Chapter 7
Swallowing and Nutritional Complications

David Smithard and C. Elizabeth Weekes

Abstract Malnutrition and dysphagia are common after stroke and frequently
occur together. Failure to recognise their presence and manage them effectively will
result in increased morbidity and mortality. Infection risk may be raised, recovery
and rehabilitation will be slowed, and people will be more likely to end up in long-
term care. Treatment of malnutrition and swallowing difficulties requires early rec-
ognition, e.g. through routine screening procedures, and their management requires
input from the multi-disciplinary team.

Monitoring of nutrition and swallowing status needs to be regular and consistent and
may need to continue beyond hospital discharge into the care home environment and in
those living at home. Consequently, issues around the detection and management of
malnutrition and dysphagia need to be raised with all care staff and professionals.
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Key Messages

* Dysphagia and nutritional problems are common after stroke.

» Poor nutritional status may predate the stroke, as may dysphagia.

* People may not eat due to post-stroke co-morbidities, depression, infec-
tion, and psychological and social issues.

* Poor nutrition and dysphagia are markers of poor outcome and increased
mortality.

* The management of both dysphagia and malnutrition requires multi-
disciplinary input.

* Ongoing nutritional care needs (including swallowing problems) should be
considered during discharge planning.

* Patients with long-term care needs should be reviewed regularly
post-discharge.
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Introduction

Dysphagia after stroke is common as is under-nutrition. Both are indicators of a
poorer prognosis and an increase in dependency. It is therefore essential that they
are recognised and managed appropriately at the earliest opportunity.

Definitions

Malnutrition

No universally accepted definition of malnutrition exists; however, one that is com-
monly cited in the UK literature is as follows:

A state of nutrition in which a deficiency or excess (or imbalance) of energy, protein, and
other nutrients causes measurable adverse effects on tissue/body form (body shape, size and
composition) and function, and clinical outcome. [1]

This definition encompasses both over- and under-nutrition and emphasises the
impact of malnutrition on functional and clinical outcomes in individuals. Recently,
an International Guideline Consensus Committee [2] categorised malnutrition, i.e.
under-nutrition, in the following three ways:

1. Starvation-related malnutrition where chronic starvation occurs in the absence
of inflammation such as might result from a range of social and/or psychological
issues.

2. Chronic disease-related malnutrition where there is chronic, mild to moderate
inflammation such as might be associated with chronic diseases such as COPD,
cancer, or chronic renal failure.

3. Acute disease or injury-related malnutrition where there is acute, severe inflam-
mation and the patient is usually hospitalised.

While this provides a useful aetiological classification of under-nutrition, and
recognises the effects of illness and other factors on nutritional status, there remain
no clear criteria for how each category might be identified in clinical practice. Taken
together however, these two definitions [1, 2] encapsulate both the potential causes
and adverse impacts of malnutrition.

Overweight and Obesity

Overweight and obesity are defined as “abnormal or excessive fat accumulation
that may impair health” [3]. In this chapter, the term malnutrition will be taken to
mean under-nutrition and the terms overweight and obesity will be used to describe
over-nutrition.
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Dysphagia

Dysphagia is defined in the Oxford English Dictionary as “A condition in which
swallowing is either difficult or painful. It may be caused by diseases of the mouth,
pharynx, or larynx, neuromuscular disturbances, or obstruction of the oesophagus”.
Aphagia is just an extreme form of dysphagia.

Other relevant definitions in this context are eating, i.e. “The transfer of food/
drink to the mouth” and swallowing, i.e. “The transfer of food from the mouth to the
stomach”.

Malnutrition
Epidemiology

Malnutrition has widespread adverse effects on physical, social, and psychological
function including decreased muscle strength, low mood, decreased ability to per-
form everyday tasks [4], and poorer quality of life [5]. In the presence of illness,
malnutrition results in delayed recovery, increased complications, and increased
mortality [6] and is associated therefore with increased hospitalisation and use of
health and social care resources [7]. As a result, malnourished individuals cost twice
as much to manage as the well-nourished [8], and in the UK the cost of managing
malnourished individuals has been estimated to be up to £13 billion per year [9].
Furthermore, caring for nutritionally vulnerable family members or friends imposes
a significant burden on carers, with around 60 % of carers worrying about the nutri-
tion of the person they care for, and one-quarter looking after someone who is
underweight [10]. In the UK, national surveys using a validated nutrition screening
tool [11] suggest that, at any time, around three million individuals are at risk of
malnutrition or are malnourished, i.e. nutritionally vulnerable, with more than one
million being elderly [12]. Until recently the focus of detecting and managing mal-
nutrition has been in hospitals [7]; however, it is evident that the vast majority of
nutritionally vulnerable individuals (90 %) live in their own homes in the commu-
nity with only 5 % being in sheltered housing, 3 % in care homes, and 2 % in hos-
pital [13].

In stroke populations, reported prevalence rates of malnutrition vary widely from
6 % up to 62 % [14]. While this variation may in part depend on the care setting,
type, and severity of stroke or time since initial insult [15-21], there is also consid-
erable variability in the methods and thresholds used to define malnutrition [14]. For
example, of the 18 studies included in the review by Foley et al., only three used
structured nutritional assessment methods that had been validated previously [17,
19, 20], i.e. the Mini Nutritional Assessment [22] and the Subjective Global
Assessment [23], and one large, multi-centre study [24] used a variety of methods
in the different recruitment sites (n=25 hospitals) including a previously validated
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“informal assessment” [25]. In a recent study in two stroke units in south London,
the use of a validated nutrition screening tool, i.e. the Malnutrition Universal
Screening Tool (MUST), suggested around 30 % patients are at medium or high risk
of malnutrition on admission to hospital following an acute stroke [26].

Similar to other malnourished populations, malnourished stroke patients are
more likely to develop complications in hospital such as gastrointestinal bleeds,
pneumonia, and other infections [20, 21, 24] and as a result they stay in hospital
longer [16, 20, 27], suffer poorer functional outcomes [21], are less likely to be
discharged home [28], and have higher hospitalisation costs [27]. They are also
more likely to die in hospital or soon after discharge [16, 17, 21]. Indeed, being
malnourished has been shown to be an independent predictor of poor outcome in
patients who have had a stroke [18, 26].

Following a stroke, those patients who survive frequently develop swallowing
and other feeding difficulties secondary to their stroke and often become more mal-
nourished during their hospital stay [29]. Furthermore, in a significant proportion of
patients, malnutrition continues beyond hospital discharge and can last for many
months after the initial insult. For example, in a study of 206 stroke survivors more
than 65 % reported some eating difficulties at 6 months post-stroke, with eating dis-
abilities having a significant adverse effect on quality of life [30], and in a study of
305 stroke survivors weight loss persisted for up to 12 months post-stroke in one-
quarter of patients [31]. Patients discharged to nursing homes appear to be at par-
ticular risk of eating difficulties, with one study reporting that more than 80 % of
stroke patients in nursing homes were assessed as having some sort of dependence
in eating [32]. These studies suggest that stroke patients who are malnourished at
hospital discharge are likely to require longer term nutritional support and regular
monitoring in care homes and/or the community to avoid the negative outcomes
associated with malnutrition, e.g. hospital readmissions, decline in functional sta-
tus, and poor quality of life.

Aetiology

Following a stroke, the most obvious cause of malnutrition is dysphagia. However,
there are a whole host of other potential causes that could either exacerbate pre-
existing malnutrition or precipitate it in the nutritionally vulnerable (Table 7.1).
While in hospital, the reasons for poor dietary intake and subsequent weight loss
are most likely to be illness related and may include disease- or drug-induced
anorexia, periods of temporary starvation (nil by mouth) for dysphagia or medical
procedures, feeding difficulties secondary to impaired mobility and/or perception
issues, pain, anxiety, or depression [33]. In both hospitals and care homes how-
ever, organisational issues might further limit individuals’ choice, availability, and
access to food. Furthermore, a lack of attention to nutritional care might also have
an adverse impact on an individual’s intake. For example, provision of unfamiliar or
inappropriate foods, inadequate supervision or support during mealtimes, patients
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Table 7.1 Factors impacting on nutritional intake and/or nutritional status

Disease-related
Anorexia
Dementia

Gastrointestinal symptoms

Pain

Co-morbidities, e.g. diabetes

Poor dentition

Chewing difficulties
Swallowing problems
Altered taste and smell

Psychological
Depression
Bereavement
Mental illness
Psychosis
Anxiety

Apathy

Poor motivation
Loneliness

Low self-esteem

Social and environmental

Social instability

Financial issues

Social isolation

Access to shops

Cooking and food storage facilities
Religion

Cultural meanings of illness and food
Support from family and informal carers
Social networks

Medication Dependence Access to formal social care services
Impaired mobility Substance abuse Access to health services

Dyspraxia Homelessness

Poor eyesight

Fatigue

Early satiety

being in an uncomfortable position to eat, food placed out of reach, utensils or
packaging presenting difficulties for eating, and environmental factors such as staff
interrupting meal times or long gaps between evening meal and breakfast have all
been shown to have a negative impact on dietary intake in hospitalised or insti-
tutionalised individuals [34-37]. Following hospital discharge, in addition to the
continuing effects of the stroke and its management, sub-optimal nutritional status
may be further compounded by previously existing, or a new range of, psycho-
logical and social issues (Table 7.1). While many individuals function alone very
effectively when healthy, this often changes during and following illness. Even the
most independent individual may require practical help after a stroke, and it is there-
fore important to identify patients with minimal social support, e.g. the recently
bereaved, homeless, or recent immigrants, while they are in hospital in order to
start addressing their likely nutritional, and other, care needs on discharge. The
effort involved in shopping, preparing, or cooking a meal can seem insurmountable
during or after illness, and many patients may need some assistance with this in the
early stages of recovery. If these social and psychological issues are not recognised
prior to, or soon after discharge, this can result in a vicious, self-perpetuating cycle
of inadequate intake, associated complications, repeated hospital admissions, and
poor outcomes [7].

Detection

Malnourished individuals, or those who have been identified as at medium or high
risk of malnutrition, are more likely to benefit from nutritional intervention than
those who are adequately nourished or at low risk of malnutrition [6]. On admission
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to hospital following a stroke, the focus should be on identifying those who are
nutritionally vulnerable, i.e. malnourished or at medium/high risk of malnutrition.
In clinical practice this can be accomplished by the routine use of nutrition screen-
ing tools. Nutrition screening using a validated tool has been recommended by a
number of professional organisations in the USA and Europe, among them the
American Society for Parenteral and Enteral Nutrition [38], the British Dietetic
Association [39], the European Society for Parenteral and Enteral Nutrition [40],
the British Association for Parenteral and Enteral Nutrition (BAPEN) [11], and the
National Institute for Health and Clinical Excellence [7].

The role of a nutrition screening tool (NST) is to aid the identification of patients
who are nutritionally vulnerable, i.e. currently malnourished or at risk of becoming
malnourished, in order that they might be referred for further assessment and nutri-
tional intervention if required [1]. NSTs are not designed to assess the nutritional sta-
tus of patients, establish the severity of malnutrition, or identify the reasons for poor
status; they simply indicate that a patient has actual or potential nutritional problems
and requires further investigation. While providing a useful, structured aide memoire,
NSTs support, but do not replace, clinical judgement. NSTs are usually completed by
nursing staff or health-care assistants who are not nutrition specialists, and thus peo-
ple identified as at medium or high risk of malnutrition during a screening procedure
should be referred for a full nutritional assessment by a nutrition specialist such as a
dietician. Similar to all screening tools, NSTs should be valid and reliable, and since
they should be completed on all patients in a particular setting, they should be quick
to administer, easy to use and to interpret, and acceptable to both patients and health-
care professionals [41]. Examples of validated nutrition screening tools used in the
UK and Europe include the Malnutrition Universal Screening Tool (MUST) [11],
the Nutrition Risk Score-2002 (NRS-2002) [42], the Short Nutritional Assessment
Questionnaire (SNAQ) [43], and the short-form Mini Nutritional Assessment (Short-
form MNA) [44]. The majority of these screening tools require the measurement of
height and weight to determine body mass index (BMI) and also require a record of
recent weight change and/or change in dietary intake. People who eat almost noth-
ing for 5 days lose about 5 % of their body weight, even in the absence of disease.
Furthermore, minimal dietary intake for a few days in the presence of disease results
in poor muscle function, increased risk of infection, and delayed wound healing,
even in the absence of recorded weight loss [6]. Therefore, patients who are nil by
mouth (or have minimal intake) for more than 5 days, e.g. due to dysphagia follow-
ing a stroke, should be considered to be at nutritional risk, even if their nutritional
status was adequate when they were admitted to hospital.

Recently, it was shown that a validated NST is a good predictor of poor outcome
in patients who have had a stroke. In a study of 537 patients screened using MUST
within 72 h of hospital admission for acute stroke, there was a strong positive cor-
relation between risk of malnutrition and mortality rate which remained significant
after adjustment for possible confounders [26]. At 6 months those patients who
were at high risk of malnutrition on admission to hospital were twice as likely to die
than those at low risk. Furthermore, for patients who survived there was a strong
positive correlation between the risk of malnutrition and both length of hospital stay
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and hospitalisation costs, which again remained significant after adjustment for pos-
sible confounders [26]. Patients at high risk of malnutrition were likely to stay in
hospital three times longer than those at low risk and cost nearly twice as much [26].

It is perhaps not surprising, therefore, that to aid the identification of at-risk and
malnourished patients, the National Institute for Health and Clinical Excellence
recommends that all patients should be screened routinely on admission to hospital
and care homes, at regular intervals throughout their stay, during outpatient and GP
visits, and on first contact with community care teams [7]. In England and in other
countries, similar recommendations around the use of validated nutrition screening
tools have been incorporated into recent guidelines for the management of acute
stroke [45-47].

Assessment

Following nutrition screening, patients identified as malnourished or at medium/
high risk of malnutrition should undergo a full nutritional assessment conducted by
a health-care professional with specialist nutrition knowledge, usually a dietician
[7]. Nutritional assessment establishes the nutritional status of an individual and
explores the causes and duration of nutritional problems. The assessment forms the
basis for determining treatment goals and the nature, mode, and duration of nutri-
tional intervention.

A full nutritional assessment usually comprises five major components: anthro-
pometry, i.e. measurements of weight, height, and body composition; a review of
laboratory data; an assessment of clinical status; an assessment of dietary intake;
and consideration of environmental factors. There are a number of validated nutri-
tion assessment tools available, e.g. the Mini Nutritional Assessment (MNA) tool
[22], Subjective Global Assessment (SGA) tool [23], and Patient-Generated SGA
[48], all of which include at least some of the following components.

Anthropometry

Body weight is usually recorded routinely as part of the nutrition screening process
and provides valuable information on both current and past nutritional status. While
most clinicians will readily identify someone who is thin as either malnourished or
at risk of malnutrition, individuals who are not thin may also be at risk of malnutri-
tion, even if they look (or are) overweight or obese. Whereas low body mass index
(BMI) reflects chronic malnutrition, recent weight loss reflects acute changes in
nutritional status and suggests underlying physical or psychological illness or social
issues. Regardless of BMI, unintentional weight loss greater than 10 % over
3—6 months, or more than 5 % in 1-3 months, is generally considered to be clini-
cally significant because it is associated with loss of body function and poor clinical
and functional outcomes [11].
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In a recent study of 543 acute stroke patients, 109 (20 %) participants had unin-
tentionally lost weight prior to hospital admission for a variety of reasons unrelated
to their stroke, including gastrointestinal symptoms, excess alcohol intake, previous
surgery, taste changes, loss of interest in food, and bereavement [49]. In this study
those who had experienced pre-admission weight loss had a significantly higher risk
of mortality and a significantly longer hospital stay at 6 months post-stroke, and
cost significantly more (£8,416 versus £5,506 per patient) than those who had been
weight stable prior to the stroke. Furthermore, those who had lost the most weight
were at greatest risk of poor outcomes. A history of unintentional weight loss before
admission should therefore send warning bells to any clinician who might be con-
sidering the nutritional needs of their patient, particularly if the patient has had a
severe stroke and/or has dysphagia, and oral intake is likely to be compromised for
more than a couple of days [7].

Since BMI provides useful information regarding nutritional status in both the
malnourished and obese, the accurate measurement of height is an important com-
ponent of a full nutritional assessment. Both in the outpatient and inpatient setting,
health-care professionals have a role in ensuring that, wherever possible, all patients
have their height measured and documented at least once in adulthood [7]. In those
patients where height is not known, and where it cannot be measured safely due to
mobility issues, surrogate measures for height such as ulna length [50], demi-span
[51], or knee-height [52] can be used. All three of these techniques provide a reli-
able estimate of height, suitable for determining BMI, if undertaken by a trained
practitioner.

During the first few days following a stroke, a small proportion of patients will
be unsafe or unable to mobilise and it may not be possible to weigh them, either to
obtain information for a weight history or to calculate BMI (although hoist scales
should be available on most stroke units). In this case a measurement of mid-arm
circumference (MAC) by a skilled practitioner may be used in the absence of weight
to estimate BMI. Data collected from 1,561 hospitalised patients included in a nutri-
tion intervention trial [53] suggest that those with a MAC less than 25.0 cm are
likely to have a BMI less than 20 kg/m? and those with a MAC less than 23.5 cm are
likely to have a BMI less than 18.5 kg/m? [53, 54].

Biochemistry

During a full nutritional assessment, laboratory data will be reviewed to help deter-
mine the patient’s hydration status, clinical condition, e.g. raised CRP, and low
serum albumin levels indicating metabolic stress, and nutritional markers such as
vitamin and trace element status. Some patients could be at risk of re-feeding syn-
drome [55, 56] if dietary intake has been poor for a prolonged period prior to (or
during) hospital admission and phosphate, potassium, calcium, and magnesium lev-
els should be reviewed prior to implementation of nutritional support in all patients
with known re-feeding risk factors [7]. There are several published regimens for
managing patients at risk of re-feeding syndrome. The lack of randomised
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controlled trials in this area, however, means that management is based on consen-
sus and expert opinion rather than evidence [56]. Irrespective of which regimen is
employed, the common principles are to prevent re-feeding syndrome by cautious
re-introduction of energy and correction of biochemical abnormalities [7, 55]. It is
likely that the problems associated with re-feeding are less likely to arise with oral
nutritional support since illness is usually accompanied by a loss of appetite; how-
ever, care should be taken in the prescription of oral nutritional supplements in those
at high risk of re-feeding syndrome [7].

Clinical

Quite apart from the direct impacts of a stroke, e.g. dysphagia, hemianopia, arm
weakness, or neglect, patients who have had a stroke often present with a number of
nutritionally relevant co-morbidities such as diabetes, hypertension, hyperlipidae-
mia, gastro-oesophageal reflux, or depression. All of these conditions will need to
be taken into account when devising a nutrition action plan whether the patient is
capable of consuming an oral diet or requires tube feeding.

Dietary

The onset of malnutrition is usually insidious, although in conditions of acute meta-
bolic stress such as critical illness, nutritional depletion and weight loss can be very
rapid and severe [6]. While there tends to be a focus on inadequate energy and pro-
tein intakes, it should be recognised that in people with a poor dietary intake, micro-
nutrient intakes are also likely to be deficient [7]. It is also important to recognise
that micronutrient intakes may be sub-optimal even in the presence of adequate
macro-nutrient intakes, particularly if individuals follow a restricted diet or a diet of
limited variety or poor quality [57].

Dietary assessment should take account not only current (i.e. inpatient) nutri-
tional intake but also previous (prior to stroke) and likely future intakes (post-
discharge). Dietary intake may be assessed in a number of different ways (and for
varying lengths of time) depending on the nutrient or food of interest, the care
setting, and the patient’s ability to provide valid and accurate information [58]. In
the acute setting, dietary intake is usually estimated from data recorded by nursing
staff on food record charts. Since food record charts are rarely fully or accurately
completed [59], a dietician may also ask the patient (and/or their carer or nurse) to
describe everything they have eaten and drunk in the previous 24 h (24-h recall
method) [58]. In order to obtain information on a patient’s habitual intake, e.g. pre-
admission, a diet history may be taken [58].

In patients who have had a stroke, dietary assessment aims to determine the
patient’s actual and potential ability to meet their nutritional needs by normal tex-
ture diet via the oral route. In a significant proportion of patients, this will be unlikely
(or unsafe) and alternative routes and methods of feeding will need to be considered.
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While it might be expected that patients who have had a stroke would have a poor
dietary intake in hospital, very few studies exist that describe the nutritional intakes
of hospitalised stroke patients. One study suggests that the energy intake of hospi-
talised stroke patients with adequate swallow is similar to that of other hospitalised
patient groups, i.e. an average of 75 % of predicted energy requirements over
2 weeks [60]. One other study which examined energy and protein intakes follow-
ing stroke reported that, on average, regardless of diet type (oral or non-oral) and
texture (regular diet or texture modified because of swallowing impairment), hospi-
talised patients consumed an average of 85 % of their energy requirements, and
86 % of protein requirements, during the first 21 days following stroke [61]. While
these deficits might appear relatively small, over time they are sufficient to result in
weight loss and may have an adverse effect on outcome in malnourished or medium/
high-risk patients. If not treated, this could have a profound impact on rehabilita-
tion, functional recovery, and outcome, even in previously adequately nourished
patients [6].

Environmental

This final part of the assessment aims to establish how well the patient functioned
in their home environment with regard to food purchase, preparation, and cooking
prior to admission. For example, was the patient coping alone, did they require
practical help and support from family and friends, or were they in receipt of a pack-
age of care which included help with these activities? Since a stroke is likely to have
an adverse impact on several aspects of a person’s physical, social, or psychological
function, the dietician will need to assess whether or not the patient is going to be
capable of undertaking these activities on discharge (or soon afterwards) and start to
make appropriate arrangements prior to discharge. Together with the multi-
disciplinary team, the dietician will assess the patient’s need for post-discharge sup-
port including intermediate care, sheltered housing, care home admission, home
meal delivery, shopping, or befriending services.

Management

Observational studies have shown an association of reduced mortality after stroke
with nutritional assessment [62] and adequate nutrition and hydration (with anti-
platelet therapy if required) [63]; however, a recent systematic review seeking to
evaluate the impact of nutritional supplementation versus no supplementation in
non-dysphagic stroke patients showed little benefit from supplementation [64]. This
review should, however, be interpreted with caution since, although eight RCTs
were included (4,391 participants), all included studies except the FOOD trial [24]
were small and of relatively short duration. The inclusion criteria for the review
failed to examine both nutritional risk status at baseline and compliance with
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intervention, and included studies conducted in patients recruited at any time up to
6 months post-stroke. Furthermore, the included studies described a variety of dif-
ferent nutritional interventions (including one assessing antioxidant and ®-3 fatty
acids and one that included some tube-fed patients) in a variety of stroke popula-
tions. It is impossible therefore to determine if the observed lack of effect was due
to heterogeneity in the interventions and populations, the result of inadequate intake
due to poor compliance, or to failure of the intervention per se.

The underlying causes of inadequate intake in patients who have had a stroke are
multi-factorial and multi-disciplinary and may originate in any part of a health-care
organisation from the strategic policy level down to the individual feeding of a
patient. Therefore, in the management of malnutrition in the acute setting, it is nec-
essary to take into account not only the patient-specific issues that might impact on
nutritional status, e.g. nutrition risk status on admission, severity of stroke, or ability
to swallow but also to consider the systems for food and drink provision as well as
the ward environment and nutritional care procedures. As a result, some interven-
tions may be targeted and tailored for individuals while others may be non-targeted
and implemented at ward or unit level. The need for these latter interventions
assumes that a significant proportion of the stroke unit population are nutritionally
vulnerable, and prevention of nutritional deterioration is the key aim. Examples of
such interventions include protected mealtimes, red trays, feeding assistance, food
fortification, or altering the mealtime environment to encourage food and drink con-
sumption [65].

Goals of Treatment

In patients who have had a stroke, the goals of nutritional treatment are likely to
include one or more of the following:

e Meeting all nutritional requirements (macro- and micronutrients and fluid) in
patients who are nil by mouth

¢ Meeting nutritional needs while minimising the risk of aspiration by provision of
a texture-modified diet for patients with dysphagia

¢ Nutritional support (supplementation) for patients who are not meeting their full
nutritional requirements (for whatever reason)

Nutritional Requirements

One of the aims of devising a nutritional prescription is to provide a patient with
their complete requirements either via a single route or any combination of oral,
enteral, or parenteral nutrition, while avoiding the known complications associated
with both under- and over-feeding [7]. The nutritional requirements of an individual
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following a stroke will depend on their nutritional status, clinical condition, physi-
cal activity level, nutritional goals, and likely duration of nutritional support [7];
however, the nutritional requirements of patients who have had a stroke have yet to
be fully characterised. While evidence suggests there is a small, temporary increase
(7-14 % above predicted resting energy expenditure) in metabolic rate post-
ischaemic stroke [66, 67], there is conflicting evidence around the impact of haem-
orrhagic stroke on metabolic rate [68—70].

A recent review of the evidence around energy requirements in healthy and sick
populations by the Scientific Advisory Committee in Nutrition [71] concluded that
while acute illness may result in a temporary increase in basal metabolic rate, this is
usually accompanied by a significant reduction in physical activity such that total
energy expenditure is usually around the same, or a little less than, healthy popula-
tions of the same age and gender. In the absence of stroke-specific studies, an energy
prescription of 20-30 kcal/kg body weight/day is likely to be adequate for the
majority of patients, although those who are severely malnourished (at risk of re-
feeding syndrome), or are acutely unwell, might need to commence feeding at lower
levels, and specialist advice should be sought [7].

Together with the assessment of dietary intake (see above), estimated nutritional
requirements will indicate if there are any nutritional deficits, e.g. low energy intake,
sub-optimal micronutrient intake, inadequate fluid intake, that need to be taken into
account when devising the nutritional prescription.

Feeding Route

Wherever possible, nutritional and fluid requirements should be met via the oral
route [72, 73]. In those who are unable to meet all their nutritional needs via the oral
route, tube feeding should be considered [7]. Parenteral nutrition to meet all, or a
proportion, of nutritional needs in those patients with a non-functioning gastrointes-
tinal tract who are unable or unsafe to meet their needs by any other route is very
rarely used in patients who have had a stroke [7].

Nutritional Interventions

In the management of malnutrition, interventions targeted at individuals may com-
prise one, or any combination, of the following strategies:

1. Dietary counselling where the patient and/or their carers are counselled to
increase the frequency of food and/or fluid consumption and thus maximise
energy and protein intake. Advice is tailored to a patient’s preferences and life-
style, taking into account any clinical conditions such as diabetes, hyperlipidae-
mia, or renal insufficiency.
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2. Food fortification to increase the macro- and micronutrient density of food and/
or drink, using energy and protein-rich ingredients such as milk powder, butter,
and milk, or commercially available, prescribable powders and liquids, e.g. Pro-
cal (Vitaflo, Liverpool, UK) or Duocal (Scientific Hospital Supplies, Liverpool,
UK).

3. The provision of prescribable oral nutritional supplements (ONS) (often known
as sip feeds), e.g. Ensure (Abbott, Maidenhead, UK), Fortisip (Nutricia,
Trowbridge, UK), or Resource (Novartis, Camberley, UK).

4. Texture-modified diets to meet the nutritional needs of those patients who are
unsafe to swallow food and drink of normal texture.

5. Tube feeding to meet all, or a proportion, of nutritional needs in those patients
with a functioning gastrointestinal tract who are unable or unsafe to meet their
needs orally.

Dietary Counselling

The aim of dietary counselling is to improve the macro- and micronutrient intakes
of individuals by providing patients and/or their carers with tailored advice and sup-
port, often accompanied by written information including suggested daily menus
and recipe sheets. By tailoring advice to an individual’s nutritional requirements,
preferences, symptoms, and lifestyle it may be possible to achieve good compli-
ance. Furthermore, on cessation of intervention, dietary habits may have changed
sufficiently to ensure maintenance of any weight gain and/or functional benefits.
Advice may be provided on a variety of topics including food choice and prepara-
tion, altered meal patterns, snacks, and nourishing drinks and may include advice on
how to manage specific symptoms (e.g. dry mouth, taste changes) or how to over-
come anorexia or specific eating difficulties. The effectiveness of dietary counsel-
ling will depend on many factors, and in patients who have had a stroke, confusion,
altered consciousness, or limited comprehension may make it difficult for some
patients to comply with dietary advice in the acute setting. On discharge, people
recovering from a stroke may have some difficulties with shopping and food prepa-
ration, and multi-disciplinary team input may be required to address these issues in
discharge planning. To date there are no studies evaluating the impact of dietary
counselling in patients who have had a stroke [73].

Food Fortification

The aim of food fortification is to increase the nutrient density of food and drink
without increasing portion sizes. Thus, this strategy might be particularly useful in
individuals with a poor appetite or early satiety, symptoms that frequently accom-
pany acute illness. Food fortification advice can be provided for individuals and/or
their carers but can also be implemented at ward or unit level for vulnerable popula-
tions. Studies that have measured the impact of providing energy-dense meals and
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snacks to hospitalised patients have reported increased energy and protein intakes
[74-76], a significant increase in body weight [77], and a significantly shorter length
of hospital stay in a subgroup of the intervention patients [78]. To date there are no
studies that have investigated the impact of food fortification on other clinical out-
comes or cost.

Oral Nutritional Supplements (ONS)

While the FOOD trial suggests there are no benefits in routine supplementation of
stroke patients using ONS [24], there is evidence that ONS can be beneficial in
terms of energy intake, weight gain, and functional status in other patient groups, in
particular the elderly [78], if they are provided to those who are nutritionally at risk
or malnourished [79]. Typically, ONS contain a mix of macro- and micronutrients
and most provide around 300 kcal, 12 g protein, and a full range of vitamins and
minerals per serving, although there is a wide range available. ONS are usually
present in liquid form, but puddings and powders are also available. Like tube feeds,
ONS are foods for special medical purposes (FSMPs), and as such their composi-
tion and labelling are regulated under the European Commission Directive 1999/21/
EC. ONS can be prescribed in the community for the management of disease-related
malnutrition (and a number of other indications) in accordance with the Advisory
Committee on Borderline Substances (ACBS) guidelines. The cost of ONS in the
community is, however, often a consideration, and recently there has been consider-
able emphasis on the use of care pathways to ensure their appropriate use, including
the need for regular monitoring and follow-up [80].

Texture-Modified Diets

In patients with dysphagia, a texture-modified diet may be prescribed after a full
swallow assessment, usually by a speech and language therapist. Several studies
have reported that patients requiring thickened fluids are less likely to meet fluid
requirements [81, 82] and that texture-modified diets are often nutritionally inade-
quate [83, 84]. Since people who are nil by mouth (or have minimal intake) for more
than 5 days are considered nutritionally at risk, patients may require oral nutritional
supplements and/or supplementary tube feeding in order to meet their nutritional
requirements [7].
The aims of dysphagia management are as follows [81, 85]:

e Minimise risk of malnutrition

* Minimise risk of dehydration

* Minimise risk of aspiration pneumonia
e Maintain oral intake

It is considered good clinical practice to maximise the nutritional intake of
patients on texture-modified diets, but currently there is a lack of evidence around
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how best to achieve this [7]. In clinical practice it appears difficult to achieve con-
sistent supplementation of texture-modified food and drinks, in part due to organisa-
tional constraints, but also due to issues around achieving the correct texture when
adding thickeners at ward level, and the observation that people on these diets tend
not to consume very much and frequently fail to meet their nutritional and fluid
requirements [81-84]. Currently, it is not possible to discriminate between the
impact of the food’s unappetising appearance, diluted flavour, and altered texture;
patient-specific factors such as poor appetite, impaired mobility, or depression; and
organisational issues such as limitations on the provision of a choice of attractive
meals of the correct texture.

Tube Feeding

In those with a functioning gastrointestinal tract, tube feeding should be considered
not only for those who are nil by mouth due to unsafe swallow, but also for those
who are unable to meet their nutritional needs by the oral route alone, especially if
they are already malnourished [7]. It should be noted that even in stroke populations,
dysphagia is not the only reason that people fail to meet their nutritional require-
ments by the oral route alone. In general, people should be fed via a tube into the
stomach unless there is upper gastrointestinal dysfunction. Where there is evidence
of upper gastrointestinal dysfunction, or an inaccessible upper gastrointestinal tract,
post-pyloric (duodenal or jejunal) feeding should be considered. For people being
fed into the stomach, bolus or continuous methods should be considered, taking into
account patient preference, convenience, and drug administration [7]. Those requir-
ing post-pyloric feeding should, however, receive continuous rather than bolus feed-
ing [7]. People who are unable to swallow safely or take sufficient nutrition orally
should have an initial 2- to 4-week trial of tube feeding, and those who require
longer term support should be considered for gastrostomy feeding [7, 47].

For a full discussion of the role of tube feeding in the management of stroke
please see below.

Mealtime Improvements and Optimising Nutritional Care

At any time on a stroke unit there is likely to be a high proportion of patients expe-
riencing significant feeding difficulties, either as a result of their stroke or due to
pre-existing malnutrition. In recognition of this, it would appear to be good clinical
practice to ensure ward-based systems and procedures are implemented that maxi-
mise the dietary intake of all patients, rather than targeting only those who are
already malnourished. A number of strategies have been recommended as good
clinical practice (Table 7.2) by national and international organisations including
BAPEN and the European Commission, and professional bodies including the
Royal College of Nursing and the Royal College of Physicians, although currently
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Table 7.2 Strategies to improve nutritional care at mealtimes and the mealtime environment

Strategy

Protected Periods on a hospital ward or in a care home when all non-urgent

mealtimes [86, 87] clinical activity stops; people are made ready to eat and provided with
a pleasant environment that encourages eating; provision of physical
assistance with eating and drinking; verbal encouragement;
observation and recording of meal completion

Red trays [88] Patients requiring assistance with eating and drinking are identified,
e.g. nutritional risk, confusion, poor vision; food is provided on a red
tray to ensure those requiring assistance receive it

Feeding assistance Patients are assisted to eat and drink, including provision of adapted

[89, 90] crockery and cutlery if required; opening of packets; food is placed
where patient is able to reach it easily; food may be cut up; patients
may be fed if required; verbal encouragement

Improved dining Family-style meals; communal eating in a homey room; table dressing;

environment [91, 92] menu choice; quiet and pleasant environment; lack of distractions

there is a lack of good-quality evidence to support their use [65]. At ward level the
provision of food and drink is considered a nursing responsibility; however, it could
be argued that strategies that aim to improve the mealtime environment and the
patient meal experience require support from clinicians and other health-care pro-
fessionals at all levels if they are to be effective.

Monitoring and Evaluation

The main objective of monitoring is to ensure nutritional support is provided safely
and effectively. Monitoring also permits clinicians to assess the extent to which
nutritional goals have been met and to detect and treat clinical complications as
early and effectively as possible. Should any complications occur, or nutritional
goals not be met, monitoring and evaluation will allow clinicians to alter the type of
nutrition support, or amend the regimen, to improve its effectiveness or to minimise
or prevent complications. To achieve these objectives, monitoring protocols should
include a variety of observations and measurements (Table 7.3) [7].

The type and frequency of monitoring will depend on the extent and severity of
the stroke, the presence of any co-morbidities that might complicate nutritional
management, e.g. diabetes, in patients receiving enteral tube feeding, whether pre-
vious results were abnormal, the type of nutrition support used, the setting of the
nutritional care, and the expected duration of nutrition support.

While not currently recommended for use in routine clinical practice in hospital-
ised patients who have had a stroke, serial triceps skinfold thickness (TSF) measure-
ments can be a useful way to measure changes in fat mass over time (weeks or
months) in patients who are likely to be followed up in the long term, e.g. in outpa-
tient clinic. Together with MAC (see previously), TSF measurements can be used to
determine mid-arm muscle circumference (which provides an estimate of lean body
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Table 7.3 Nutritional, anthropometric, and clinical monitoring

Parameter

Nutritional intake (from oral,
enteral, or parenteral nutrition)
Fluid balance

Weight

Mid-arm circumference and
triceps skinfold thickness

Gastrointestinal function, e.g.
diarrhoea, constipation,
abdominal bloating

Clinical condition, e.g.
temperature, blood pressure,
consciousness, swallowing
ability

Drug therapy

Laboratory data

Psychological and social
status

Frequency

Daily initially, then twice
weekly when stable
Daily initially, then twice
weekly when stable

Weekly, then monthly
(daily if there are
concerns regarding fluid
balance)

Monthly (if weight
cannot be obtained)

Daily initially, then twice
weekly

Daily initially, then twice
weekly when stable

Daily initially, then
monthly when stable
Daily initially, then twice
weekly when stable

Daily initially, then twice
weekly when stable

Rationale

To ensure patient meets daily
nutritional requirements

To ensure patient meets daily fluid
requirements (not over- or
under-hydrated)

To monitor ongoing nutritional
status and determine if nutritional
goals have been met

To monitor ongoing nutritional
status and determine if nutritional
goals have been met

To ensure tolerance of feed and to
determine potential causes of
gastrointestinal dysfunction

To ensure that the feeding route,
methods, and goals of nutritional
treatment remain appropriate

To prevent/reduce drug nutrient
interactions

To monitor clinical status, fluid
status, and assess for re-feeding
risk

To determine potential impact on
nutritional intake and/or status

Adapted from NICE 2006 [7]

mass), and thus regular measurements of both TSF and MAC over time can indicate
changes in body composition, i.e. lean body mass and fat mass. In clinical practice,
this can be useful if the aim is to measure the impact of nutritional intervention
either alone or together with physical and/or other therapies, such as might occur
during rehabilitation after stroke. Since both the measurements of MAC and TSF
are prone to large inter- and intra-observer error, all such anthropometric measure-
ments should be undertaken by the same skilled practitioner on each occasion [93].
Similarly, hand-grip strength can be used to measure the impact of nutritional inter-
ventions over time on skeletal muscle function [94].

Observational studies show that documentation regarding nutritional status,
body weight, appetite, and food intake is generally poor [95-98], yet nutritional
intervention cannot be managed safely or effectively without adequate standards of
both monitoring and documentation [7]. This would seem particularly pertinent
with the decreases in length of hospital stay observed in recent years. With average
hospital stays as short as 4 or 5 days, it is perhaps unrealistic to expect that the full
nutritional treatment plan will be implemented in time for the patient to be dis-
charged. While it should be possible to ensure the patient undergoes nutrition
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screening and assessment while in hospital, the full treatment plan may not be fully
implemented prior to discharge. In such cases, post-discharge monitoring and fol-
low-up arrangements to ensure the patient’s nutritional status are evaluated effec-
tively, and to measure the impact of nutritional intervention, are particularly
necessary. However, evidence suggests that discharge documentation to GPs relat-
ing to nutrition is poor and that, as a result, only a small proportion of malnourished
patients are followed up by a dietician [99]. The doctor’s role in communicating
relevant nutritional information between hospital and community health-care pro-
fessionals is pivotal in ensuring effective discharge planning and safe transfer of
care with respect to nutrition. This will be accomplished usually in collaboration
with a dietician and other members of the multi-disciplinary team such as speech
and language therapists and physiotherapists.

Since eating and drinking can remain problematic for many months post-stroke,
and stroke may result in changes in social and/or psychological status that might
impact on dietary intake and/or nutritional status, patients should be screened for
nutritional risk status whenever they attend outpatient clinics, including at 6- and
12-month reviews in stroke clinic, or when they come into contact with community-
based health-care professionals [7]. All those identified as malnourished or at risk
of malnutrition in the community should be referred for a full nutritional assessment
and intervention if required [7, 80].

Overweight and Obesity
Epidemiology

Obesity, i.e. excess body weight, in particular excess fat mass, is associated with an
increased risk of several conditions that may lead to stroke, including hypertension,
hyperlipidaemia, and diabetes mellitus.

Since 1980 the prevalence of obesity has nearly doubled worldwide. In 2008,
more than 1.4 billion adults (35 %) aged 20 years and older were overweight, and
of these, over 500 million (11 %) were obese [3]. Overweight and obesity are the
fifth leading risk for global deaths, and at least 2.8 million adults die each year as
a result of being overweight or obese. In addition, 44 % of the diabetes burden,
23 % of the ischaemic heart disease burden, and between 7 and 41 % of certain
cancer burdens are attributable to overweight and obesity [3]. By 2050 obesity is
predicted to affect 60 % of adult men and 50 % of adult women in the UK, and the
NHS costs attributable to overweight and obesity are projected to reach £9.7 bil-
lion, with wider costs to society estimated to reach £49.9 billion per year [100].
These factors combine to make the prevention of obesity a major public health
challenge.

While it is recognised that overweight and obesity are associated with the inci-
dence of first-ever stroke, it is still debatable whether or not this is an association
with obesity alone or a reflection of the fact that overweight and obese individuals
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are more likely to have other conditions such as hypertension, diabetes, and hyper-
lipidaemias, that in themselves increase the risk of stroke and cardiovascular dis-
eases. Most studies seem to show that obesity is a modifiable risk factor for
ischaemic stroke, but that it is highly mediated through other risk factors, i.e. diabe-
tes, hypertension, and hyperlipidaemia [101].

Aetiology

The fundamental cause of obesity and overweight is an imbalance between energy
(calories) consumed and energy expended, i.e. more energy is consumed than the
body burns. The excess energy is stored as adipose tissue.

The exact cause of obesity is not clear, and in any individual likely arises from a
complex combination of factors. The Obesity Systems Map [102] was developed to
provide an insight into the multiple factors contributing to the high prevalence of
obesity in the UK. It shows a complex web of often reinforcing causal factors that
range from genetic predisposition and individual psychology and physiology,
through the culture and economics of food production, food consumption, and the
built environment; to education on food and nutrition, and attitudes towards physi-
cal activity and lifestyle. It is not within the scope of this chapter to consider all of
these factors, but it is worth noting that eating habits, physical activity, and
psychological issues are considered modifiable, and therefore are most often tar-
geted in weight-loss interventions.

Detection

Body mass index (BMI) is a simple index of weight for height that is commonly
used to classify overweight and obesity in adults. It is defined as a person’s weight
in kilograms divided by the square of their height in metres (kg/m?). BMI provides
the most useful population-level measure of overweight and obesity, as it is the
same for both sexes and for all ages of adults. It should be considered a rough guide
however, since the same BMI may not correspond to the same degree of fatness or
associated health risk in different individuals and populations. Acknowledging this,
the World Health Organisation continues to recommend that using a standard defini-
tion allows for meaningful comparisons between individuals and populations and
provides a firm basis for evaluating interventions [103].

Health-care professionals need to be aware, and inform their patients, that mem-
bers of black, Asian, and other ethnic groups face an increased risk of chronic health
conditions at a lower BMI than the white population (below BMI 25 kg/m?) [104].
This has been demonstrated mainly in relation to risk of type 2 diabetes, and more
research is needed to find out if the increased risk at lower BMI in different ethnic
groups holds for first-ever stroke and/or stroke recurrence. Table 7.4 shows the BMI
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Table 7.4 BMI thresholds for white European and Asian populations [104]

White European populations Asian populations Description

<18.5 kg/m? <18.5 kg/m? Underweight

18.5-24.9 kg/m? 18.5-23 kg/m? Increasing but acceptable risk
25.0-29.9 kg/m? 23.0-27.5 kg/m? Increased risk

>30 kg/m? >27.5 kg/m? High risk

Table 7.5 Waist circumference cut-offs for different ethnic groups

Population Cut-offs
European Males >94 cm
Females >80 cm
South Asian, Chinese, Japanese | Males >90 cm
Females >80 cm
South and Central American Use south Asian recommendations until further data
available
Sub-Saharan African Use European recommendations until further data available
Eastern Mediterranean Use European recommendations until further data available
and Middle East

Adapted from International Diabetes Federation guidance [110]

thresholds for white European and other populations recommended by the World
Health Organisation (WHO 2004) [104].

More recently, it has become evident that the distribution of fat around the body
is associated with different health risks. Abdominal obesity (also known as central
adiposity) is associated with an increased risk of metabolic and cardiovascular dis-
eases than an even or peripheral distribution of fat around the body [103]. Abdominal
fat can vary dramatically within a narrow range of total body fat and BMI, which
suggests the need for additional measures to assess the health risks associated with
overweight and obesity [103]. Indeed, abdominal obesity has been shown to be a
stronger risk factor for stroke than BMI [105, 106].

To detect central adiposity, it is possible to measure waist circumference [107],
although there is considerable debate around the potential impact of measurement
site on risk categorisation [108]. Waist circumference (WC), measured at the mid-
point between the lower border of the rib cage and the iliac crest, is a convenient and
simple method considered a good surrogate of visceral adiposity across a wide age
range. It provides a measure of fat distribution that cannot be obtained by measuring
BMI alone. Waist circumference is not recommended as a routine measure but may
be used to give additional information on the risk of developing other long-term
health problems [109]. It should be noted that the waist circumference cut-offs are
different for the sexes and for different ethnic groups (Table 7.5) [110]. Since meta-
bolic and cardiovascular risk plateaus at higher BMIs, there is no benefit to measur-
ing waist circumference in those with a BMI greater than 35 kg/m? [102].

To date there is a lack of evidence that weight reduction in overweight or obese
individuals has an impact on the primary or secondary prevention of stroke [111].
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However, being overweight or obese is associated with conditions that increase the
risk of first-ever stroke, e.g. hypertension, diabetes, and hyperlipidaemia, and cur-
rent guidelines therefore recommend that people who have had a stroke should be
encouraged and supported to lose weight, at the same time as addressing other risk
factors such as smoking, hypertension, diabetes, or physical inactivity [46, 47].

Assessment

Assessment should be focused on determining the degree of obesity, identification
of risk factors for developing complications of obesity (cardiovascular disease and/
or stroke), dietary intake, and contributing causes [109]. The degree of obesity can
be established through measurements of weight and height to determine BMI, and
the presence and extent of any central obesity may be established by a waist circum-
ference measurement. Identification of other cardiovascular risk factors may be
determined by blood pressure measurements [112] and through the biochemical
assessment of blood glucose and a lipid profile. Other tests may be considered if
appropriate, e.g. liver function tests or thyroid function tests.

Any medical conditions and co-morbidities that could increase the risk of devel-
oping complications of obesity should be discussed, e.g. family history of stroke
and vascular disease, medical problems, medication, as should any psychological
factors that might impact on, or be impacted by, obesity. An assessment of current
dietary and alcohol intake should be made and should include an exploration of the
patient’s knowledge about diet, and any previous dietary changes they have made in
an attempt to lose weight or decrease alcohol intake. The assessment should also
include identification of any environmental factors, e.g. social issues, smoking,
physical activity, and exercise, that might impact on the risk of developing compli-
cations of obesity [109].

Management

The level of intervention should be determined based on the degree of obesity, waist
circumference, and the presence of relevant co-morbidities and risk factors [109,
113]. Interventions should be escalated from general advice on healthy weight
and lifestyle, through diet and physical activity tailored to the individual (often in
combination with psychological interventions), to consideration of drug therapy or
surgery [109].

In the face of many misleading articles in the lay media, it is important to set
realistic targets for weight loss at the outset and to manage expectations. People
should be made aware of national sources of accurate information and advice, such
as NHS Choices and Change4life, and should be advised to lose a maximum of
0.5-1.0 kg per week [109]. Guidelines [109, 113] recommend that people should be
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advised to avoid “yo-yo” dieting (otherwise known as weight cycling), in which
weight is repeatedly lost and regained over weeks, months, or years, since in some
studies this has been shown to increase a person’s likelihood of developing fatal
health problems more than if the weight had been lost gradually or not lost at all.
More recent evidence however, suggests the impact of “yo-yo” dieting on morbidity
and mortality is not consistent [114].

People should be made aware that the more weight they lose, the greater the
health benefits, particularly if they lose more than 5 % of their body weight and
maintain this for life [109, 113]. Furthermore, people should be reassured that even
preventing future weight gain can lead to health benefits [109, 113]. Clinicians
should acknowledge the effort required to lose weight, prevent weight regain, or
avoid any further weight gain, and to maximise the chance of achieving weight loss,
should take into account the person’s feelings about being overweight or obese, and
their willingness and motivation to try to lose weight [109, 113].

Lifestyle Modification Programmes

Multi-component interventions are the treatment of choice [109], since dietary
interventions are more likely to be successful in terms of reducing morbidity if they
form one component of a lifestyle modification programme [109, 113].

Lifestyle modification programmes usually address dietary intake, physical
activity, and behaviour change, and include input from a dietician, a physiothera-
pist, or qualified physical activity instructor and a psychologist. The focus of such
programmes is on life-long lifestyle change and the prevention of future weight
gain. Such programmes usually last at least 3 months, and sessions are offered at
least weekly or fortnightly and include a “weigh-in” at each session. People attend-
ing lifestyle weight management programmes lose on average around 3 % of their
body weight, but this varies considerably [109].

Dietary Intake

To date there appears to be no evidence to suggest that advice on losing weight
while still in hospital following an acute stroke confers any benefits on overweight
or obese individuals. The need to lose weight, however, is frequently addressed in
outpatient clinics soon after hospital discharge following acute stroke.

The main requirement of a dietary approach to weight loss is that total energy
intake should be less than energy expenditure. Dietary changes should be individu-
alised, tailored to food preferences and lifestyle, and should allow for flexible
approaches to reducing energy intake [109]. Diets that contain 600 kcal less per day
than the person needs to stay the same weight are recommended for sustainable
weight loss [115]. While low-calorie diets (1,000-1,600 kcal/day) may also be con-
sidered, they are less likely to be nutritionally complete [116]. Very low-calorie
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diets (less than 1,000 kcal/day) may be considered for a maximum of 12 weeks
continuously, or intermittently with a low-calorie diet (for example for 2—4 days a
week), by people who are obese and have reached a plateau in weight loss [109].
Guidelines recommend that diets of less than 600 kcal/day should be used only
under clinical supervision when there is an urgent need for weight loss [109, 113].

People are more likely to maintain a healthy weight if they reduce their con-
sumption of energy-dense diets containing fatty and/or sugary food and drinks and
follow a lower energy, high-fibre diet; consuming fewer take-away meals; eating
more fruit, vegetables, and whole grains; minimising alcohol intake; and consuming
less confectionery and fewer sugary drinks [117]. While there is considerable debate
around which macronutrients (fat or carbohydrate) are most likely to result in excess
weight gain, a recent large RCT with follow-up to 2 years concluded that reduced
energy diets result in clinically meaningful weight loss regardless of which macro-
nutrients they emphasise [118].

People should be advised to avoid concentrating on reducing the intake of one or
two foods, or one particular food group, e.g. fat or sugar, since this strategy is less
likely to be successful in the long term than aiming to eat a well-balanced, varied
diet including all food groups in the correct proportions [109, 113].

Different types of diets have been attempted in the prevention of cardiovascular
disease and, to a lesser extent, stroke, e.g. Mediterranean diet, lipid-lowering diets,
low-salt diets for hypertension. These diets were designed to alter macro- and
micronutrient profiles to reduce risk factors and were not necessarily designed for
weight loss. However, in controlling the intake of macronutrients, weight loss often
accompanies any changes in risk factors such as reduced blood pressure and altered
blood lipid profile [119].

Some people may prefer a commercial weight-loss programme such as Weight
Watchers, although the effectiveness of these programmes is difficult to assess,
since they vary widely in content, presentation, timing, and venues. Furthermore,
drop-out rates can be very high [120]. However, programmes that emphasise realis-
tic goals, gradual progress, sensible eating, and exercise can be very effective for
some people [109, 113].

Physical Activity

There is consistent evidence that interventions combining diet and physical activity
are more effective for weight loss than diet alone [109, 113]. People who have had
a stroke should be encouraged to increase their physical activity as much as is safely
possible, even if they do not lose weight as a result, because of the other health
benefits physical activity can bring, such as reduced risk of type 2 diabetes and car-
diovascular disease.

Recent guidelines [121] recommend that adults should be encouraged to do at
least 30 min of moderate-intensity physical activity on 5 or more days a week. The
activity can be in one session or several lasting 10 min or more. Moderate-intensity
activity usually increases a person’s breathing rate and heart rate and makes them
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feel warm, and includes activities such as brisk walking, cycling, gardening, house
cleaning, golf, and racquet sports.

To prevent obesity, most people should be advised they may need to do 45-60 min
of moderate-intensity activity a day, particularly if they do not reduce their energy
intake [121]. People who have been obese and have lost weight should be advised they
may need to do 60-90 min of physical activity a day to avoid regaining weight [121].

Adults should be encouraged to build up to the recommended levels of physical
activity for weight maintenance, using a managed approach with agreed goals. Any
activity should take into account the person’s current physical fitness and ability.
While guidelines recommend that people should be encouraged to reduce the amount
of time they spend in sedentary activities such as watching television or using a
computer [109, 113], and should be supported and encouraged to try other activities
that may be locally available, e.g. community walking groups, gardening schemes,
or dog walking, there is currently a lack of evidence to support this strategy.

Behavioural Interventions

Evidence suggests the combination of behavioural interventions with diet and exer-
cise results in an even greater weight reduction than either intervention alone, and
thus weight management programmes should include behaviour change strategies
to increase people’s physical activity levels or decrease inactivity and improve eat-
ing behaviour with regard to the quality of the person’s diet and energy intake [109].
Behaviour therapy usually focuses on what and how much a person eats and may
involve asking the patient to keep a food diary to help them better understand the
nutritional content of foods. It may also involve changing grocery-shopping habits,
timing of meals, or advising the person to slow down the rate at which they eat. The
behaviour programme may also explore how a person responds to food, in an attempt
to understand what psychological issues may underlie a person’s eating habits. For
example, one person may binge eat when under stress, while another may use food
as a reward. In recognising these psychological triggers, an individual can develop
alternative coping mechanisms that do not focus on food. Involving family members
(usually spouse/partner) in behavioural treatment programmes is generally more
effective for weight loss than targeting the overweight individual alone [109].

Pharmacological Interventions

Drug treatment should be considered only after dietary, exercise, and behavioural
approaches have been attempted and have failed to achieve the desired weight loss,
or for those people who have reached a plateau on these interventions [109].
Currently, only one drug is specifically licensed for use in the treatment of obesity
in the UK (Orlistat, Roche, Switzerland). A meta-analysis of 15 RCTs found that
this drug, in combination with a weight-reducing diet, was more effective for weight
loss maintenance than placebo and diet at 12 months. At the same time, use of
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Orlistat was associated with small decreases in total cholesterol, %Hb1Ac and both
systolic and diastolic blood pressure [109]. Since Orlistat reduces the absorption of
energy-dense fat by inhibiting pancreatic and gastric lipases, it is associated with
increased rates of gastrointestinal symptoms that are usually mild and transient.

When drug treatment is prescribed, arrangements should be made for appropriate
health-care professionals to offer information, support, and counselling on additional
diet, physical activity, and behavioural strategies, and information on patient support
programmes should also be provided [109]. Regular review is recommended to mon-
itor the effect of drug treatment and to reinforce lifestyle advice and adherence.

If there is concern about the adequacy of micronutrient intake, a supplement
providing the reference nutrient intake for all vitamins and minerals should be con-
sidered, particularly for vulnerable groups such as older people (who may be at risk
of malnutrition) [109].

Surgical Interventions

Overall mortality is 29—40 % lower in the 7-10 years after surgery in patients
receiving bariatric surgery compared with BMI-matched subjects not receiving sur-
gery [122]. Bariatric surgery is therefore recommended as a treatment option for
people with obesity if all of the following criteria are fulfilled [109]:

e BMI >40 kg/m?, or 35-40 kg/m? in the presence of other significant disease that
have the potential to be improved by weight loss, e.g. type 2 diabetes or high
blood pressure.

* All appropriate non-surgical measures have been tried but have failed to achieve
or maintain adequate, clinically beneficial weight loss for at least 6 months.

* The person has been receiving or will receive intensive management in a special-
ist obesity service and the person recognises the need for long-term follow-up.

* The person is generally fit for anaesthesia and surgery.

Regular, specialist postoperative dietetic monitoring is recommended [109], and
should include information on the appropriate diet for the bariatric procedure; mon-
itoring of the person’s micronutrient status; and individualised nutritional supple-
mentation, support, and guidance to achieve long-term weight loss and weight
maintenance. Patients may also benefit from information on national or local patient
support groups.

Monitoring and Evaluation

Weight loss is very difficult to achieve in the long term, therefore most patients will
require medium- to long-term monitoring, encouragement, and support [123, 124].
Monitoring should include records of weight change and changes in waist circum-
ference [109, 113] and may include measurements of changes in body composition,
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e.g. fat mass and lean body mass, although current national guidelines do not rec-
ommend routine use of bioelectrical impedance analysis to achieve this [109]. An
increase in physical activity level together with changes in diet will make it easier
for people to alter their body composition in a positive way, i.e. increase lean body
mass and decrease fat mass.

Perhaps more importantly, clinicians should monitor the impact of multi-
component interventions on changes in risk factors such as hypertension (may
respond to dietary salt reduction), blood lipid profile (may respond to changes in
diet although people are more likely to receive statins), and blood glucose (will
respond to changes in diet).

Changes in dietary intake can be assessed using a variety of methods, including
24-h dietary recall, 5-day dietary diary, or weighed food intakes [58], although it
should be recognised that each method has its strengths and weaknesses and requires
specialist training in order to obtain an accurate assessment of intake. Clinicians
should also remember that people who are overweight or obese are those who are
most likely to under-report dietary intake, particularly the energy and fat compo-
nents of the diet, as well as other nutrients they perceive to be “bad” [125].

The Obesity “Paradox”

In stroke populations it has been shown that those with low BMI (<20 kg/m?) are
more likely to suffer poor outcomes than those with a higher BMI, and indeed those
who are overweight or obese have even better outcomes than those in the desirable
range for BMI [126-129]. This paradoxical association between BMI and mortality
after stroke is most effectively demonstrated in a large cohort study in Denmark
using data collected as part of a national stroke registry [126]. In this study of 13,242
individuals, mortality was higher in underweight patients (i.e. BMI <20 kg/m?)
compared with those who were in the healthy range BMI (i.e. 20-25 kg/m?), over-
weight (BMI 25-30 kg/m?), obese (BMI 30-35 kg/m?), or severely obese (BMI
>35 kg/m?) [126]. More recently, a prospective study of 543 patients designed to
examine the impact of BMI on outcomes post-stroke showed that those with BMI
less than 18.5 kg/m? (underweight) were more than twice as likely to die at 6 months
than those who were overweight or obese [129]. In this study it was also shown that
there were no significant differences in stroke recurrence rates between BMI cate-
gories at 6 months post-stroke (BMI <18.5 kg/m>=3.7 %; healthy BMI=3.8 %;
overweight=4.5 %; obese=2.8 %; p=0.91).

This better survival of overweight and/or obese patients (and increased mortality of
underweight patients), observed in both ischaemic and haemorrhagic strokes, sug-
gests that weight management strategies targeting the optimal BMI range used for the
healthy population may require further evaluation and individualisation in the second-
ary prevention of strokes. In the future, it would be important to evaluate other indica-
tors of nutritional status and distribution of body fat, such as waist circumference, in
order to explore this paradox and its effect on stroke recurrence and mortality.
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Dysphagia
Swallowing

The process of swallowing has been described as the most complex of “all or non-
reflex” [130, 131]; however, although the pharyngeal swallow is a basic reflex, feed-
back regarding bolus size and viscosity emanating from afferents in the mouth and
pharynx [132] regarding bolus size and viscosity via the cortex will modify timings
of various components of the swallow.

A normal swallow is difficult to define, but essentially it is a series of sequential
coordinated events that ensures a safe passage of food or liquid from the mouth to
the stomach [133]. As food is brought from the plate or cup towards the mouth,
preparation to swallow begins.

There are essentially three functions to the oro-pharyngeal swallow. These are
bolus preparation, airway protection (trachea and nasal), and bolus passage through
the pharynx to the oesophagus; and three swallowing phases: oral, pharyngeal, and
oesophageal (relaxation of the upper oesophageal sphincter). The relationship
between these phases of timing and duration is dependent to some degree on bolus
characteristics.

Bolus Preparation/Oral Phase

The oral phase of swallowing is under volitional control, in that it is personal choice
how long food is chewed before the bolus is gathered together and transferred to the
back of the mouth; this will be influenced by bolus viscosity, texture, volume, and
personal preference [134, 135].

As the bolus approaches the lips, the hyoid bone moves forward and up pulling
the larynx up against the base of the tongue [136, 137]. Once the bolus has been
placed in the oral cavity, lips are closed; the bolus is prepared for swallowing, by
chewing and mixing with saliva in the case of a solid bolus (e.g. meat). When ready,
the bolus is collected on the tongue and trapped between the tongue and the hard
palate, such that in the antero-posterior view it is said to resemble a Viking long
boat. The bolus is then propelled backwards to the pharynx by a rippling movement
of the tongue from anterior to posterior.

Passage Through the Pharynx

Passage of the bolus through the pharynx is not straightforward. Once the bolus has
left the back of the tongue, it moves momentarily into the valleculae, before passing
over or around the epiglottis [138, 139]. The bolus then divides and passes through
the lateral food channels (pyriform sinus), before reforming to pass through the
upper oesophageal sphincter (cricopharyngeus), which is relaxed and opened.
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The movement of the bolus is not a passive phenomenon, but an active process
commencing with a push from the posterior tongue, and continued with a rippling
of the lateral [140] and posterior pharyngeal wall (the pharyngeal stripping wave)
[141].

Airway Protection

The pharynx is an anatomical structure/“tube” that is shared by both respiration and
swallowing. To swallow safely, there needs to be an interruption to the respiratory
cycle [142, 143]. As a consequence, during swallowing there is a period of apnoea,
followed by expiration, but this is not invariable and certainly after sequential swal-
lowing, inhalation may occur [139]. Where apnoea is not possible, e.g. lung fibrosis,
COPD, or heart failure, swallowing may be a problem, resulting in dysphagia.

Protection of the airway commences at the beginning of the swallow, with
upward and forward laryngeal movement. Concurrently the false vocal cords begin
to come together, followed closely by the true vocal cords and then the epiglottis.
The real protection of the airway is not the epiglottis but the vocal cords. It is pos-
sible to swallow without the presence of an epiglottis [144] and in sequential swal-
lows the epiglottis is frequently upright [139].

As the bolus moves to the back of the oral cavity, the soft palate elevates to close
off the nasal passages, aided by the forward movement of the posterior pharyngeal
wall (Passavant’s cushion) [133].

Commencement of the Pharyngeal Swallow

Original research had suggested that the pharyngeal swallow would commence
once a bolus passed the base of the anterior faucial arches. Subsequent research has
found that this is true in some cases, but for many others the swallow does not trig-
ger until the bolus is in the pharynx itself [145, 146].

Neural Control of Swallowing

The pharyngeal swallow is triggered by the presence of the bolus in the pharynx.
The exact point at which the swallow triggers is different in each person. Information
regarding the bolus presence is referred to as the brainstem and cortex [147, 148]
and a swallow is triggered. However, there is not one interneuron but a system of
connections within the reticular formation of the medulla, near the inferior olive,
which has an important role to play. At the same time, information regarding the
bolus characteristics are conveyed via afferents (within cranial nerves V, VII, IX,
X-XII) to the cortex, which then modulates the swallow to regulate how long the
upper oesophageal sphincter remains open, the dimensions of the pharynx, and the
control of respiration and airway closure [148].
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Cortical control is complex and is detailed elsewhere [149], suffice to say that
there is no single cortical or subcortical region that has ultimate control. The swallow
is bilaterally, but asymmetrically, represented [150] within the cortex (motor cortex,
supplementary motor cortex, amygdala, frontal cortex, and cerebellum). Two areas
that appear to be critical for the coordination of swallowing are the nigrostriatal
pathway and the anterior insula cortex. Within these areas are numerous neuro-trans-
mitters including substance P, dopamine, and noradrenalin (see Fig. 7.1) [151, 152].

Swallowing Following Stroke

As a consequence of stroke, dysphagia will occur if the cortical pathways related to
swallowing are interrupted anywhere along their path. Also, a lesion within the
medulla or pons could similarly affect the ability to swallow [153, 154].
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Lesion Site

Dysphagia may follow a stroke in any area/lobe of the brain, as the pathways are
complex and interdependent. The occurrence and recovery of dysphagia will fre-
quently depend on the relative dominance between the affected and unaffected
hemisphere for swallowing. There has been much research investigating the lesion
location, but there has been no conclusive single cortical location identified as the
most relevant. Stroke within the subcortical structures, cerebellum, and brainstem
may be more likely to result in dysphagia, particularly because of the close proxim-
ity of many important pathways [152].

From a cortical perspective, the occurrence of dysphagia will depend on the side
of the brain affected, i.e. if the hemisphere affected by stroke is the dominant hemi-
sphere for swallowing, then dysphagia will occur. The particular problem that
occurs will depend on which area of the brain is affected. The issue may be motor,
sensory, or sensorimotor. There may be a problem of coordination (stages of swal-
low or with respiration) or dyspraxia.

Epidemiology

Abnormalities within the swallowing system are common following stroke, and
some authors have suggested that the occurrence may be as high as 100 %; however,
clinically relevant problems with swallowing or dysphagia are present in 28—-65 %
of people during the acute phase of stroke.

Globally, 15 million people suffer a stroke annually [154], of these up to
9,750,000 (65 %) will have dysphagia. Of these, about half (4,875,000) will be
aspirating, and half of these (2,437,500) silently.

The number with dysphagia reduces significantly during the early days of stroke,
such that by 14 days after the stroke 90 % of people will be swallowing safely [155—
157]. However, a small proportion of people will have ongoing problems for some
time [152]. Some of those who appear to have returned to a safe swallow after
3 months are found to have difficulties at 6 months [154—156]. If the swallow does
not show any signs of recovery in the first 10 days, it is probable that the return of a
safe swallow may take between 2 and 3 months.

Swallowing recovery is dependent on neural plasticity [158—160], with either the
non-affected hemisphere enlarging [43], or other cortical areas taking over, or both.
Failure of the non-affected hemisphere to enlarge will result in dysphagia persisting.
Hamdy and colleagues have undertaken many eloquent studies to show this, using
both fMRI and transcranial magnetic stimulation [153, 162].

Aetiology of Dysphagia Following Stroke

The ability to swallow safely may have many different aetiologies/co-morbidities
(many predating the stroke) that interplay; compounded by the fact that some older



7 Swallowing and Nutritional Complications 129

Table 7.6 Medications adversely affecting swallowing

Class of medication Effect

Anti-psychotic (chlorpromazine, risperidone) Dry mouth

Tricyclic antidepressants (amitriptylline) Dry mouth

Antibiotics Sore mouth, fungal infection
Opiates (morphine, codeine) Dry mouth, sedation
Diuretics Dry mouth, hypocalcaemia
Benzodiazepines Sedation

Corticosteroids Oral fungal infection
Metformin Altered taste

Alpha blockers and calcium channel blockers Dry mouth

Antiepileptic medication Sedation

COX2 inhibitors/non-steroidal anti-inflammatory Reduced cough

agents (naproxen)

people will have presbyphagia, and a new physiological insult has led to a decom-
pensation of their swallow. Frequently, medications will also have a negative impact
on swallowing (Table 7.6) [163].

With increasing age, there are subtle but definite changes in swallowing, which
frequently go unnoticed because of the slow onset and the gradual compensation
strategies employed, i.e. smaller portions, softer consistency, or skipping courses.
These changes are termed presbyphagia [164].

Many people may wear dentures or have a reduced number of teeth. Reduced
numbers of teeth reduce chewing capacity, resulting in larger portions of food being
swallowed [165], consequently when the swallow is compromised after stroke, this
may lead to a high risk of aspiration.

For dentures to work, there needs to be good bone structure, muscle strength,
and healthy gums. Many people do not wear theirs due to pain, either because the
dentures do not fit (as a result of bone resorption or poor fitting), or because of
infection in the gums. Following a stroke, with facial nerve palsy the muscle tone
in the cheek is reduced, resulting in a failure to keep dentures in place, making hard
food impossible to eat.

Many medications prescribed prior to or after stroke, such as antihypertensive
medications or statins, have an anticholinergic effect [166—168]; these may result
in a dry mouth, poor vision, or confusion. This may decompensate the swallow
in those people whose physiological reserve is already limited. Other medica-
tions such as antidepressants, medication for incontinence (urologicals), and anti-
psychotic medication have strong recognised anticholinergic effects, resulting in
much the same outcome, but also causing drowsiness. Drowsiness is the common-
est cause of dysphagia. Any reduction of conscious level, including sleep, results
in a reduction in the frequency of swallowing and on occasion the swallow reflex
stops [166, 167].

Infections such as gum disease, abscess, salivary gland infections, or candidiasis
in the mouth and possibly the oesophagus may make swallowing painful and dif-
ficult. This may manifest itself as food refusal rather than any particular aspect of
swallowing itself, particularly in those people with communication difficulties.
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Concomitant lung disease or cardiac diseases may be associated with dysphagia,
particularly in those people where breath holding is not possible, such as stage I1I/
IV cardiac failure or end-stage lung disease [169].

Detection

Initially there is a need to determine whether someone has dysphagia or not. A
screening assessment is often undertaken by nursing and medical staff. The major-
ity of these assessments are based on that initially described by Smithard et al. [151,
156, 170].

The assessment includes a series of questions followed by a simple swallow
assessment using teaspoons of water, followed by a larger volume of water (50—
90 ml). The sensitivities and specificities of all swallowing screens are similar. The
main purpose of these screens is to permit those people to eat and drink who are con-
sidered to be safe. The majority of screens are able to rule out aspiration risk (NPV
90 %) [171] rather than rule it in. Therefore, a safe swallow on a screen probably is.

Ramsey et al. [171] investigated the addition of a chest radiograph to the stan-
dard bedside screen/assessment. The study did not provide any conclusive results,
as not enough strokes with relevant pathology could be recruited.

If the swallow screen flags up a problem with the swallow, a referral should be
made to a speech and language therapist for a formal assessment, or the swallow
rescreened if it is at a time when speech and language therapists are unavailable.

Assessment

The assessment of dysphagia (as opposed to the screening assessment performed at
the time of stroke) is a mixture of a clinical bedside assessment by a speech and
language therapist or someone trained in dysphagia management (the actual profes-
sional may depend on the country), followed, where appropriate, by instrumental
investigation [46, 172]. The most frequently used investigations are video fluoros-
copy [173] and fibre-optic endoscopic evaluation of swallowing (or FEES) [174].

Video fluoroscopy provides the ability to see anatomy and physiology at the
same time. It is generally widely available in most hospitals but does require the use
of a radiology screening suit and a radiographer. Patients are exposed to radiation,
equivalent to that of a chest radiograph. FEES, on the other hand, can be done at the
bedside. It requires access to a nasal endoscope and training in its use. The advantage
is that it can be performed at the bedside and does not expose the patient to radia-
tion. The main disadvantage is that the passage of the bolus cannot be followed
clearly, aspiration is only seem after the event, and the oesophagus is not seen at all.

Other assessments have been used including ultrasound [174], manometry [175],
and scintigraphy [176]. Frequently more than one procedure will be used, usually in
combination with a workstation that permits the “swallowologist” to review all the
information together.
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The major concern of dysphagia is the development of aspiration, and as a con-
sequence a chest infection (see section “Complications of aspiration” below). The
risk of aspiration increases with the increasing dependency of the patient. Those
who are bed-bound and require feeding by others are more likely to develop pneu-
monia. The major reason for aspiration pneumonia is not food or liquid directly,
instead it is frequently entry of oral pathogens into the airway, either with food or
saliva or both [177-179].

Complications of Aspiration

* No obvious ill effects
* Recurrent cough

* Grumbling pyrexia
e Chest infection

e Asthma/COPD

» Food avoidance

e Weight loss

* Dehydration

e Cyanosis/hypoxia
» Hypoxic fit

* Airway obstruction
e Death

There is a debate in the dysphagia world as to whether detection of aspiration is
important. Undoubtedly aspiration is important, but if someone has a clinically
unsafe swallow, is it important to document aspiration? Bear in mind the long-term
outcome in people with clinically documented dysphagia is similar to those with
aspiration.

It has been suggested that the use of technology to investigate the swallow slows
down the return to oral feeding. Clinicians can be too quick to refuse people food
when previously they have been managing quite successfully.

Management

The management of dysphagia post-stroke has one aim only and that is to provide a
method of safely providing adequate nutrition to the patient. Where possible, the
oral route is used to provide nutrition, and if this is not possible, enteral feeding is
used. On occasions both will be used together.

The ability to swallow will improve over time, with the swallow returning to
many people within the first 2—-10 days [155, 157]. Generally there is no need to
consider any intervention over the first 24-48 h (except with intravenous fluids). If
the swallow has not improved by that time, and it is not possible to resume oral feed-
ing, a nasogastric tube should be passed, with all the usual caveats regarding naso-
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gastric feeding. On occasion there may be a clinical need for an oral route for
medication, and where oral feeding is not possible, and an alternative method of
delivery (transcutaneous, buccal, rectal) is not available, then a nasogastric tube
may be used.

Oral Nutrition

If oral feeding is considered appropriate, then there are essentially two ways of
managing a poor swallow. The first is to alter what is eaten, by changing the texture,
viscosity, taste, and size of the bolus. The second is to change the anatomy/physiol-
ogy by monitoring breathing, turning the head, or tucking down the chin [180, 181].
Changing the viscosity/texture of the bolus is the commonest approach to managing
the swallow. This is despite some counselling against the use of thickeners [182].

The role of the speech and language therapists (pathologist) is to reduce the risk
of aspiration and improve swallowing function to allow a safe ingestion of food and
liquid [183]. This is achieved by using posture changes (chin tuck, head turning) or
swallow manoeuvres (breath holding, effortful swallow) to alter the physiology of
swallowing.

Carnaby et al. compared usual care with three times weekly and daily swallow-
ing therapy for 1 month [181]. Those with daily therapy were more likely to regain
their swallow (p=0.02) and be eating a normal diet (»p=0.04). The incidence of
chest infection was reduced.

The literature supports the use of swallowing manoeuvres and postural move-
ments for some patients [184, 185]. Head turning or chin tuck has shown benefit
in 67 % and 77 %, respectively, reducing aspiration with some bolus consistencies
[186] and increased the size of the bolus that could be swallowed [185]. Manometric
studies have not been able to support the clinical findings [187]. McCullough and
Kim, studying the Mendelsohn manoeuvre, noted some clinical benefit, but found
that in stroke patients fatigue was a problem, particularly with older patients [187].
However, the evidence is limited due to the size of the studies, and that often studies
are of mixed aetiologies [188, 189]. Similarly requesting change in eating or drink-
ing speed may prove a problem, particularly in older patients, due to changes in oral
sensorimotor function and in the ability to fully monitor the bolus characteristics
[190].

Bolus Modification

The mouth and pharynx are full of sensory receptors that provide input into the
cortex to modify the pharyngeal swallow. Bolus temperature, viscosity, volume, and
taste can modulate the swallow [191], and hence can be used in the management of
dysphagia.
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Taste

Chee et al., studying healthy adults, suggested that the swallow is highly influenced
by chemical-sensorial stimuli, with sweet and sour eliciting the shortest oral prepa-
ratory phase [191]. Sour taste may elicit a strong submental muscle contraction
which could be beneficial with rehabilitation. Similarly bitter tastes produce a lon-
ger oral preparatory phase, which may provide longer for pharyngeal protection and
should be explored in the realms of rehabilitation [191]. A study by Cola et al. has
suggested that the use of (cold) sour tasting foods can shorten the duration of pha-
ryngeal transit, though further work is still required in this area [192].

Rheology

Rheology is often interpreted as referring to the viscosity of a liquid; however, it is
a term to describe the mechanical properties of liquid in its totality [193, 194].
Bolus size and consistency, with a normal swallow, is a major determinant on the
duration of the swallow. Sensory feedback to the cortex via the mouth and pharynx
regarding bolus characteristics will determine how long the larynx is elevated and
the relaxation of the upper oesophageal sphincter [195, 196].

Oral/tongue deficits require, in many cases, a thicker bolus to promote bolus
cohesiveness, whereas pharyngeal paresis/slow transit and pooling may require a
thinner consistency. Clavé et al. found that increasing bolus consistency in those
oral preparatory problems reduced the risk of laryngeal penetration and aspiration
(39.5 % vs 26.3 %) [195]. Hamdy et al. examined the effect of bolus pH and tem-
perature on the swallow [193]. Cold water with citric acid added slowed the swal-
low significantly. Although the texture and size of a bolus are frequently changed to
support oral feeding in the clinical setting, little work has been done in anything
other than water [197, 198].

Although increasing the viscosity of liquids with thickening agents (based on
starch or guar gum) may reduce aspiration risk, due to their consistency and
palatability, patients requiring thickened fluids are less likely to meet fluid require-
ments [82].

Modified-Texture Diets

As the rheology of liquid can affect the swallow, so can the consistency of food.
The speech and language therapist may recommend following an assessment of the
swallow, a change in the consistency of food and the rate that it is delivered to
the patient.

Once the consistency of a food has to be changed, the palatability of the food
may be reduced [199], and the nutritional content may be poor [83, 84, 199, 200]. It
is not unknown for relatives/carers to provide people with pre-prepared baby food
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with all the nutritional risks that this entails. Modern techniques involved with pre-
paring food for people with dysphagia should bypass many of these problems and
may markedly increase intake and hence nutritional status.

Tube Feeding

Enteral feeding, either by the nasogastric route or the gastrostomy route, does not
prevent aspiration pneumonia occurring, as the most common reason is the aspira-
tion of oro-pharyngeal secretions. As a consequence, good mouth care in the pres-
ence of enteral feeding is essential. Those fed via gastrostomy may suffer with
reflux; this can be treated with either proton pump inhibitors and or pro-kinetic
agents.

Nasogastric tubes are usually the primary route for enteric feeding used for
short-term feeding (usually less than 4 weeks) in those who are either nil by mouth
due to unsafe swallow, or who require supplementary feeding due to inadequate oral
intake. Gastrostomy feeding is commonly used for long-term feeding following a
stroke. A recent review by Gomes et al. for the Cochrane Library has suggested that
percutaneous endoscopic gastrostomy (PEG) feeding is probably safer and more
effective than nasogastric tube feeding in the longer term [198].

Nasogastric Tube

For a long time the consensus view has been that the presence of a nasogastric (or
orogastric) tube inhibits a normal swallow [200-202]. This no longer holds true,
and the use of such tubes may assist in rehabilitation due to the provision of nutri-
tion [203].

Nasogastric tubes are frequently not tolerated [204] for a variety of reasons (see
section “Complications of nasogastric tube placement” below). Where a nasogastric
tube needs to be repeatedly replaced, a method of restraint may need to be consid-
ered, the most common of which is the nasal loop in the UK [205]. The use of
constraints carries moral and ethical connotations which are discussed later.

Nasogastric tube placement is not a begin procedure, and the risk of complica-
tions has to be considered. The misplacement of a nasogastric tube is considered a
never event by the Patient Safety Agency and as such, care has to always be exer-
cised in its placement, as food in the wrong place could be fatal.

Complications of Nasogastric Tube Placement
* Recurrent placement

* Nasal ulceration
* Poor tube placement/wrong placement
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» Food sticking to the nasogastric tube
* Increased pharyngeal secretions

* Feed failure

* Oesophageal reflux

* Placement in the lung

* Oesophageal perforation

* Aspiration

* Poor body image

Percutaneous Endoscopic Gastrostomy (PEG)

Over the last few years, PEG feeding has become the enteral feeding route of choice
for long-term feeding, as there is more certainty over feed success and compliance
with feeding regimens [206-208]. What is not certain is whether the use of PEGs
improves the swallow, or that the swallow improves as part of the general improve-
ment seen after their placement due to nutritional benefit [209, 210].

Gastrostomy tubes pass through the abdominal wall directly into the stomach.
They are usually used for patients who require medium- to long-term feeding,
or where passing and or retaining a nasogastric tube is difficult. The most com-
mon route for the placement of gastrostomy tubes is endoscopically (PEG) but
they can also be placed radiologically or as a last resort, surgically. Many per-
cutaneous jejunostomy tubes are placed endoscopically or radiologically via gas-
tric puncture with an extension through the pylorus into the duodenum or jejunum
(PEG-Jejunostomy).

Timing of Placement

The paper by Hussein suggests that if the swallow has not returned or is not return-
ing within 10 days, it may take 70 days or longer for the swallow to return for oral
feeding. As a consequence, a gastrostomy should be sited somewhere between 2 and
4 weeks post-stroke [46, 47, 208]. Gastrostomy placement is an operation that
requires consent, and as such, the risks and complications have to be explained.
Major complications are not common but can be serious and rarely fatal (Table 7.7).

Behavioural Techniques

Behavioural techniques often utilise biofeedback as part of the treatment package.
Biofeedback may take many forms, but essentially they provide the patient and
therapist with cotemporaneous information of their performance of the intervention
task.
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Table 7.7 Complications of PEG feeding
Major complications
(Reported incidence 3-19 %)
Gastric haemorrhage
Gastrocolic fistula
Gastric perforation
Gastro-oesophageal reflux
Aspiration pneumonia
Peritonitis
Serious abdominal wall infection
Bowel obstruction
Intussusception
Oesophageal perforation
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Minor complications
(Reported incidence 13-62 %)
Tube displacement

Tube obstruction

Tube leakage
Pneumo-peritoneum

Skin excoriation/infection
Cellulitis

Pain at tube site

Buried bumper syndrome
Over-granulation of entry site
Diabetes control may be affected

Nausea
Diarrhoea

Biofeedback is used in conjunction with other methods of swallowing therapy.
Logemann et al. reported a case study using indirect biofeedback with pharyngeal
swallowing manoeuvres [211]. Over the years, different researchers have experi-
mented with the use of biofeedback in conjunction with surface EMG [212, 213]
and video endoscopy [214], accelerometry [215], and neck transducers [216].

Tongue Exercises

To move the swallow from the front of the mouth to the back relies on the movement
of the tongue in relation to the palate and the pressures exerted during this proce-
dure. Steele et al. have noticed that this is different between different viscosities and
textures [217, 218]. With age, skeletal muscle quality may change and there may be
a consequent reduction in isometric and swallowing tongue strength [219, 220].
Robbins et al. studied tongue strength in older people and found that an 8-week
progressive resistance regimen improved swallowing pressures and increased mus-
cle volume by 5 % [219]. Similarly, Lazarus et al. found that by using the IOWA
Oral Performance Instrument there was a significant increase in tongue strength
[220]. Clark et al. in a slightly larger cohort (39 adults) found similar results after
9 weeks directional training [221]. Robbins et al. found improvement in tongue
strength and improved swallowing (timings and residue remaining) [222] and less
aspiration in a small cohort (Martin-Harris et al.) of stroke patients with dysphagia.

Shaker Exercises
The Shaker exercise programme consists of a series of head-raising exercises whilst

lying flat on the bed or floor. Three head raises are sustained and followed by a
series of 30 repetitive head raises. The exercise strengthens the suprahyoid muscles,
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resulting in improved upper oesophageal opening, laryngeal anterior excursion, and
areduction in post-swallow aspiration. In a small study of 27 people in 2002, Shaker
and colleagues demonstrated that those in the treatment arm were able to resume
swallowing; videofluoroscopy was the gold standard assessment [223]. Logemann
et al., in a small multi-centre study (19 patients) that was beset with problems, noted
that the Shaker and traditional therapy produced similar results but by different
mechanisms [224]. They concluded that the traditional exercises (Mendelssohn
Manoeuvre) should be used where there are neck problems. A further small study
[225] of 11 patients showed that the Shaker exercise resulted in an increase of thyro-
hyoid shortening after 6 weeks compared to traditional exercises involving tongue
exercises and swallow manoeuvres. Where it is not possible to perform the Shaker
exercise, Yoon et al. have suggested that chin tuck against resistance offers the same
benefits [226].

McNeill Dysphagia Training Program (MDTP)

The MDTP uses the act of swallowing as an exercise incorporating a hard swallow
[183, 227]. The main thrust of the programme is to rebuild functional patterns of
swallowing. During the programme, a patient is moved up or down the ladder of
treatment of increasing resistive forces and alterations in movement velocities, tim-
ings, and movement specificity of the swallowing activity. Small case series have
suggested that the MDTP is superior to standard therapy with sSEMG. However, the
studies are all a mixed case series and are not stroke specific [228, 229].

Surface Electromyography (sEMG)

sEMG is the recording of electrical activity within muscles. It has been advocated
as an adjunct to swallowing therapy. Crary et al. reviewed the charts of 25 stroke
patients who had dysphagia for a mean of 24.8 months and found that after a period
of therapy that there was a 92 % increase in oral intake with a mean improvement
of 2.96 on the Functional Oral Intake scale [228]. Bogaardt et al. found improve-
ment in all 11 subjects to varying degrees [229]. Apart from a standard use of SEMG
for varying periods of time (mean seven sessions), different swallowing therapy was
used (Mendelsohn, Shaker exercises).

Faucial Stimulation

Lazzara et al. studied a mixed group of neurologically impaired individuals [230].
Results suggested that there was a decrease in the oral and pharyngeal transit times.
Power et al., studying stroke patients only, were unable to replicate these findings,
and instead noted that stimulation of the faucial arches at a frequency of 5 Hz
increased the swallowing response time by 114 %, whereas 10 Hz inhibited the
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swallow [231, 232]. This suggests that the relationship is far more complex than
initially realised, which is borne out by the variability of the triggering of the swal-
low between individuals.

Neuromuscular Electrical Stimulation (NMES)

Neuromuscular electrical stimulation (NMES), usually trans-cutaneously, is of
interest as it is potentially a non-invasive way of retraining the swallow. The whole
basis of the treatment is to stimulate innervated healthy muscle recruiting fibres to
cause a contraction. If the stimulation is used to augment a functional activity, then
it is referred to as Functional Electrical stimulation. NMES in the case of swallow-
ing involves the placing of electrodes on the skin over the larynx, and during the
swallow and using the muscle stimulation of the hyoid muscles, to cause the larynx
to elevate. There are many individual muscles in this area; intramuscular stimula-
tion has noted that the thyro-hyoid is more closely related time wise to the laryngeal
elevation than the myelo-hyoid [213, 233, 234].

Transcutaneous stimulation is unable to attain this degree of accuracy. In a meta-
analysis of seven studies, Carnaby-Mann et al. found a small but positive effect for
this intervention [213]. In 2009 Clark et al. recommended that further studies were
required as no high-quality randomised trials existed [234]. Studies by Shaw and
Biilow have noted positive effects with NMES [235, 236]. Permsirivanich et al., in
a single-blind randomised study, compared rehabilitation swallowing therapy (diet
modification, oral motor exercises, thermal stimulation, and swallowing manoeuvres)
to NMES therapy (diet modification, oral motor exercises, and NMES) [237]. Both
groups showed an improvement in swallowing using the Function Oral Intake score,
by three to four levels; however, there was an absolute benefit in the NMES arm by
10 % (81 % vs. 91 %). The difference in mean change was significant at the p<0.001.

There is increasing evidence that NMES does have a place in swallowing treat-
ment, but as Ludlow et al. noted in their review, it is beneficial for a small group of
mild to moderate dysphagia rather than severe dysphagia [238].

Pharyngeal Stimulation

Swallowing, although reflexic, is highly dependent on sensory feedback [237, 239].
This feedback provides information regarding bolus characteristics. Fraser et al. and
Hamdy et al. have shown that stimulation of the pharynx will produce changes in
the cortex lasting up to 30 min [240]. However, the peak excitation of pharyngeal
swallow is later than that usually produced by a volitional swallow, suggesting that
the maximal benefit of pharyngeal stimulation would be achieved in conjunction
with volitional swallowing exercises. Jayasekeran and colleagues further investi-
gated this effect in people with acute stroke [241]. One treatment each day produced
improved airway protection compared with controls (P=0.038). Active PES also
reduced aspiration, improved feeding status [237, 239], and resulted in a shorter
time to hospital discharge [242].
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Pharmacological Interventions

Swallowing is complex, with several sites of intervention, including the cerebral
hemispheres/lobes, brainstem, and topically. A topical theory is that depletion of
substance P in the pharyngeal plexus as well as centrally results in a disordered
pharyngeal swallow. Several papers [242, 243] have suggested that ACE inhibitors
can reduce aspiration and the incidence of aspiration pneumonia. Capsaicin will act
topically on the pharynx. Recent work by Rofes et al. has shown an increase in the
vertical movement of the larynx with capsaicinoids by way of the TRPV1 receptor,
reducing laryngeal penetration by 50 % (p<0.05) and pharyngeal residue by 50 %
(»<0.05), and shortened the time of laryngeal vestibule closure (p<0.001), upper
oesophageal sphincter opening (p<0.05), and maximal hyoid and laryngeal dis-
placement [244]. Rofes et al., using Piperine acting via the TRPV1/A1 receptor in
the pharynx, noted a 35 % (150 uM) to 57 % (1 mM) reduction in unsafe swallows
(reduced time to laryngeal closure) and a consequent reduction in the severity score
of the penetration-aspiration scale [245].

Perez et al. found improvements in pharyngeal transit times (a mean reduction of
1.345,95 % CI -2.56,-0.11) and a reduction in swallow delay of 1.91 s (95 % CI -3.58,
—0.24) using Nifedipine controlled release in a crossover design study [245-246].

These studies would suggest that the pharynx hosts an array of receptors, which
can be utilised to assist in the recovery of the swallow. It is possible that all medica-
tions are acting via a final common pathway, which may be substance P, or calcium
channels, or both.

Acupuncture

Li et al. and Zou et al. suggest that acupuncture following stroke may be beneficial
in swallowing recovery [247, 248]. In the 2008 Cochrane review, Xie and colleagues
concluded that there was not enough evidence to support the use of acupuncture for
the treatment of dysphagia in acute stroke [249]. Long and Wu, undertaking a meta-
analysis of 72 RCTs enrolling a total of 6,134 patients, report that the treatment with
acupuncture with usual treatment was more effective than usual treatment (OR 5.17,
95 % CI 4.18-6.38) [250]. They do acknowledge that in the majority of the trials
there were questions regarding methodology and randomisation, but conclude fur-
ther studies are needed.

Orthoses

Selley and colleagues reported the use of a palatal training device, essentially a wire
loop attached to the plate of a full denture, that supports the soft palate. In 37 stroke
patients, of the 23 that survived, 22 were taking adequate oral diets [251].
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Surgery

Surgical techniques for the management of aspiration are not new, with publications
being prevalent in the 1970s. Brooks and McKelvie published a case review of a
patient who underwent an epiglottoplexy for intractable aspiration [252]. This
involves subtotal closure of the larynx by fixation of the epiglottis. The report sug-
gests that the airway is maintained, speech preserved, and aspiration abolished.
Cricopharyngeal myotomy has been suggested by some authors, where there is a
lack of relaxation of the cricopharyngeus or upper oesophageal sphincter resulting
in pooling. The results are mixed, though some have found good results [253].

Other surgical techniques such as laryngeal suspension, laryngeal closure, or
diversions have been employed in the field of head and neck cancer. Total laryngec-
tomy and tracheostomy have both been used in the past, and have limited or no role
in the management of dysphagia following stroke, though may retain some use in
neuromuscular disorders such as motor neuron disease.

Outcome Measures

The question that needs to be asked regarding swallowing studies: Are the right
questions being asked, and are the right things being measured? It is always useful
to know what the physiology is and whether an intervention improves this. But the
end result is an improvement in swallowing, and hence quality of life. Changes to
physiology do not matter if there is no change clinically.

The Dysphagia Outcome Severity Scale [254], SWALQOL [255], and Functional
Oral Intake Scale [256] are useful measures in the clinical situation, as they permit the
clinicians to speak a common language. All studies using patients should use these scales
or acommon scale so that results can be pooled. Researchers in the dysphagia field need
to think about a common minimum data set, and there needs to be a push towards ran-
domised trials. A common minimum data set would permit the combining of the results
of similar studies to provide a more powerful answer than a single study alone.

Long-Term Qutcome

Dysphagia is an independent predictor of outcome [157], including mortality, length
of hospital stay after the acute event, and admission to long-term care. Smithard et al.
found using the South London Stroke Register the largest effect exerted is in the first
year, but that there is an increase in admissions to care homes at approximately
4-5 years [257]. Further work is needed to investigate the factors underlying this.



7 Swallowing and Nutritional Complications 141

Ethical Issues

There are many difficult and contentious issues around the provision of nutrition.
The main question is “whether to provide nutrition is appropriate or not”?
Generally enteral nutrition is seen as a medical treatment. Consequently, it can be
stopped and started along the lines of any medical treatment [258]. If there is
doubt, a 2-week trial of enteral feeding should be attempted with outcomes
monitored.

The question that needs to be asked: Is this long enough, and what improvements
are expected in this time? What is clear is that no food equates, eventually, to no life.
The decision to provide nutrition or not must not be taken lightly and must be done
on an individual case-by-case basis after full discussion with all parties involved,
including the patient if they are competent.

There are two further issues that frequently tax clinicians; first is that of the per-
son who wants to eat and drink, but whose swallow is unsafe, putting them at high
risk of aspiration. The compliance with instructions/advice may depend on the food
consistency, with less compliance being demonstrated with thickened fluids [259].
Providing the patient is cognitively intact and is deemed to have mental capacity,
and after explaining all the risks that eating and drinking entails, they should be
allowed to eat and drink. If capacity is an issue, a similar discussion should be had
with their representative/advocate.

The second scenario is of someone who is capable of swallowing and is able to
meet their own needs but refuses to swallow. This case scenario is difficult and very
burdensome on all formal and informal carers. Restraint and forced provision of
nutrition will only work whilst it is being administered, with the original position
rapidly returning. In a patient with mental capacity, this is not an option in some
countries [260].

The use of restraints is not encouraged, as frequently they do not influence the
long-term outcome or prognosis of the patient. Where restraint is being used, it
should be used for the minimum period of time after seeking legal advice. Where
possible, the person with swallowing difficulties should make the decision regard-
ing swallowing and compliance, as part of the informed consent process, and capac-
ity is autonomy. In short a competent patient has the right of self-determination, so
long as no one else is harmed [261].

Who makes the decision and the appropriateness of a decision is always difficult.
Although a proxy may have been appointed to make a medical decision, research
has shown that their decision and that of the person they are acting for are, in the
majority of cases, not congruent [262].

Whatever decisions are taken, it is essential that communication is paramount, to
ensure that all carers (formal and informal) are aware of the plan of care; a frame-
work may need to be implemented when the person and professionals do not agree
on the best treatment.
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Conclusion

Malnutrition and swallowing problems are common after stroke and frequently
occur together. Failure to recognise their presence will result in increased morbid-
ity and mortality. Patients admitted to hospital following a stroke may already be
malnourished or at risk of malnutrition, and people often become more malnour-
ished while they are in hospital. Recovery and rehabilitation will be slowed, infec-
tion risk may be elevated, and people will be more likely to end up in long-term
care.

Since malnutrition and swallowing are associated with poor outcomes and can
persist for many months post-stroke, monitoring of nutrition and swallowing status
needs to be regular and consistent, and may need to continue into the care home
environment and in those living at home. Consequently, the issues need to be raised
with all care staff/professionals, and treatment of malnutrition and swallowing dif-
ficulties requires input from the MDT.

Patient Questions

Q. During admission to hospital with a stroke, weight loss may occur. What are
the reasons behind this and what can be done to ameliorate any
malnutrition?

A. Weight loss may be due to many reasons. An acute illness is often associated
with an increase in metabolic rate and protein metabolism, but is also accompa-
nied by a decrease in physical activity such that total energy expenditure is not
usually elevated above that expected for a healthy person of the same age and
gender. Malnutrition (accompanied by weight loss) can occur gradually over
time, e.g. due to social reasons such as isolation, poverty, lack of support, or
psychological reasons such as depression. Malnutrition can be caused, or exac-
erbated, by stroke, e.g. due to altered consciousness, anorexia (common in acute
illness), oral pain due to infection, psychosis and mistrust, bland taste (food or
medication), or the presence of swallowing problems. Malnutrition following
illness can take many months to correct, especially if there are also social or
psychological reasons why intake may be compromised.

The correct management is to identify the underlying problem and correct it. A
dietician referral should be made whenever nutrition is poor, swallowing is a
problem, or there is weight loss. A dietician can advise on the provision of the
correct amount of nutrients (not just energy) using snacks, food fortification, oral
nutritional supplements (also known as sip feeds), or supportive enteral feeding.
If the underlying problem is dysphagia, this needs to be identified. A referral to
the speech and language therapist needs to happen to determine the correct
method of feeding and food consistency.
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Q. What are the dangers associated with poor nutrition?

A. For any biological system to function, energy and other nutrients such as protein,
vitamins, and minerals are required. The lack of adequate nutrition will eventu-
ally result in organ and system shutdown and failure. Lack of nutrition will result
in muscle and protein loss, increased risk of infection, increased risk of pressure
ulcers, weight loss, and eventually death. Re-feeding after a period of poor nutri-
tion is associated with ion shifts, in particular potassium, calcium, and magne-
sium. These can result in cardiac arrhythmias and the risk of gastrointestinal
dysfunction and epileptic fits. The key to avoiding re-feeding syndrome is pre-
vention by ensuring nutrition is introduced slowly, together with daily monitor-
ing of calcium, electrolytes, glucose, and magnesium.

For the individual there are adverse impacts on mobility, mood, quality of life, func-
tion, and activities of daily living. For health and social care providers, there is
the added cost of managing malnourished individuals who are more likely to
need to visit their GP, be hospitalised, and need care home placement or a pack-
age of care on hospital discharge.

Q. How do you assess whether someone is malnourished, and its causes after
stroke?

A. A significant proportion of people admitted with stroke will be already malnour-
ished. The aetiology of this may be as simple as someone on a diet, but may be
associated with an underlying malignancy, pre-existing dysphagia, lack of teeth,
medication causing a dry mouth, or sore mouth due to oral candidiasis.

Everyone admitted with stroke needs to be screened for nutritional risk using a
validated nutrition screening tool. Anyone identified as at risk or malnourished
should be referred for a full nutritional assessment by a nutrition specialist
such as a dietician. The assessment will include the following components:
body mass index, history of weight change, review of laboratory data, review
of clinical condition (including ability to swallow safely), dietary assessment,
and consideration of relevant environmental factors (whether in hospital, care
home, or at home). Enquire about change of appetite, fatigue, and medica-
tion that may cause a dry mouth or change taste perception. Dysphagia may
be assessed by using a bedside water screen or just observing someone eat
and drink. Remember that a low conscious level is the commonest cause of
dysphagia.
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