. Similarly, Balie et al. (2019)
found moderate to severe physical disability was associated with co-occurring speech,
language and swallowing conditions post-stroke. Future research should further investigate
the association between moderate to severe physical disability post-stroke and co-occurring
speech, language and swallowing conditions; and how this association impacts patient
outcomes.

Functional Level of Oral Intake Post-Stroke

Dysphagia with aspiration was significantly associated with poor functional level of oral
intake (i.e. altered consistency diets and enteral nutrition) at admission and discharge.
Similarly, in the public sector, individuals who had dysphagia with aspiration received altered
consistency diets and enteral nutrition (Balie et al., 2019). Individuals’ post-stroke who have
dysphagia with aspiration are at an increased risk for oral and pharyngeal phase difficulties;
hence they are more likely to receive altered consistency diets to assist with safe eating and
swallowing; and enteral nutrition to optimise nutrition and hydration (Cichero et al., 2017;
Cohen et al., 2016; Lee et al., 2016; Schimmel et al., 2017; Smithard, 2016). At discharge,
most participants (43.39%) continued to receive altered consistency diets; 15 (28.30%)
participants who were receiving altered consistency diets at admission returned to a regular
diet or total oral intake (FOIS 7); and seven participants (13.20%) regressed to a lower level
of oral intake or enteral nutrition.

Mode of Dysphagia Assessment and Enteral Nutrition

Decisions for enteral nutrition placement for participants with dysphagia with aspiration

risk were based on subjective clinical assessments (i.e. CSE), which is in accordance with

South African Stroke Guidelines (Bryer et al., 2011). The majority of participants who were
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placed on enteral nutrition had not been assessed via objective assessments (i.e. VFSS,
FEES) (81.25%). This finding indicates that objective swallow assessments were not used
frequently in the private sector. Objective assessments are useful as it yields information
about the presence or absence of aspiration, including silent aspiration; identifies swallow
function and impairment contributing to aspiration; and provides the opportunity to assess
the efficacy of trial interventions (Fattori et al., 2016; Field et al., 2018; Mancopes et al.,
2014; Seo, Ku, & Park, 2021; Warnecke, Dziewas & Langmore, 2021). Although private
hospitals have regular access to well-functioning technology for objective assessments (i.e.
VESS, FEES) (Ranchod et al., 2017; Young, 2016); factors such as limited medical aid
insurance cover may explain the infrequent utilisation of these assessments, which are often
expensive (Benatar, 2013). Objective assessments are not applicable for all individuals with
post-stroke dysphagia in acute care, especially individuals who have severe physical
disability or who have a poor medical status, which can impact transportation to radiology
and positioning for the assessment (Brodsky et al., 2019; Eltringham et al., 2018). Utilising
objective assessments for all individuals with post-stroke dysphagia may also increase the
risk of over-servicing (Young, 2016; Ruiters & Van Niekerk, 2014). The majority (91.66%) of
participants who had a low LOC at admission were placed on enteral nutrition as standard of
care, which is likely due to poor cough reflex and difficulty coordinating breathing and
swallowing as reported in the literature (Kenzaka et al., 2017; Mandell & Niederman, 2019).
The majority (80%) of participants who had aspiration pneumonia continued with enteral
nutrition at discharge. Individuals with aspiration pneumonia post-stroke are likely to have
long-term enteral nutrition due to severe dysphagia with aspiration and compromised

medical status (Maeda et al., 2021; Schwarz et al., 2018). The majority (62.5%) of

participants who were placed on enteral nutrition following admission were still receiving
enteral nutrition at discharge. This result indicated that there was limited progress in mode of
nutritional intake from admission to discharge. Long-term enteral nutrition may be associated

with severe physical disability (MRS 3-5), co-occurring speech, language and swallowing
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conditions, elderly and retired population, ischaemic stroke, and low LOC (Dziewas et al.,
2004; Kenzaka et al., 2017; Schwarz et al., 2018; Viljoen et al., 2014). At discharge,
caregivers and healthcare workers at step-down facilities need to be counselled that
although enteral nutrition is important for maintaining nutrition and hydration, it does not
prevent aspiration and aspiration pneumonia; therefore, precautionary measures are
necessary such as positioning adjustments and regular oral care (Langdon et al., 2009;
Mandell & Niederman, 2019).
Dehydration Post-Stroke

There were no significant associations between dehydration and speech, language and
swallowing conditions post-stroke which may be associated with efficient management of
acute complications at admission in private healthcare (Ruiz-Sandoval et al., 2018).
Previous studies have found that dysphagia post-stroke can predispose individuals to
dehydration due to fear of choking and poor oral intake due to reduced palatability of altered
food or liquid consistencies (e.g. thickened liquids) (Baijens et al., 2017; Carnaby-Mann,
Lenius, & Crary, 2007; Crary et al., 2013; McCurtin et al., 2018). In the present study, all
three participants who had admission dehydration had co-occurring speech, language and
swallowing conditions, and had moderate to severe physical disability (MRS 3-5). Two of
these participants died during the study. Associations between dehydration, physical
disability, and mortality have been reported in previous studies (Crary et al., 2013; Rowat,
Graham & Dennis, 2012; Jeong et al., 2018). Although dehydration was not a significant
complication post-stroke in the private sector, the multi-disciplinary team needs to be aware
that a high complexity of co-occurring impairments (i.e. speech, language, swallowing and
physical disability) may be associated with an increased risk of dehydration.
Aspiration and Aspiration Pneumonia Post-Stroke

The majority of participants who had dysphagia aspirated (64.15%), which was similarly
found in the public sector (Balie et al., 2019). Previous international studies have similarly
reported that individuals with post-stroke dysphagia have a high-risk for aspiration (Aoki et

al., 2016; Arnold et al., 2016; Feng et al., 2019; Mandell & Niederman, 2019; Martino et al.,
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2005). Most participants with dysphagia who aspirated did not develop aspiration pneumonia
(85.29%). A low incidence of aspiration pneumonia compared to aspiration elucidates
previous studies’ findings that not everyone who aspirates develops aspiration pneumonia,
and additional risk factors are associated with the development of aspiration pneumonia
(Brogan et al., 2014; Langmore et al., 1998; Langmore, Skarupski, Park & Fries, 2002;
Mandell & Niederman, 2019). None of the four risk factors; poor oral hygiene, dependent for
oral intake, low LOC, and enteral nutrition; were significantly associated with aspiration
pneumonia post-stroke, which may have been related to regular oral care and early SLT
referrals and dysphagia intervention in the private sector. Previous studies have similarly
reported that regular oral care, dysphagia management (e.g. positioning adjustments), and
medical intervention (i.e. daily oxygen therapy, antibiotics) are associated with reduced
incidence of aspiration pneumonia post-stroke (Mandell & Niederman, 2019; Murray &
Scholten, 2018). Although not significant, all five participants who developed aspiration
pneumonia in the present study, were dependent for oral intake. Research has shown that
being dependent for oral intake is associated with aspiration pneumonia due to poorly
trained caregivers and rushed feeding pace, resulting in aspiration (Huang et al., 2006;
Langmore et al., 1998; Langmore et al., 2002; Wright, Cotter & Hickson, 2008), and is often
observed in clinical settings. Nursing staff and caregivers require SLT training on how to
safely feed those with post-stroke dysphagia (e.g. slow feeding pace, bolus volume
modifications, upright positioning) to prevent aspiration and aspiration pneumonia (Huang et
al., 2006; Pierpoint & Pillay, 2020; Schwarz et al., 2018; Wright, Cotter & Hickson, 2008).
Mortality Post-Stroke

Ten participants died during the study period of whom all had two to four co-occurring
SLT diagnoses. Balie et al. (2019) found there was significantly more individuals without an
SLT diagnosis post-stroke died, indicating that speech, language and swallowing conditions
do not significantly predict mortality, and additional factors (e.g. comorbidities) may increase
one’s risk of mortality. In the present study, participants who had dysphagia were more likely

to die compared to those without dysphagia, which was similarly reported in the public sector
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(De Villiers et al., 2011). Dysphagia post-stroke is associated with mortality due to increased
risk of related complications such as enteral nutrition, aspiration pneumonia, dehydration,
weight loss, and malnutrition (Arnold et al., 2016; Feng et al., 2019; Schwarz et al. 2018;
Viljoen et al., 2014). From the five participants who developed aspiration pneumonia, 40%
died during the study period. There were no significant associations between mortality and
aspiration pneumonia in the present study which may have occurred due to the low
incidence of aspiration pneumonia. In comparison, previous studies with large study
populations have reported associations between aspiration pneumonia and mortality post-
stroke (Feng et al., 2019; Schwarz et al., 2018); and increased risk for mortality up to 1-year
post-stroke (Teh et al., 2018). Early acute care SLT intervention is necessary to manage
dysphagia post-stroke (Bray et al., 2017) and prevent complications, such as aspiration
pneumonia, which are associated with increased risk for mortality (Feng et al., 2019; Mandell
& Niederman, 2019).
Dysphagia Intervention

In the present study, all participants with dysphagia received compensatory strategies
(100%); whereas, swallow exercises (54.71%) and sensory stimulation (35.85%) were less
often implemented, which was similarly found in the public sector (Balie et al., 2019).
Compensatory strategies (e.g. head postures, upright positioning, modifications to bolus
volume) may have been implemented more frequently to compensate for swallowing deficits
that were not yet sufficiently rehabilitated (ASHA, 2021); and were effective in preventing
dysphagia symptoms, managing swallow safety and maintaining nutrition and hydration
intake (Johnson et al., 2014; Lazarus, 2017). Swallow exercises were necessary for
participants as these exercises reportedly improve neural plasticity and swallowing recovery
long-term (Inamoto et al., 2018; Smithard, 2016). In the present study, sensory stimuli (e.g.
ice, thermal tactile stimulation) was often used for sensory stimulation therapy. Previous
studies have reported sensory stimuli has shown improvement in pharyngo-oesophageal
swallowing biomechanics and is an effective dysphagia intervention (Gatto et al., 2021;

Nakamura, & Fujishima, 2013; Teismann et al., 2009). Dysphagia intervention techniques
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provided to participants in the present study were supported by evidence-based research
(Cohen et al., 2016; Inamoto et al., 2018; Robbins et al., 2007; Smithard, 2016).
Speech and Language Intervention

All participants with aphasia, apraxia of speech, and dysarthria received speech and
language assessment and intervention. The majority of participants with aphasia received
expressive language intervention (86%) compared to receptive language intervention (28%).
Most participants with dysarthria received articulation, respiration, and prosody intervention
to improve speech intelligibility. Consonant exaggeration was frequently provided and is a
technique that has shown clinical improvement in speech intelligibility in the Clear Speech
dysarthria program by Park et al. (2016). Prosody management, specifically rate
modification, was a common form of dysarthria intervention. Consonant exaggeration and
rate modification were beneficial strategies compared to other dysarthria techniques as
imprecise articulation, reduced speech intelligibility, and slow speaking rate, commonly
occurs post-stroke, regardless of stroke location (Mackenzie, 2011). Participants with
apraxia of speech often received techniques such as automatic speech tasks and
articulatory kinematic techniques (i.e., Rosenbek’s 8 step-Continuum Technique), which are
evidence-based strategies for improving articulation accuracy (Mauszycki & Wambaugh,
2011; Van Sickle, 2016). Previous research has found articulatory-kinematic approach has
more efficacy compared to other apraxia therapy techniques (Wambaugh, Nessler, Cameron
& Mauszycki, 2012; Wambaugh, 2021). Several evidence-based speech, language and
swallowing intervention techniques were used to manage aphasia, apraxia of speech,
dysarthria, and dysphagia; however, participants’ level of communication and swallowing
progress and associated outcomes at discharge were not determined. Future research
should assess the efficacy of communication and swallowing intervention techniques for
individuals’ post-stroke.

Number of SLT Intervention Sessions
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There were no significant differences in the number of SLT intervention sessions across
all four speech, language and swallowing conditions. Participants with co-occurring
conditions had intervention sessions comprised of a combination of speech, language, and
swallowing management, which may have contributed to an equal number of sessions. In
comparison, the public sector found individuals’ post-stroke received more dysphagia
intervention sessions than aphasia, apraxia of speech, and dysarthria; despite dysarthria
having the highest incidence (Balie et al., 2019). Prioritisation of dysphagia intervention is
likely due to associated risk of complications (Feng et al., 2019; Hersh, 2016; Mandell &
Niederman, 2019; Mitchell et al., 2021; Schwarz et al., 2018; Viljoen et al., 2014). Due to the
fast-paced nature of acute care, the focus is typically on discharge planning and transfer to
step-down facilities, hence SLTs prioritise dysphagia management, as there is limited time to
manage speech and language conditions comprehensively (Hersh, 2016). Not prioritising
speech and language management in acute care is an important issue to address as
individuals’ post-stroke who have communication impairment may miss out on early
neurological recovery, which has an impact on social participation and quality of life ((Hersh,
2016; Mc Menamin, Tierney & Mac Farlane, 2015; Mitchell et al., 2021). SLTs need to
advocate the importance of speech and language management in the acute setting and
encourage the stroke multi-disciplinary team to incorporate communication management
techniques in their intervention sessions (e.g. AAC), for holistic management (Hersh, 2016).

Participants received an average of 11 intervention sessions in a median of 15 days, in
the present study; whereas, individuals’ post-stroke in the public sector had an average of
two intervention sessions in a median of 12.5 days (Balie et al., 2019). There were more SLT
intervention sessions per median time (0.73) in the private sector, compared to the public
sector (0.16). A low frequency of intervention in the public sector was reportedly due to
prioritisation of medical and nursing care (Balie et al., 2019). A high frequency of intervention
in the acute setting is beneficial as it is associated with favourable outcomes such as earlier
stroke recovery (Martino et al., 2012), and improvement of swallowing ability (Bryer et al.,

2011; Han et al., 2018). An increased number of intervention sessions in the private sector
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could have occurred due to a lower patient demand and increased availability of SLTs (Pillay
et al., 2020; Young, 2016). Additionally, as part of the Practice’s standard of care, SLTs
treated individuals’ post-stroke on weekends (i.e., Saturday and Sunday) in addition to
weekdays, which may have contributed to a high number of intervention sessions.
Outpatient Referrals

Participants received an approximately equal number of outpatient referrals across all
speech, language and swallowing conditions. The majority of participants who were referred
for continued SLT services as an outpatient had co-occurring speech, language and
swallowing conditions (89.65%), and most of these participants had co-occurring dysphagia,
aphasia, and dysarthria (57.69%). In addition, the majority of participants who were referred
to outpatient therapy had a discharge mRS score of >1-6 (93.10%), signalling physical
disability. These findings suggested that individuals’ post-stroke with a complexity of co-
occurring speech, language and swallowing difficulties and physical disability may be
associated with being referred for outpatient therapy. Similarly, Balie et al. (2019) found a
significant number of individuals’ post-stroke with co-occurring speech, language and
swallowing conditions and physical disability were referred for outpatient therapy, compared
to conditions in isolation. Due to a high incidence of co-occurring conditions post-stroke,
outpatient therapy was necessary to continue managing these conditions, and assist
individuals with improving function, activity and participation (Whitehead & Baalbergen,
2019; WHO, 2001).
Strengths and Limitations

The study’s strengths included a prospective cohort design which was advantageous as it
allowed for the ability to control and access information from participants’ hospital folders
during data collection and analysis (Gregory & Radovinsky, 2012); the incidence of speech,
language and swallowing conditions were determined; multiple outcomes were investigated,;
and the temporal sequence between risk factors and associated outcomes were determined
(De Rango, 2016; Hoffman, 2015; Parfey & Barrett, 2015; Sedgwick, 2013a). The study was

conducted in South Africa’s private acute care sector compared to the majority of existing
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stroke research in the public sector (Balie et al., 2019; Bryer et al., 2011; Cawood & Visagie,
2016; De Villiers et al., 2011; Seedat & Penn, 2016; Viljoen et al., 2014). The study was set
at five private hospitals in the Western Cape representing four hospital network
organisations, which increased external validity (Zohrabi, 2013). Confounding variables were
controlled, such as excluding those who had co-occurring stroke and COVID-19 diagnoses,
to avoid ambiguous results (Hess et al., 2020).

There were several limitations that were encountered during the study’s data collection
process which may have affected the validity of results. Convenience sampling was used
which may have introduced bias and lack of generalisability, compared to randomised
controlled trials (Lim & In, 2019). The study’s sample size was small which affected the
statistical power of several findings. During data collection, there were some variables which
were not consistently recorded in participants’ hospital folders; such as admission and
discharge weight, stroke severity according to the NIHSS score, and stroke classification as
per OCSP criteria; therefore, the association between these variables and outcomes could
not accurately be determined.

Future Recommendations

Future recommendations include investigating associations between co-occurring
speech, language and swallowing conditions post-stroke and outcomes (i.e. degree of
disability, functional level of oral intake, dehydration, mortality, LOS); as co-occurring
conditions frequently occurred post-stroke in the present study, and there were trends
toward association with outcomes. Future research should further investigate the nature of
SLT services and stroke outcomes in South African private and public healthcare, which can

assist with future development of equitable stroke care.
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Conclusion

This prospective cohort study investigated risk factors and outcomes associated with
speech, language and swallowing conditions post-stroke in the private acute care sector in
the Cape Metropolitan area, South Africa. Co-occurring speech, language and swallowing
conditions frequently occurred post-stroke. Participants who were referred to speech therapy
greater than 24 hours, and who had dysphagia with aspiration and aspiration pneumonia,
had a longer LOS. Dysphagia and aspiration pneumonia were significantly associated with
moderate to severe physical disability. Dysphagia with aspiration was significantly
associated with poor functional level of oral intake (i.e. altered consistency diets and enteral
nutrition). Participants with dysphagia had a higher likelihood of mortality, compared to
speech and language conditions. None of the four risk factors; poor oral hygiene, low LOC,
dependent for oral intake, enteral nutrition; were associated with aspiration pneumonia, but
all participants who had aspiration pneumonia were dependent for oral intake. There were
no significant differences in the number of speech, language and swallowing intervention
sessions across all four conditions. Participants with co-occurring speech, language and
swallowing conditions and physical disability were more likely to be referred for outpatient
therapy. The study has shown that dysphagia post-stroke was strongly associated with
unfavourable outcomes in the private sector, which has implications for the acute setting
such as early SLT referrals (i.e. within 24 hours) and multi-disciplinary stroke management.
Given the lack of existing research in private healthcare, this study has provided knowledge
on speech, language and swallowing conditions post-stroke and association with risk factors,

nature of SLT services, and outcomes in South Africa’s private acute care sector.
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Appendix A - Information Letter

UNIVERSITY OF CAPE TOWN
Faculty of Health Sciences
Department of Health and Rehabilitation Sciences

Divisions of Communication Sciences and Disorders,
Disability Studies, Nursing and Midwifery, Occupational
Therapy, Physiotherapy

F45 Old Main Building,

Groote Schuur Hospital

Observatory, Cape Town, W Cape, 7925
Tel: +27 (0) 21 406 6593

RE: PARTICIPATION IN UCT RESEARCH STUDY

Dear Participant,

| am a post-graduate student from the Division of Communication Sciences and Disorders at
the University of Cape Town, currently completing my MSc Degree in Speech-Language
Pathology. | am inviting you to participate in my study entitled “Clinical Outcomes Associated
with Speech, Language and Swallowing Disorders Post-Stroke — A Prospective Cohort Study”.

Purpose of Study

The purpose of the study is to determine how many people have speech, language, and
swallowing difficulties after they have a stroke and what this means for how long they stay in
the hospital, how they eat or get nutrition, whether they become dehydrated, or get chest
infections. We will also note your medical information, including information on the type of
stroke, and whether any other problems were experienced, what type of treatment was
provided, and your status when you are discharged.

Why have you been asked to participate in this study?
You have had a stroke and have been admitted to a private hospital in Cape Town.

What is expected of you if you decide to take part in the study?

Once you give permission to take part in the study, | or my assistant researcher will review
your folder while you are in hospital from admission to discharge, to record the relevant
information. If missing information cannot be obtained from hospital folders, then the
researcher may contact you or your next of kin to obtain the relevant information.

What will you have to do if you agree to take part in this study?

Once you agree to participate in the study, you will not be required to do anything. | or my
assistant researcher will access your medical and speech therapy information from hospital
folders, and record this information. We will also need to consult with your Physiotherapist, for
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information on physical mobility. Your Speech-Language Therapist (SLT) will continue to treat
you for Speech Therapy during your hospitalisation.

Risks and Benefits

There is no concern for risk or harm. There is no benefit to participating in the study; however,
the results from the study may be used to improve management of other individuals with
strokes, who have speech, language and swallowing difficulties.

Ethical Considerations

The study has met the ethical obligations expected by the UCT Faculty of Health Sciences
Human Research Ethics Committee (FHS HREC) (HREC 730/2019). The SLTs involved in
the study will respect the privacy of your medical information by using a coding system. You
will be assigned a code so that you cannot be identified by name during the study. A separate
password-protected document will be constructed including your name and corresponding
code to ensure that data analysis checks can be performed. Data will be deleted after at least
two years post publication of the study.

Do you have to take part in this study?

You have the right to decide whether you wish to take part in this study. If you decide not to
take part in the study, your treatment will not be affected in any way. You have the right to
withdraw from the study at any point. Should you decide to withdraw from the study, you need
to inform your treating SLT or the researcher.

Post-Research

At the end of the study, you may be transferred to a step-down facility for rehabilitation and in
that case, the SLT will give handover to the SLT at that facility. You may go home after
discharge and not require follow up treatment. You may go home and require outpatient
speech therapy, which will be organized by your SLT.

Findings will be disseminated to the wider research community by publishing an article in a
peer reviewed journal. If you are interested in the study’s results, you will be able to access
the results post-publication on the UCT Faculty of Health Sciences website.

You are welcome to contact the researchers if you have any questions. The Chair of the UCT

FHS HREC, Professor Marc Blockman, can be contacted on 021 406 6338, in case you have
any queries regarding individuals’ rights and welfare as research subjects in the study.

Yours Sincerely,

/ v
Associate Prof. Shajila A. Singh (shajila.singh@uct.ac.za) / 021 406 6593

Student Researcher:
Stephanie Kaylor (stephkaylor@gmail.com) / +27 78 815 5125
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Appendix B - Consent Form

Consent Form (Participants to complete):

| have read the information letter. | have had the opportunity to ask questions and have
these answered, and | understand what the research study is about. | agree to take part in
this study.

Full Name (in block letters):

Signature:

Cell phone number:

Email Address:
Date:

Witness signature:

Full name (in block letters):

Email:

Cell phone number:

Proxy Consent Form (Participants’ Next of Kin to complete if participant is unable to

physically complete form and/or is unable to make an informed decision):

I have read the information letter. | have had the opportunity to ask questions and have

these answered, and | understand what the research study is about. |

(name of next of kin) agree for (name of participant) to take part in this

study.

Name of Participant (in block letters):

Name of Next of Kin (in block letters):

Signature:

Cell phone number:

Email Address:




Date:
Witness signature:

Full name (in block letters):

Email;

Cell phone number:
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Appendix C — Excerpt from Data Abstraction Tool
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Appendix D - Coding Manual

For all participants:
1 = For applicable or present characteristics
0 = For non-applicable/not present

EONEEEIBIER ~ missing information/ unable to be deduced
The number 1 to tally the number of incidences occurred (e.g. 1,1,1...Final total = 3)

Demographic Information

Patient Reference: ALIVE = A + number serially

Age = Number in whole years on date of admission

Language = Enter 1 or 0 under the respective language/combination of languages (e.qg.
English, English and Afrikaans) the participant speaks.

Sex = Enter 1 or 0 under the respective sex (e.g. female, male) of the participant.
Employment = Enter 1 or 0 under the respective employment status of the participant
(e.g. employed, unemployed).

Admission
Date of admission (i.e. the day the patient was admitted to hospital for a stroke
diagnosis) = DD/MM/YYYY (record on participant coding document)

Level of physical ability at admission according to mRS (value of 0-6) — Consult with
participants’ Physiotherapists. Modified Rankin Scale (mRS) value 0—-6 = Record 1
under appropriate score; if not assigned by PT then assign based on PT notes. Enter
the score (e.g. 6) under the column ‘mRS’ score.

>
>

>

>
>

>

>

0 = no symptoms

1 = no significant disability despite symptoms; able to carry out all usual duties
and activities

2 = slight disability; unable to carry out all previous activities, but able to look
after own affairs without assistance

3 = moderate disability; requires some help, but able to walk without assistance
4 = moderately severe disability; unable to walk and attend to bodily needs
without assistance

5 = severe disability; bedridden, incontinent and requiring constant nursing care
and attention

6 = dead

Mode of nutritional intake according to FOIS (refer to scale). FOIS value 1-7 = Record
1 under appropriate score, and enter the score (e.g. 4) under the column ‘FOIS’ score.

YV VV VY

A\

1=NPO

2 = tube dependent, minimal attempts of food or liquid

3 = tube dependent with consistent oral intake of food or liquid

4 = oral diet; single consistency

5 = oral diet; multiple consistencies; requiring special preparation or
compensations

6 = oral diet; multiple consistencies; no special preparation; specific food
limitations
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» 7 = total oral diet with no restrictions
e Level of consciousness/GCS scale score: If GCS score is recorded, and if the score is
above 12/15, then consider the patient alert. If the score is below 11/15, then consider
the patient low level of consciousness.

Discharge
o Date/Duration

o Discharge date = DD/MM/YYYY (record on participant coding document).
o Length of hospital stay (days) = Number — i.e. the number of NIGHTS
between admission date and discharge date.
e Destination
o Rehabilitation/Intermediate care facility — patient is going here primarily for
rehabilitation (e.g. Life Rehab; Nurture Cape View).
o Long-term care facility — patient is being placed here indefinitely for long-term
nursing care (e.g. Oasis Care Centre).
e Status
o Level of physical ability at discharge according to mRS (vale of 0-6) — Consult
with participants’ Physiotherapists: Record 1 under appropriate score and enter
the mRS score under the column ‘mRS Score’. Mode of nutritional intake
according to FOIS (refer to scale): Record 1 under appropriate score, and enter
the FOIS score under ‘FOIS score’.
o Level of consciousness according to GCS: If GCS score is recorded, and if
the score is above 12/15, then consider the patient alert. If the score is below
11/15, then consider the patient low level of consciousness.

Stroke Details
e Ischaemic = infarct.
e Haemorrhagic = bleeding.
e Previous stroke = Any stroke that occurred prior to the stroke for which they were
currently admitted for.
e Type of stroke
o Unspecified — unknown whether the stroke is ischaemic or haemorrhagic
(stated by the patient’s Doctor).
o Record detailed information on type of stroke on participant coding document.
NIH Stroke Scale Score: Record 1 under appropriate score, and enter the
e NIH score under the column ‘NIH score’.
0= No stroke.
1-4 = Minor stroke.
5-15 = Moderate stroke.
16-20 = Moderate to severe stroke.
21-42 = Severe stroke.
o Hemiparesis: Any weakness or slight paralysis on one side of the body.
¢ Hemiparalysis: Paralysis of one side of body.

Comorbidities
¢ Incidences of new co-morbidities: List all new conditions which has been diaghosed
during length of current hospitalisation — Record this on participant coding document.
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e Other comorbidities — List any additional comorbidities on participant coding document.
e Cardiac: Check for specific cardiac conditions (e.g. Atrial Fibrillation (AF)).
e Take note of the following abbreviations:

YVVVYVYVVYVYVVVYYVYY

VVVVVVVVVYVYVYVVVYVYYYYVYVY

AF = Atrial Fibrillation

AKA = Above the Knee Amputation

ARF: Acute Renal (kidney) Failure

BKA = Below the Knee Amputation

BP = Blood Pressure

Ca = Cancer

CHD = Coronary Heart Disease (type of Hypertensive Heart Disease)
CHF/CCF = Congestive Heart Failure/ Congestive Cardiac Failure
CKD = Chronic Kidney Disease

COPD = Chronic Obstructive Pulmonary Disease

CVD = Cardiovascular Disease

* CVD also includes Coronary Artery Diseases (CAD), such as angina
DM = Diabetes Mellitus

DNR = Do Not Resuscitate

DVT = Deep Vein Thrombosis

ESLD = Hepatic/ Liver Failure

ESRD = Kidney/ Renal Failure

GO/ERD = Gastroesophageal Reflux Disorder

HBP = High Blood Pressure/ Hypertension

HPT/ HPN = Hypertension

IBD = Inflammatory Bowel Disease

IBS = Irritable Bowel Syndrome

IDDM = Insulin-dependent diabetes mellitus/ Type 1 diabetes

IHD = Ischaemic Heart Disease

LVH = Left Ventricular Hypertrophy (type of Hypertensive Heart Disease)

MI = Myocardial Infarction

MNE = Motor Neuron Disease

PE = Pulmonary embolism (a type of blood clot in the lungs)
PVD = Peripheral Vascular Disease

RDS = Respiratory Distress Syndrome

SOB = Shortness of breath

UTI = Urinary tract infection

e Types of liver disease:

Dentition

VVVYVYYYYVYVY

Nonalcoholic fatty liver disease
Hepatitis C

Hepatitis B

Cirrhosis of the liver

Alcoholic hepatitis

Hepatitis A

Hemochromatosis


https://www.medicinenet.com/insulin/article.htm
https://www.medicinenet.com/type_2_diabetes_pictures_slideshow/article.htm
https://www.medicinenet.com/type_1_diabetes/article.htm
https://www.medicinenet.com/pulmonary_embolism/article.htm
https://www.medicinenet.com/image-collection/lungs_picture/picture.htm
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Nonalcoholic+fatty+liver+disease&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIEsdMNynNzHjE6cwu8_HFPWMpq0pqT1xhNuLiCM_LLXfNKMksqhdS42KAsGS5eKYQuDQYpbi4El2cRq4Jffl5iTnJ-Rn5OZrJCWmJJSaVCTmZZapFCSmZxamJxKgDj4dxFggAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQFA
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Hepatitis+C&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIAsbNSykoeMTpyC7z8cU9YymLSmpPXGI24uIIz8std80oySyqFVLjYoCwpLh4puCYNBikuLjiPZxErt0dqQSJQXWaxgjMA_S8f22oAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQFg
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Hepatitis+B&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIEsQ3NzJMqHjE6cwu8_HFPWMpq0pqT1xhNuLiCM_LLXfNKMksqhdS42KAsGS5eKYQuDQYpbi4El2cRK7dHakEiUGVmsYITABCDaKdtAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQGA
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Cirrhosis+of+the+liver&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIAsS3N84ofMTpyC7z8cU9YymLSmpPXGI24uIIz8std80oySyqFVLjYoCwpLh4puCYNBikuLjiPZxGrmHNmUVFGfnFmsUJ-mkJJRqpCTmZZahEAoGGfx3UAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQGg
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Alcoholic+hepatitis&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVAKzjcrLzC3MHzG6cgu8_HFPWMpm0pqT1xjNuLiCM_LLXfNKMksqhTS42KAsOS4-KSRtGgxSPFxIfJ5FrMKOOcn5Gfk5mckKGakFiUBdmcUAOGxXn3gAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQHA
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Hepatitis+A&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIEsQ0rs6pyHzE6cwu8_HFPWMpq0pqT1xhNuLiCM_LLXfNKMksqhdS42KAsGS5eKYQuDQYpbi4El2cRK7dHakEiUGVmsYIjAO6hWQZtAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQHg
https://www.google.com/search?rlz=1C1CHZL_enZA780ZA780&q=Hemochromatosis&stick=H4sIAAAAAAAAAONgFuLSz9U3MDFPL8otVOIAsTPKs7MfMTpyC7z8cU9YymLSmpPXGI24uIIz8std80oySyqFVLjYoCwpLh4puCYNBikuLjiPZxErv0dqbn5yRlF-bmJJfnFmMQBY2VPEbgAAAA&sa=X&ved=2ahUKEwjQgKS_v6DhAhXw1uAKHWJ5DMUQ0EAwFXoECAwQIA
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Oral hygiene status: Good/Clean = Tongue is clean with no white colouring; no food
particles in between teeth/dentures/cheeks; mouth is cleaned with
mouthwash/toothpaste and mouth kit (i.e. sponge stick, gauze, toothbrush).

Oral hygiene status: Poor = Oral thrush (white colouring on tongue); food particles in
between teeth/cheeks/palate; skin peeling off lips; mouth sores; no
mouthwash/toothpaste or mouth Kit.

Tally the number of times oral hygiene was reported good/per total no. of sessions,
and give the total number when patient is discharged. Does not include assessment
session.

Consider oral care “good” if reported or not reported in case notes. Consider oral
care “poor” if reported in case notes.

>50% (e.g. 6/10 sessions) of oral hygiene noted good/per total. no. of sessions =
Consider routine oral care implemented.

<50% (e.g. 3/10 sessions) of oral hygiene noted/per total no. of sessions = Consider
lack of routine oral implemented.

Enter 1 under “good” or “poor” depending on percentage (no. of times oral hygiene
noted good/total no. of sessions).

Pneumonia (as verified by Radiologists’ interpretation of chest-xrays and by the

medical diagnosis made by the participants’ Physicians)

Hospital-acquired pneumonia = Any pneumonia contracted by a person that is
hospitalised (e.g. Klebsiella pneumonia).

Aspiration pneumonia = Pneumonia caused as a result of aspiration of food or liquid.
Community-acquired pneumonia = Any pneumonia contracted by a person outside of
the hospital environment (i.e. before admitted to hospital).

*Enter 1 or 0 under the respective pneumonia options.

Dysphagia Interventions

Mode of nutritional intake = Any modification to the method of eating or feeding a
patient (e.g. slow pace, small bolus volumes, via syringe instead of straw etc.).
Sensory intervention = Icing to facial musculature, different tastes (e.g. sour, cold),
thermal tactile stimulation.

Oral diet and oral supplements = The patient receives an oral diet (e.g. puree/soft/full)
and also oral supplements (e.g. Fresubin drinks, Kcal creme etc.).

Enteral nutrition and oral intake = The patient is tube-fed via Nasogastric Tube (NGT)
or PEG tube, and also receives small volumes of food and/or liquid orally.

Nature of SLT Services

The number of dysphagia/aphasia/dysarthria/apraxia of speech sessions does not
include the assessment session.

Time from admission to SLT referral (hours) = Number (e.g. 24).

Aphasia Rx: Consider word retrieval rx as part of expressive language rx.

Total number of intervention sessions = Number of 15-minute interval therapy sessions
(i.e. the number of therapy/contact time sessions we’ve had with the patient).
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If there are combined therapy sessions (e.g. dysphagia and aphasia rx in one session)
then count as one session for each condition (1 session for dysphagia and 1 session
for aphasia).

Length of Intervention = The period of time the patient could have received therapy in
hospital (i.e. excluding assessment session, count all days till discharge, irrespective
of whether the patient was or wasn’t seen by Speech Therapy for therapy sessions).
“Other” aphasia/apraxia of speech/dysarthria therapy content = Record which other
therapy techniques were used in sessions, on participant coding document.

Referrals = State the number of referrals by SLT. If referrals were made, state which
Health Professionals were referred to (e.g. Dietitian, OT) on the patrticipant coding
document.
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Appendix E - Functional Oral Intake Scale

TUBE DEPENDENT (levels 1-3)
No oral intake
Tube dependent with minimal/inconsistent oral intake

Tube supplements with consistent oral intake

TOTAL ORAL INTAKE (levels 4-7)
Total oral intake of a single consistency
Total oral intake of multiple consistencies requiring special preparation

Total oral intake with no special preparation, but must avoid

specific foods or liquid items

Total oral intake with no restrictions

! Crary MA, Carnaby-Mann GD, Groher ME. Initial psychometric assessment of a functional oral
intake scale for dysphagia in stroke patients. Arch Phys Med Rehabil 2005;86:1516-1520.
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Appendix F - Modified Rankin Scale

MODIFIED Patient Name:
RANKIN Rater Name:
SCALE (MRS) Date:

Score Description

0 No symptoms at all

No significant disability despite symptoms; able to carry out all usual duties and activities

Slight disability; unable to carry out all previous activities, but able to look after own affairs
without assistance

Moderate disability; requiring some help, but able to walk without assistance

Moderately severe disability; unable to walk without assistance and unable to attend to own bodily
needs without assistance

Severe disability; bedridden, incontinent and requiring constant nursing care and attention

Dead

TOTAL (0-6):
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Appendix G - HREC Ethics Approval Letter

ooo]
7 UNIVERSITY OF CAPE TOWN ' ﬁ‘«sr

‘e Facuity of Health Sciences

Human Research Ethics Committee

Room G50-46 Old Main Bullding
Groote Schuur Hospltal
Observatory 7925
Telephona [021] 406 6492
Emaill: h.arefdlen .8¢.2
Wabslte: Ith.uct.ac.za/fh: man r

26 November 2019
HREC REF: 730/2019

Prof S Singh

Department of Health & Rehab Sciences
F-45 OMB

Dear Prof Singh

PROJECT TITLE: CLINICAL OUTCOMES ASSOCIATED WITH SPEECH, LANGUAGE AND SWALLOWING
DIFFICULTIES POST-STROKE - A PROPESTIVE COHORT STUDY {MSC DEGREE - MISS S KAYLOR)

Thank you for submitting your study to the Faculty of Health Sciences Human Research Ethics
Committee (HREC) for review.

It is a pleasure to inform you that the HREC has formally approved the above-mentioned study.
Approval is granted for one year until the 30 November 2020.
Please submit a progress form, using the standardised Annual Report Form if the study continues

beyond the approval period. Please submit a Standard Closure form if the study is completed within the
approval period.

(Forms can be found on our webslte: www.health.uct. s/forms)
The HREC acknowledge that the student: Miss S Kaylor will also be Involved In this study.

Please quote the HREC REF in all your correspondence.

Please note that the ongoing ethical conduct of the study remains the responsibility of the principal
investigator.

Please note that for all studles approved by the HREC, the principal investigator must obtaln appropriate
Institutional approval, where necessary, before the research may occur.

Yours sincerely 7 /\\—//

!

PR N
AN RE

Federal Wide Assurance Number: FWA0D001637.
Institutional Revlew Board (IRB) number: IRB00001938
NHREC-registration number: REC-210208-007

HREC 730/2019
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This serves to confirm that the University of Cape Town Human Research Ethics Committee complies
to the Ethics Standards for Clinical Research with a new drug in patients, based on the MedIcal
Research Council (MRC-SA), Food and Drug Administration (FDA-USA), International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use: Good Clinical Practice
(ICH GCP), South African Good Clinical Practice Guidelines (DoH 2006), based on the Association of
the British Pharmaceutical Industry Guidelines (ABPI), and Declaration of Helsinki (2013) guidelines.
The Human Research Ethlcs Committee granting this approval is in compliance with the ICH

Harmonised Tripartite Guidelines E6: Note for Guidance on Good Clinical Practice (CPMP/ICH/135/95)
and FDA Code Federal Regulatlon Part 50, 56 and 312.
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Appendix H - Permission Letter to CEOs of Hospital sites

UNIVERSITY OF CAPE TOWN ' E%E
Faculty of Health Sciences
Department of Health and Rehabilitation Sciences

Divisions of Communication Sciences and Disorders,
Disability Studies, Nursing and Midwifery, Occupational
westy of Cog, %, Therapy, Physiotherapy

&

- =N F45 Old Main Building,
5 NP Groote Schuur Hospital
g 005 Observatory, Cape Town, W Cape, 7925

Tel: +27 (0) 21 406 6593

RE: UCT POST-GRADUATE STUDENT REQUEST FOR APPROVAL to RECRUIT
PARTICIPANTS FOR A PROSPECTIVE RESEARCH STUDY

Dear

| am a post-graduate student from the Division of Communication Sciences and Disorders at
the University of Cape Town, currently completing my MSc Degree in Speech-Language
Pathology.

Purpose of Study

| am completing my Master’s degree in adult neurology and dysphagia, and plan to conduct a
prospective cohort research study within the private acute care setting. This study has been
approved by the UCT FHS HREC (HREC 730/2019). The purpose of the study is to determine
the incidence of speech, language and swallowing disorders post-stroke, and their
associations with clinical outcomes (i.e. length of hospital stay, mortality, level of physical
ability, dehydration, and weight loss). Dysphagia, dysarthria, apraxia of speech and aphasia
often occur following stroke, and can result in varied outcomes. However, it is unclear as to
which of these disorders contribute to the outcomes, and whether Speech Therapy services,
within the acute care setting, influences these outcomes. Further, it is unclear why only some
individuals who aspirate develop aspiration pneumonia, and which risk factors are likely to
predict aspiration pneumonia post-stroke. This study aims to investigate the relationship
between risk factors and clinical outcomes. Knowledge about these relationships may guide
implementation of protocols to improve clinical outcomes.

Inclusion and Exclusion Criteria

The study will include all individuals who have a diagnosis of stroke and have been admitted
to one of the following private hospitals in Cape Town: . The
study will exclude: individuals presenting with pre-existing dysphagia, dysarthria, aphasia, and
apraxia of speech.

Research Personnel
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The research personnel will include the researcher and a second data abstractor, who is also
a Speech-Language Therapist (SLT). Two additional SLTs who work at the data collection
sites will assist with administering outcome measure scales. All SLT personnel involved are
registered with the HPCSA, and are employed by Speech Therapy Practice.
The SLTs will consult with participants’ Physiotherapists about the Modified Rankin Score
(mRS). Participants’ Physiotherapists will be given a letter of information to inform them about
the study.

Research Procedure

Recruitment will involve the researcher meeting with the SLTs who work at the hospitals, to
brief them about the study and requirements for eligible participants. The SLTs will need to
get permission from potential participants, to give their names and contact details to the
researcher. Convenience sampling will be used. This means that all individuals’ post-stroke
who have been admitted, will be selected to participate in the study. Data collection will
involve: (1) Administering two outcome measure scales, the Modified Rankin Scale (MRS)
and the Functional Oral Intake Scale (FOIS), at admission and discharge to identify any
changes in physical independence and mode of nutritional intake; (2) abstracting data from
the SLTs files on Dropbox, which is the Practice’s standard tool used for storing patient
information and (3) recording data onto an electronic data abstraction tool on Excel, which will
be password protected. The variables of interest include: Demographic data, medical history
including co-morbidities and medication, stroke details, nature of speech, language and
swallowing difficulties, nature of speech therapy services and clinical outcomes. A pilot study
will be conducted prior to the main study on 10 participants. Data collection will occur for a
period of 6 months in 2020 to ensure that the target sample size of 85 is achieved. Data
analysis will involve identifying missing information and conducting various statistical
measures, to analyse the results. SLTs will continue to treat participants for speech therapy
from admission to discharge.

Risks and Benefits

There is no concern for risk or harm. There are no benefits for participants. However, the
results from the study may help with improved management of individuals post-stroke, who
present with speech, language and swallowing difficulties.

Ethical Considerations

Participants have the right to voluntarily decide whether or not to participate in the study, and
to withdraw from the study at any point. The researcher will contact potential participants
telephonically/in person, to inform them about the study, what it entails, and to obtain consent.
Consent forms will be written in English, and translated into Afrikaans and isiXhosa by
translators. If the patient is someone being treated by the researcher, then the research
assistant will meet with the patient to recruit them into the study. If participants are medically
unstable or have receptive or global aphasia and/or cognitive impairment, they will be given
an adapted pictographic consent form. However, if participants’ medical, physical, language
and/or cognitive impairments are severe (i.e. disoriented, limited verbal ability), and restricting
their ability to make an informed decision, proxy consent will need to be obtained from a legally
authorised caregiver. The researcher will be responsible for collecting signed consent forms.
Consent forms will be scanned and uploaded to an electronic storage system, and physically
stored in a safe, secure location for two years post-publication, after which it will be destroyed.
Participants will be required to provide their names in consent forms; however, a coding
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system will be used to address participants’ confidentiality within the study. Each participant
will be assigned a code, which will be recorded on the data abstraction tool. In addition, a
separate password-protected document will be created with the participants’ names and their
respective code to ensure that reliability checks can be conducted. Participant information will
only be accessible to the researcher and the second data abstractor. Data will be deleted after
at least two years post publication of the study.

Post-Research

At the end of the study, participants may be transferred to a step-down facility for rehabilitation
and in that case, the SLT will give therapy progress handover to the SLT at that facility.
Participants may go home after discharge and not require follow up treatment. Participants
may go home and require outpatient speech therapy, which will be organized by the SLT who
treated them, and therapy will continue post-study for as long as the patient’s medical aid
allows for, or until the patient does not require further therapy sessions.

Findings will be disseminated to the wider research community by publishing an article in a
peer reviewed journal. If you are interested in the study’s results, you will be able to access
the results post-publication on the UCT Faculty of Health Sciences website.

We hereby request permission to conduct this study at . You are welcome
to contact the researchers if you have any questions. The Chair of the UCT FHS HREC,
Professor Marc Blockman, can be contacted on 021 406 6338, in case you have any queries
regarding individuals’ rights and welfare as research subjects in the study.

Yours Sincerely,

o

{
I

Associate Prof. Shajila A. Singh (shajila.singh@uct.ac.za) / 021 406 6593

Student Researcher:
Stephanie Kaylor (stephkaylor@gmail.com) / +27 78 815 5125
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mailto:stephkaylor@gmail.com)%20/
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Appendix | = Pictographic Consent Form

WOULD YOU LIKE TO TAKE PART IN OUR STUDY?

|Client Name:

|Researcher Name:
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I am a student at the University of Cape Town. | am also a Speech and Language Therapist.

sLpiol
PY, A, Kagan
uu&-&

I would like to ask you if you are interested in taking part in my research study.
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1 want to find out how many people

have speech, language and
swallowing disorders after stroke,
and what type of outcomes this can

lead to.

I or my assistant researcher will need to get your details from your medical folder.
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You will not have to do anything.

" e e A r”
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We will record your information from your medical folder.

Your information will be kept safe and not shared with anyone.
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You will be required to provide your name for the consent form, but your name will be
protected by using a password-protected code for the study.

Benefits:

Results from the study will
management of other

help us to improve
patients with stroke, who have

speech, language and swallowing disorders.
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Risk:

There is no danger

to participating in the

study.
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We will not pay you or give you anything if you take part in our study.
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You are allowed to not want to take part in the study.

You are allowed to back out of the study at any point.
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If you don’t take part or change your mind, it will not impact on your health care.

)

11

Questions?

Do you agree to take part in this research study?
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YES NO

If you agree to take part, we need to sign.
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Name: |
Signature:
Researcher: (

Signature:

Witness:
Date:
Place:

Please contact the research supervisor, Associate Prof. Shajila A. Singh on 021 406 6593/
shajila.singh@uct.ac.za, or the researcher, Stephanie Kaylor at 078 815 5125/
stephkaylor@gmail.com, or the Chair of the Human Research Ethics Committee (HREC),

Professor Marc Blockman, at (021) 406 6338 if you have any problems or questions.


mailto:shajila.singh@uct.ac.za
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Surname

Name

Hospital

Appendix J — Excerpt from Participant Coding Document

Doctor

Date of Stroke

Stroke Details

Date of Admission

Date of Discharge

Incidences and new co-morbidities
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Additional Co-morbidities



Appendix K - Additional Results
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Table K1: Degree of Disability at Discharge according to the Modified Rankin Scale

(mMRS)
MRS Score 0 1 2 3 4 5 6
n (%)
N=68
Aphasia 1 1 1
3(4.41) (33.33) (33.33) (33.33)
Dysarthria 2 1
3(4.41) (66.66) (33.33)
Dysphagia 1 1
2 (2.94) (50) (50)
Aphasia & 3 1 1 1
Dysarthria (50) (16.66) (16.66) (16.66)
6 (8.82)
Dysarthria & 2 2 3 3
Dysphagia (20) (20) (30) (30)
10 (14.70)
Aphasia & 1 2 1
Apraxia (33.33) (66.66) (33.33)
3(4.41)
Aphasia & 1 1 3 2
Dysphagia (14.28) (14.28) (42.86) (28.57)
7 (10.29)
Aphasia, 3 2 1 3 12 2 3
Dysarthria & (11,54) (7.70) (3.85) (11.54) (46.15) (7.70) (11.54)
Dysphagia
26 (38.23)
Apraxia, 1 2
Dysarthria, (33.33) (66.66)
Dysphagia
3(4.41)
Aphasia, 1 2
Apraxia, (33.33) (66.66)
Dysphagia
3(4.41)
Aphasia, 1 1
Apraxia, (50) (50)
Dysarthria,
Dysphagia

2 (2.94)
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Table K2: Functional Oral Intake at Discharge According to the Functional Oral Intake

Scale (FOIS)
FOIS Score 1 3 5 6 7
n (%)
N=68
Aphasia 3
3(4.41) (100)
Dysarthria 3
3(4.41) (100)
Dysphagia 1 1
2 (2.94) (50) (50)
Aphasia, 1 5
Dysarthria (16.66) (83.33)
6 (8.82)
Dysatrthria, 3 1 2 4
Dysphagia (30) (20) (20) (40)
10 (14.70)
Aphasia, 4 1 2
Dysphagia (57.14) (14.26) (28.57)
7 (10.29)
Aphasia, 3
Apraxia (100)
3(4.41)
Aphasia, 5 2 3 7 9
Dysarthria, (19.23) (7.70) (11.54) (26.92) (34.61)
Dysphagia
26 (38.23)
Aphasia, 1 2
Apraxia, (33.33) (66.66)
Dysphagia
3(4.41)
Apraxia,
Dysatrthria, 3
Dysphagia (100)
3(4.41)
Aphasia, 1 1
Dysarthria, (50) (50)
Apraxia,
Dysphagia

2(2.94)
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Table K3: Co-occurring Speech, Language and Swallowing Conditions and Mortality

SLT Conditions

Mortality (n=10 deceased)

n %
Aphasia, Dysarthria, Dysphagia 3 30
Dysarthria, Dysphagia 3 30
Aphasia, Dysphagia 2 20
Aphasia, Apraxia, Dysarthria, Dysphagia 1 10
Aphasia, Dysarthria 1 10
Table K4: Number of Participants Referred to SLP within 24 hours
Participants referred to SLT within 24 hours n %
(n=32)
Aphasia, Dysarthria, Dysphagia 9 28.12
Dysarthria, Dysphagia 8 25
Aphasia, Dysarthria 5 15.62
Dysphagia 2 6.25
Aphasia, Dysphagia 2 6.25
Aphasia, Apraxia, Dysarthria, Dysphagia 2 6.25
Aphasia 2 6.25
Aphasia, Apraxia, Dysphagia 1 3.12
Aphasia, Apraxia 1 3.12
Table K5: Co-occurring SLT Conditions and Number of Outpatient Referrals
Co-occurring SLT Conditions n=No. of No. of outpatient %
(n=26) participants referrals (n=26)
Aphasia, Dysarthria, Dysphagia 15 57.69
Apraxia, Dysarthria, Dysphagia 3 100
Aphasia, Apraxia, Dysphagia 3 100
Aphasia, Dysphagia 2 28.47
Dysarthria, Dysphagia 2 20
Aphasia, Dysarthria 1 16.60
Table K6: Nature of SLT Services
Nature of SLT Services N Minimum Maximum  Mean SD Median 95%CI
Referrals
Number Days Stroke onset to Admission 68 0 3 0.04 0.36 0 0-0
Time admission to SLT Referral (hrs) 68 0 336 53.29 54.04 48 24-72
Length of Hospital Stay (days) 68 2 164 21.19 25.29 15 9-20
Number of SLT Outpatient Referrals 68 0 3 0.51 0.68 0 0-1
Number of Intervention Sessions
Dysphagia 53 0 89 6.93  14.05 4 0.75-8
Aphasia 50 0 34 3.82 5.02 3 0.5-5
Dysarthria 50 18 2.26 3.38 0.5 0-3.25
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Apraxia 11 22 1.38 4.08 0 0-0
Total Number Intervention Sessions 68 112 10.94 16.45 4-11.5
Table K7: Outcome Measure Scores at Admission and Discharge

Outcome Measure Scores N Minimum Maximum Mean SD Median  95%CI
aNIHSS Score 12 0 22 2.00 5.11 0 0-0
MRS Admission Score 68 1 5 3.83 1.28 4 3-5
mRS Discharge Score 68 0 6 3.46 1.82 4 2-5
FOIS Admission Score 68 1 7 4.66 2.22 5 2.75-6
FOIS Discharge Score 68 1 7 5.16 2.39 6 4.5-7
Admission Weight 34 47 120 77.31 14.88 80 70-85.88
Discharge Weight 22 51 120 80.84 15.35 80 70-88.75

aNIHSS Scale: 0= No stroke; 1-4 = Minor stroke; 5-15 = Moderate stroke; 16-20 =

Moderate to severe stroke; 21-42 = Severe stroke.





