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Foreword

When an older person is recovering or rehabilitating following an episode of ill 
health, injury, or surgery, one of the most important things those caring for them can 
do is to make sure that the nutritional aspects of their care are prioritised. Well- 
nourished patients are a sign of good quality care. Lack of enough to eat and drink 
is both a care quality and a patient-safety issue because of the fundamental impor-
tance of food and water to human life and the associated threats to health, well- 
being, and life. Malnourishment and dehydration are strongly linked with functional 
decline, frailty, sarcopenia, falls and fragility fracture in older people along with 
many other complications and health challenges including problems with rehabili-
tation and full recovery. Food and drink brings pleasure, and mealtimes are also 
social occasions which support social and mental well-being: facets that can be lost 
during both acute and chronic ill health. Without good nutrition, recovery from 
health challenges, injury, and surgery is, at best, delayed and, at worst, impossible. 
Health and social care services are failing those older people whose undernutrition 
and malnutrition are either not recognised or recognised but inadequately acted upon.

This book is one in a series entitled Perspectives in Nursing Management and 
Care for Older Adults (https://www.springer.com/series/15860). The series aims 
to provide a comprehensive guide to nursing management and care for older adults, 
addressing specific problems in nursing and allied health professions. It provides a 
unique resource for nurses, enabling them to provide high-quality care for older 
adults in all care settings. The respective volumes are designed to provide practitio-
ners with highly accessible information on evidence-based management and care 
for older adults, with a focus on practical guidance and advice. This title is central 
to that aim. Both the series and this title were conceived by the Fragility Fracture 
Network (https://www.fragilityfracturenetwork.org/). Consequently, some of the 
discussion is based in the orthogeriatric setting. Even so, the information provided 
and learning offered are equally transferrable to other settings in which care is pro-
vided to older people.

An overarching theme within this book is the fundamental importance of an 
interdisciplinary approach to nutritional care. The intended audience for this book 
is all health professionals working with older people so it will be of use to anyone 
providing geriatric care in any setting. Even though the book speaks to all health 
and social care professionals, all of whom have responsibility for food and nutrition, 
it has greatest significance for the nursing team. This is not because nurses bear 

https://www.springer.com/series/15860
https://www.fragilityfracturenetwork.org/
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greater responsibility for nutrition than other members of the interdisciplinary team, 
but because in most clinical settings there are usually more nurses than other profes-
sionals and nurses spend more time with patients, particularly when they are eating. 
Nurses are often champions of good nutrition and can help to put nutritional care 
high on the agenda of the entire team so that full collaboration of every team mem-
ber can have the greatest benefit and positive impact on patient outcomes. It is of 
note that much of the research considering the impact of educating health profes-
sionals about nutrition is focused on medical practitioners and medical students. In 
fact, the influence of the nursing team is likely to be much greater because of their 
close clinical proximity to patients and much more can be done to ensure that they 
are well informed and educated as well as able to act on that knowledge and under-
standing through timely appropriate nutritional interventions.

The editors of this book are both nutritionists. They have contributed to the con-
tent of the chapters to lend their expertise in nutrition care. They have also used their 
expertise and networks to develop a global network of authors with the highest level 
of knowledge and skills to write each chapter. The book is not, however, aimed at 
nutritionists; it is aimed at those health professionals who need fundamental, rather 
than specialist, skills in supporting nutrition in older people. The authors, therefore, 
represent a range of individuals embodying the whole geriatric care team and 
beyond with a global perspective. This unique approach means that this book can 
provide a comprehensive approach to the topic area that speaks directly to those 
most likely to be able to impact on patient care and outcomes.

The structure of the book is organised so that the practitioner can work their way 
towards enhanced and comprehensive knowledge that they can apply to practice and 
provide them with thought provoking ideas regarding practice improvement. Each 
section and chapter provides the practitioner with detailed information to help them 
to apply knowledge gained to practice. They work both as a whole and indepen-
dently so that the reader can step in and out of the chapters as they are able and feel 
the need.

There are two parts. Part I: Nutritional Care in Geriatrics provides an incre-
mental and comprehensive approach to the fundamental knowledge needed by all 
members of the interdisciplinary team for excellence in nutritional care. The chap-
ters in this part begin by outlining the nature of nutrition care in geriatric settings 
and the nutrition requirements of older people receiving geriatric care. This is fol-
lowed by consideration of the pillars of nutritional care: assessment, diagnosis, 
treatment, and prevention of malnutrition. The role of the nurse is considered from 
the perspective of how effective nutritional care contributes to excellence in nursing 
care. Hydration is an important fundamental aspect of care that is linked to nutri-
tion, so this is considered in a specific chapter. Two chapters, 7 and 8, consider how 
ageing, malnutrition, sarcopenia, functional decline, bone health, and fragility frac-
tures need to be considered in the fundamental care of the orthogeriatric patient. The 
importance of patient involvement in, and motivation towards, nutritional care is 
considered with attention to the psychological barriers that prevent patients from 
engaging in their care. Leading clinical/practice development and change with a 
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view to improving, spreading, and sustaining good practice in nutritional care is 
discussed, along with approaches to the education of the interdisciplinary team.

Part II: Special Topics in Geriatric Nutrition considers specific topics that lead 
forward from the fundamental topics considered in Part I. These include an explora-
tion of specialist versus generalist nutritional care for older people to support prac-
titioners in understanding their own roles as part of an interdisciplinary approach. 
The impact of physical activity, exercise, and physical rehabilitation is linked to the 
need for good nutrition. The fundamental importance of nutrition in pressure ulcer 
prevention and management is outlined. The topics of obesity, body composition, 
and BMI are considered to enable the practitioner to incorporate thinking about 
these in their practice. An overview of the fundamentals of nutritional physiology is 
included to help practitioners to consider the scientific basis of their assessment and 
interventions. Attention is given to nutrition in oropharyngeal dysphagia, delirium, 
drug-food and food-drug interaction and issues relating to food and water at the end 
of life.

Getting nutritional care right is both fundamental and complex. No member of 
the team can do this alone but, equally, they cannot delegate it to others as this 
would be to deny what care is. The undoubted experts in nutritional care are nutri-
tion practitioners/dieticians and those whose training and education enable them to 
use extensive evidence-based knowledge to inform and guide assessment, diagno-
sis, and interventions to support the health and well-being of humans through food 
and nutrition at both individual and population levels. However, there are too few of 
these experts (and in some localities there are none) to provide this service to every 
patient at risk of or diagnosed with malnutrition. This means that the rest of the 
interdisciplinary team need to work together to ensure nutritional care is effective 
despite any resource issues.

Providing nutrition care is not a job to be delegated to others. Every health and 
social care professional has a collaborative role to play. To do this everyone needs 
to be well educated and skilled in making assessments of nutritional status and plan-
ning and delivering nutritional care as well as seeking support from other members 
of the team where needed. This book is designed to enable such practitioners to do 
just that. Its chapters are a blueprint for learning and extended knowledge about 
why and how to deliver the nutritional care needed. It should be an essential read, 
therefore, for all health professionals providing treatment and care to older people 
with health challenges and following injury and surgery.

 Julie Santy-Tomlinson

Odense University Hospitals/University of Southern Denmark 
Odense, Denmark

Orthopaedic Nursing

juliesanty@tomlinson15.karoo.co.uk
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Abstract

Engaging older adults, and all those who care for them, is pivotal to providing 
high-value nutrition care for older adults. Nurses and other interdisciplinary 
team members are essential to this process. The aim of this chapter is to provide 
an overview of the rationale and evidence for interdisciplinary and systematised 
nutrition care as an effective nutrition care approach for older adults with or at 
risk of malnutrition. This chapter also serves as a guide to detailed chapters 
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across this book to provide focal points on different aspects of nutrition care that 
should be considered across primary prevention, acute care, rehabilitation, sec-
ondary prevention and community settings (Dreinhöfer et  al., Injury 
49(8):1393–1397, 2018).

Keywords
Fragility fracture · Malnutrition · Nutritional assessment · Nutrition care · Older 
Hip fracture · Sarcopenia · Nutrition care

Learning Outcomes
By the end of this chapter, you will be able to:

• Recognise the complexities of nutrition care for old people.
• Explain the rationale and benefit of shifting towards integrated, transdisciplinary 

nutrition care across healthcare and community settings.
• Apply key questions that will support timely, efficient and effective nutrition care 

for older persons across broad populations, conditions and settings.

1.1  Defining Malnutrition

Malnutrition broadly refers to deficiencies, excesses or imbalances in a person’s 
intake of energy and/or nutrients. Undernutrition includes energy or macronutrient 
deficiencies (protein-energy malnutrition) and micronutrient deficiencies or insuf-
ficiencies, while overnutrition is routinely associated with overweight, obesity and 
diet-related noncommunicable diseases [1, 2]. This book will present a focus on 
malnutrition as undernutrition.

There is no definitive or ‘gold standard’ screening or diagnostic criteria for mal-
nutrition [3]. Despite the availability of several validated nutritional assessments, 
malnutrition is often under- or misdiagnosed, overlooked and undervalued in multi-
morbid older adults, such as those with a fragility hip fracture [4–7].

Malnutrition diagnosis requires a thorough assessment and single-point diagnos-
tic measures are unreliable. For example, malnutrition may be recognised in a 
chronically malnourished patient with normal albumin levels, but it can also be 
present in an acutely unwell older adult despite a high body mass index (BMI) of 
50 kg/m2 [4]. Conversely, an older adult with reduced handgrip strength resulting 
from motor-neurone disease should not immediately be considered malnourished 
without further investigation.

Muscle strength and function diminish as part of the normal ageing process, so a 
centenarian presenting with limited muscle reserves should not automatically be 
given a diagnosis of malnutrition, until it has been established whether loss of mus-
cle mass, strength and function is in part attributable to malnutrition, for example, 
related to anorexia of ageing.

Ó. G. Geirsdóttir et al.
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1.2  Nutrition Care in Older Adults: A Complex 
and Necessary Challenge

Malnutrition in older people is increasing in prevalence as the population ages [2, 
8–10]. The prevalence of undernutrition in older people living in the community is 
about one in five [11–13]. Within clinical settings, malnutrition prevalence rates 
routinely approach half of older adults, although prevalence estimates vary substan-
tially depending on the population, the healthcare setting and methods used for 
assessment [14–18].

Poor nutritional status is well established as a negative prognostic indicator 
among older adults, leading to functional decline, lower quality of life and increases 
in complications, morbidity and mortality, lengths of stay, unplanned readmissions, 
institutionalisation and costs [19–25]. It is worth noting that malnutrition can more 
than double the risk of dying for older adults [26, 27].

A practical case example is an older community-dwelling person admitted with 
fragility hip fracture. Although the surgical intervention and fracture union may 
have been successful, extended length of stay, residential care placement and early 
mortality can all still arise with sarcopenia, functional decline and multiple pressure 
injuries, all of which are attributable to hospital-acquired malnutrition.

A further dimension to the implications of malnutrition is the societal conse-
quence of ageing. The increasing burden on the working age population is captured 
in the Old-Age Dependency Ratio [28, 29], and this emphasises the importance of 
good nutrition throughout the lifespan. Implications include:

• Society will need older adults to be independent for much longer in the future.
• Survival into old age is not going to be enough; quality of life is more important 

to older adults than longevity.
• Demographic change is going to be extremely rapid, increasing pressure on 

health and social care services; society must start adapting and adopting mea-
sures immediately.

The challenge of providing nutrition care for ageing populations is multifacto-
rial. Urgent attention is required globally so that older adults and healthcare provid-
ers can understand the continuum of nutrition care across the lifecycle. ‘Healthy 
eating’ and optimal nutrition health during pre-older adult years must provide the 
groundwork for healthy ageing, but we need to re-evaluate what ‘healthy eating’ 
looks like in older adults.

The onset of frailty and other conditions of old age requires us to consider chang-
ing the focus of nutrition care away from lifestyle advise and the prevention of 
obesity and towards prevention of functional loss and the maintenance of muscle 
mass, bone integrity and quality of life.

This may at first appear counter-intuitive, for example, prescribing supplements 
in an obese inpatient at risk of malnutrition after hip fracture or deprescribing a 
long-standing ‘low-cholesterol diet’ for someone admitted to a cardiac unit with 
underlying malnutrition [30, 31]. It may simply mean accepting the risk of 

1 Overview of Nutrition Care in Geriatrics and Orthogeriatrics
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aspiration in an older adult with end-stage Parkinson’s disease and allowing them 
unrestricted food and fluids for the comfort, enjoyment and social interactions that 
mealtimes offer. When and where such shifts in the focus of nutrition care should 
occur will depend on age-related changes, comorbidities, sociocultural factors and, 
most importantly, what matters to the older adult.

1.3  Malnutrition: A Truly Wicked Problem

Malnutrition is multifactorial and underlying factors that can lead to malnutrition 
are many and varied. In some cases, malnutrition cannot be resolved, although 
attentive management may improve outcomes for older adults and the systems that 
care for them. There are no single ‘silver bullet’ solutions; this is one of many rea-
sons why malnutrition is considered to meet the definition of a ‘wicked’ problem as 
initially described by Rittel and Webber (Table 1.1) [32, 33].

1.4  Building the Rationale for Integrated Nutrition Care

It is important that healthcare providers are proactive in identifying individual 
causes, signs and symptoms of malnutrition. If identified early, malnutrition can be 
treated with individualised nutritional intervention plans which should be supported 
by effective systems and cohesive, integrated care processes [1]. While early recog-
nition and treatment of malnutrition are recognised as beneficial for the health and 
wellbeing of the older person, nutritional diagnosis and a timely nutrition care can 
also reduce overall healthcare and community costs [34–36].

Table 1.1 Why malnutrition in older adults should be considered as a wicked problem [32, 33]

• Profession and scientific definitions and diagnostic criteria continually evolve over time
•  Shared and overlapping boundaries between ageing, cachexia, frailty, obesity, sarcopenia 

and other conditions
•  Unique individual presentations in ageing limit the usefulness of clinical algorithms and the 

accuracy of tools
•  The diagnosis and related underlying problems cannot be routinely reduced to single-base 

variables
•  The aetiology of malnutrition is multifactorial; underlying factors that can contribute to 

malnutrition are many and varied
• There are unfixed, iterative and adaptive solutions that require tailoring across settings
•  There are no ‘right’ or ‘wrong’ solutions; and in many cases management, rather than 

resolution, may be appropriate
• There are no ‘silver bullets’ providing all the solutions
•  Clinician actions are constrained by a lack of or contradictory evidence, resource 

limitations, the balance between food as a right to life and food as a medicine and older 
adult preferences and beliefs

• Intervention and outcome evaluations are routinely confounded by other factors
• Every older adult and setting should be considered essentially unique

Ó. G. Geirsdóttir et al.
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The nature of nutrition care, and geriatric practice more generally, predicates a 
comprehensive approach delivered by multiple healthcare providers across the con-
tinuum of care [37, 38]. Appropriate nutrition care for older adults is not something 
that will occur organically, but requires cultivating towards integrated, transdisci-
plinary approaches to deliver efficient, effective and sustainable nutrition care 
across acute, rehabilitation and community settings [7, 27, 39, 40]. Multi- agency 
collaboration; integrated organisational and administrative structures; shared skills, 
tasks and goals across all relevant actors; collaborative leadership; and, most impor-
tantly, a focus on what matters to the older adult are all key components of transdis-
ciplinary care. These are also the necessary ingredients to manage the wicked 
problem of malnutrition. Consequently, continual progression along the continuum 
from siloed, single-discipline approaches to transdisciplinary care (Fig. 1.1) is most 
likely to impact positively on nutrition care.

1.5  Managing the Wicked Nutrition Problems with a SIMPLE 
Approach (or Other Tailored Models)

The sheer volume of older adults with or at risk of malnutrition or other nutrition- 
related diagnoses, combined with increasing health expenditure and competing 
demands for resources, have resulted in demand outstripping supply of individual 
access to nutrition specialists [22]. Internationally, there are several models avail-
able that support interdisciplinary healthcare teams to deliver timely and appropri-
ate nutrition care, for example, the Systematised, Interdisciplinary Malnutrition 
Program for impLementation and Evaluation (SIMPLE), the More-2-Eat imple-
mentation programme targeting improving nutrition culture within hospitals and 
Malnutrition Universal Screening Tool (MUST) [27, 43, 44].

These models usually triage those screened into one of three groups: those ‘not 
at risk’ and appropriate for standard care, those who are at risk or malnourished who 
are appropriate for interdisciplinary or ‘supportive’ nutrition care and those who are 
likely to benefit from the intervention of a nutrition care specialist, or ‘specialist 
nutrition care’. Specialised nutritional interventions tailored to individual require-
ments have demonstrated positive influence on outcomes in the acute and 

Working jointly together
Transcending disciplinary
boundaries
Sharing and integrating
knowledge, skills,
accountabilities
Focus together on solving real
world, complex problems

Working independently of
other disciplines
Ineffective or dis-integrated
communication and clinical
care
Guards professional
boundaries, knowledge and
skills

Silos Multidisciplinary Interdisciplinary Transdisciplinary

Working in parallel or
sequentially with other
disciplines
Shared goals
Maintains disciplinary
boundaries

Working together from
individual disciplinary
perspectives
Tendency to maintain
disciplinary boundaries
Common goal focus

Fig. 1.1 Moving from silos to transdisciplinary care [41, 42]

1 Overview of Nutrition Care in Geriatrics and Orthogeriatrics



8

rehabilitation settings [27, 45, 46]. However, for many individuals across diverse 
geriatric care settings, reliance on ‘specialist’ nutrition care may not add additional 
benefit to the fundamental nutrition care that could and should be provided by the 
rest of the team as ‘supportive’ nutrition care. Specialised nutrition care may be 
delayed because of many diverse reasons, varying from inadequate availability of 
specialists, no weekend cover or clinical prioritisation requirements, and, in many 
locations, it may simply not be available because of either lack of funding or the 
availability of clinicians to fill advertised positions, particularly in rural and remote 
settings.

1.5.1  Keep It SIMPLE When Appropriate

While recognising that nutrition care in older adults is often complex, in a high 
proportion of cases and settings, supportive SIMPLE nutrition care is appropriate.

Figure 1.2 provides an illustrative summary of how healthcare professionals can 
contribute to systematised, interdisciplinary supportive nutrition care for individual 
older adults with, or at risk of, a nutrition-related diagnosis. This figure has been 
adapted from the SIMPLE model and is composition of key nutrition care models 
applied internationally [27, 43, 46–48]. This is further detailed in Bell et al. [7].

Nutrition risk 

Not at risk Low riskLow risk High risk

Standard
Nutrition Care

Meeting or
exceeding setting
specific nutrition
care guidelines,
recommendations
and standards for
older adults

Specialised
Nutrition Care

Screened ‘at risk’.
Supportive care +
refer for specialist
care

Supportive Nutrition Care
Interdisciplinary team & carers

S Screened ‘at risk’. Standard care +

I    Interdisciplinary assessment

M Make the diagnosis (es)

P Plan with the patient

L   impLement interventions

E Evaluate ongoing care requirements 

Fig. 1.2 A SIMPLE nutrition care approach. (Source: Adapted to fit from key nutrition care mod-
els [27, 43, 46–48])
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1.5.2  A SIMPLE Case Example

An educational case example is now presented to illustrate how the SIMPLE model 
may be applied across practice settings.

Cases like Mary’s are encountered every day by staff working in geriatric care 
settings. It highlights the complexity of nutritional issues that need to be considered 
by the interdisciplinary team but also provides an example for SIMPLE support-
ive care.

1.5.2.1  S—Screen for Malnutrition
Mary will be identified as ‘at risk’ of malnutrition when she is screened using most 
internationally applied, validated malnutrition screening tools.

1.5.2.2  I—Interdisciplinary Assessment
Unfortunately, in many settings Mary would not have been screened for malnutri-
tion risk and, even if positively screened, may not have met the clinical prioritisation 
criteria for specialist nutrition care. In many settings globally, access to timely 

Case Example
Mary is an 83-year-old female with hip fracture, admitted to a hospital with 
minimal dietetics services. She lost her husband 4 months ago, lives alone and 
has no children.

Anthropometry: Height 162 cm, weight 82 kg and BMI 32; she has lost 
10 kg in the last 6 months secondary to complications after cardiac surgery 
and sepsis on multiple recent admissions.

Medical history: Type 2 diabetes, high blood pressure, hyperlipidaemia, 
depressed and excessive alcohol intake.

Pharmacy: Cardiovascular drugs (cholesterol and blood pressure lower-
ing), psychotropic drugs (antidepressant, anti-anxiety and sleeping aid) and 
oral hypoglycaemic agents for type 2 diabetes.

Day 2 post-op rapport: She has fever and chest infection. She has had 
hypoactive delirium since admission, and now the medical team is question-
ing whether she has underlying cognitive impairment and whether she might 
be drowsy due to overmedication for post-operative pains. She has had poor 
oral intake since admission. She gets standard hospital diet but without des-
sert and sweet bread because of her T2DM and obesity. A nurse has noticed 
that she coughed a couple of times while she was drinking her tea. There is a 
stage 2 pressure injury on her right heel.

1 Overview of Nutrition Care in Geriatrics and Orthogeriatrics
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dietitian or medical nutrition specialist care is simply not going to be available for 
Mary. Whether Mary would meet requirements for ‘supportive’ versus ‘specialised’ 
care will consequently be dependent on setting, but in this case, we suggest sup-
portive, rather than standard care, should be considered as a minimum.

1.5.2.3  M—Make the Diagnosis (es)
Multiple nutrition-related diagnoses are evident, and the evidence-based recom-
mendations for nutrition care are, at best, difficult to align but are more likely to be 
conflicting. For example, Mary has diabetes and is overweight, and she reports a 
long-standing low-cholesterol, ‘low-sugar’ diet; so she is happy about her weight 
loss. Unfortunately, Mary is also malnourished, in part reflecting restrictive dieting, 
excessive alcohol intake and poor intake associated with depression and social dis-
connection. In most settings, this will be the recognised priority in addressing 
Mary’s nutritional diagnosis.

1.5.2.4  P—Plan with the Older Adult
Identifying the priority diagnosis and balancing nutrition co-diagnoses cannot gen-
erally be guided by evidence-based algorithms. Instead, clinical judgement and 
engagement with the older adult, their family, carers and treating teams are neces-
sary in understanding and definition of shared treatment goals. In such cases, some 
components of nutrition care may be appropriately delivered by the interdisciplin-
ary team, but only if they ask the right questions and work together with the older 
adult. What are their requirements and priorities? What does the evidence suggest? 
What is the treatment intent? What does the older adult want? If nutrition care is 
genuinely complex and likely to benefit from specialist attention, this should be 
prioritised wherever resources permit.

1.5.2.5  L—Implement Interventions
An evidence-based, multi-modal, interdisciplinary approach that promotes ‘nutri-
tion as a medicine’, interdisciplinary nutrition care, food-service enhancements, 
improved nutrition knowledge and awareness and coordination of pre- and post- 
discharge nutrition care is likely to improve outcomes for older adults like Mary [31].

1.5.2.6  E—Evaluate Ongoing Care Requirements
Ensuring that individual and systems processes for the evaluation of ongoing care 
requirements are in place is a key component of integrated care. Where possible, 
engaging the older adult in self-monitoring should be a key priority and supported 
by post-discharge follow-up of nutrition by a general practitioner.

1.6  Bringing It All Together: Integrated Nutrition Care 
Across the Four Pillars of (Ortho) Geriatric Care

The following chapters of this book are written with older adults like Mary, and all 
those who care for her, firmly in mind. Chapters are centred around the key pillars 
of the call to action for orthogeriatric care [49]. These invoke the need to consider 
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(1) the core business of primary and secondary prevention strategies, (2) the inter-
disciplinary management of the acute period and (3) the rehabilitation phase, recog-
nised as continuing for the rest of the older adult’s life.

To support these three clinical pillars, a fourth is highlighted—the political pillar 
of creating national interdisciplinary alliances between relevant mainstream profes-
sional associations, to push for the policy change and multi-professional education 
that is needed if the first three are to gain impetus.

In considering these fundamental pillars of care, each chapter presents an evalu-
ation of the current evidence for best practice, balanced with ‘in field’ applied 
understanding regarding how to balance ‘best practice’ with the realities of rou-
tinely confounding, and often conflicting, recommendations, conditions, resources 
perceptions, biases and team and older adult expectations.

The mantra of this book is that we should avoid applying prescriptive ‘must do’ 
algorithms or formulae, but readers will be challenged to consider their own local 
context and to decide how to prioritise efficient and effective nutrition care that mat-
ters to older adults, in the right place, at the right time, by the right healthcare pro-
viders. This approach will also support care across settings, whether medical 
nutrition specialist access, experiences and resources are readily accessible, limited 
or simply not available.

The purpose of Chap. 2 is to describe the nutritional recommendations for older 
adults and introduce the need to consider changes in requirements with age and dis-
ease. Chapter 3 shares knowledge about terminology and best practice for the nutri-
tion care for older adult. Chapter 4 is about malnutrition prevention in older adults 
where many factors influence the nutritional intake, wellbeing and quality of life. This 
will introduce the need to consider acute or chronic diseases, and a reduced dietary 
intake plays a crucial role in developing malnutrition. A key aim of this chapter is to 
increase the nutritional-based knowledge of nurses and other healthcare providers to 
prevent malnutrition. Chapter 5 describes the practical aspects of nutrition support, 
including nutritional dense food, nutritional supplements and/or when enteral and par-
enteral nutrition may be used. The ethical aspects of nutrition support are also consid-
ered. This chapter also makes the case that perhaps the most critical tool in a dietitian 
or medical nutrition specialists toolkit is a clinically focussed food-service system.

Chapter 6 describes opportunities for nursing to demonstrate leadership in nutri-
tion care, whether to supporting healthy eating to sustain healthy ageing and prevent 
and manage malnutrition; endocrine, immune system and organ dysfunction; mus-
cle strength and function; bone health in older adults; or a combination of these. 
Considerations regarding assessment of hydration status, recommendations and 
guidelines for hydration, fluid intake and intravenous fluid therapy are provided in 
Chap. 7. Chapter 8 aims to untangling ageing, malnutrition, frailty, sarcopenia and 
function; these are different conditions with overlapping characteristics, conse-
quences and interventional opportunities in older adults. These can often be hidden 
conditions; hence interdisciplinary awareness is needed for optimal identification 
and management. Chapter 9 aims to introducing bone health in older adult, what 
happens with ageing and how we diagnose osteoporosis. What we can do from a 
nutritional and non-nutritional perspective in preventing osteoporosis and support-
ing those with osteoporosis?
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Many factors influence eating behaviour and nutritional status in older adults. 
Chapter 10 introduces the need to consider how to increase older adult motivation, 
factors that support or confound adherence to nutrition care, and reminds readers 
that eating habits are inseparably linked with people’s physical and psychological 
health and wellbeing. An overarching aim of this chapter is to assist healthcare pro-
viders to consider psychological barriers that may lead older adults away from 
engaging with nutrition care and the importance of motivational interventions to 
support adherence to nutrition care. This chapter also provides useful insights and 
direction for further research.

Malnutrition prevention, detection and treatment in older adults benefit from an 
interdisciplinary approach, regardless of the care setting. The focus of Chap. 11 
challenges the reader regarding how to engage older adults and teams in developing 
and sustaining models of nutrition care with an emphasis on interdisciplinary 
approaches. Implementation programmes are showcased that demonstrate the ratio-
nale and evidence for why and how to engage treating teams to spread and sustain 
nutrition care improvements across healthcare systems. Education improves inter-
professional engagement with nutrition care across pillars. Chapter 12 details 
underpinnings and pragmatic approaches to education of healthcare providers. This 
will provide the reader with knowledge and skills to support interprofessional edu-
cation that embeds evidence-based collaborative nutrition care and improves deliv-
ery for older adults. Key models supporting an interdisciplinary approach to 
nutrition care are covered in Chap. 13. Internationally applicable care pathways are 
presented that support interdisciplinary care for hospitals and to support integrated 
care beyond the hospital setting. The challenge of whether acute hospitals are the 
best environments to resolve malnutrition versus the need for interdisciplinary lead-
ership, champions and resources to support scale and spread of nutrition care across 
the continuum is a common theme embedded across Chaps. 10–12.

Chapter 14 summarises the current evidence about the role of physical activity, 
exercise and physical rehabilitation with an emphasis on nutritional aspects. The 
focus of Chap. 15 is on the link between malnutrition and interventions in prevent-
ing and managing pressure injuries. Chapter 16 provides an overview of obesity, 
and body composition, and importantly targets an increased awareness of the limita-
tions of commonly applied measure of muscle and body fatness such as the 
BMI.  Chapter 17 provides an extension learning chapter to highlight that even 
detailed assessments that delineate muscle versus fat disregard the different types of 
fat and how these body fat mass should be considered not as simple energy storage 
but a complex human organ. The mouth is the first stage of digestion, and under-
standing oral health and oropharyngeal dysphagia as important factor in malnutri-
tion are described in Chap. 18. Delirium is a common and serious complication in 
hospitalised older people. Poor nutrition and hydration are both risk factors for, and 
consequences of, delirium. Chapter 19 discusses the phenomenology of delirium 
and the role of nurses and other healthcare professionals in recognising, preventing 
and managing this serious complication. Interaction between food and drugs is a 
complex subject as prescribed drugs can affect the nutritional uptake of older adults 
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and diet and timing of eating can change the efficacy of drugs. Consequently, 
Chapter 20 provides some detail on common supplementation and drug-food and 
food-drug interactions.

End-of-life care constitutes an important situation of extreme nutritional vulner-
ability for older adults. Feeding decisions often provoke wrenching moral and ethi-
cal questions for family members regarding whether to continue hand feeding or opt 
for tube feeding placement. Supporting older adults, and those who care for them, 
to make informed decision-making at the end of life is the focus on Chap. 21. This 
chapter provides practical examples that illustrate the unique complexities that 
should be considered when planning which, if any, medical nutrition therapies (by 
oral and artificial means) should be considered at the end of life.

1.7  Summary: Finishing Off with a List of New Questions

We have made the case that malnutrition is a wicked problem and noted that nutri-
tion care is often provided across highly complex healthcare settings. Consequently, 
it would be naïve to conclude that malnutrition care in older adults is simple. We 
have suggested that reliance on specialists may delay or prevent timely, supportive 
nutrition care. However, we have also observed that timely, appropriate nutritional 
assessments and interventions are often overlooked or disregarded by ‘in situ’ inter-
disciplinary healthcare professionals, despite the high prevalence of nutrition- 
related diagnoses across geriatric populations and the potential cost benefits of early 
identification and treatment [5, 6, 27].

Successful and sustained nutrition care requires the engagement of older adults, 
carers and interdisciplinary teams using a knowledge translation approach. This, 
ideally, should foster tailoring of nutrition care using co-designed approaches. 
Interventions planned at the individual level should consider a shared decision- 
making approach, including informed consent and goal setting, and establishing 
monitoring and reassessment processes to identify whether interventions are effec-
tive and consistent with older adult goals and healthcare system deliverables [7, 50]. 
‘Cut and paste’ approaches to nutrition care model reforms are less likely to be 
successful, either initially or sustained and spread [40, 51, 52].

We conclude that multi-modal, co-designed interventions, delivered by diverse 
healthcare workers, are pivotal to nutrition care of the older adult; these need to 
be integrated across acute care, rehabilitation and primary/secondary prevention 
in the community [45, 53–59]. Consequently, to finish this introductory chapter 
on a pragmatic note, we propose some nutrition-focussed questions that may be 
asked by nurses or other healthcare workers, regardless of setting (Table 1.2). This 
is not an exhaustive list but provides a useful place to start. A cross-reference to 
the relevant chapters in this book is provided, to provide insights into why these 
questions should be asked and what could be actioned in response to support inte-
grated care for older adults like Mary who are at risk of malnutrition or already 
malnourished.
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Table 1.2 Some useful nutrition-focussed questions to ask yourself when working with an 
older adult

Question Key sources for further information
What are Mary’s nutrition requirements, 
needs and preferences?

Chapter 2: Nutritional Requirements in Geriatrics

Are Mary’s requirements being met? Is 
Mary at risk of or already has a nutrition- 
related diagnosis or condition?

Chapter 3: Nutritional Assessment, Diagnosis 
and Treatment in Geriatrics

Could we have prevented Mary from 
becoming malnourished?

Chapter 4: Malnutrition Prevention  
Chapter 5: Nutrition support in older adults

Is it an essential nursing role to support 
nutrition care for Mary?

Chapter 6: Supporting nutritional care in older 
adults – an essential component of ‘best practice’ 
nursing

Is Mary appropriately hydrated? Chapter 7: Preventing and managing hydration 
and dehydration in older people

Is Mary malnourished or frail, or is it 
something else?

Chapter 8: Untangling Ageing, Malnutrition, 
Frailty, Sarcopenia and Function Decline

Why did Mary fracture her hip? And could 
we have prevented it?

Chapter 9: Bone Health, Fragility and Fractures
Chapter 14: Physical Activity, Exercise, and 
Physical Rehabilitation

How do I engage Mary in her nutrition care? Chapter 10: How to Increase Older Adult 
Motivation and Adherence to Nutritional Care? 
Overcoming Psychological Barriers

How do I engage other team members in 
nutrition care?

Chapter 11: How to Engage Treating Teams to 
Spread and Sustain Nutritional Care

How can I improve the nutrition knowledge 
of all those who might influence Mary’s 
nutrition care

Chapter 12: Interdisciplinary Team and 
Education of Professionals

Who else might help to support nutrition 
care for Mary?

Chapter 13: Key opportunities for 
multidisciplinary malnutrition care

Is it worth the effort of trying to get Mary 
out of bed?

Chapter 14: Physical Activity, Exercise, and 
Physical Rehabilitation

Could we have prevented Mary’s pressure 
injury? Will nutrition help?

Chapter 15: Pressure Ulcer Prevention and 
Management

I still don’t understand why Mary is 
malnourished even though she is obese. 
Isn’t fat just fat?

Chapter 16: Obesity, Body Composition and BMI
Chapter 17: Fundamentals of Nutritional 
Physiology

Is Mary just coughing or is she aspirating? Chapter 18: Nutrition in Oropharyngeal 
Dysphagia

What do I do about the delirium? Chapter 19: Nutrition and Delirium
How are the medicines interacting with the 
food or vice versa? Can food be a medicine?

Chapter 20: Drug-Food and Food-Drug 
Interaction: Supplements

In the end, just how much does food matter? Chapter 21: End of Life, Food and Water: Ethical 
Standards of Care
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Learning Outcomes
By the end of this chapter, you will be able to:

• Report common nutritional risk factors among different groups of older adults.
• List examples of nutritional recommendations for old adults in relation to energy, 

protein, and vitamin D.
• Justify changes in requirements with age and diseases.
• Identify potentially modifiable risk factors for malnutrition in older adults.
• Describe aging-related characteristics that may impede accurate dietary 

assessment.

2.1  Nutritional Recommendations for Older Adults, 
Geriatric and Orthogeriatric Patients

This chapter will describe the nutritional recommendations for older adults focusing 
on where the recommendations differ from the requirement for younger people [1–
5]. Many geriatric guidelines about food and nutrition are primarily valid for groups 
of healthy individuals with various levels of physical activity [2–4]. For individuals 
with diseases and other groups with special needs, dietary recommendations and the 
consequent dietary composition and energy content might have to be adjusted 
accordingly [1]. This section will also describe how nutritional requirements change 
in relation to aging and disease processes, with a specific focus on energy and pro-
tein and vitamin D.

2.2  Nutritional Recommendations for Older Adults

Dietary reference values (DRVs) for essential nutrients include the average require-
ment (AR), recommended intake (RI), upper intake level (UL), lower intake level 
(LI), and reference values for energy [2]. It is important to distinguish between the 
average requirement for a nutrient and the recommended intake of a nutrient. The 
recommended intake represents more than the requirement for the average person 
and covers the individual variations in the requirement for the vast majority of the 
population group (Fig. 2.1). Depending on the criteria used for setting the average 
requirement, the safety margin between the average requirement and recommended 
intake can vary [2]. In general, aging does not change the DRVs except for energy, 
protein, and vitamin D. However, it should be noted that low energy intake is recog-
nized as a risk factor for macro- and micronutrient deficiency [2].

2.2.1  Energy Requirement and Recommended Intake

Daily energy expenditure tends to decline with age in the absence of disease mainly 
due to decreased fat-free mass (FFM) and decreased physical activity levels [2]. 
There are two main approaches able to be applied by interdisciplinary healthcare 
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providers in the clinical setting to estimate energy requirements. The factorial 
method calculates total energy expenditure from the resting (or basal) energy expen-
diture multiplied by a factor indicating physical activity level (PAL) [6]. An alter-
nate method is the ratio method, which is an even more pragmatic approach whereby 
the subject’s weight is multiplied by a specified caloric or kilojoule amount [6]. In 
the latter approach, the use of an adjusted body weight might be considered for 
older people who are obese. For older people with, e.g., a low body mass index, 
where weight gain might be relevant, the energy cost of weight gain may also be 
included. In these cases, one should be aware of the risk of refeeding (Chap. 3). 
While the factorial and ratio methods are broadly applied international in clinical 
settings, which method should be applied and what values to use are perhaps equally 
related to local practices and evidence-based values [2, 7–9]. Because estimates of 
requirements vary across different populations and clinical guidelines [1, 8, 9], we 
would recommend looking to country- or disease-specific recommendations. A use-
ful good starting point is the E.S.P.E.N. guidelines for geriatrics which can be found 
here: https://www.espen.org/guidelines- home/espen- guidelines.

In this guideline about 30 kcal/kg BW is suggested as a rough estimate and gen-
eral orientation for energy requirements in older persons. This guiding value needs 
individual adjustment regarding all relevant factors, i.e., gender, nutritional status, 
physical activity, and clinical condition. In addition, the aim of nutritional support 
(e.g., weight maintenance or increase) and acceptance and tolerance of the nutri-
tional intervention need to be considered [1]. Because of great heterogeneity and 
large individual variation of energy requirements, even in healthy older persons, 
adequacy of energy intake needs to be controlled by close monitoring of body 
weight (taking water retention or losses into account), and intake adapted accord-
ingly. “Injury factors” are applied in various settings for either the factorial method 
or the ratio method. These are generally not strongly evidenced, although consensus 
documents exist to support consideration of the increased requirements of acute or 
chronic disease [10]. Again, it should be noted that these are only a starting point 
and should include ranges rather than exact figures. Close monitoring should be 
prioritized above reliance on initial estimates, particularly in individuals considered 
likely to have particularly high requirements. It should be kept in mind that 
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spontaneous oral energy intake of acutely hospitalized older patients is usually low 
and does not cover requirements [1]. Where accurate individual measures are neces-
sary, alternative approaches, for example, indirect calorimetry or even doubly 
labeled water (DLW) technique in which stable isotopes (2H and 18O) are adminis-
tered orally, could be considered, although these are primarily used for research.

2.2.2  Protein Requirement and Recommended Intake

Multimorbidity and chronic diseases are more frequent in older adults, and such 
conditions might lead to periodic temporary losses of body protein through cata-
bolic exacerbations of the disease, temporary periods of bed rest, or loss of appetite. 
The losses must be replaced from the diet and thus represent an added need for 
dietary protein compared to the traditional recommendation defined as the lowest 
intake of protein to maintain nitrogen balance. In some cases positive nitrogen bal-
ance may not be achieved regardless of the amount of protein provided [2]. In addi-
tion, older individuals exhibit a gradual loss of muscle mass and strength with age 
(sarcopenia, Chap. 8). Sarcopenia may also occur in a variety of other nonnutritive 
factors, for example, in a sedated intensive care patients with induced paralysis, 
who will also lose muscle despite adequate protein and energy intakes [2].

A suggested minimum protein intake for many older adults across settings is 
1.0–1.2  g protein/kg body weight (BW)/day. However, a systematic review sug-
gested that a safe intake of up to at least 1.2–1.5 g protein/kg BW/day or approxi-
mately 15–20 E% represents an optimal intake level for older adults [2]. With 
decreasing energy intake (below 8  MJ/d), the protein E% should be increased 
accordingly [1, 2]. These recommendations are intended for the general population 
and not for groups or individuals with diseases or other conditions that affect their 
nutrient requirements. They are meant to be used for prevention purposes and are 
not specifically meant for treatment of diseases or significant weight reduction. 
Recommendations generally cover temporarily increased requirements, for exam-
ple, during short-term mild infections or certain medical treatments. The recom-
mended amounts are usually not suited for long-term infections, malabsorption, or 
various metabolic disturbances or for the treatment of persons with a nonoptimal 
nutritional status [1, 2].

In case of illness, protein requirements may even be further increased, e.g., due 
to inflammation, infections, and wounds. Very little is known about the protein 
needs of frail and multimorbid older persons, and scientific evidence, e.g., from 
intervention trials, is presently insufficient to derive concrete figures. Consequently, 
until more evidence is available, an intake of at least 1.0 g/kg BW/day should be 
ensured in all older persons, particularly in those at risk of malnutrition, e.g., frail 
and multimorbid persons, whose intake is often far below this amount [1]. Increased 
requirements, e.g., for muscle growth with strength training, for tissue regeneration 
in malnutrition or wound healing, or for increased metabolic demands in case of 
critical illness, should be met by appropriately increased intake [1]. Daily amounts 
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of 1.2–1.5 g/kg BW/day have been suggested for older persons with acute or chronic 
illness and up to 2.0 g/kg BW/day in case of severe illness, injury, or malnutrition 
[1]. It is important to bear in mind that an insufficient intake of energy increases 
protein requirement. Thus, regarding protein status it is important to ensure not only 
adequate intake of protein but also appropriate intake of energy [1].

It is also worth noting that protein status is hard to estimate in daily clinical prac-
tice or community settings. Nitrogen balance remains the method of choice for 
determining the protein requirement in adults in the absence of validated or accepted 
alternatives and in the absence of a reliable biological marker of protein status [2]. 
However, N-balance is primarily measured for research purpose. Serum biomarkers 
as serum albumin and serum prealbumin or other biomarkers have not been shown 
to be valid method to estimate protein status [1].

2.2.3  Micronutrients and Dietary Fibers

With low energy intakes, it is difficult to meet the needs for all nutrients. In such 
cases supplementation with a multivitamin/mineral tablet and, where fiber intake 
appears inadequate or symptoms are suggestive of inadequacy, dietary fiber should 
be considered. For groups with a very low energy intake (<6.5 MJ or 1550 kcal), 
supplementation with a multivitamin/mineral tablet is recommended [1, 2].

Micronutrient recommendations vary according to populations, comorbidities, 
and national recommendations and clinical guidelines [5]. We recommend referral 
to national recommendations in the absence of disease (see some suggestions for 
further reading at the end of the chapter). Where multiple comorbidities exist and 
there is expected deficiency or deficiencies, a dietitian or medical nutrition special-
ist referral should be considered.

While a broad array of micronutrient deficiencies will be encountered by clini-
cians working with older adults, one that is most likely to be routinely identified is 
vitamin D. Vitamin D requirement is higher in older adults than in younger people. 
Apart from low dietary intake and limited time spent outdoors, the reason is that the 
amount of 7-dehydrocholesterol in the skin epidermis diminishes with age and the 
efficiency of conversion of this precursor into vitamin D is less effective than in 
younger individuals [2]. There is also some evidence that the PTH concentration 
tends to be higher among the older adults compared to younger adults at similar 
serum 25OHD concentrations.1 This might indicate less efficient bioconversion due 
to diminished kidney function resulting in secondary hyperparathyroidism [2]. 
Further, the more rapid bone loss and higher fracture rate in older women than in 
men is related to diminished estrogen production in postmenopausal women [2]. 
More details about vitamin D recommendations, bone health, and osteoporosis can 
be found in Chap. 9.

1 The circulating serum 25OHD concentration is regarded as a good marker of vitamin D status (2).
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2.3  Nutritional Risk Factors in Older Adults

As shown in Fig. 2.2, multiple factors have been correlated with malnutrition in 
older adults. Nutritional risk factors include reduced appetite, female sex, social 
resources, poor physical function, poor self-related health, sensory function, chew-
ing and swallowing problems, physical and cognitive impairment, and many other 
factors affecting the social, mental, and physical health of the old adult [11]. 
Chewing and swallowing problems due to dysphagia will be discussed in detail in 
Chap. 18.

Less emphasis has focused on nutritional risk factors that could be considered 
potentially modifiable. This was therefore the focus in a recent systematic review 
performed as part of the MaNuEL program [12]. Prospective cohort studies with 
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participants of a mean age of 65  years or over in all settings were included. 
Malnutrition was defined as, e.g., low BMI or weight loss or as assessed by a screen-
ing tool [11]. The results are summarized in Table 2.1.

One, if not the most important, determinant of dietary intake in older persons is 
appetite which declines with age, referred to as anorexia of aging. The reported 
prevalence of anorexia of aging ranges from up to 25% in home dwellers to 62% in 
hospital populations and 85% in nursing home populations [13]. The consequences 
of anorexia of aging include the development of subsequent malnutrition, immuno-
suppression, sarcopenia, and frailty, which can reciprocally worsen appetite further 
[14]. This ultimately leads to adverse outcomes with higher rates of morbidity and 
mortality. The causes of anorexia of aging include changes in peripheral hormone 
signaling, gut motility, and sensory perception due to aging as well as social and 
environmental factors [13]. Regrettably, until now a uniform, unambiguous defini-
tion of anorexia of aging is lacking [15]. Screening tools for appetite assessment 
exist, for example, AHSPQ (Appetite, Hunger and Sensory Perception Questionnaire) 
or SNAQ (Simplified Nutritional Appetite Questionnaire); they are however not 
well established [15]. Further, in a recent systematic review, the authors concluded 
that there was a lack of clarity about whether anorexia of aging or malnutrition was 
the intervention target and that there was a need for standardized assessment so that 
effectiveness of a range of interventions could be fully explored [13].

Older adults have an increased risk at an insufficient protein intake because pref-
erential consumption of protein-rich foods may decrease with aging [16]. Knowledge 
about the prevalence of low protein intake across different settings is limited. 
However, a meta-analysis applying data from four cohorts and four national surveys 
showed that the overall pooled prevalence of protein intake below recommended 
was up to 70% [16].

Table 2.1 Potentially modifiable nutritional risk factors for malnutrition in older adults (based on 
results from O’Keeffe et al. 2019 [11])

Risk factors
Determinants of 
malnutrition

Level of 
evidence

Hospitalization, eating dependency, poor self-perceived health, 
poor physical function, and poor appetite

Yes Moderate

Loss of interest in life, access to meals and wheels, and 
modified texture diets

Yes Low

Chewing difficulties, mouth pain, gum issues comorbidity, 
visual and hearing impairments, smoking status, alcohol 
consumption and physical activity levels, complaints about 
taste of food and specific nutrient intake

No Moderate

Psychological distress, anxiety, loneliness, access to transport 
and well-being, hunger, and thirst

No Low

Dental status, swallowing, cognitive function, depression, 
residential status, medication intake and/or polypharmacy, 
constipation, periodontal disease

Conflicting 
results

–

2 Nutritional Requirements in Geriatrics
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2.4  Estimating Intake in Older Adults

Assessment of dietary intake of older people requires particular care (Table 2.2). 
Diminished functions, disabilities, and health disorders may impair the ability to 
recall or record dietary intake correctly. In large epidemiological studies with older 
persons, generally the same dietary assessment methods as for younger age groups 
are applied—mainly food frequency questionnaires, diet histories, and multiple 
24-h recalls—which all have their strengths and limitations regardless of age. It 
seems like these usual methods for dietary assessment are valid for older persons if 
they are physically and mentally healthy [15]. In clinical settings, food and hydra-
tion recording are most used method and can give good insight of food intake if 
healthcare providers, and if possible patient or family/friends, are involved in the 
process of food recording [15]. With increasing impairments, frailty, and disabili-
ties, more time and effort should be invested in assessment of dietary intake needs 
among old adults.

These age-related issues are especially prevalent among old adults in short- 
or long-term institutional care, for example, hospitals and residential aged care 
homes. In these settings, direct observation, and direct measurement of dietary 
intake, is possible and should be used instead of or to assist self-reporting meth-
ods. Assistance from caregivers may be available, and information on food 
preparation, recipes, and usual portion sizes can be obtained from the kitchen 
personnel [15]. The gold standard in this setting is to weigh all meal compo-
nents on the plate before and after meals, which may be a challenging task when 
snacks, in-between meals, and beverages also must be included. This method is 
extremely time-consuming and laborious and is generally reserved for research 
restricted to small patient groups [15]. Estimation methods are much more suit-
able regarding time and effort, and in clinical practice in geriatric institutions, 
plate diagrams with estimation of intake in quarters of the offered meal are 
widely used (Fig. 2.3) [15, 17, 18].

Table 2.2 Age-related characteristics that may impede accurate dietary assessment (based on 
Volkert and Schrader 2013 [14])

• Reduced capacity to deal with stress
• Physical limitations
   – Visual impairment
   – Hearing problems
   – Difficulties writing
• Mental impairment
   – Reduced short-term memory
   – Cognitive decline, dementia
   – Reduced communication skills: Limited attention, divagation
• Persons may not or only little be involved in food preparation
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2.5  Nutritional Status of Older Adults, Geriatric 
and Orthogeriatric Patients

Malnutrition, according to WHO definition, includes undernutrition (wasting, 
stunting, underweight), inadequate vitamins or minerals, overweight, obesity, and 
resulting diet-related noncommunicable diseases [19]. Overweight and obesity in 
old adults is described in Chap. 15. Malnutrition can be defined as “a state result-
ing from lack of intake or uptake of nutrition that leads to altered body composi-
tion (decreased fat free mass) and body cell mass leading to diminished physical 
and mental function and impaired clinical outcome from disease” [20]. 
Malnutrition can result from starvation, disease, or advanced aging (e.g., 
>80 years), alone or in combination [20]. Although there is no gold standard diag-
nosis for malnutrition, global consensus around core diagnostic criteria for mal-
nutrition in adults in clinical settings is emerging [19]. With two-step approach for 
the malnutrition diagnosis, i.e., first screening to identify “at-risk” status using 
any validated screening tool and, second, assessment for diagnosis and grading 
the severity of malnutrition [21]. Other sections of this book detail nutritional 
assessment, nutritional diagnosis, and treatment (Chap. 3); malnutritional preven-
tion (Chap. 4); nutritional support (Chap. 5); the overlap between co-diagnoses of 
malnutrition, sarcopenia, cachexia, and frailty (Chap. 8); and why systematized, 
interdisciplinary nutritional care is key to high- value, patient-centered outcomes 
(Chaps. 1 and 13).

As can be seen from Fig. 2.4, reported malnutrition prevalence rates vary consid-
erably between and even within the settings. This might be explained by differences 
in age, morbidity, and functional status of included participants in the studies. Still, 
the results confirm that malnutrition prevalence markedly increases from commu-
nity dwellers to geriatric and orthogeriatric patients and even further to residents in 

Fig. 2.3 Example of a simple estimation method to assess dietary intake, which can be used by 
the patients (from the Nutrition Day survey in hospitals [18] [https://www.nutritionday.org/])

2 Nutritional Requirements in Geriatrics

https://www.nutritionday.org/


28

nursing homes [22]. These findings are supported by the findings of reduced intake 
of energy during disease, due to among a high prevalence of nutritional risk factors. 
The complexity of malnutrition and nutritional risk factors in multimorbid old 
adults highlight the importance of interdisciplinary and multimodal interventions as 
also recommended by the E.S.P.E.N. guideline for geriatric patients [1]. These find-
ings also highlight the need to proactively prioritize screening and interventional 
processes in the community settings (Chaps. 4 and 13).

2.6  Summary

Deterioration of nutritional status in older adults is commonly observed and is asso-
ciated with impairment of recovery and rehabilitation. In older adults this can occur 
rapidly during acute illness or insidiously across time in response to diverse age or 
chronic disease-related factors. Insufficient energy and protein intake is a common 
cause of poor nutritional status in old age and specially during hospitalization. 
Older persons are generally at risk of malnutrition due to anorexia of aging but also 
several nutritional risk factors of which several might be modifiable. We conclude 
that malnutrition in older adults is a complex condition; interdisciplinary teamwork 
is needed to support and sustain a healthy nutritional status throughout the 
aging years.
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Take-Home Points

• Impaired nutritional status is frequent among geriatric and orthogeriatric patients.
• Insufficient intake of energy, protein, and vitamin D is a significant problem 

among older adults, geriatric and orthogeriatric patients.
• Potentially modifiable nutritional risk factors should be taken into consideration 

when planning nutritional interventions.
• Ongoing monitoring should confirm whether the estimates of requirements (and 

intake) maintain or improve nutritional status over time.
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Learning Objectives
By the end of this chapter, you will be able to:
• Explain the nutrition care process for older adults.
• Explain incentives for nutritional screening and the key principles of successful 

screening.
• Describe the key elements of nutritional assessment and diagnosis.
• Describe how an intervention plan is made based on nutritional assessment, 

nutritional requirements, and nutrition impact factors.
• Describe the basic concepts of monitoring the efficacy of nutritional intervention.
• Describe the ethical aspects of when to introduce nutritional therapy and 

when to end.

Karen is 92 years old. For the past 5 years, she has lived in a residential 
aged care home. When she moved into her new home, she really came alive. 
There were people around her and staff to talk to. In addition to a little help 
in structuring daily life, remembering medicine, and small physical care 
tasks, Karen has largely managed on her own. In particular, she has enjoyed 
eating in the living room with the others for all meals. But for the past 
3 weeks, Karen has been having problems with urinary tract infections. The 
antibiotics have given her stomach problems and she no longer like to get 
out of her own living room.

After 3 weeks, Karen’s nurse Mary comes to visit to check up on the uri-
nary tract infection. Karen is in bed, and it dawns on Mary that Karen has 
lost a lot of weight. On closer inspection, it becomes clear that Karen can 
barely stand on her feet. Although Karen is usually a little overweight 
(height 152 cm, weight 69 kg, BMI 30 kg/m2), she has lost 4.5 kilos, includ-
ing an obvious lot of muscle mass, which is seen on her arms, legs, and 
thorax. Asked how she eats, Karen says she has not felt like eating. She has 
nausea, the food does not taste like usual – in fact it tastes ugly – and she is 
also afraid of needing to go to the toilet when she has eaten. She no longer 
feels safe walking to the toilet on her own and is afraid that help will not 
make it in time. Upon closer inspection, Karen still has a fever, and she has 
fungus in her mouth.

In a kind and caring way, Mary advises Karen that the nutritional screen-
ing tool results show that Karen is at risk of malnutrition and might already 
be malnourished. In an easy-to-understand, simple way, Karen and Mary then 
discuss the implications of ongoing poor intake and consider whether it is 
time for food for comfort, food as a medicine, or a bit of both. Karen was very 
keen to improve her intake to prevent further nutrition deterioration to sup-
port her to get back to her usual function and lifestyle and was keen to regain 
her lost weight over the next 3 months. Together, they initiate a nutrition plan 
including cold soft meals and two oral nutritional supplements daily to start 
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3.1  The Nutrition Care Process

The nutrition care process (NCP) is a systematic sequence of distinct, but interre-
lated, steps to support to nutrition care for older adults like Karen [1, 2]. The NCP 
supports health professionals to detect the risk of protein-energy malnutrition, here-
after malnutrition, so that those who will benefit from nutrition care will be given 
the most appropriate individual nutritional therapy in due time. Malnutrition is a 
clinical disorder recognized under the International Classification of Diseases 
(ICD11) that encompasses starvation-related malnutrition and acute or chronic 
disease- related undernutrition [2–4]. Sarcopenia and frailty are nutrition-related 
conditions commonly associated with malnutrition and the geriatric syndrome [2, 5] 
(Fig. 3.1). The NCP aims to embrace all these areas of malnutrition.

How the NCP “looks” across settings and populations is in principle the same, 
but the work tools may be designed differently; Fig. 3.2 depicts the nutrition care 
process as presented by the Academy of Nutrition and Dietetics [1, 6, 7]. We draw 
your attention to the outer circles of the NCP model. While not the focus of this 
chapter, these constructs will be addressed by ensuing chapters to ensure the sys-
tems, resources, and infrastructure are in place to support the right nutrition care 
processes, delivered to the right older person, at the right time, and in the right place.

The NCP is traditionally applied by dietitians and medical and nursing nutrition spe-
cialists worldwide to deliver or coordinate malnutrition care, by applying a common 
framework for nutrition care, focused nutrition care documentation, and application of 
evidence-based guidelines. Nutrition care models for patients with or at risk of malnutri-
tion are also available which support directing nutrition care to low, moderate, or high 
nutritional risk. Such approaches support timely and efficient malnutrition care pro-
cesses to moderate-risk patients where specialist nutrition care is unlikely to be available 
or add value beyond the care able to be provided by nurses, other interdisciplinary 
healthcare providers, volunteers, family, and friend. This approach also not only engages 
diverse healthcare providers in nutrition care processes but also directs nutrition special-
ist resources to where there are most needed [8–11] (Chaps. 1 and 13).

with. Mary then arranges for a dietitian to conduct a thorough assessment of 
Karen’s nutritional status and to help with goal setting and a more specific 
nutrition care plan. A doctor is also called in to review antibiotics and look at 
Karen’s mouth, and a physiotherapist is called in to make a physical rehabili-
tation plan for Karen. Last, but not least, the nurse makes an appointment 
with Karen and Karen’s relatives. Together they agree that more help is 
needed in everyday life at the moment, more focus on small nutritious meals 
and a record of what Karen eats and drinks, increasing her regular weights to 
fortnightly, as well as a plan for mobilization. The nurse communicates the 
plan to the care team and documents appointments in Karen’s care record, so 
that everyone can follow it and continuously document and revise over time.

3 Nutritional Assessment, Diagnosis, and Treatment in Geriatrics
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Fig. 3.2 Nutrition care process and model [1, 7]. (Reprint from Journal of the Academy of 
Nutrition and Dietetics, 117(12) William I. Swan,Angela Vivanti, Nancy A. Hakel-Smith, Brenda 
Hotson, Ylva Orrevall, Naomi Trostler, Kay Beck Howarter, Constantina Papoutsakis. Nutrition 
Care Process and Model Update: Toward Realizing People-Centered Care and Outcomes 
Management p. 2003–2014. Copyright (2017) with permission from Elsevier)

Nutritional disorder

Malnutrition Micronutrient
abnormalities Overnutrition

Cachexia/
disease-
related

malnutrition

Starvation-
related
under-
weight

Sarcopenia Frailty Overweight Obesity

Fig. 3.1 The conceptual tree of nutritional disorders [1, 2]. (Reprinted from Clin Nutr, 34(3), T 
Cederholm, I Bosaeus, R Barazzoni, et al. A conceptual tree of nutritional disorders., p. 335–341., 
Copyright (2015), with permission from Elsevier)
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Our case study above highlights the importance of nonspecialized nutrition care 
actions that can be performed by diverse healthcare providers and carers, wherever 
older adults are cared for in practice. Therefore, a multiprofessional approach which 
is based on the NCP, but to a greater extent clarifies the elements of the NCP model 
into action elements, is presented in the Multiprofessional Nutrition Care Process 
model (Fig. 3.3). The remainder of this chapter is based on the Multiprofessional 
Nutrition Care Process model, to highlight opportunities for nurses and the multi-
professional teams working with and around nurses to deliver nutrition care pro-
cesses to older adults with or at risk of malnutrition.

3.2  Nutritional Screening/Risk Detection

Systematic nutritional risk detection, or malnutrition risk screening, has multiple 
aims, including identifying nutritional status, the need for nutritional intervention, 
and those who are at risk of negative outcomes such as infections, prolonged heal-
ing, or death, due to their nutritional status [12–15]. For our case study, a screening 
tool was applied that detected nutritional risk, informed the need for nutritional 
intervention, and also alerted the nurse and older adult to the relationship between 
poor nutrition intake and outcomes.

Malnutrition risk screening should be performed in all subjects interfacing with 
healthcare services, whether in hospital, community, or aged care home settings. 
Depending on the care setting, screening should be performed within the first 24 to 
48  h after first contact and thereafter at regular intervals. The screening process 
allows healthcare providers to target prevention and treatment of undernutrition to 
relevant individuals in a timely manner. One of the most important things we can do 

5

4

3

2

Evaluation
and adjustment
of nutrition plan

Nutritional assessment
1. Risk factors/

Nutrition impact symptoms(NIS)

Body composition
and function

2. Requirements and goal

1
Nutrition risk screening/

early detection

Nutrition plan
1. How to meet the need
for energy and protein
covered (food, nutrition
therapy form)
2. Care required

Action and monitoring
(diet recording and weighing)

Communication and transfer between sectors
or on transfer to other department

-The patient / citizen is no longer at
  nutritional risk and therapy can be terminated
- Nutriticnal therapy no longer relevant

Transition or termination

Fig. 3.3 The Multiprofessional Nutrition Care Process model. (Model by author Mette Holst)
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to prevent the negative consequences of malnutrition is to commence nutritional 
therapy as early as possible, because we know that the greater the weight loss, the 
greater the risk of negative outcomes; and in older, multimorbid adults, regaining 
lost muscle is at best difficult and in many cases unachievable.

ESPEN (the European Society for Clinical Nutrition and Metabolism) and ASPEN 
(American Society for Parenteral and Enteral Nutrition) recommend using validated 
screening tools [5, 16–18]. Malnutrition screening tools mostly combine weight loss, 
reduced food intake, and disease activity. When targeting community- dwelling older 
adults, physical and functional status, nutrition intake, and chronic conditions may be 
prioritized in addition to current nutritional status, whereas in the hospitalized patient, 
acute disease should also be considered in combination with the above. The various 
screening tools are validated in different settings and weigh the different parameters 
differently [19]. Unintentional weight loss is routinely included as a measure in 
screening tools regardless of setting and is used by itself also in primary early detec-
tion of malnutrition. Unplanned weight loss is the most readily available and best vali-
dated parameter for early detection of nutritional risk. When looking for weight loss 
in a course of treatment, it is important to look not only at the latest weight but at the 
entire course of treatment. If older adults, or those caring for them, are unable to 
answer if they have lost weight within a specified time period, many tools ascribe an 
“at risk” score, in order not to miss the opportunity for nutritional intervention in a 
person who might benefit [20]. In nursing homes and in frail community-dwelling 
older adults, monthly weighing is consequently recommended.

Although our case study was a clear-cut positive screen, no nutritional screening 
tool is perfect. For example, a patient with cardiac cachexia may not have lost 
weight due to fluid overload, or may still report a reasonable appetite, and still be at 
risk of malnutrition. Screening healthcare providers must apply critical thinking and 
clinical judgment. Treating teams may also choose to consider groups of older 
adults with specific conditions or treatment requirements “at risk,” for example, 
those admitted to intensive care or acute hip fracture units.

The result of the nutritional screen should trigger predefined actions. For those 
not at nutritional risk, standard nutrition care processes, for example, a general diet 
hospital, feeding assistance where required, and adequate time to eat, should be 
offered. Regardless of setting, older adults initially screened “not at risk” should be 
rescreened at specified time points to detect any change in risk status. Subjects who 
are found to be at risk need to undergo nutritional assessment [13].

3.3  Nutritional Assessment and Diagnosis

3.3.1  Nutrition Impact Symptoms

A nutritional assessment will acquire sufficient information about nutrition impact 
symptoms (NIS), body composition and function, stress metabolism, psychological 
and psychosocial parameters, as well as nutritional requirements to inform nutri-
tional diagnosis(es), goal setting, and care planning (Fig. 3.3).

M. Holst and A. M. Beck
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Some assessment data is provided as person-centered outcome measures; biases 
such as recall, interpretation, and wanting to please should be taken into consider-
ation. Nutritional assessment in many older adults is further complicated by multi-
morbidity, cases of acute illness and hospitalizations, and disabilities in combination 
with nutrition-related problems such as dysphagia, decreased appetite, fatigue, and 
muscle weakness. The crossover between malnutrition, physical dysfunction, sarco-
penia, frailty, and cachexia in aging further contributes to diagnostic difficulties 
(Chap. 8).

The purpose of the NIS assessment is to detect, reduce, or remove barriers to 
eating and ensure that the nutrition plan can take into account physiological, psy-
chosocial, and environmental changes related to eating (Table 3.1). Chapters 2 and 
4 highlight additional determinants of malnutrition.

Further investigation and relevant treatment should be initiated in relation to 
modifiable NIS factors detected. Our case study highlights how nurse Mary iden-
tified reversible nutrition impact symptoms and, together with Karen and other 
healthcare team members, actioned interventions that aligned with shared goals. 
Our case also highlights the need for dieticians, nurses, medical professionals, 
and other healthcare providers to work together. The multiprofessional team con-
tributes a broader perspective than nutrition alone and may help to identify 
changeable barriers to nutrition intake. A systematic approach to both the NCP 
and assessing NIS is recommended, in order to understand the greater picture of 
the individual nutrition intake disturbances; there are many determinants of mal-
nutrition and different tools for NIS assessment (Chaps. 2 and 4). As an example, 
the Nutrition Impact Symptoms Score for symptoms impacting on food intake 
[21] is built on PG-SGA, which is one of the best validated NIS instruments for 
cancer patients [22].

Table 3.1 Commonly reported nutrition impact symptoms

Medical/physiological
Altered tastes and smells
Anorexia of aging, lack of appetite, or early satiety
Cognitive impairment, delirium, or dementia
Depression
Dry mouth
Dysphagia (swallowing difficulty)
Fatigue
Gastrointestinal upset, e.g., nausea, vomiting, 
diarrhea, constipation
Lack of teeth or ill-fitting dentures
Malabsorption or endocrine issues
Medical comorbidities
Mouth sores
Pain
Polypharmacy or medication side effects
Prescribed dietary restrictions

Psychosocial
Carer burden
Social isolation
Food or financial insecurity
Poor emotional well-being
Self-administered dietary restrictions and 
preferences
Environmental
Older adult, clinician, and community 
beliefs, biases, and perceptions
Misinformation and misdirection and 
treatment biases

3 Nutritional Assessment, Diagnosis, and Treatment in Geriatrics
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3.3.2  Nutritional Diagnosis

The Global Leadership Initiative on Malnutrition (GLIM) criteria is a recent global 
initiative and consensus initiative convened by several of the major global clinical 
nutrition societies and experts [16]. The purpose is to be able to make a “nutritional 
diagnosis” for malnutrition, which clarifies which factors contribute to nutritional 
risk (Table 3.2). This should make the intervention effort more action oriented.

The procedure is first an “early detection” of nutritional risk applying a validated 
screening tool as described above. This informs a thorough assessment which 

Table 3.2 GLIM criteria: phenotypic and etiologic criteria for the diagnosis of malnutrition

Phenotypic criteria* Etiologic criteria*

Weight loss 
(%)

Low body 
mass index 
(kg/m2)

Reduced muscle 
massa

Reduced food intake or 
assimilation Inflammation

>5% within 
the past 
6 months or 
>10% beyond 
6 months

<20 if 
<70 years or 
<22 if 
>70 years

Reduced by 
validated body 
composition 
measuring 
techniquesa

≤50% of ER >1 week, or 
any reduction for 
>2 weeks, or any chronic 
GI condition that 
adversely impacts food 
assimilation or absorption

Acute disease/
injury or chronic 
disease-related

Asia: <18.5 
if <70 years 
or <20 if 
>70 years

Thresholds for severity grading of malnutrition into stage 1 (moderate) and stage 2 (severe) 
malnutrition

Phenotypic criteriaa

Weight loss (%)
Low body mass 
index (kg/m2)b Reduced muscle massc

Stage 1/moderate 
malnutrition (requires one 
phenotypic criterion that 
meets this grade)

5–10% within the 
past 6 months or 
10–20% beyond 
6 months

<20 if 
<70 years, <22 
if ≥70 years

Mild to moderate deficit 
(per validated 
assessment methods—
see below)

Stage 2/severe malnutrition 
(requires one phenotypic 
criterion that meets this 
grade)

>10% within the 
past 6 months or 
>20% beyond 
6 months

<18.5 if 
<70 years, <20 
if ≥70 years

Severe deficit (per 
validated assessment 
methods—see below)

aSeverity grading is based upon the noted phenotypic criteria, while the etiologic criteria described 
in the text and Fig.  3.4 are used to provide the context to guide intervention and anticipated 
outcomes
bFurther research is needed to secure consensus reference BMI data for Asian populations in clini-
cal settings
cFor example, appendicular lean mass index (ALMI, kg/m2) by dual-energy absorptiometry or cor-
responding standards using other body composition methods like bioelectrical impedance analysis 
(BIA), CT, or MRI. When not available or by regional preference, physical examination or stan-
dard anthropometric measures like mid-arm muscle or calf circumferences may be used. Functional 
assessments like handgrip strength may be used as a supportive measure [16, 23]
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consists of the criteria: phenotypic (unplanned weight loss, BMI, or muscle mass) 
and etiologic, which considers reduced dietary intake and disease state (Table 3.2 
and Fig. 3.4).

Of the phenotypic criteria, muscle mass is the most important indicator of sur-
vival or complications. During active disease, we know that weight loss mainly 
takes place in the muscle mass. The bottom line is that muscle mass is the fastest 
“food” for those who have not received enough energy and protein for combustion. 
In addition, muscle mass is an indicator of maintaining physical activity. Therefore, 
it is also primarily muscle mass we look at when we make a more thorough assess-
ment of body composition. Sarcopenia is a syndrome that is defined predominantly 
by the simultaneous occurrence of lower skeletal muscle mass, strength, and func-
tion in older adults. Sarcopenia significantly impacts self-reported quality of life 
and physical activity level as well as function and is associated with inadequate 
protein intake and/or reduced physical activity [24].

Muscle mass is monitored in different ways. Commonly reported trusted meth-
ods for application in research include dual-energy X-ray absorptiometry (DXA), 
magnetic resonance index (MRI), and computerized tomography (CT). Access to 
these is limited in most clinical settings, costs can be prohibitive, and radiation 
exposure also needs consideration for the latter (Fig. 3.5).

Until ready access to trusted methods is available in the clinic, we have various 
tools to use.

Commonly applied measures of muscle mass in clinical settings globally are the 
calf circumference and upper arm circumference measures. These are of low cost, 
are easy to perform, and generally correlate with trusted methods. However, their 
precision is reduced in obese subjects [25]. Although broad uptake is yet to be real-
ized, ultrasound has demonstrated potential for application as a measure of muscle 

Assessment criteria
 •  Phenotypic
   o  Weight loss
   o  Low body mass index
   o  Reduced muscle mass
 •  Etiologic
   o  Reduced food intake or assimilation
    Disease burden/inflammatory condition

At risk for malnutrition
 •  Use validated screening tools

Meets criteria for malnutrition diagnosis
 •  Requires at least 1 Phenotypic criterion and
  1 Etiologic criterion

Determine severity of malnutrition
 •  Severity determined based on Phenotypic
  criterion

Diagnostic
Assessment

Risk
screening

Diagnosis

Severity
Grading

Fig. 3.4 GLIM criteria 
[16]. (Copyright © 2018 
Elsevier Ltd., the European 
Society for Clinical 
Nutrition and Metabolism 
and American Society for 
Parenteral and Enteral 
Nutrition. All rights 
reserved. https://www.ncbi.
nlm.nih.gov/pmc/articles/
PMC6438340/figure/
jcsm12383- fig- 0001/)
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mass. Bioimpedance (BIA) is relatively easily accessible and quick to read and trans-
late into results. It is increasingly applied across a variety of patients and settings by 
trained healthcare providers. BIA measures the amount and ratio of fat, muscle tis-
sue, and fluid. This is done by the device sending a weak current through the tissue 
and measuring the different resistances for each tissue type. A reliable bioimpedance 
measurement requires a little rigor in the method, for example, bladder emptying 
shortly prior to measurement and fasting and avoidance of moderate or intense physi-
cal activity. The latter, however, should probably be passable in many clinical set-
tings. BIA is not appropriate for those with pacemakers and is unlikely to be accurate 
in those with fluid overload or electrolyte imbalance. As a doubly indirect method, 
BIA has limited precision and is poorly correlated with sarcopenia in at least some 
older adult populations [25, 26]. However, we would suggest that at present, BIA 
provides a valuable source of clinical setting muscle mass information, if the right 
validated device and methodological process is applied.

The GLIM criteria allow for functional assessments to be used as a supportive 
measure. There are many ways of measuring muscle strength and function, noting 
these have traditionally been applied to assess status before an intervention or the 
effect of an intervention. Handgrip strength, gait speed (4- or 6-min walk at a usual 
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Fig. 3.5 Skeletal muscle mass and different BMI vs same body size with different skeletal muscle 
mass (Martin L. et al. [23]) B1, B2, and B3 show the same skeletal muscle mass index (SMI) but 
different body mass index (BMI), that is, the same amount of muscle mass for different body size. 
B4, B5, and B6, shown in Fig. 3.5 show the same BMI with different SMI, that is, the same body 
size with different amount of muscle mass (Martin L. et al. [22]). (With permission from Martin, 
L., et al., Cancer cachexia in the age of obesity: skeletal muscle depletion is a powerful prognostic 
factor, independent of body mass index. J Clin Oncol, 2013. 31(12): p.  1539–47. https://doi.
org/10.1200/JCO.2012.45.2722)

M. Holst and A. M. Beck

https://doi.org/10.1200/JCO.2012.45.2722
https://doi.org/10.1200/JCO.2012.45.2722


41

pace, and measure the distance in meters), chair-stand test which measures time 
taken to rise five consecutive times from a chair as quickly as possible without arm 
rests, or 30-s chair-stand test, where the number of times raised in 30 s is counted, 
are among the single parameters measured and recommended (Table 3.3 EWGSOP2 
[27]). Combined estimates including patient-reported outcomes are often used as 
well [28].

For our case study above, although Karen had a relatively high BMI, she had lost 
more than 5% of body weight. As such she meets the phenotypic criteria for malnu-
trition diagnosis, without the need for further scanning, clinical, or functional 
assessment. Regarding BMI, this case draws attention to the fact that both sarcope-
nia and malnutrition can occur in all weight classes, i.e., in older adults who are 
already thin but also in those who are in “healthy,” overweight, or obese categories 
(Chaps. 8 and 16).

3.3.3  Etiologic Criteria

When we look at the etiologic criteria of GLIM, the question “Have you eaten less 
than you usually do in the past week” is well validated, included in many screening 
tools, and directly associated with unplanned weight loss. Many healthcare provid-
ers work with quartiles and thus do not go for a specific figure, but a rough estimate. 
Nurse Mary probably asked something like “Have you eaten as you usually do in 
the past week or less than usual?” And in response to Karen’s answer, she would 
probably have questioned further to ask if she had eaten 50, 75, or maybe only 25% 
of usual. Further questions may consider if poor intake has continued for a longer 
time period. Where time allows and where appropriate, a detailed dietary history 
may be undertaken. Although this may take some time and level of skill to assess, a 
detailed history will provide a good impression of food and fluid intake adequacy 
and potentially reversible barriers and enablers to this (Fig. 3.4) [29].

For assessment of comorbid disease activity, it would be helpful to have a bio-
marker which could inform a malnutrition diagnosis or whether an older adult needs 

Table 3.3 EWGSOP2 sarcopenia cut-off points for physical strength [27]

Test Cut-off points for men Cut-off points for women
EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength
   Grip strength <27 kg <16 kg
   Chair stand >15 s for five rises
   ASM <20 kg <15 kg
   ASM/height2 <7.0 kg/m2 <5.5 kg/m2

EWGSOP2 sarcopenia cut-off points for low performance
   Gait speed ≤0.8 m/s
   SPPB ≤8 point score
   TUG ≥20 s
   400-m walk test Non-completion or ≥ 6 min for 

completion

From: EWGSOP2. Sarcopenia: revised European consensus on definition and diagnosis [27]
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nutritional treatment or not. Unfortunately, despite its popular application in clinical 
and research settings, albumin levels are more likely to reflect overall disease rather 
than nutritional status or requirements. A systematic review assessed the role of 
albumin in otherwise healthy subjects who had a very small dietary intake, mainly 
due to anorexia nervosa. The study showed that serum albumin and prealbumin 
levels were maintained even at a marked weight loss, and they were only lowered 
during extreme hunger – that is, at a BMI below 11 [30, 31]. Many other blood 
markers have been tested, but none have been shown to be adequately sensitive to 
nutritional status to be used as stand-alone malnutrition markers [32, 33]. We would 
not recommend testing albumin or other blood markers for our case study, as these 
are likely to be influenced by the acute phase response due to her active infections. 
That is not to say that laboratory measures should not be considered; electrolytes; 
vitamin and mineral; endocrine, renal, and liver function tests; protein; and immune 
measures may be appropriate to be considered when undertaking a thorough nutri-
tional assessment. For example, Karen has been indoors for some time, and a vita-
min D test may be appropriate, if she is not receiving supplements (Chap. 9). As an 
older adult, if not already supplemented, B12 may also be worth considering in case 
she has poor absorption. Although our case is not at risk of refeeding syndrome, for 
the prevention and management of refeeding syndrome, it is recommended to ini-
tially test and monitor patients with blood tests at the start of nutritional treatment, 
especially if they have had a greater weight loss or a greatly reduced dietary intake 
for longer than a week [34].

3.3.4  Estimating Requirements

The next logical step in the nutrition care process is to estimate an individual’s 
requirements for energy, protein, fluid, and other macro- and micronutrients. This is 
described in Chap. 2. However, in our case it was simply a ballpark clinical judg-
ment call by nurse Mary that Karen’s intake of protein and energy was greatly 
reduced for >2 weeks and clearly inadequate to meet her requirements.

3.3.5  Nutritional Diagnosis

The nurse must always make an individual assessment of the older adult’s current 
situation, which will form the basis for the clinical decisions chosen in consultation 
with the patient. Best practice in nutritional nursing care can be found in Chap. 6.

A thorough nutritional assessment will inform a nutritional diagnosis; a well- 
crafted nutritional diagnosis will not only highlight a modifiable nutritional prob-
lem but also document underlying etiologies, signs, and symptoms [1, 7]. It is clear 
from above that Karen should have a documented diagnosis of malnutrition; and 
this should also be discussed with the older adult. While we have focused on mal-
nutrition, it is important to note the diversity of nutritional diagnoses commonly 
observed in older adults across the continuum of care [6]. For our case, a key second 
diagnosis might be “inadequate protein, energy, and micronutrient intake, related to 

M. Holst and A. M. Beck



43

medication- related GIT upset, mouth ulcers, and fear of incontinence, evidenced by 
intake <50% of requirements and weight loss >5% over the past 3 weeks”.

3.4  The Nutrition Plan and Care Required

The nutrition plan targets individualized nutritional therapy approaches most likely 
to meet the older adult’s nutritional requirements and address the nutritional 
diagnosis(es) and shared treatment goals (Chaps. 1, 5, 10, 11, 13, and 21). For those 
with active nutrition care goals, the care required generally follows a three- step 
process as briefly outlined below and detailed in Chap. 5.

Step 1: Energy- and protein-dense food/fortified foods including snack meals 
and Oral Nutritional Supplements (ONS) [11].

Older persons with malnutrition or at risk of malnutrition should be offered 
energy- and protein-dense foods. Fortified food, additional snacks, and/or finger 
food may be used in order to facilitate dietary intake [5]. Many studies have shown 
that it is especially difficult to achieve an adequate protein intake without the use of 
nutritional supplements for people at nutritional risk [35]. Consequently, hospital-
ized older persons with malnutrition or at risk of malnutrition should also be offered 
ONS, in order to improve dietary intake and body weight and to lower the risk of 
complications and readmission [5].

Restrictive diet deprescription should be considered by treating teams for older 
adults with or at risk of malnutrition. Those at nutritional risk who would normally 
follow a special diet such as patients with heart disease, kidney disease, diabetes, 
and obesity often require a more energy- and protein-rich diet during illness. In the 
case of heart and kidney disease, the nutrition plan may require planning in consul-
tation with a dietitian or, alternatively, may be deprescribed by the treating medical 
team where intake is likely to be inadequate. Similarly, an acutely unwell inpatient 
with diabetes may be better off receiving extra insulin and more frequent blood 
sugar monitoring rather than a sugar-free or low-fat diet that may lead to further 
nutritional status decline. Weight loss diets are not recommended during periods of 
illness and should only be resumed when the older adult is healthy or in a stable 
phase of the disease course, only if, after careful consideration, they remain appro-
priate [5] (Chap. 16). The need for careful across team communication is especially 
crucial where multimorbid patients are vulnerable to mixed advice from multiple 
specialities regarding what is “healthy” (Chaps. 1 and 13). Although not mentioned 
in the case study above, Karen was not taking her supplements as she thought they 
were bad for her diabetes. This was observed by her doctor who assured her that the 
supplements were a very important medicine to support her recovery.

Our case highlights the need for nurses and multiprofessional healthcare provid-
ers to advocate for individualized, nutrition care planning and decision-making. 
Team members should also ensure relevant information is provided and equally 
understood and clarify goals and expectations as core factors for patient-focused 
nutrition care (Chaps. 10–12). A practical and considerate approach will provide the 
individual and/or relatives with information of when to get help if it gets difficult to 
follow the plan and where to get help specifically, including name of the 
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professional, phone number/e-mail, and office hours. Both are preferably individu-
alized and written down for the individual to take home. It is also important that 
nutrition care is coordinated to be applied by healthcare providers across contexts. 
It also must be clear to all who is the primary responsible clinician for these coordi-
nation tasks [36].

There is a lot of care associated with food, meals, and nutritional nursing, and it 
can be a difficult balancing act to meet the individual person’s wishes, preferences, 
and needs, while meeting the needs for energy and protein. Healthcare providers are 
recommended to be aware of the possibilities for creating social communities in a 
hospital ward, in a nursing home, or in the citizen’s immediate environment, to 
enable those people who want to eat with others. The importance of clinically 
focused foodservice systems is further discussed in Chap. 5.

The nurse and other healthcare providers who serve the day’s meals must take on 
a “hosting role” in connection with the meal before, during, and after the meal, with 
thoughts on how the best meal is created in the current context. It is a well-known 
fact that the duration of the meal, eating with others, the surroundings, and the meal 
influence how much and what one eats [37, 38]. An appetite-stimulating environ-
ment supports the person’s desire to eat, for example, by removing unpleasant odors 
and ventilating the living room and cleaning up. In addition, our case highlights the 
importance of nurse’s tasks to make sure that the older adult has received the neces-
sary help for oral and hand hygiene and toileting before the meal is served.

Step 2: Enteral tube feeding.
For older adults who are unable to consume adequate nutrition orally, tube feed-

ing may be an option. ESPEN recommends tube feeding for those patients, includ-
ing older persons with reasonable prognosis, for whom oral intake is expected to be 
impossible for more than 3 days or expected to be below half of energy require-
ments for more than 1 week, despite interventions to ensure adequate oral intake, in 
order to meet nutritional requirements and maintain or improve nutritional status [5, 
39]. The older person should of course be sufficiently informed and give consent, 
where the option of tube feeding is considered in their best interest [5, 40].

Patients with dysphagia, intensive care patients, cancer patients, as well as 
patients who have lost the urge to eat due to discomfort from illness or treatment 
will often be able to be helped with a tube for a period of time. Enteral tube feeding, 
also called “enteral nutrition,” can be given as complete and partial nutrition to 
patients. Details regarding enteral tube feeding are provided in Chap. 5. Our exam-
ple older adult (Karen) had previously documented in her advanced care plan that 
should she be acutely unwell with a chance for recovery and unable to eat, she was 
willing to receive short-term tube feeding, although she did not want any long-term 
feeding tube devices placed if she did not have capacity to make that decision.

Step 3: Parenteral nutrition.
Parenteral nutrition (PN) should be reserved for those who are unable to ingest 

or absorb adequate nutrition through their gastrointestinal tract. Parenteral nutrition 
can be administered through an intravenous (iv) approach. Central iv accesses are 
often used, but with a duration of a few days, parenteral nutrition can also be pro-
vided using peripheral iv access. Older persons with reasonable prognosis and 
active treatment goals (expected benefit) are recommended to be offered PN if oral 
and enteral intake are expected to be impossible for more than 3 days or expected to 
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be below half of energy requirements for more than 1 week, in order to meet nutri-
tional requirements and maintain or improve nutritional status [5]. Details regarding 
administration and monitoring of patients on parenteral nutrition are provided in 
Chap. 5.

3.4.1  Nursing Care Required for Nutritional Therapy

Each of the above three steps will fail in the absence of supportive nursing care. In 
many countries, the hospital, home-care, or aged care home nurse plans and per-
forms the daily care of the patient and assesses the patient’s need for help in connec-
tion with eating and coordinates with the involved healthcare professionals. This 
can of course differ between countries. Studies have shown that patients with poor 
intake find it difficult to ask the nursing staff for help with eating, which means that 
the nurse must pay special attention to assessing these patients’ care needs. 
Assistance with eating can in practice be shared with other healthcare staff, volun-
teers, family, and friends around the patient. Chapters 6 and 10 describe the nursing 
care efforts in detail.

3.5  Action and Monitoring

In this phase, the practical enactment of the nutritional support plan is performed, 
monitored, and documented (Chap. 6). Ongoing evaluation is planned for and made, 
depending on setting and severity of nutritional risk. Local or national standards for 
community and hospital may provide actual standards for action and monitoring [8, 
9]. When initiating nutritional therapy or a special diet for an older adult at nutri-
tional risk, it is crucial that the effort is documented, evaluated, and adapted during 
the process. Karen was going along well in life. Perhaps not unexpectedly, she 
became ill suddenly, probably due to her chronic diseases. She then self-isolates and 
lost her desire to eat not only due to multiple acute nutrition impact symptoms but 
also because the community and socializing around the meal were lost. It is crucial 
that nurses and other staff who serve or prepare the food for the older adult consider 
that the day’s meals also have a social significance for the older adult and relatives. 
Nurses and other healthcare providers are ideally placed to identify factors in the 
environment that may affect the appetite.

The best and most widely used monitoring method is diet recording of the 
patient’s dietary intake. Where possible, self-monitoring, or involvement in moni-
toring, should be considered. This allows active engagement, and feedback can be 
used in the guiding conversations with the patient, including relatives when possible 
and relevant. Based on a diet registration, the healthcare provider or dietitian and the 
patient can discuss problems around meals and meal frequency and can clarify the 
individual patient’s issues, wishes, and need for help. Documentation of the indi-
vidual agreement is necessary, as it will ensure that the patient, for example, will be 
offered the right help in all eating situations. Increasingly across settings, diet reg-
istration forms are being implemented that integrate with electronic work tools on 
computers or apps on phones and tablets. The individual abilities, as well as tools, 
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infrastructure, and resources available, will determine the choice of registration 
method. However, the 24-h recall method, while a relatively good tool for intake 
adequacy assessment, does not help neither the nursing staff nor the patient to 
improve the patient’s intake across the course of the day. Conversely, a “real-time” 
time registration method is recommended for actual motivation [41–43]. The nurse 
and other nursing staff handle the diet registration and are responsible for docu-
menting the result of the patient’s intake in the medical record.

Weight and especially serial weights are routinely applied as a monitoring 
parameter, but weight alone is an uncertain parameter in older adults with, for 
example, dehydration or overhydration. Regardless of the setting for weighing, it is 
advised to weigh the subject in the same kind of clothes and shoes, every time. 
While many weigh without shoes, weighing in light shoes and indoor clothing is 
recommended in the older, as shoes may help prevent them from slipping on the 
floor. Weighing circumstances, for example, clothes and type of weighing scale, 
should be documented. Height may be measured standing back to a wall without 
shoes to the nearest centimeter (cm). If height is unable to be accurately measured 
standing, for example, due to kyphosis, one approach is to measure the patient in 
bed with the patient lying flat and stretched, measuring from top head to heel. Other 
proxy height measurement measures, for example, ulna measurement, are recom-
mended across settings and populations [44].

There are a broad variety of other monitoring opportunities that should be con-
sidered including biochemical, clinical, physiological, and functional measures, 
psychosocial changes, and older adult knowledge, understanding, and adherence to 
shared treatment plans (Chaps. 4 and 5). Clear documentation of monitoring mea-
sures and results can form the basis for an interdisciplinary discussion of the older 
adult’s nutrition plan, and as per our case above, this may include, for instance, 
dietitians, pharmacists, physicians, physiotherapists, occupational therapists, social 
workers, or speech pathologists (Chaps. 13 and 18).

3.6  Evaluation and Adjustment of Nutrition Plan

The above monitoring measures can be used to evaluate and adjust the nutrition 
plan. For example, the dietitian or nurse uses the total daily intake and the moni-
tored weight to determine if the client has achieved, or is making progress toward, 
the planned goals. Otherwise, the plan must be adjusted. Furthermore, NIS should 
be reconsidered, to evaluate whether changes should be made and whether interdis-
ciplinary healthcare providers should be referred. When the individual demonstrates 
adequate intake and weight stabilization, the monitoring frequency can decrease.

3.7  Discharge from Hospital or Handover 
to Another Caretaker

With consent of the older adult, it may be appropriate to provide information to the 
next care-person, for them to be able to support high-quality nutrition care. 
Information about actual weight, nutrition plan including consistency 
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modifications, nutritional requirements and goals, allergies, or other food restric-
tions or preferences (e.g., cultural or religious requirements) should be followed by 
recommendations for monitoring and motivation, as well as how the individual and 
other carers are engaged. If the individual has cognitive impairment, information 
should also include likes and dislikes for foods and feeding preferences.

3.8  End of Nutritional Therapy

Nutritional therapy is ended when goals are met. Even where the goals are not quite 
met, where the acute condition is stabilized, and if individual is able to self-monitor 
and has sufficient capability, opportunity, and motivation, it may be appropriate to 
discharge the patient from nutrition specialist care. However, encouraging meal-
times, supporting adequate food and fluid intake, and monitoring nutrition intake, 
impact symptoms, and related outcome measurements remains a core role for nurses 
like Mary. For older and particularly multimorbid or institutionalized older adults, 
we know that diseases and life events may rapidly again put the individual back at 
risk. Therefore, regular nutritional screening in line with local recommendations is 
required unless other events suggest screening should be more frequent.

3.9  Ethical Considerations

The main aim of geriatric medicine including geriatric nutritional therapy is to opti-
mize functional status of the older person and, thus, to ensure greatest possible 
autonomy and best possible quality of life. There is sufficient consensus that oral 
nutrition, apart from providing nutrients, has significant psychological and social 
functions, enables sensation of taste and flavor, and is a mediator of pleasure and 
well-being. Therefore, oral options of nutrition are routinely the first choice and 
should include encouragement and time to eat, high-quality food choices, and con-
sideration of the need for dedicated assisted feeding, even if these may prove diffi-
cult, time-consuming, resource intensive, and demanding. Sufficient training of 
caregivers should be provided [5, 43].

According to the ESPEN guideline on ethical aspects of artificial nutrition and 
hydration [40], the ethical principles “autonomy, beneficence, non-maleficence and 
justice” have to be applied in the act of medical decision-making. In life-threatening 
situations where a well-founded decision cannot be made, across many cultures and 
settings, the principle in dubio pro vita (when in doubt, favor life) should be consid-
ered. Autonomy does however not mean that an older adult has the right to obtain 
every treatment they wish or request, if this particular treatment is not medically 
indicated. Furthermore, the guideline states that a competent patient has the right to 
refuse a treatment after adequate information even when this refusal would lead to 
his or her death, although again we note differences across cultures and settings in 
this regard [40].

For nutrition and hydration in dementia, the guideline claims that the decision to 
discontinue artificial feeding might be misunderstood as an order “do not feed” as 
nutrition is associated with life and its absence with starvation. For patients with 
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eating difficulties requiring support, an individual care plan has to be established. 
Especially the guideline states that in regard to medical decisions at the end of life, 
appropriate terminology has to be carefully chosen. In palliative care, artificial 
nutrition has become an integral part, allowing increased survival in terminal cases 
where the individual would otherwise have died from starvation and not primarily 
from their malignant disease. In the terminal state, it may be considered difficult to 
end or decrease nutrition or fluid therapy, even if this might benefit the patient. It is 
thus recommended that from the very beginning of nutritional therapy, the treatment 
is evaluated every time the patient is seen in the clinic, just as with all other medica-
tion and treatment. This is of course especially required in progressive or terminal 
diseases such as cancer, lung fibrosis, Parkinson’s, or motor neurone disease. Ethical 
issues are covered in further detail in Chap. 21.

3.10  Summary

Karen lives in a nursing home. However, Karen could just the same live in her own 
home and may in that case even for a short while need hospitalization or a relief stay 
in a care home. Regardless of setting, requirements for good nutritional practice and 
care remain the same. While these nutrition care processes may be at times directed 
by a nutrition care specialist, they are reliant on all members of the healthcare team 
to work together.

Take-Home Points
• Nurses are ideally placed to lead nutrition care process actions.
• The nutrition care process must engage the older adult, family and friends as 

appropriate, and diverse healthcare providers.
• Nutrition impact symptom assessment is vital to detect, remove, or reduce barri-

ers to eating.
• The older adult is center of the nutrition plan and needs to agree on short- and 

long-term goals.
• Nutrition care for the old person with, or at risk of, malnutrition should not be 

limited to the acute care setting or short-term follow-up.
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A healthy nutritional intake is required to prevent malnutrition. Furthermore, 
nutrition is associated with improved quality of life in older adults. Simultaneously, 
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Learning Outcomes
By the end of this chapter, you will be able to:

• Know your role within the process of preventing malnutrition.
• Demonstrate awareness of the nutritional needs of older adults.
• Identify older adults at risk of malnutrition.
• Understand and apply opportunities to prevent malnutrition.

4.1  Malnutrition and Its Risk Factors

Enjoying a wide variety of nutritious foods supports older adults to stay healthy and 
feel well. Insufficient nutrition leads to a loss of health-related resources, particu-
larly in older age. Although definitions vary globally, according to the recent ESPEN 
consensus and terminology of clinical nutrition [1, 2], malnutrition is defined as:

• A serious reduced body mass (i.e. BMI <18.5 kg/m2) or
• An unintended weight loss (>5% in 6  months or >10% beyond 6  months) 

and either
• A BMI <20 kg/m2 (<70 years)/a BMI 22 <kg/m2 (≥70 years) or serious reduced 

muscle mass (i.e. FFMI <15 kg/m2 in women, <17 kg/m2 in men).

The risk of malnutrition increases when the older adult does not reach a mini-
mum of 50% of requirements for more than 3 days or when factors are influencing 
the dietary intake [3]. Based on research findings, up to 50% of the older persons in 
hospital settings are malnourished [4–6]. A recent meta-analysis from Cereda et al. 
(2016) demonstrates differing amounts of malnutrition across settings: community 
(3.1%), outpatients (6.0%), home-care services (8.7%), hospital (22.0%), nursing 
homes (17.5%), long-term care (28.7%) and rehabilitation/sub-acute care (29.4%), 
based on the Mini Nutritional Assessment® [4].

The reasons why persons develop malnutrition are multifactorial (Chaps. 2, 3, 
and 10); consequently, a multifactorial approach is needed (Chap. 13). Malnourished 
persons may be grouped into those with inadequate intake, reduced uptake or bio-
availability of nutrients or increased requirements caused by acute or chronic dis-
ease [7]. For example, an older adult may become malnourished because they 
continue adhering to a restrictive, ‘healthy lifestyle’ diet into their later life, despite 
evidence of reduced intake or absorption and increased requirements associated 
with co-morbid disease. We note that healthcare organisations, expert recommenda-
tions and/or individual clinicians often fail to advocate for ‘stop dieting’ or to evalu-
ate restrictive diets [8].

The model Determinants of Malnutrition in Aged Persons (DoMAP) highlights 
these and many other major direct or indirect influencing factors of malnutrition in 
older adults (Fig. 4.1). The main etiologic mechanisms are placed in the middle of 
the model (level 1  =  dark green). The factors in the light green triangle (level 
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2 = lighter green) are the determinants, which directly lead to one of the main fac-
tors, for example, hyperactivity leading directly to high requirements. The third 
level (yellow) contains determinants, which indirectly lead to one or more central 
mechanisms through factors in level 2. For example, the side effect of medication 
may lead to poor appetite and to a lower intake. Around the pyramid are typical age- 
related factors which are additionally influencing the process of malnutrition [9].

Some factors like hospitalisation or polypharmacy might be starting points of 
developing malnutrition. Other factors like frailty or multimorbidity may progres-
sively worsen the nutritional status of the older adult. If the treatment of older adults 
with or at risk of malnutrition is individualised to identified determinants of malnu-
trition, outcomes are improved whether measured by functional status, quality of 
life or mortality [10]. A recent systematic review analysed socioeconomic factors 
which contribute the development of malnutrition in older adults. The authors ana-
lysed a higher risk not only for persons with a low educational level (odds ratio 
(OR), 1.48; 95% (CI), 1.33–1.64; p < 0.001) but also for those who live alone (OR, 
1.92; 95% CI, 1.73–2.14; p < 0.001) and are single, widowed or divorced (OR, 1.73; 
95% CI, 1.57–1.90; p < 0.001) and for persons with a low income level (OR, 2.69; 
95% CI, 2.35–3.08; p < 0.001). Therefore, nutritional care should be treated in a 
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multifactorial way and must also be aware for socioeconomic aspects in the daily 
work regarding different types of older adults [11].

4.2  Impact of Malnutrition on Older Adults, Healthcare 
Systems and the Community

Malnutrition has major consequences on every organ system in the human body 
[12]. In case of a dietary inadequacy or period of fasting, the body mobilises the 
functional reserve to meet the requirements. This occurs across diverse parts of the 
body including muscles, adipose tissue and bones. A reduced muscle mass leads to 
a reduced muscle function, for example, a malnourished older adult with associated 
reduced cardiac muscle mass, which leads to a lower cardiac output. This down-
regulation results in a reduced renal function. Chronic malnutrition may also cor-
respond with changes in pancreatic exocrine function, intestinal blood flow, villous 
architecture and intestinal permeability. This may lead to the loss of ability to reab-
sorb water and electrolytes within the colon. Resultant diarrhoea, with all its nega-
tive consequences, from skin irritation through to a higher mortality rate, may then 
occur, particularly if our example patient was severely malnourished. The immune 
system may also be affected leading to a higher risk of infections or delayed wound 
healing. An often neglected factor is the psychological consequence of malnutrition. 
Malnourished persons have a higher risk to develop anxiety, fear or depression. All 
these effects of malnutrition lead to an increased length of stay (LOS) in hospital-
ised patients and serious adverse consequences regarding recovery from disease, 
trauma and surgery [13]. However, malnutrition is not only associated with an 
increased risk of mortality in hospitalised older patients but also in community-
dwelling older adults. All these facts have major consequences not only for indi-
viduals but also for the society [14]: in the European Union, about 20  million 
patients are diagnosed with diseases which are related to malnutrition. This leads to 
costs up to € 170 billion in Europe annually [15, 16].

4.3  General Nutritional Care and Prevention 
of Malnutrition

Every setting and specific patient group needs an individualised and multifactorial 
approach to prevent malnutrition. On the European level, the European Society for 
Clinical Nutrition and Metabolism (ESPEN) publishes Guidelines and Consensus 
Papers on specific topics for specific settings that will be updated from time to time. 
The latest guideline, which addresses the needs of older people, was published in 
2019 [4]. It is common that these guidelines have to be adapted or updated to the 
country-specific needs and the recommendations of the certain professional societ-
ies. For example, in Germany, the German Society for Nutritional Medicine 
(DGEM) and the German Network for Quality Development in Nursing have 
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developed and published guidelines and standards for different settings, different 
health professionals and target groups [17–19].

The goal of a clinical nutrition intervention in older adults is to maintain or 
improve the quality of life and to ensure the intake of an appropriate amount of 
energy, nutrients, micronutrients and fluids [18]. In order to know how much energy 
is needed in older adults, knowledge about the calculation of energy intake can be 
helpful. The basal metabolic rate (BMR) describes the rate which a person needs to 
maintain the basic function of the body. In older adults, the BMR may be crudely 
estimated as 20  kcal/kg body weight (BW) per day. However, the daily energy 
expenditure depends highly on the level of physical activity (PAL), but also on age 
and weight of the person, and any additional requirements of acute or chronic dis-
ease, or malabsorption. The more active a person is, the more energy will be needed 
(Table 4.1). The PAL in older adults is usually estimated 1.2 to 1.4 [3]. Additional 
details on nutritional requirements are provided in Chap. 2.

Healthy nutrition should be well balanced, but specific recommendations vary 
widely [21]. A rudimentary approach to intake and distribution of macronutrients 
(carbohydrates, fat and proteins) may consider a practical guide: ‘50% – 30% – 
20%’. However, these values have to be understood as approximate ‘ballparks’ that 
should vary depending on individual and population-based requirements, recom-
mendations and norms. Carbohydrates are the most important nutrient for humans 
in terms of quantity and providing energy for the body. In addition to supplying the 
body with energy and essential fatty acids, fats also serve as a component of body 
structures such as cell membranes or as a starting substance for other biologically 
active substances. Proteins play an important role in muscle growth and life itself. 
Proteins are made of about 20 amino acids. A lack of proteins leads to a loss of 
muscle strength and a higher risk of falls [22]. However, the amount varies by the 
nutritional status, PAL, disease and tolerance of the person [23]. The Harvard 
School of Public Health offers information on their website about rich, environmental- 
friendly and healthy sources of proteins [24]. Many studies, reviews and recommen-
dations suggest prioritising minimally processed plant-based protein sources 
(Table 4.2), eggs and lower-fat dairy and white meats (e.g. fish, poultry) over red 
meat and suggest limiting or avoiding processed meats.

Table 4.1 Energy consumption for various activities as measured by basal metabolic rate [20]

PAL Examples
1.2–1.3 Exclusively sedentary or lying way of life (frail, dependent, bedbound people)
1.4–1.5 Exclusively sedentary activity with little or no strenuous leisure activity (office 

workers, precision mechanics)
1.6–1.7 Sitting activity, temporary additional energy expenditure for walking and standing 

activities, little or no strenuous leisure activity (laboratory technicians, students, 
assembly line workers)

1.8–1.9 Mostly moving and standing work (housewives, nursing staff, waiters, mechanics, 
craftsmen)

2.0–2.4 Physically demanding professional work or very active leisure activities 
(construction workers, farmers, forest workers, miners, competitive athletes)
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In case that most of the proteins comes from plants, a mix of different sources 
should be ensured. For healthy older adults, a diet should include at least 1.0–1.2 g 
protein/kg body weight/day. For certain older adults who have acute or chronic ill-
nesses, 1.2–1.5 g protein/kg body weight/day may be indicated, with even higher 
intake for individuals with severe illness or injury [23].

In case of a renal insufficiency, the protein intake must be adapted to the stage of 
the disease.

Micronutrients (vitamins and minerals) cannot be produced in the body and 
consequently must be derived from the diet. Vitamins are involved in various impor-
tant processes, such as the structure and protection of cells. For example, some 
vitamins play a crucial role in the formation of bones or in blood. In addition, vita-
mins contribute significantly to the regulation of metabolism and can also be part of 
enzymes. Unlike fats, carbohydrates and proteins, vitamins are not used as building 
blocks or as an energy source. Vitamins can be distinguished in fat-soluble (A, D, E, 
K) and water-soluble (C, B1, B2, B6, B12, niacin, pantothenic acid, biotin, folic 
acid). They can be stored differently in the body. Additional to that, there are many 
other minerals—such as the trace elements nickel, cobalt, copper, manganese, chro-
mium and molybdenum and ultra-trace elements such as arsenic, lead, boron and 
silicon. Reference values can be found in recommendations of expert societies such 
as specialist societies of Germany, Austria and Switzerland (D-A-CH).

Critical nutrients and micronutrients in older age include calcium and vitamin 
D. Calcium and vitamin D are the most important nutrients in bone health and 
muscle function (Chap. 8). Vitamin D promotes protein synthesis and calcium and 
phosphate transport in muscles [25]. The Food and Agriculture Organization (FAO) 
recommended 800–1000 mg calcium per day in men and women over 50 years [26]. 
The main resource of calcium is dairy but also mineral water or green vegetables, 
e.g. broccoli and curly kale [27]. The vitamin D intake by food is limited. The pro-
duction of vitamin D takes place in the skin by exposing to ultraviolet B rays. 
Differences of skin colour, age, how much the skin has been exposed to the sun or 
the latitude in which the persons live are factors to be considered when making 
recommendations regarding sun exposure times [28]. In Germany, it is recom-
mended for adults to expose their hands, face and arms to the sun for at least 5 to 
15 min between 12:00 and 15:00 per day in the summertime. In winter, the time of 
exposure should triple. Information about the time which should be spent in the sun 
to produce an appropriate amount of vitamin D can be found on webpages of the 
country-specific professional societies. However, the production of vitamin D 

Table 4.2 Categorised examples for plants rich in proteins [24]

Legumes Lentils, beans (adzuki, black, fava, chickpeas/garbanzo, kidney, lima, mung, pinto, 
etc.), peas (green, snow, snap, split, etc.), edamame/soybeans (and products made 
from soy: tofu, tempeh, etc.), peanuts

Nuts and 
seeds

Almonds, pistachios, cashews, walnuts, hazelnuts, pecans, hemp seeds, squash and 
pumpkin seeds, sunflower seeds, flax seeds, sesame seeds, chia seeds

Whole 
grains

Kamut, teff, wheat, quinoa, rice, wild rice, millet, oats, buckwheat
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within the skin and exposure to ultraviolet B rays is limited in older adults. Therefore, 
vitamin D should routinely be supplemented. The recommended daily amount of 
vitamin D intake varies between the countries and populations. The International 
Osteoporosis Foundation (IOF) and many national recommendations recommend 
for seniors aged 60 years and over a supplement at a dose of 800 to 1000 IU/day.

4.4  The Role of Physical Activity and Training 
in Malnutrition Prevention

Ageing has multiple consequences on every cell of the human body. The loss of mus-
cle mass in older age is caused by a reduced protein synthesis [23]. Furthermore, 
inactivity with anabolic resistance is a contributor to develop sarcopenia [29]. Good 
nutrition, especially protein intake, can help slow down age-related functional decline. 
In combination with exercise, it is possible to maintain muscle functioning [30]. A 
meta-analysis of effects of progressive resistance strength training showed positive 
effects to improve physical functioning and improving strength and the performance 
of easy and complex activities on older people [31]. The ESPEN expert group recom-
mends practical guidance for maintaining muscle health and physical function for 
older adults above 65 years. This includes daily physical activity for all older adults, 
as long as activity is possible; additionally, resistance training should be offered, when 
possible, as part of an overall fitness programme [23]. Additional information on 
physical activity, exercise and physical rehabilitation is provided in Chap. 14.

4.5  Opportunities for Nurses and Other Healthcare 
Providers to Prevent Malnutrition

The prevention and treatment of malnutrition needs a comprehensive approach by 
healthcare providers across the continuum of care (Chaps. 1, 6, and 13). The quality 
indicators in Table 4.3 highlight examples of nutritional care opportunities to pre-
vent malnutrition in older adults. They are divided in three topics: general aspects, 
organisational aspects and educational aspects.

4.6  Additionally, Good to Know

We have included the following points of interest observed across years of provid-
ing care for older adults with malnutrition:

• Older adults with normal weight or obesity could also have undetected malnutri-
tion [1]!

• The sarcopenia phenotype is associated with malnutrition (Chap. 8) [37].
• A potential life-threatening metabolic condition in malnourished persons after 

starting (mainly) parenteral feeding is the refeeding syndrome. Therefore, the 
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Table 4.3 Opportunities for interdisciplinary healthcare providers to prevent malnutrition in 
older adults

General aspects
Nutrition screening and 
assessment

•  The screening and assessment of malnutrition should be 
embedded in admission, clinic and general practice processes

•  Older adults screened at risk of malnutrition should receive a 
thorough nutrition assessment within 24–48 h (Chap. 3) [10]

•  Older persons should be monitored and considered at high risk 
for dehydration [32]

High-quality, nutrient- 
dense food choices

• A varied diet, rich in macronutrients and micronutrients (e.g. 
protein, calcium), should be offered regularly
•  Food sources should provide additional energy and protein 

when the older adult is acutely unwell, recovering from illness, 
or malnourished [3]

•  Older adults in hospitals, aged care settings and other facilities 
should have the opportunity to select different diets from a 
high-quality menu

•  Offered food should include local produce prepared in line with 
what older persons usually consume in everyday life [19, 33]

•  Nutrient-dense snacks and fluids should be available 24 h/day, 
particularly in case of caring for patients with dementia

•  In case of swallowing or chewing problems, texture-modified 
products with an appetizing structure (i.e. moulded foods) are 
preferred [34]

Limit unnecessary or 
restrictive diets

•  Highly restrictive diets (e.g. extreme ketogenic diets, gluten-free 
diet without medical reasons or fruitarian) should be avoided [3]

•  Consider deprescription of weight loss or lifestyle disease diets 
(e.g. lipid-modifying diets) in those with or at risk of 
malnutrition

•  Fasting periods and restrictive surgical/procedural diets should 
be minimised, especially before/after surgery or procedures [19]

Consider nutritional 
supplements

•  Oral nutritional supplements rich in energy and nutrients should 
be offered where indicated and aligning with treatment goals [3, 
10]

•  Micronutrients (e.g. vitamin D, calcium, multivitamins) should 
be supplemented in line with local guidelines

Organisational-related aspects
Assistance •  Mealtime assistance should be offered when necessary, ensuring 

adequate time to eat, with the goal to support self-independency 
[3, 19]

•  Pre-meal toileting and mobilisation assistance, for example, to a 
dining room or out of bed

Environment •  The eating environment should be pleasant. An additional 
dining room on the ward supports the social aspects of dining 
[3, 19]

• De-cluttering of meal trays and serving tables
Mealtime interruptions •  Diagnostic procedures or medical professional visits should be 

planned in the time between the mealtimes [19]
•  Encourage families and friends to support food and fluid intake 

at mealtimes

(continued)
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start of the nutrition should be slowly ‘step by step’, in persons who are extremely 
underweight, with massive weight loss in a short time period or after prolonged 
starvation [2].

• Oral nutrition should be preferred wherever possible, with dedicated feeding 
assistance and encouragement; combination of oral and enteral or parenteral 
feeding is also possible [9].

• Participate on the nutrition day. It’s a worldwide annual systematic collection 
and analysis of data in hospital wards, intensive care units and nursing homes. It 
can be used to demonstrate the benefits of nutritional care in a systematic, peri-
odic way [38].

4.7  Limits of Preventing Malnutrition

The change of the nutritional status like losing appetite or weight can be a part of 
the physiological process and thus a part of ageing. On the other hand, a worsening 
nutritional status can influence the health status in a negative way or can also be the 
result of chronic or acute diseases, e.g. cancer, dementia or renal failure. In some 
cases, malnutrition can be an expression of a personal decision of the older adult, 
particularly in end-of-life situations [39]. Besides the goal to maintain or improve 
the weight and nutritional status of the older adult, good nutritional care should 

Table 4.3 (continued)

Team care processes •  Dietician, nurses and medical professionals should have 
scheduled meetings to support nutritional care of malnourished 
patients (Chap. 11) [35]

•  Clinical governance processes should be in place to support 
nutritional care

Educational aspects
Older adults and carers •  Older adults and their relatives should get information and 

education to prevent and treat malnutrition [19]
•  Consumers should be included in co-designing nutrition 

education materials
Interdisciplinary 
healthcare providers

•  Staff should be well prepared to support nutritional care with 
consideration to qualifications, skills and responsibilities [19, 
36]

•  Staff should understand who to refer for ongoing supportive or 
specialist nutritional care and how to do this

•  Nursing specialists in nutritional care should be a part of the 
team in order to spread knowledge and to address the topic on 
the ward [35]

Influencers and advocates •  Healthcare administrators, policymakers, professional bodies 
and politicians should all be engaged to prevent malnutrition

•  Robust data and reports should be prepared and presented to 
support prevention of malnutrition across the lifecycle and 
continuum of care
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always consider the aspects of quality of life and what matters to the older adult. 
Therefore, clinical nutrition should keep in mind the ethical aspects of nutrition. 
Especially in end-of-life situations (Chap. 21), the following points should be 
considered:

• Reversible symptoms, which disturb appetite and enjoyment, like nausea, eme-
sis, pain and chewing and swallowing problems, should be detected and treated.

• Older adults should eat the food they want to eat.
• Needs and wishes of the older adult should be followed.
• In end-stage disease, voluntary refusal to eat and drink should be discussed in the 

multidisciplinary team and accepted, when reversible symptoms are unable to be 
identified.

• To identify the older adult’s will, advanced care planning could be helpful with 
all involved formal (and informal) caregivers.

4.8  Implementation of Malnutrition Interventions

The efficacy of implemented malnutrition interventions depends on different fac-
tors. A systematic review from Murimi et al. (2017) found four major factors which 
support the efficacy of interventions: interventions that lasted ≥5 months, having 
≤3 focused objectives, appropriate design and use of theories [40]. To address these 
factors or adapt the findings in the individual organisation, an implementation plan 
is necessary. Implementation frameworks and theories which aim to change both 
patient and healthcare provider behaviour exist [41–43]; Chap. 10 is devoted to 
implementation approaches that support sustaining and spreading nutritional care 
improvements. Implementation planning should consider influencing individuals, 
structures and processes both within and external to the organisation [44]. An addi-
tional priority is to have sustainable financial support for the new structures and 
processes to support ongoing treatment provided by supportive interdisciplinary 
healthcare providers and nutritional care specialists. In terms of the counselling of 
patients, a theoretical underpinning and ongoing education of the interdisciplinary 
team members and specialists is required. All mentioned elements should be inte-
grated as a part of a quality improvement system which is supported by data that is 
evaluated and reported regularly; this will enable continuous improvement of the 
nutritional care provided to older adults across healthcare settings.

Take-Home Points
Many hospitals and nursing homes globally are already working with guidelines or 
expert standards. However, this does not mean that a good nutritional care is imple-
mented in the daily practice [45, 46]. To self-assess application of learning to prac-
tice, the following practical questions should be answered:

• Is the offered food made in a way you (or your grandparents) would enjoy?
• Is the whole care process focused on the needs and wishes of the older adults/

residents?
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• Do you know the macronutrients and micronutrients?
• Do you screen and assess all older adults/residents for malnutrition risk regularly?
• Do you know who is responsible in the nutritional process of your organisation?
• Is the nutritional process standardised and implemented in a quality improve-

ment system of your organisation?
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Abstract

Malnutrition is observed in around one in three hospital inpatients; this harmful 
ICD10-AM-coded disease is a strong independent predictor of adverse older 
adult and healthcare outcomes, mortality, and treatment costs globally, particu-
larly in multimorbid, older adults. Despite recognition of malnutrition as a dis-
ease, nutrition support prescriptions are often not valued as the medicine to treat 
it. This chapter is devoted to the common nutrition support prescriptions for 
treating malnutrition: (1) protein- and energy-dense and/or fortified foods, fluids, 
and menus (HPHE support); (2) oral nutrition supplements; (3) enteral tube feed-
ing; and (4) parenteral nutrition.
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Learning Objectives
By the end of this chapter, you will be able to:

• Describe the rationale for shared decision-making and informed consent.
• List key questions for older adults and teams to consider prior to commencing, 

changing, or ceasing nutrition support.
• Apply a systematic approach to nutrition support in older adults.
• Justify the rationale for prescribing HPHE support, oral nutrition supplements, 

enteral, and parenteral nutrition.
• Value nutrition support actions as medicines prescribed for malnutrition, a harm-

ful, life-limiting disease in older adults.
• Value the need for the involvement of relatives and/or interdisciplinary teams to 

support nutrition prescriptions in older adults.

5.1  Nutrition Support in Older Adults: A Hard Edge Best 
Balanced by Shared Decision-Making, Informed 
Consent, and Ethical Insight

Nutrition support (or artificial nutrition) definitions consider care processes pro-
vided when unassisted oral intake of food and liquids fails to provide adequate 
nutrients to meet an individual’s estimated requirements [1, 2]. Nutrition support 
considers prescription of protein- and energy-dense and/or fortified foods, drinks, 
and menus (HPHE support), oral nutrition supplements (ONS), enteral tube feeding 
(hereafter enteral nutrition), and parenteral nutrition (PN).

According to the European Society for Clinical Nutrition and Metabolism 
(ESPEN), artificial nutrition and hydration are a medical intervention; as such these 
require an indication, a therapeutic goal, the will of the older adult, and consent of 
the competent older adult or alternative decision-maker [1]. Whether to commence, 
continue, or withdraw artificial nutrition support in older adults is often a difficult 
decision. Such decisions should not be made in isolation by a single team member, 
neither should this be a burden placed on a single older adult or their carer, and may 
require advice from experts or guiding literature (Chap. 21) [1].

Many guidelines, recommendations, and algorithms for nutrition support exist 
[1–8]. These often require clinical judgment to apply in real-world individuals 
across treatment contexts that may be different from where recommendations were 
developed or considered to be applied. Nutrition support processes can improve 
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outcomes for older adults, and their service providers and funders, and are recom-
mended across many settings [4, 8, 9]. However, a balanced approach also should 
consider the inconsistency of evidence for nutrition support [10, 11]. There are risks 
associated with nutrition support, particularly where prescriptions are required to 
deliver all nutrient and fluid needs; these can be associated with under- or overpre-
scription and/or complications associated with invasive delivery devices that require 
skilled insertion and careful management. Potential complications associated with 
the provision of nutrition support are often poorly reported, with a high degree of 
bias demonstrated across many studies [4, 10].

Not surprisingly, given these complexities, interdisciplinary team management 
of nutrition support is considered best practice. Teams are able to provide expert 
advice across nutrition care processes, for example, regarding the appropriateness 
of nutrition support modalities, and recommendations for when it may be appropri-
ate to transition across one or more feeding modalities (Chaps. 6 and 11–13) [4, 12].

What is most important, however, is to include the older adult, or their decision- 
maker, in these processes [13]. Shared decision-making is the pinnacle of patient- 
centered care; Table  5.1 highlights key questions for older adults and teams to 
consider prior to commencing, changing, or ceasing nutrition support [1, 4, 
9, 13–15].

Table 5.1 An example nutrition support checklist

• Is there an indication for nutrition support, a therapeutic goal, and informed consent?
• What clinical conditions/comorbidities will influence outcomes?
• Is the older adult actually at risk of refeeding syndrome? If so what do I need to do?
• Is the proposed goal(s) and treatment(s) feasible and realistic?
• Are treating team capabilities and professional and ethical boundaries secured?
• Does this represent ethically appropriate, transparently allocated resources?
• What are the alternative options?
• What is the expected duration and treatment intent of nutrition support?
• What are the risks, burdens, and benefits of the treatment versus no-treatment options?
• How will these influence quality of life or health-related quality of life?
• Is it worth a trial of treatment?
•  What are the review timeframes, options, and processes for ongoing care, clinical handover, or 

discontinuation?
• What are the older adult’s treatment preferences and refusal rights?
• What is the older adult’s nutrition status and diagnosis(es)?
• Are there any cultural, religious, or legal considerations?
• Does the older adult have adequate health literacy to make an informed consent decision?
• Is it the will of the older adult to proceed?
•  Does the older adult have close relatives or carers who are, with consent, informed and 

encouraged to support nutrition care?
• Are shared goals, decisions, and informed consent processes considered and documented?
•  Are nutrition assessment and reassessments, diagnoses, goals, interventions, and monitoring 

processes appropriately undertaken and documented in line with locally endorsed 
recommendations, procedures, and/or guidelines?

• Is an interdisciplinary care team organized to support nutrition care across the continuum?
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5.2  Applying a Systematic Approach to Nutrition Support 
in Older Adults

Systematic nutrition care processes should guide delivery of nutrition support. 
Building on previous chapters and international models, we propose a SIMPLER 
approach to nutrition support (Table 5.2) [3, 6, 7, 16]. We also strongly recommend 
nutrition support is administered and governed by locally endorsed recommenda-
tions, guidelines, and procedures, overseen by nutrition support teams and/or 
specialists.

5.3  Protein- and Energy-Dense and/or Fortified Foods, 
Fluids, and Menus

Regardless of setting, there is strong consensus that older persons with or at risk of 
malnutrition should be offered energy- and protein-dense foods and fluids and/or 
fortified foods; we refer to these as high-protein/high-energy (HPHE) support 
opportunities. What these look like across global settings are understatedly diverse. 
These should be texture-modified where oropharyngeal dysphagia and/or chewing 
problems are evident (Chap. 18) [4]. Additional finger foods or snacks should also 
be available and offered [4].

A crucial element for HPHE support is accessibility for both the individual and 
for the care staff that offer them. It is of essential importance that, for example, 
nutritional drinks and snacks are stored close to the patient and are able to be offered 
outside of set mealtimes and that these products are cooled or easily heated and 
completely ready for serving. For people with reduced appetite and dietary intake, 
it is also important that the portion size is minimized. This may limit the amount of 
vegetables and fiber consumed. Offering a multivitamin tablet is therefore often 
necessary for patients who receive “energy- and protein-dense foods,” so that the 
vitamin and mineral needs are optimally covered (Chaps. 2–4). In some care set-
tings, the size of a “small portion” is not implied, and therefore portion sizes may 
need to be described in detail.

Processes and system opportunities must be leveraged so that the consistency 
and composition of the diet can be tailored to deliver nutritional needs, both at 

Table 5.2 SIMPLER nutrition support processes [3, 6, 7, 16]

Screen for relevant nutrition diagnoses
Investigate and assess using an ABCDEF approach: anthropometry, biochemistry, clinical, diet 
and drugs, environment and estimated requirements, function
Make the nutrition diagnosis(es)
Plan with the patient including shared goal setting, informed consent discussion regarding 
treatment versus no-treatment options, and risks versus benefits implement interventions 
including nutrition support, education, care integration, and clinical handover
Evaluate continuously; ongoing reassessment, monitoring and reviewing of individual patients
Review practice through nutrition care process and policy reforms, recommendations, and 
research
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patient population and individual levels accounting for medical, psychosocial, cul-
tural, and environmental factors. Standards and accreditation processes, quality 
assurance and risk management, policies, funding and resource allocation, industry 
and political lobbying, and educational, professional, technological, and research 
processes should all be engaged to ensure high-quality HPHE food choices are read-
ily available to older adults at risk of malnutrition, across the continuum of care. We 
especially encourage facility administrators to consider the growing evidence base 
that demonstrates that high-quality menus and foodservice systems improve nutri-
tional intake, the proportion of patients meeting nutritional requirements, and 
patient satisfaction, while simultaneously reducing food waste and cost [17].

Most importantly, we implore older adults and interdisciplinary teams to identify 
malnutrition as a harmful disease and value HPHE foods and fluids as the primary 
medicine to treat it [18].

5.4  Oral Nutrition Supplements

Despite dedicated efforts, achieving an adequate protein intake and energy intake 
through HPHE support alone is not possible, particularly in multimorbid older 
adults [11]. Where requirements are unlikely to be met, older adults with malnutri-
tion, or those at risk of malnutrition and with chronic conditions, should also be 
offered ONS, in order to improve dietary intake and body weight and to lower the 
risk of complications and readmission [4].

ONS are available in different flavors and are energy and protein rich; most also 
provide additional micronutrients. These drinks routinely have a long shelf life and 
so can be consumed as a snack when off the ward or out of the house. Where ONS 
are offered, there is strong consensus that these provide at least 400 kcal/day, includ-
ing 30 g or more of protein/day, and continue for 4 weeks or more [4]. When ONS 
are offered to an older person, recommendations support continuing for at least 
1 month, with ongoing monthly assessment of efficacy and expected benefit [4].

At times older adults may be unable to meet their protein and energy require-
ments despite HPHE support and ONS prescription, due to the reduced desire or 
ability to consume or absorb nutrients and/or increased requirements of acute or 
chronic conditions. In such cases enteral or parenteral tube feeding may be indi-
cated [1].

5.5  Artificial Tube Feeding

Nutrition support, in particular EN and PN, are considered as medical treatments 
rather than basic cares. Consequently, these should only be applied in situations 
where there is a realistic chance of improving or maintaining the older adult’s 
condition and quality of life [1, 4]. In older adults with inadequate nutritional 
intake in the terminal or palliative phase of illness, comfort feeding should be 
offered [4]. Other circumstances, for example, where risks are considered to 
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outweigh the expected benefits, will demand interdisciplinary assessment and 
clinical judgment, and determining older adult wishes and realistic treatment 
goals, noting that sometimes trials of tube feeding may be appropriate to consider 
[1, 4]. In the following sections, we provide an overview of EN and PN. However, 
we refer the reader to locally endorsed policies, procedures, and guidelines that 
must be enacted and audited to adequately govern artificial tube feeding in 
older adults.

5.5.1  Enteral Nutrition

In older persons with active treatment goals, enteral tube feeding (enteral nutrition 
(EN)) should be considered where oral intake is expected to be below half of energy 
requirements for more than 1 week, or absent for more than 3 days, despite attention 
to promote oral intake adequacy [4]. Where EN aligns with shared treatment goals, 
this should be initiated without delay [4]. The ongoing benefits and potential risks 
of EN require regular assessment, reassessment, and monitoring processes directed 
by locally endorsed procedures and guidelines. A review should also be undertaken 
whenever there is a change in condition or treatment planning [4]. Wherever possi-
ble and safe to do so, oral intake should still be encouraged throughout the dura-
tion of EN.

5.5.1.1  Feeding Tube Types
Depending on physiological, physical, environmental, and personal factors, feeding 
tubes can be via nasogastric, nasojejunal, orogastric, orojejunal, gastrostomy, or 
jejunal routes. The most common are the nasogastric tubes (NGT) and PEG (percu-
taneous endoscopic gastrostomy), both of which feed directly into the stomach. 
With lifelong tube feeding, a low-profile balloon gastrostomy, or PEG button, may 
be used, which is less obtrusive to the older adult. The button probe also empties 
into the stomach. In addition, there are also probes that empty further into the intes-
tine, for example, PEGJ probes (PEG with jejunal tube extension). Alternatively, a 
tube may be entered directly through the abdomen at the jejunum (e.g., surgical 
jejunostomy). A typical course is to start with the insertion of a nasogastric feeding 
tube through the nose, and later, if the need for prolonged tube feeding is assessed, 
a longer-term feeding device is implanted.

5.5.1.2  Tube Placement
Installation of naso-enteral feeding tubes should be performed by those trained in 
the procedure; this is usually a nurse or medical professional. Preparation and 
involvement of the older adult, good time, and a calm environment are important. 
Complications to placement due at times occur, for example, malpositioning into 
the lungs or accidental removal. In many settings, X-ray control is prescribed, where 
the guide wire in the nasal probe clarifies the location of the probe. There may be 
local agreements regarding control of location, where X-ray control is deselected, 
for example, in very restless patients/cerebrally affected patients.
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The PEJ catheter or the PEGJ probe can be inserted in connection with a surgical 
operation. PEG, PEGJ, and button probe insertions require a scopic procedure when 
tube feeding is needed over a longer period of time, i.e., more than 3 months. There 
is a small risk of intestinal perforation or other complications during construction; 
although rare, these may have life-threating or ending consequences [19]. These 
should be inserted by appropriate trained specialists.

It is necessary for the nurse to make sure that the written prescriptions are in 
place and that the location of the probe after construction has been seen and approved 
by the medical professional before starting the nutrition.

5.5.1.3  Tube Considerations and Care Requirements
There are many considerations regarding tube care and requirements; institutions 
must have local guidelines/procedures and access to experts who may assist or give 
advice regarding management and care requirements for tubes [20]. It is important 
that the nurse, dietitian, or other accountable healthcare provider is aware of these 
local procedures for identifying the type of probe, the site of insertion and the place 
of discharge, and management processes. For example, PEG versus PEGJ tubes 
may look similar. However, while bolus feeding via PEGs is generally acceptable, 
PEGJs should not be used for bolus administration of tube feeding as it empties into 
the middle of the small intestine and not into the ventricle. Similarly, when “exercis-
ing” probes as part of good practice management, some probes, for example, PEGs, 
may require rotating, while rotating PEGJs is routinely not recommended. Leaving 
nasogastric tubes in situ for extended periods without appropriate management 
practices may lead to a pressure injury. Similarly, gastrostomy insertion sites should 
be observed for signs of infection; older adults should be provided with manage-
ment education where appropriate.

5.5.1.4  Checking Placement
Before each administration of nutrition, fluid or medicine, ensure the probe is posi-
tioned correctly in line with local standards or recommendations. Commonly rec-
ommended methods to check positioning include reading the markings on the probe 
at the insertion site and/or pH values of aspirates. In many settings it is suggested to 
start with slow administration, for example, with 20–30  mL of water, where no 
resistance may be experienced; the patient should be observed for signs of mis-
placement, such as cough, nausea, and respiratory effects.

5.5.1.5  Flushing Tubes
Tubes should be flushed regularly. Local guidelines and fluid and medication 
requirements will all need to be considered when determining individual flush vol-
umes and frequencies, for example, four hourly flushes for continuous feeds with at 
least 30 mL, flushes of water before and after medication, before and after intermit-
tent or bolus feedings, and when pump feeds are commenced or stopped. Flushing 
the tube promptly after gastric aspiration for pH testing, but not before, is often 
recommended. It may be appropriate to provide increased or additional water 
flushes or to meet fluid requirements. It is commonly recommended for continuous 

5 Nutrition Support in Older Adults



72

pump feeds to use the Y port on the feeding tube when flushing to maintain a closed 
system. Disconnecting the feeds to flush is not recommended. Where a tube is not 
actively being used for feeding purposes, for example, during trials of oral intake, or 
is being used for alternative purposes, local guidelines for flushing should be 
considered.

5.5.1.6  Feeding Regimens and Modality
Dependent on settings, dietitians or medical staff prepare an individual tube feeding 
plan, which is usually prescribed and documented in the medical record. Several 
sections of hospitals have also prepared guiding nutritional instructions, which con-
tain a standard start-up of tube nutrition. In this way, the nurses can ensure the 
patient a faster start-up of tube feeding, which can later be adapted by a dietitian or 
medical nutrition specialist. For patients in need of enteral nutrition, several differ-
ent types of feeding tubes can be constructed.

The choice feeding modality should consider the older adult’s individual needs 
and preferences with the aim to provide safe enteral nutrition and hydration appro-
priate to the clinical status, in addition to functional and quality of life issues [15]. 
Optimal feeding times and modality remain inconclusive; we would recommend 
considering local, national, and/or disease-specific recommendations when choos-
ing feeding modality. Options include, for example, pump versus gravity feeding or 
bolus, continuous, intermittent, or overnight feeding approaches. Which method 
chosen should consider the advantages and disadvantages of each mode of feeding, 
interdisciplinary team recommendations, clinical judgment, treatment goals, addi-
tional therapies and medications, and what matters to the older adult.

There are a broad variety of enteral tube feeding preparations available globally; 
product-specific recommendations are beyond the remit of this text. The final prod-
uct prescribed is guided by individual requirements, evidence-based recommenda-
tions for macro- and micronutrients, costs, logistics, tube feeding hardware (e.g., 
pumps, giving sets), care provider contracts, and purchasing agreements.

5.5.1.7  Formula Handling and Management
When setting up and dismantling, local hygiene measures must always be observed, 
as tube feeding must be considered as a food that can be contaminated by improper 
handling. The manufacturer’s product instructions should always be observed. All 
feeds should be cross-checked according to local prescribing practices and visually 
inspected, and the use by date noted prior to administration. Aseptic technique 
should always be applied when handling feeds. Medications, water, dye, or pancre-
atic/biliary fluids should not be added enteral nutrition formulas. Hang times should 
be governed by both the product description and local practice requirements. Local 
practices should also be in place for what is required when breaking ready-to-hang, 
“closed” systems.

5.5.2  Parenteral Nutrition (PN)

PN is a form of nutrition support administered through an intravenous (iv) approach. 
Where aligned with treatment goals and expected benefit, recommendations support 
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offering older adults PN where combined oral and enteral tube intake is expected to 
be impossible for more than 3 days or below half of energy requirements for more 
than 1 week.

Parenteral nutrition is a prescription drug. The nutrition plan is often planned by 
the medical professional in consultation with the dietitian and nurse, with consider-
ation to the individual’s fluid, macronutrient (energy, protein, fat, carbohydrate), 
and micronutrient requirements. Addition of vitamins and minerals must be per-
formed under aseptic conditions or provided separately.

Parenteral nutrition often has a slow administration time of 10–16 h. Setup time 
should ideally be planned accounting for the patient’s daily rhythm and other treat-
ment requirements. Administration of parenteral nutrition can be given briefly, as 
full or supplementary nutrition, or for some older adults for life, for example, for 
those with short bowel syndrome. While central iv accesses are predominantly 
applied in most settings, for short durations or where central access is not an option, 
parenteral nutrition can also be set up using peripheral access. There is generally a 
difference in the concentration of preparations for use via central and peripheral 
routes; these are routinely highlighted on the products for administration. In case of 
lifelong administration, the parenteral nutrition can be given at home under the 
guidance and control of nutrition support teams or services. Other patient groups 
with gastrointestinal obstruction may also be discharged with parenteral nutrition to 
the home for longer or shorter periods, but routinely with a requirement for hospital 
or specialist outpatient review. Knowledge of the work around parenteral nutrition 
has also become a relevant area for the nurse specialists in addition to dietitians and 
medical professionals.

While interdisciplinary management of PN is globally considered best practice, 
how this “looks,” what will be prescribed, who will prescribe it, and how this will 
be monitored will vary according to health service resources and infrastructure, 
specialist staff availability, patient populations and treatment settings, clinical and 
professional governance, and sociocultural factors. We strongly recommend that PN 
is administered and audited in line with locally endorsed policies, procedures, and 
guidelines that must be in place to govern safe, effective parenteral nutrition.

5.6  Preventing and/or Managing Nutrition 
Support Complications

5.6.1  Medications

Medications, whether ONS, EN, PN, or other medications and pharmaceutical 
products, should always be administered according to local guidelines and 
medication- specific recommendations. These should account for food-drug and 
drug-nutrient interaction (Chap. 20). Many medicines, in addition to prescribed 
tube feeds, can be administered through EFT devices. However, the administering 
healthcare professional must always check what is appropriate to administer via EN 
or PN tubes, for example, whether current tablets are appropriate to be crushed and 
given via an NGT. We recommend discussion with local pharmacist and treating 
medical professional and setting specific recommendations.
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5.6.2  Aspiration

Underlying illnesses, acute complications, procedures, medications, changing lev-
els of consciousness, feeding tube (mis)placement, and feeding positions are all risk 
factors for aspiration. Interdisciplinary teams should screen for dysphagia and 
implement safe swallowing strategies and modified diets where indicated and 
appropriate (Chap. 18). Dedicated attention to oral hygiene and mouthcares may 
reduce the risk of aspiration pneumonia. For patients receiving enteral tube feeding, 
a check should be undertaken to confirm that the feeding tube is in the proper posi-
tion before initiating feedings. Elevating the head of bed for individuals on bedrest 
should be considered, both during and for a period after feeding, ensuring position-
ing and supported to prevent sliding down in bed and creating shear forces [12]. 
Although evidence is limited, avoiding excessive feeding tube rates or bolus vol-
umes and considering continuous pump feeding over bolus feeding where patients 
have demonstrated intolerance to gastric bolus feeding may be appropriate [12, 
21–23]. Where high risk of aspiration, demonstrated intolerance to gastric feeding 
or in older adults with demonstrated reflux and aspiration of gastric contents, jejunal 
feeding should be considered [12]. Recent consensus guidelines also suggest avoid-
ing supplementary overnight tube feeding in older adults with a hip fracture due to 
lack of beneficial effects, patient burden, and poor tolerance [4]. All efforts should 
be made to minimise use of sedation and prevent delirium [4, 12] the administration 
of gastric enteral feedings. The relative risks and benefits of promotility agents 
should also be considered [12].

5.6.3  Gastrointestinal Upset

Diverse factors influence gastrointestinal status. Patients receiving nutrition support 
are often observed to experience constipation, diarrhea, or gastrointestinal obstruc-
tion; in many cases these are independent of the nutrition support approach pre-
scribed, for example, underlying illness or disease, infections (e.g., Clostridium 
difficile), antibiotics, and other medications. Medication review should consider 
both potential causes (e.g., antibiotics, magnesium, laxatives) and prescription of 
antiemetics (vomiting) or medications to manage diarrhea. For patients with ongo-
ing vomiting, a reduced pump feeding rate or change to continuous feeding may be 
appropriate if the patient is receiving bolus feeding. For patients with bolus feeding, 
it should be confirmed that the feeding device is in the gastric ventricle. For all 
patients with severe or prolonged gastrointestinal upset, it is important to assess 
whether the patient is receiving adequate fluid to maintain fluid balance.

5.6.4  Delayed Gastric Emptying or Gastroparesis

Numerous medications impair gastric emptying, particularly opiates, some antide-
pressants, and dopamine. Again, the relative risks and advantages of gastric empty-
ing agents/prokinetics should be considered. Post-pyloric feeding should also be 
considered where ongoing. Although recommendations and practices for 
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monitoring gastric residual volumes vary widely, recommendations support avoid-
ing withholding EN for gastric residual volumes (GRVs) <500 mL in the absence of 
other signs of intolerance and implementing measures to reduce risk of aspiration 
for volumes between 250 and 500 mL [12].

5.6.5  Hyperglycemia

Where hyperglycemia is observed, medical staff should be informed prior to chang-
ing nutrition support prescriptions. Hyperglycemia is commonly observed in acutely 
unwell, multimorbid older adults; opportunities for medical management, rather 
than restricting dietary or tube feeding intake, should be carefully considered by the 
treating team particularly in older adults with demonstrated inadequate intake or 
malnutrition. This approach is supported by recent guidelines strongly recommend-
ing that in older patients with diabetes mellitus, malnutrition and risk of malnutri-
tion shall be managed according to recommendations for malnourished older 
persons without diabetes mellitus [4].

5.6.6  Refeeding Syndrome

There is limited consensus regarding the diagnosis and management strategies for 
refeeding syndrome [12, 24]. Recent consensus guidelines recommend starting early 
and gradually increasing EN or PN in malnourished older adults in 3 days, supplement-
ing thiamine even in the case of suspected mild deficiency, while monitoring and cor-
recting blood levels of phosphate, magnesium, and potassium and glucose [4, 12]. We 
recommend referring to locally endorsed guidelines for refeeding management.

5.7  Summary

Nutrition support in older adults is often complex and is best overseen by interdis-
ciplinary nutrition support teams. However, the daily work of delivering nutrition 
support is routinely undertaken by the older adults themselves, family and friends, 
nurses, and other interdisciplinary healthcare providers. Shared goal setting and 
decision-making is the pinnacle of patient-centered care. We implore healthcare 
providers to work together with older adults to identify malnutrition as a harmful, 
life-limited disease that may be treated with nutrition support, wherever this aligns 
with what matters to the older adult.

Take-Home Points

• Artificial nutrition and hydration are a medical intervention; as such these require 
an indication, a therapeutic goal, the will of the patient, and consent of the com-
petent patient or alternative decision-maker.

• Patients and interdisciplinary teams must identify malnutrition as a harmful dis-
ease and value HPHE foods and fluids as the primary medicine to treat it.
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• Where requirements are unlikely to be met, older adults with malnutrition, or 
those at risk of malnutrition and with chronic conditions, should be offered ONS.

• In older persons with active treatment goals, enteral tube feeding should be con-
sidered where oral intake is expected to be below half of energy requirements for 
more than 1 week or absent for more than 3 days.

• Where aligned with treatment goals and expected benefit, older adults should be 
offered PN where combined oral and enteral tube intake is expected to be impossible 
for more than 3 days or below half of energy requirements for more than 1 week.
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Abstract

Evidence-based guidelines, recommendations and standards are considered the 
cornerstone of ‘best practice’ in nursing care. However, what optimal nutrition 
care of older adults actually looks like in real-world settings is also dependent on 
age, disease and care contexts and, perhaps most importantly, what matters to the 
older adult.
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Learning Outcomes
At the end of the chapter, the reader will be able to:

• Describe why ‘best practice’ nursing care should consider individualised nutri-
tion care actions across age, disease and care setting spectra.

• List key opportunities for nurses to coordinate, lead, deliver and evaluate sup-
portive nutrition care processes.

Aunty Esther lived on a small island in the Torres Strait. Aunty was fit and 
healthy across her early adult years, living a traditional lifestyle including 
growing and harvesting local fruits and vegetables, fishing and collecting shell-
fish. However, over the years, as the island became progressively ‘westernised’, 
Aunty’s diet changed, she reduced her exercise, and she consequently gained 
weight. By the time she had reached her early 50s, Aunty had developed obesity 
(class 3), type 2 diabetes, chronic kidney disease and heart disease. Aunty did 
not want to leave the island for any medical care and instead chose to entrust 
her healthcare to Mia, the community nurse. Over the next decade, Aunty and 
Mia worked together to manage her multiple conditions with a ‘diet-only’ 
approach, in line with Aunty’s treatment preferences. In her mid-60s, Aunty 
essentially stopped eating for several months after her two sons were lost at sea. 
With support and care from nurse Mia, Aunty eventually recovered some of her 
lost muscle stores and enjoyed living with her granddaughter and extended 
family until her early 70s. Following a severe stroke, Aunty was cared for by her 
family and nurse Mia for a short time before she passed away, sitting outside on 
her woven coconut mat, surrounded by those she loved. Aunty Esther was proud 
to have never left her island home, and the only healthcare she ever consented 
to was provided by Mia, the community nurse.

6.1  What Is ‘Best Practice’ Nursing Nutrition Care?

Best practice is characterised as ‘directive, evidence-based and quality-focused’ 
care [1]; surrogate terms and related concepts include optimal care, evidence-based 
guidelines and practice, practice development and standards of care [1, 2]. To 
achieve best practice in nutrition care in older adults, evidence-based guidelines, 
recommendations and standards of care should underpin patient-focused care that is 
implemented into daily nursing practice [1]. Across global settings, evidence-based 
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guidelines and care standards that are relevant and appropriate to direct care in mul-
timorbid older adults may be absent, competing or even contradictory. What is 
‘optimal care’ will also need to consider the value of healthcare, which is defined 
primarily by care that matters to the older adult, with consideration given to the 
resources required to provide that care, in addition to diverse other barriers and 
enablers to care [3, 4]. As highlighted in Chap. 1, best practice should also support 
transitioning towards transdisciplinary care approaches, where [1] traditional pro-
fessional boundaries are transcended; [2] knowledge, skills and accountabilities are 
integrated and shared; and [3] the focus is on solving real-world, complex nutrition 
problems, in partnership with the older adult and those who care for them [5].

How does this apply to nursing best practice in nutrition care? In many settings, 
nutrition specialists, for example, dietitians, medical nutrition specialists and nutri-
tion support nurse practitioners, have been considered best qualified to deliver nutri-
tion care processes [6, 7]. A recent systematic review has demonstrated that nurses 
can safely provide oral nutritional supplements, food or fluid fortification or enrich-
ment, give education and dietary counselling to geriatric patients and patients’ car-
ers and administer nutrition care across professions; as such nurses are well placed 
to support essential processes of nutrition care to older adults [8]. As highlighted in 
our case study above, nurses are often best positioned to lead, coordinate and/or 
deliver ‘best practice’ nutrition care processes (Chap. 1) [9]. However, we also sug-
gest that nurses should not be required to do this in isolation; for our case study 
above, in all but the most under-resourced settings, it would be important for nurse 
Mia to be embedded in a broader interdisciplinary team including medical and 
nutrition specialists.

Our case example builds on previous chapters highlighting that the spectrum and 
progression of nutrition care is evolving and can range from dietary management of 
lifestyle diseases to preventing, screening, identifying and managing malnutrition 
or other nutrition-related conditions and, ultimately, caring for those in the last 
stages of life by supporting food and fluids for comfort. It highlights that what 
should be defined as ‘best practice’ changes over the course of life and disease pro-
cesses and fundamentally should be measured by delivering care that matters to the 
patient [10]. This emphasises a key point; in older, multimorbid adults, the actual 
individual care provided will at times be different to nutrient or disease-specific 
treatment recommendations endorsed by individual professions, societies or nations 
particularly where these have not been co-designed with culturally diverse, multi-
morbid, older adults.

Globally, nurses support coordination of patient-centric care processes across 
aging, disease and care setting spectra that require tailoring of care to the individual 
patient [11]. Nurses are highly attuned to individual patient’s care needs and prefer-
ences; have highly developed skills in working across disciplines, systems and 
healthcare settings; and routinely translate evidence-based guidelines and recom-
mendations into best practice, patient-centred care. A pivotal role for nursing is also 
to manage care conflicts and unrealistic expectations, whether these are directed 
from older adults and carers or individuals and teams caring for them [12]. Nurses 
actively support shared decision-making and goal setting and are well placed to 
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observe where previous goals or care recommendations require review and recog-
nise and encourage specialist care [re]referral where this is appropriate [13]. Finally, 
in many settings globally, nurses are firmly established in clinical, policy, education 
and research leadership, governance and advocacy roles [14].

We consequently propose that nurses are well connected, brokering interdisci-
plinary team members, who are particularly well placed to coordinate, lead and 
deliver ‘best practice’ nutrition care processes and improvements.

6.2  Leading Supportive Nutrition Care for Older Adults 
with or at Risk of Malnutrition: An Example of Best 
Practice in Nursing Care

Nutrition care screening pathways exist that support triaging malnutrition care 
according to nutrition risk screening outcomes [15–17]. One example is the 
Systematised, Interdisciplinary Malnutrition Program for impLementation and 
Evaluation (SIMPLE) [15]. This approach triages screening three risk categories: 
standard, supportive or specialised nutrition care. What ‘supportive’ nutrition care 
processes look like should ultimately be determined by local teams with consider-
ation to patient- and context-specific factors; this should consider different stages of 
nutrition care process models applied internationally (Fig. 6.1) [15–19]. Across set-
tings, enabling systematised, interdisciplinary ‘supportive’ nutrition care processes 

Identified 

‘at risk’

No longer 

‘at risk’

Specialist care

likely to add value

Specialist care 

unlikely to add value

Standard Nutrition Care:

Multidisciplinary team & 

carers

All patients

Improving intake

Enter care strategy here

Nutrition knowledge

Enter care strategy here

Enter second care strategy here 

etc

Coordinated nutrition care

Enter care strategy here

Enter second care strategy here 

etc

Monitoring 

Enter monitoring, re-screening 

or re-assessment strategies 

Specialised Nutrition 
Care

Patients referred for 

specialised nutrition care 

Supportive nutrition care + 

individualised nutrition 

care provided bv nutrition 

specialist

Building a reason to change | Engaging patients & teams  | Embedding change into practice | Tailoring to context | Sustain & spread 

Not at risk

At risk
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I Interdisciplinary assessment
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Improving knowledge strategy (ies) 
Influencing intake strategy (ies)
Coordinating care strategy (ies)

E Evaluate ongoing care requirements 

Monitoring, re-screening or re-
assessment strategy (ies)
Clinical handover strategy(ies)

Fig. 6.1 A SIMPLE approach to supportive nutrition care [9]
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where appropriate, rather than relying on specialist care delivery, has demonstrated 
improved and sustained patient-reported nutrition experience measures and health-
care outcomes, whilst simultaneously directing specialist resources to where they 
are most urgently required [20–22].

Take-Home Checklist

• Table 6.1 provides a supportive nutrition care checklist for older adults with or at 
risk of malnutrition [15, 18, 19, 23]. We note that each and every one of these 
will not necessarily provide a useful grounding point for nurses aspiring to lead, 
coordinate and model best practice supportive nutrition care in older adults.

Table 6.1 Supportive nutrition care checklist for older adults with or at risk of malnutrition [9, 
15, 18, 19, 23]

Service and setting level
•  Evidence-based guidelines, care standards, accreditation processes, policies and operating 

procedures guide interdisciplinary nutrition and hydration care for older adults
•  Interdisciplinary nutrition care committees meet regularly with regularly reviewed terms of 

reference and supporting governance processes
• Nutrition support teams or specialists are accessible to refer for specialist nutrition care
•  On presentation and repeat nutrition screening, processes are embedded applying validated 

instruments; these should be audited and reported at least annually
•  Social care and facility foodservices systems support timely access to safe, high-quality, 

nutrient-dense food choices in line with older adult requirements, individual and sociocultural 
preferences and preferred eating times

•  Fortified food and additional snacks or finger food are available to support adequate dietary 
intake

•  In longer-stay healthcare and home care facility settings, food intake shall be supported by a 
home-like, pleasant dining environment to support adequate dietary intake and maintain 
quality of life

•  High-quality, aesthetically pleasing texture-modified, enriched foods are available for those 
with chewing problems or signs of oropharyngeal dysphagia

•  Processes are established and audited that avoid or minimise nil by mouth and restrictive diets 
associated with surgery, procedures or tests

•  Patient-reported nutrition experience measures (nPREMS) and outcomes measures (PROMs) 
guide provision of care and care improvements

•  Processes are enacted to identify, document and benchmark nutrition-related complications 
(e.g. hospital-acquired malnutrition, falls, pressure injuries, skin tears and wound dehiscence)

•  Nutrition education and curriculum are embedded in interdisciplinary healthcare professional 
training, orientation and re-entry processes

Individual-level audits, documentation and/or patient-reported experience measures 
demonstrate:
• Interdisciplinary team members deliver multicomponent supportive nutrition care processes
• Older adults or carers of those screened at risk report awareness of risk status when audited
• Specific supportive nutrition care processes actioned at point of screening
•  ABCDEF approach to nutrition assessment (anthropometric, biochemistry, clinical, dietary, 

environmental and psychosocial and functional variables)
•  Key nutrition assessment metrics (e.g. height, weight, BMI) recorded within specified 

timeframes
• Nutrition diagnoses (e.g. malnutrition) recorded within specified timeframes

(continued)
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Abstract

Previous chapters have described nutritional care in geriatrics and orthogeriatrics 
in detail, including special focus on malnutrition and best practice in nursing 
care. This chapter will focus on recommendations and guidelines for hydration, 
fluid intake and intravenous fluid therapy in geriatrics and orthogeriatrics.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Recognise and apply evidence-based recommendations and guidelines for hydra-
tion, fluid intake and intravenous fluid therapy for geriatric and orthogeriatric 
patients in hospital and outpatient settings, residential aged care and commu-
nity living.

• Recognise age-related changes that influence hydration and fluid intake in 
older adults.

• Distinguish between the two subcategories of dehydration (low-intake dehydra-
tion and volume depletion).

• Implement best practice to screen for, assess and reassess dehydration and fluid 
balance at all stages in hospital.

• Implement best practice to treat dehydration and other hydration disturbances at 
all stages in hospital.

7.1  Geriatric Orthopaedic Patients

Geriatric orthopaedic patients are an especially frail and vulnerable group, consid-
ered at risk of being both dehydrated and malnourished [1–3]. Dehydration can have 
adverse health outcomes [4–7] (Table 7.1).

Adverse health outcomes (Table 7.1) can increase hospital-acquired complica-
tions and adverse events as well as the risk for readmission to hospital [4, 7]. This 
in turn can contribute to adverse outcomes and increased healthcare costs [4, 7, 8].

7.2  Hydration in Geriatrics

Proper hydration, where fluid intake and fluid losses are balanced, is a crucial com-
ponent in maintaining bodily functions [9]. Hence, ensuring fluid intake that 
accounts for losses via urine, faeces, evaporation (lung and skin), wounds, surgery 
and medical procedures is essential. Fluid requirements are individualised, mainly 
based on caloric consumption, water losses and kidney capacity [6, 9]. In all set-
tings, providing adequate amounts of fluid with drinks, nasogastrically, 

Table 7.1 Adverse health outcomes commonly associated with dehydration

• Confusion • Infections
• Constipation • Longer stay in hospital
• Decreased quality of life • Morbidity and mortality
• Delirium • Pain
• Disability • Pressure ulcers
• Drug toxicity • Renal failure
• Falls and fractures • Urinary tract infection
• Heart disease
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subcutaneously or intravenously to prevent dehydration whilst averting excessive 
amounts should be considered a priority.

7.2.1  Recommendations for Older Adults

Generally, an adequate intake (AI) of fluid for older adults is defined as 2.0 L/day 
for women and 2.5 L/day for men [6, 9]. Assuming 20% of fluids come from eating 
foods, this means women need at least 1.6  L/day of drinks and men 2.0  L/day. 
Clinical situations and environmental factors (i.e. higher temperatures) can change 
individual fluid needs, and in some patient groups, fluid restriction might be needed, 
e.g. those with heart failure or renal failure [5, 6]. For older adults that possibly need 
fluid restriction, an interdisciplinary approach is crucial to configure fluid require-
ments and timeframes of restrictions. It is important that older adults and interdisci-
plinary healthcare providers are able to identify fluids in both drinks and also foods 
(Table 7.2).

Drinks for older adults should include a range of different options, based on 
individual preferences [6]. There are many diverse drinks that provide fluids to the 
body, ranging from water, juices, milk-based supplements, smoothies, sports drinks, 
soups, tea or coffee and alcoholic beverages.

Offering a range of preferred drinks frequently during the day can improve total 
fluid intake and thus minimise the risk of dehydration [6]. Those at risk of malnutri-
tion or malnourished should be offered energy- and/or protein-dense drinks, e.g. 
milk, milk-based drinks, smoothies or oral nutritional support (Chap. 5). Energy- 
and protein-dense drinks provide fluid as well as being an important source of 
energy, protein and nutrients. It is worthy to note that tea and coffee are both sources 
of fluid, but older patients should be encouraged to include other drinks throughout 
the day, thus possibly providing energy, protein and nutrients.

7.2.2  Age-Related Changes Associated with Hydration

Research indicates lower fluid intakes in older adults compared to younger groups, 
with different and interrelated causes [6, 8, 9]. Lower intakes are possibly explained 

Table 7.2 Examples of amounts of fluid found in common drinks/foods

Food product Portion size Fluid (mL)
Whole milk (3.9%) 1 cup (250 mL) 220
Coffee/tea 1 cup (250 mL) 250
Apple juice 1 cup (250 mL) 220
Porridge 1 bowl (200 g) 180
Oral nutritional supplement drink 1 bottle (200 mL) 140
Yogurt 1 tub (200 g) 180
Boiled pasta/rice 1 bowl (200 g) 140
Boiled potatoes 3 small sized (150 g) 120
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by physiological changes that occur with higher age, including decreases in kidney 
capacity and sense of thirst [6, 8]. Furthermore, total body water reduces with higher 
age, resulting in smaller fluid reserves. Medications also need consideration in this 
context, as many commonly used medications among older adults can encourage 
water losses, including diuretics and laxatives. Other potential causes include 
choosing to reduce drinking due to fear of incontinence and problems with getting 
to the bathroom; memory problems, i.e. forgetting to drink; social isolation; physi-
cal access to drinks; and problems with swallowing. Thus, all older adults are con-
sidered at risk of being dehydrated, needing special attention and encouragement 
when it comes to fluid intake [6, 9].

7.3  Dehydration and Other Hydration Disturbances

Undoubtedly, the main concern regarding hydration in older adults is dehydration, 
a commonly encountered problem in clinical situations, with reported prevalence 
among older adults in hospitals ranging from 4% to 58% [6].

Diagnosing dehydration is complex, due to differences in definitions and a wide 
range of possible causes [4, 6]. Generally, dehydration can be defined into two sub-
categories, based on whether a shortage of water is caused by low intake or exces-
sive loss (Table 7.3).

Dehydration is associated with adverse outcomes in older adults, including 
increased morbidity and mortality, longer stay in hospital and increased risk of dis-
ability [4, 6]. Early diagnosis of dehydration in clinical settings is crucial, allowing 
for timely interventions and possibly prevention. Screening for low-intake dehydra-
tion and volume depletion (volume status) is recommended for all geriatric patients 
upon admission into hospital (Fig. 7.1).

7.3.1  Screening and Assessment of Dehydration

Underlying causes of dehydration can vary greatly, making screening and assess-
ment in older adults complex [4, 6]. First and foremost assessment (and reassess-
ment) should include detailed information on [4, 5]:

Table 7.3 Dehydration, as defined by ESPEN (the European Society for Clinical Nutrition and 
Metabolism) [6]

Dehydration: a shortage of water (fluid) in the body, caused by either insufficient intake of 
water (low-intake dehydration) or excessive loss of water (volume depletion) or combination of 
both
Low-intake dehydration: a shortage of water caused by low intake. Leads to loss of both 
intracellular and extracellular fluid, raises osmolality
Volume depletion: an excessive loss of water and salts caused by bleeding, fever, vomiting, 
diarrhoea or other causes. Leads to loss of extracellular fluid but not intracellular fluid, keeps 
osmolality normal or low
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• Fluid intake history and abnormal losses
• Comorbidities (including malnutrition and refeeding syndrome)
• Clinical examination (pulse, blood pressure, capillary refill, jugular venous pres-

sure, pulmonary or peripheral oedema, postural hypotension)
• Current medication
• Clinical measures (National Early Warning Score (NEWS), fluid balance charts 

and weight)
• Laboratory results (full blood count, urea, creatinine, electrolytes and osmolarity)

Systematically looking at the abovementioned factors, nurses can evaluate if 
older adults are at risk of dehydration/dehydrated and in turn consult with other 
healthcare providers, including but not limited to medical professionals and dieti-
tians [4, 6].

7.3.1.1  Assessing Low-Intake Dehydration
In low-intake dehydration, the osmolality of fluid in the body is raised, as fluids are 
not replaced, whilst electrolytes are maintained [4, 6]. Based on this knowledge, the 
gold standard to both screen for and diagnose low-intake dehydration is direct mea-
surement of serum/plasma osmolality (pOsm), using a threshold of >300 mOsm/kg. 
When direct measurement of osmolality is not available, the osmolarity equation 
(pOsmc = 1.86 × (Na+ + K+) + 1.15 × glucose + urea + 14, all measured in mmol/L) 
should be used for diagnosis, using a threshold of >295 mmol/L [11].

Traditionally a diagnosis of low-intake dehydration has been based on clinical 
assessment; however, in a recently published consensus on dehydration, Lacey et al. 
point out a lack of evidence for this approach in the literature [4]. Thus, using sim-
ple measures such as skin turgor, mouth dryness, weight change, urine colour or 

Dehydration

Low -intake 
dehydration

Aged over 65 years Comorbidities

Malnutrition

Cognitive 
impairment

Dysphagia

Decreased 
appetite/nausea Hospital stay/surgery

Incontinence/
problems getting to 

bathroom

Volume depletion

Diarrhea/vomiting

Fever/excessive 
sweating/warm 

environment

Bleeding

Diuretic/laxative 
medication

Fig. 7.1 Looking out for dehydration in older adults—red flags for nurses [1, 7, 10]
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specific gravity to assess dehydration is not recommended, due to the inaccurate 
nature of these measures [4, 6]. Measures shown to mildly correlate to low-intake 
dehydration, although having low diagnostic value, include expressions of fatigue, 
observed reduction in fluid oral intake and bioelectrical impedance analysis.

7.3.1.2  Assessing Volume Depletion
Irrespective of measured serum/plasma osmolality, all patients should be assessed 
for volume status [4, 5]. According to NICE (National Institute for Health and Care 
Excellence) guidelines on intravenous fluid therapy in adults in hospital, using the 
following indicators of volume depletion to assess the need for intravenous fluid 
therapy is recommended:

• Systolic blood pressure <100 mmHg
• Heart rate >90 beats per minute
• Capillary refill time >2 s/peripheries cold to touch
• Respiratory rate >20 breaths per minute
• National Early Warning Score (NEWS) ≥5
• Passive leg raising, suggesting fluid responsiveness

Volume depletion following excessive blood loss can be assessed using postural 
pulse change from lying to standing of ≥30 beats per minute or by observing severe 
dizziness, resulting in inability to stand [4, 6]. Volume depletion in patients suffer-
ing from vomiting or diarrhoea can be assessed using the following set of signs 
(with ≥4 out of 7 indicating depletion):

• Confusion
• Non-fluent speech
• Extremity weakness
• Dry mucous membranes
• Dry tongue
• Furrowed tongue
• Sunken eyes

7.3.2  Prevention and Treatment of Dehydration

7.3.2.1  Low-Intake Dehydration
Geriatric patients at risk or diagnosed with low-intake dehydration should be 
encouraged to increase fluid intake by offering drinks of different choices fre-
quently, and fluid balance should be reassessed frequently [2, 4, 6]. For patients 
having difficulties with drinking, subcutaneous or intravenous fluids should be con-
sidered along with encouraging increased fluid intake. As for patients unable to 
drink, intravenous fluids should be considered.
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Important factors in increasing fluid intake include:

• Goal setting and policies by hospitals and geriatric wards regarding fluid intake.
• Staff awareness and support for drinking.
• Educating patients on the importance of drinking.
• Recording individual preferences for drinks.
• Proactive offering of preferred drinks to patients.
• Taking patients to the toilet as quickly as possible when needed.
• Considering physical and visual limitations of patients (e.g. sport bottles to pre-

vent spilling or using bright-coloured cups for visibility).
• Assessment of swallowing, providing relevant treatment to patients with signs of 

dysphagia.

7.3.2.2  Volume Depletion
Whilst focusing on underlying causes and trying to minimise fluid loss, geriatric 
patients at risk or diagnosed with volume depletion should routinely receive iso-
tonic fluids orally (via rehydration therapy), nasogastrically, subcutaneously or 
intravenously [4–6]. Aiming to replace lost water and electrolytes, patients with 
severe depletion should routinely receive intravenous fluid therapy immediately, 
whilst those with milder depletion should have their needs met orally or enterally 
when possible and appropriate.

7.3.3  Fluid Overload

Excessive fluid intake can result in fluid overload, a state where intake exceeds renal 
or cardiac capacity, possibly resulting in life-threatening hyponatremia, renal failure 
and/or heart failure [2, 5]. Main risk factors for fluid overload include decreased 
renal and/or cardiac function, surgery and receiving intravenous fluid therapy. Thus, 
fluid intake and output should be closely monitored, especially in patients receiving 
intravenous fluid therapy.

7.3.4  Electrolyte Imbalances

Imbalances in serum sodium levels are commonly diagnosed in geriatric and espe-
cially orthogeriatric patients and should be monitored [5, 12]. Both hyponatremia 
(low sodium levels, <135  mmol/L) and hypernatremia (high sodium levels, 
>145 mmol/L) can have severe consequences and have been associated with falls, 
delirium, increased length of stay and increased 30-day mortality.

Serum potassium levels should be monitored in patients receiving intravenous 
fluid therapy, due to increased risk of either hypokalaemia (<3.0 mmol/L) or hyper-
kalaemia (>5.5 mmol/L) [5].
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7.4  Hospitalisation After Fall

7.4.1  Arriving at the Emergency Department

In many settings, including this case example hospital, older orthopaedic patients 
arriving at the emergency department (ED) after falling are fasted until diagnosis is 
established, in case an operation is needed [13].

As soon as diagnosis is established, assessment of fluid needs, fluid balance and 
the need of intravenous fluid therapy is needed; these should be guided by local 
procedural documentation considerate of recommendations and guidelines such as 
those described above. Any signs of volume depletion indicate that urgent fluid is 
needed, and recommendations highlight the importance of starting intravenous fluid 
therapy as soon as possible after arrival at the ED or possibly in the ambulance [3, 
5, 13]. According to A Guide to Improving the Care of Fragility Fractures, it is criti-
cal to start early rehydration at the ED, using isotonic crystalloids [3]. Starting 
dehydration prevention at the beginning of the stay at the ED is a crucial component 
of treatment and has been shown to increase survival rates.

7.4.2  Preoperation Nursing at the Ward

After a decision has been made according to admission and the patient is moved to a 
ward, fluid balance should be reassessed and appropriate treatment ensured [13]; 
again these should be informed by local processes considerate of recommendations 
and guidelines such as those described above (Sects. 7.3.1 and 7.3.2). When an opera-
tion is needed, knowing approximately at what time the operation will be is important 
as decreasing the fasting time of the patient as much as possible is recommended [13].

Joe is an 84-year-old man who slipped when he was walking in his apartment 
this morning. He couldn’t stand up, so his wife Julie called an ambulance. 
Physical examination shows his left leg to be shorter and externally rotated 
and he is in a lot of pain. Arriving at the ED, he is categorised as possibly 
having a hip fracture and therefore he is instructed to fast.

Joe has been at the ED for 2 h and has already gone to radiography, after 
which he was diagnosed with a hip fracture. Joe thinks he is lucky because he 
has a lovely nurse, Margareth, who has given him morphine for the pain. She 
has told him that he needs an operation to fix his fracture. Before Joe fell this 
morning, he hadn’t eaten breakfast, and now Margareth has told him he can’t 
eat before the operation and he will need intravenous fluid. However, due to 
Margareth having five other patients, she has not yet managed to put up 
his fluid.
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Geriatric patients are commonly dehydrated, and the risk of dehydration is 
increased during hospital stay [3, 6, 13]. Thus, when drinking is allowed, nurses and 
nursing staff should create an opportunity for the patient to drink, offering preferred 
drinks proactively at each contact with the patient. Generally, across many settings 
patients may have solids until 6 h before surgery and approved preoperative oral 
fluids until 2 h before surgery and then be placed nil by mouth until surgery [13, 14]. 
However, fasting guidelines vary according to types of surgery performed, different 
patient cohorts and the patient’s individual circumstances, and we recommend local 
interdisciplinary teams work together to implement procedures and processes to 
safely minimise fasting times.

Correcting/preventing fluid imbalance, such as volume depletion and electrolyte 
disturbances that can affect comorbidities, is crucial before operation [5]. For this 
patient group, fluid overload is also a risk, possibly causing heart failure, peripheral 
oedema and hemodynamic imbalance, increasing the risk of delaying operation 
and/or complications post-operation.

7.4.3  Post-operation Nursing at the Ward

When a patient is moved from theatre to the ward, fluid balance should be reas-
sessed and appropriate treatment ensured [15]; again this should be guided by 
locally developed, evidence-informed procedures and processes.

After operation, oral hydration and nutrition should be started as soon as possi-
ble, aiming to fulfil both fluid and nutritional needs [2, 4, 5, 15]. Regular reassess-
ment of fluid balance should be provided during hospital stay.

The nurse who is now taking care of Joe also has a lot of tasks to do, but it 
suddenly crosses her mind why he doesn’t have intravenous fluid. Joe hasn’t 
called the nurse, as he doesn’t feel so bad when lying completely still in bed. 
The nurse previously told him that the operation would be soon. Finally, the 
theatre call the ward and say that they are ready to operate on Joe. The nurse 
now hangs up intravenous fluid, but it’s now been 8 h since he fell and almost 
16 h since he last ate or drank.

Joe doesn’t feel so bad now that the morphine is working and he can even 
fall asleep from time to time. Margareth has told him that he will be moved to 
the orthopaedic ward, where she hands him over to the nurses and forgets to 
talk about his need for fluid therapy.
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Special considerations post-operation should be given to:
Delirium: a threatening risk factor for geriatric and orthogeriatric patients, who are 
at high risk of delirium as they are older than 65 years and some have current hip 
fracture, two of the major risk factors for delirium [13, 16] (Chap. 19). Interventions 
to prevent delirium are recommended, including prevention and treatment of dehy-
dration and frequent assessment of fluid balance.
Acute kidney injury (AKI): a major complication, sometimes associated with 
dehydration [4, 5]. Risk factors for AKI include age higher than 65 years, having 
acute surgery (i.e. orthopaedic surgery) and use of NSAIDs medicine. Monitoring 
signs of oliguria is recommended (less than 0.5 mL/kg/h of urine in more than 6 h, 
raised serum creatinine and 25% fall in glomerular filtration rate).

7.4.4  Best Practice at the Ward

Nurses and other staff members should follow recommendations and clinical guide-
lines regarding hydration, fluid balance and intravenous fluid therapy at all stages in 
hospital, including rehabilitation and at hospital discharge [2, 5, 15]. Preoperative 
carbohydrate drinks are considered to be harmless and have possible benefits on 
fluid balance; such drinks can be used up to 2 h before operation, thus possibly 
preventing dehydration, as well as allowing for early treatment, minimising the risk 
of adverse outcomes [17, 18]. 

Rewriting Joe’s story in the best way, he would have been given an IVF in 
the ambulance the way to the hospital. Margareth, the ED nurse, would have 
screened for risk of dehydration, set up fasting clock to manage his fasting 
time and put up a fluid therapy plan for him as well as evaluated his fluid bal-
ance. The orthopaedic nurse would have checked the time plan in theatre for 
Joe and re-evaluated his fluid balance when he arrived at the ward and 
accordingly constructed a treatment plan, as well as given him a pre-op car-
bohydrate drink. Would this be the case, Joe may have been less likely to have 
developed delirium and avoided consequent preventable harm.

Case example: Joe’s operation went well, but when he arrives back at the 
orthopaedic ward, he is having hallucinations. He is in delirium and refuses 
to drink because he thinks the nurses are trying to poison him. He then tries 
to take the IV catheter from his hand. At further examination Joe is also diag-
nosed with acute kidney injury, and his vital signs show low blood pressure 
and a high pulse.
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7.5  Summary

All hospitalised geriatric patients should be screened and assessed for dehydration, 
and frequent reassessment of fluid balance is recommended. Dehydration can be 
defined into two subcategories, based on whether a shortage of water is caused by 
low intake or excessive loss. Offering preferred drinks frequently to patients in a 
proactive way is encouraged at all stages in hospital, and fasting time before opera-
tion should be minimised. Frequent reassessment of fluid balance is key to assessing 
the need for fluid intake and/or intravenous fluid therapy at all stages.

Take-Home Points

• Geriatric and orthogeriatric patients are at high risk of dehydration.
• Dehydration and fluid balance should be assessed frequently during hospital 

stay, allowing for early detection, treatment and possibly prevention.
• Evidence-based recommendations and guidelines for hydration, fluid intake and 

intravenous fluid therapy should be applied at all stages in hospital.
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Abstract

Malnutrition, sarcopenia, frailty and cachexia are different conditions but have 
overlapping characteristics and consequences for older adults. These conditions 
are especially prevalent in hospitalised patients affecting almost two thirds of 
older adults. They can often be hidden conditions; hence multidisciplinary 
awareness is needed for optimal identification and management. This chapter 
provides an overview of the definitions of each of these syndromes, its detrimen-
tal impact on health outcomes of older adults and tips for clinical practice 
implementation.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Recognise the commonalities and differences among malnutrition, physical dys-
function, sarcopenia, frailty and cachexia.

• Report prevalence and consequences of these conditions in older adults.
• Justify nutritional interventions and tips for clinical practice implementation.

8.1  Preface

This patient is likely suffering from sarcopenia, a condition often observed with 
ageing, and that associates with functional decline, among other outcomes. Low 
muscle mass is a defining feature of sarcopenia, also associated with other condi-
tions discussed in this chapter: malnutrition, frailty and cachexia (Table 8.1). In fact, 
these syndromes may overlap, and almost two thirds of older medical inpatients 
would show at least one of these conditions [1].

8.2  Definitions, Diagnosis, Prevalence and Relevance

8.2.1  Malnutrition

According to the World Health Organization (WHO), malnutrition is a condition 
associated with deficiencies, excesses or imbalances in a person’s intake of energy 
and/or nutrients. It includes undernutrition, micronutrient-related malnutrition, 
excess body weight and diet-related communicable disease [2]. Although different 

A 65-year-old male presenting with excess body weight (body mass index 
(BMI)  =  31  kg/m2) and reporting no concerns is at your clinic today for 
annual check-up. During the consultation, the patient casually mentions he 
often needs help with opening jars noting he ‘is not as strong as he used to 
be’. Physical examination, blood pressure and laboratory results are normal.

Table 8.1 Malnutrition, sarcopenia, frailty and cachexia: differences and similarities

Malnutrition Sarcopenia Frailty Cachexia
Weight loss X ? X X
Low body mass index (BMI) X ? X X
Muscle loss/weakness X X X X
Fat loss ? ? ? ?
Inflammation X ? ? X
Loss of appetite/nutrition impact symptoms X – ? X
Low food intake X – Sometimes X

X = yes/usually present, ? = not necessarily present
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criteria have been proposed for the diagnosis of undernutrition or protein-energy 
malnutrition (malnutrition), a global consensus was recently commissioned by 
major scientific societies, launching the Global Leadership Initiative on Malnutrition 
(GLIM) empirical diagnostic consensus [3]. According to the GLIM criteria, the 
diagnosis of malnutrition is divided into phenotypic and etiologic criteria, with two 
stages of severity (moderate and severe) (Table  8.2). These, and other well- 
recognised malnutrition diagnostic tools, ensure the diagnosis of malnutrition is not 
reliant on single-point measures such as BMI, albumin, identification of less than 
expected fat mass and/or reduced muscle mass or function alone. Suitable diagnos-
tic tools should consider evidence of weight loss, low BMI or reduced muscle mass 
in combination with either inadequate intake or uptake of protein and/or energy 
sources or increased requirements for protein and energy. For example, an individ-
ual may have experienced weight loss and muscle depletion as a result of stroke- 
related inactivity. However, unless protein or energy intake is deficient or the subject 
has a co-morbid condition increasing metabolic requirements, these would not be 
diagnosed as malnutrition. Conversely, a high BMI alone does not preclude malnu-
trition, for example, in a person with obesity with sustained inadequate protein 
intake and consequent muscle loss [17].

Older adults are at risk for malnutrition. Malnutrition in this population may be 
associated with physiological, disease- or age-related changes, socio-economic or 
cultural factors, in addition to misinformation or misconceptions which can impact 
accessibility to food or adequacy of protein/energy intake [18]. These are detailed 
in Chaps. 3 and 4.

Malnutrition may go unrecognised in older adults due to a broad variety of 
factors, including failure to screen for malnutrition; poor screening tool sensi-
tivity; reliance on inappropriate diagnostic measures, for example, albumin; and 
the misconception that malnutrition is only present in patients who are thin. 
With increasing prevalence of obesity globally, observing a diagnosis of over-
weight or obese malnutrition (DOOM) in older hospitalised patients is not 
uncommon and increases the likelihood of hospital-acquired complications, 
reduced mobility and 12-month mortality [17, 19]. A misdirected healthy self-
image, association of unintentional weight loss as a perceived positive benefit or 
a denial of reducing intake or unintentional weight loss to maintain a positive 
effect leads many malnourished patients to report their nutrition status as good 
to excellent [18, 20].

As mentioned in previous chapters, a 2016 systematic review of 54 studies 
using validated tools to screen for malnutrition in community-living adults con-
cluded that up to 83% of adults age 65 and older are at risk for malnutrition [21]. 
A multinational effort to describe the prevalence of malnutrition [22] in 12 
countries has reported this condition to be present in approximately 50% of 
those in rehabilitation, 39% in those hospitalised, 14% in residential care and 
6% in community-living older adults. Malnutrition in older adults leads to det-
rimental impacts on health, cognitive and physical functioning and quality of 
life [23]. It has been associated with increased healthcare costs and short time 
survival [18].
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8.2.2  Low Muscle Mass, Physical Dysfunction and Sarcopenia

The loss of muscle mass and strength in ageing is studied in the context of sarcope-
nia. Although muscle mass and strength decline progressively after the age of 40, 
this loss is accelerated with advancing age (65 and older), becoming even more 
pronounced in individuals aged 85 and older. Estimates indicate that approximately 
45% of older adults in the United States are affected by sarcopenia. Furthermore, 
sarcopenia has been reported to affect 30% of individuals over 60 years of age and 
more than 50% of people over 80 years [24]. A recent systematic review and meta- 
analysis of general population studies including 58,404 individuals found that 10% 
of men (95% CI 8–12%) and 10% of women (95% CI 8–13%) had sarcopenia [25]. 
Notably, prevalence rates are widely variable depending on the diagnostic crite-
ria used.

Similar to malnutrition, there is no gold standard for screening or diagnosing 
sarcopenia. A well-recognised screening tool for sarcopenia is the SARC-F ques-
tionnaire [26] which measures strength, assistance needed in walking across a 
room, rising from chair/bed difficulty, climbing stars and falls. The addition of calf 
circumference to this questionnaire has been found to improve the sensitivity of 
SARC-F [27].

Several approaches are available for the diagnosis of sarcopenia such as the 
European Working Group on Sarcopenia in Older People (EWGSOP-2) [28], the 
Foundation for the National Institutes of Health (FNIH) initiative [29] and the Asian 
Working Group for Sarcopenia (AWGS) [30]. Notably, cut-off points for sarcopenia 
diagnosis should be race- and most often sex-specific. For a description of 
approaches and cut-offs, we refer the reader to Landi et al. [31], which includes the 
most commonly used definitions, with the exception of the EWGSOP which has 
been recently updated. The EWGSOP-2 now defines low muscle strength as a key 
criterion, followed by low muscle mass to confirm the sarcopenia diagnosis and gait 
speed to diagnose the severity of the condition [28].

The use of mass versus function conundrum is an ongoing source of debate 
related to sarcopenia diagnosis. Sarcopenia of ageing is considered primary sarco-
penia, but in the context of a chronic disease (i.e. independent of ageing), sarcope-
nia is considered secondary sarcopenia as observed in the context of cancer, 
pulmonary diseases, heart failure and kidney disease, among others [32]. Patients 
may have both but the difference is that the diagnosis of secondary sarcopenia is 
widely pursued using measures of muscle mass alone. Therefore, secondary sarco-
penia can be identified by low muscle mass.

Body composition techniques commonly used to diagnose low muscle mass 
include dual-energy X-ray absorptiometry (DXA), bioelectrical impedance analysis 
(BIA), computerised tomography and magnetic resonance imaging [28], although 
the latter is extremely limited and solely used in research settings. We refer the 
reader to a more in-depth discussion of the pros and cons of each body composition 
assessment technique [33, 34] and available cut-offs. Of increasing interest is the 
use of calf circumference, which correlates well with muscle mass, but has been 
primarily studied in older adults. Although calf circumference is only a proxy of 
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muscle mass, it is the most commonly used tool for muscle mass assessment in 
clinical practice [35].

Sarcopenia in ageing occurs at any body weight and BMI; in individuals with 
obesity, it is termed sarcopenic obesity, a condition related to worse health out-
comes than either in isolation. The prevalence of sarcopenic obesity is on the rise 
due to the ageing of the population and the obesity epidemic [36]. Diagnostic crite-
ria are as variable for this condition as is the diagnosis of sarcopenia and obesity in 
isolation, although a consensus proposal is in the works by an international expert 
panel [37].

Criteria included in screening and diagnostic tools for sarcopenia (versus 
malnutrition) are shown in Table  8.2. Sarcopenia is a debilitating syndrome 
associated with disability, physical impairments, falls and fractures, decreased 
quality of life, hospitalisations and death [28]. Its related direct healthcare costs 
in the Unites States are estimated to be greater than $18 billion per year, with a 
total estimated cost of hospitalisation of $40 billion per year [38]. A 10% reduc-
tion in the prevalence of sarcopenia could translate to $1.1 billion cost savings 
[39]. Due to the importance of sarcopenia, the WHO recently released the 
International Classification of Diseases code for sarcopenia (ICD-10 under the 
code M62.84; sarcopenia related to age), a major advancement for clinical prac-
tice and research.

8.2.3  Frailty

Definitions of frailty syndrome generally consider a combination of age- or disease- 
related physiological decline [40, 41] across multiple physiological systems, weak-
ness or fatigue, reduced likelihood of positive outcome from healthcare interventions 
and/or increased susceptibility to adverse health outcomes.

There is no gold standard for the diagnosis of frailty, with a perhaps an over-
whelming selection of screening or diagnostic options to consider [40]. Tools are 
commonly aligned to either a ‘phenotypic’ or ‘deficit accumulation’ framework. 
The former of these targets observable characteristics, for example, reduced activ-
ity, function, strength or energy levels, whilst the latter focusses on cumulative 
totals of co-morbidities or conditions. Some suggested frailty screening and assess-
ment tools recommended by the Agency for Clinical Innovation are listed in 
Table 8.2; however which tools to apply should be considerate of contextual factors. 
A detailed overview of commonly used frailty instruments is provided elsewhere 
[40, 41]. As such local treating teams are encouraged to carefully consider which 
tool is most likely to assist appropriate frailty identification and interventions.

The pathophysiology of frailty is complex, ranging from endocrine or immuno-
logical dysregulation, disease states and environmental, physiological or physical 
stressors, all of which may also contribute to sarcopenia, malnutrition or inflamma-
tory processes. In fact, there is a close relationship between sarcopenia and physical 
frailty, and sarcopenia can be considered as the biological substrate for physical 
frailty [42].
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A diagnosis of frailty is not inconsequential. Estimates of pre-frailty and frailty 
vary according to both screening and diagnostic tools applied, and genuine popula-
tion differences, although many studies suggest prevalence between 10% and 40% 
of older populations [41, 43]. Regardless of the tools applied, frailty is routinely 
associated with functional decline, falls and fractures, hospital-acquired complica-
tions, hospitalisations and institutionalisation, reduced quality of life and increased 
mortality. The healthcare costs of frailty are increased at any level of care, including 
greater healthcare use and increased hospitalisation costs [43].

8.2.4  Cachexia

Cachexia is the most severe condition discussed in this chapter. It is associated with 
an underlying condition that leads to excessive catabolism [44] and has been studied 
in the context of cancer, congestive heart failure, chronic obstructive pulmonary 
disease and chronic kidney disease, among others [12, 45]. Together with preca-
chexia, its prevalence across disease conditions has been estimated at 10–40%, 
affecting more than 30 million people in the United States, based on a 2008 publica-
tion [12, 46].

Cachexia is a multimodal problem, where the presence of inflammatory cyto-
kines, reduced food intake and metabolic dysfunction, including in energy metabo-
lism, may contribute to its development and progression [47]. A multimodal 
intervention is now recognised ideal where nutrition, exercise and pharmacological 
interventions are included as part of optimal cancer care. A key element for success-
ful treatment is the identification of cachexia in its earlier phase (precachexia), 
where inflammation is not so impactful, and nutritional counselling and protein 
supplements may prevent or decrease weight loss.

A defining feature of cachexia is muscle loss that occurs unrelated to changes in 
fat mass. Additionally, it has been associated with substantial inflammatory process, 
insulin resistance and an imbalance between protein synthesis and degradation, 
favouring the latter. Anorexia, weight loss and weakness are all associated with 
cachexia and of obvious unfavourable consequences to older adults. Patients with 
cancer cachexia have a poor prognosis; they present with poor physical function, 
poor quality of life and shorter survival.

Cachexia has been primarily studied in the context of cancer with an estimated 
prevalence at the European Union of 30% [48]. The most commonly used criteria 
for cancer cachexia is shown in Table 8.2 and is based on an international consensus 
group [16]. Sarcopenia in the context of cachexia is defined as secondary sarcope-
nia, and hence, only measures of muscle mass have been used in the great majority 
of publications assessing sarcopenia in cachexia. This is also endorsed by the con-
sensus group [16]. Definitions of sarcopenia of ageing (primary sarcopenia) that 
include measures of muscle strength/function have generally not been validated in 
the context of chronic diseases, including cancer. The diagnosis of low muscle mass 
(or sarcopenia) in cancer cachexia can be done using the body composition tech-
niques or surrogate assessments described in Sect. 8.2.2. Based on the consensus 
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group [16], physical examination including anthropometry can be used to estimate 
or evaluate muscle mass status, although they are not as accurate as body composi-
tion assessment techniques. Bioelectrical impedance analysis and computerised 
tomography scans are among the most popular bedside tools for the estimation and 
measurement (respectively) of body composition in cancer cachexia publications.

8.3  Nutritional Treatment and Management Approaches

Nutrition is a powerful therapy. Every other therapeutic approach is likely to fail if 
essential nutrients are not provided for optimal energy intake and muscle anabo-
lism. An overview of nutritional management approaches for the conditions dis-
cussed in this chapter is shown in Table 8.2. Additional details on nutrition support 
are provided in Chap. 5.

In the context of malnutrition, common dietary approaches include multidisci-
plinary nutritional interventions, dietary intensive treatment, medical treatment and 
meal delivery service (e.g. Meals on Wheels) [49]. Individuals with poor nutrition 
knowledge are at greater risk to develop malnutrition [50]; hence nutritional educa-
tion has the potential to improve nutritional status although knowledge does not 
necessarily translate in healthy eating habits [51]. Helping with meal planning and 
use of social programmes during mealtimes may positively influence meal choices. 
Nutrient-rich, flavour-enhanced meals (with herbs and spices) and the addition of 
nutritional supplements are helpful strategies [52] (Chaps. 3–5).

In the context of sarcopenia, both the quantity and quality of nutrients are essen-
tial to sustain muscle mass as shown in Fig. 8.1. These nutrients are important to 
several conditions hereby discussed, and they have an important role to be explored 

Energy needs
25-30 kcal/d*

Protein
1.0-1.5 g/kg/d (aging)

or
1.2-2.0 g/kg/d 

(chronic disease such as 
cancer)

Amino acids &
derivatives
Leucine
HMB

Glutamine
Carnitine
Creatine

Fish oil/EPA

Vitamins/minerals

Fig. 8.1 Nutrients under consideration for the treatment of low muscle mass. HMB beta-hydroxy 
beta-methylbutyrate, EPA eicopentaenoic acid. (Adapted from Prado et al. J Cachexia Sarcopenia 
Muscle. 2020; 11: 366–380 [53] and Prado et al. Ann Med. 2018;50:675–693)
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in the context of prevention and treatment of muscle wasting. However, with the 
exception of targeted energy and protein needs, there is insufficient evidence to sup-
port additional supplementation of nutrients shown in Fig. 8.1. Furthermore, vita-
mins and minerals should be provided at Dietary Reference Intake levels. More 
research is needed to explore the impact of these nutrients alone or as part of a 
multimodal approach to maximise patient’s anabolic potential [32, 53, 54].

With respect to frailty, evidence supports ensuring adequate protein, energy 
and micronutrient intakes. Additional work is required to confirm whether multi-
modal approaches, combining nutrition care with physical activity [55, 56], 
comorbidity management and provision of advice on health behaviour improve-
ments prevent or ameliorate frailty in the reversible phases of the condition [41, 
43]. The available limited research on the effectiveness of system-level interven-
tions is inconclusive (Table 8.1) [41, 43]. However, in the absence of adequate 
supporting evidence, we would suggest teams consider multi-model, interdisci-
plinary interventions at the individual and system levels across the continuum of 
care (Chaps. 1, 3–6, and 13). Treating teams should also ensure that chosen inter-
ventions are aligned with treatment intent, goal setting and shared decision-mak-
ing processes (Chap. 21).

In the context of cachexia, nutrition therapy depends on individual patient’s 
needs. Recently published guidelines for the management of cancer cachexia (which 
can be translated to other clinical settings) [57] acknowledge the importance of 
dietary counselling, fortified foods, oral nutritional supplements or enteral feds with 
adequate energy and protein (and potentially anti-inflammatory ingredients) as 
important nutritional strategies as outlined by Arends et al. [44]. In patients with 
less than 3-month life expectancy (i.e. refractory cachexia), nutrition is palliative, 
provided as needed to alleviate feelings of hunger and thirst [44]. Nutritional care 
should be adjusted according to patient’s specific nutritional and metabolic require-
ments (Chap. 21).

In all the disease contexts, physical activity provides essential anabolic stimuli. 
Aerobic training may also help optimise fat mass. Pharmacological interventions 
have not been approved for the management of muscle wasting specifically but can 
be used to manage the underlying disease and unfavourable symptoms that can 
culminate in muscle loss. Therefore, this potentially offsets nutrition impact symp-
toms, optimising anabolism through increased food intake and anabolic potential.

8.4  Key Levels to Implement Change

An engaged multidisciplinary team can work collectively and collaboratively in the 
identification of malnutrition, physical dysfunction, sarcopenia, frailty or cachexia. 
Nurses are the frontline staff with most patient contact who can also be responsible 
for screening patients for these conditions. Dietitians provide the specialised assess-
ment and support of patient’s nutritional status, and medical professionals can 
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support the holistic approach and ensure integration of the care process with all 
members of the healthcare team. Documentation of the diagnosis and care plan is 
essential and all are responsible (Chaps. 3, 4, and 6).

Accurate assessment of these conditions should be at the core of management 
pathway for at risk patients [58]. Creating an institutional culture on the relevance 
of these conditions helps to redefine priorities and advance assessment/interven-
tions and monitoring of a quality improvement programme [59] targeting malnutri-
tion, physical dysfunction, sarcopenia, frailty or cachexia. Patient engagement is 
key to advancing care, and the use of animated videos, infographics and other 
patient resources can be instrumental to achieve that [60, 61]. Selected examples 
can be watched using the following links provided below (see recommended 
viewing).

8.5  Conclusion

The syndromes hereby discussed are distinct yet interrelated. As such, their compo-
nents should be considered as interlinked factors, one leading to another and on a 
potentially vicious cycle manner. A perfect diagnosis can be challenging for the 
healthcare team, especially as some of the conditions may be hidden, requiring an 
in-depth assessment of nutritional status. Optimisation of assessment and treatment 
can support timely and comprehensive care to older adults involving multimodal 
care across the continuum of care.
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Bone Health, Fragility and Fractures
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Abstract

Achieving and maintaining skeletal health throughout the life trajectory is essen-
tial for the prevention of bone diseases such as rickets, osteomalacia and osteo-
porosis. Rickets and osteomalacia are usually a result of calcium and/or vitamin 
D deficiency, causing softening of bones and bone pain, and both conditions are 
treatable with calcium and vitamin D supplementation. Osteoporosis is a multi-
faceted disease mainly affecting older people, and its pathogenesis (and hence 
treatment) is more complex. Untreated osteoporosis results in fragility fractures 
causing morbidity and increased mortality.

Nutrition is one of many factors that influence bone mass and risk of bone 
disease. Developing a nutritional sciences approach is a feasible option for 
improving bone health.

The importance of adequate calcium and vitamin D in ensuring skeletal integ-
rity throughout the life course has a sound evidence base. Poor vitamin D status 
in population groups of all ages is widespread across many countries (including 
affluent and non-affluent areas). Public health approaches are required to correct 
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this given the fact that vitamin D is not just required for musculoskeletal health 
but also for other health outcomes.

Dietary protein may be beneficial for bone due to its effect of increasing 
insulin- like growth-factor-1 (IGF-1). Recent meta-analyses show that dietary 
protein has a beneficial role to play in bone health at all ages.

Other nutritional factors and nutrients (such as potassium, magnesium, vita-
min K and acid-base balance) are also likely to have an important role in bone 
health, though the literature is less clear in terms of the association/relationship 
and more research is required.
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Bone health · Osteoporosis · Fragility fractures · Frailty · Vitamin D

Learning Outcomes
By the end of this chapter, you will be able to:

• Explain the role of key nutrients and other factors that influence bone mass and 
risk of bone disease.

• Apply knowledge learned and tools to identify older adults with or at risk of 
musculoskeletal frailty and fractures.

• Apply multicomponent strategies to prevent and manage frailty, fragility, frac-
tures and osteoporosis.

9.1  Introduction

9.1.1  Bone

Bone is a complex living tissue. It provides structure, support and protection for the 
body. It is formed from collagen reinforced by minerals. There are two types of 
bone in the skeleton: cortical and trabecular. Cortical bone is smooth, dense and 
strong and is found at the surface of bone. Trabecular bone has a honeycomb struc-
ture and is found inside the bones, making bone strong, light and slightly flexible. 
Bone is built and develops its strength through the early years.

9.1.2  Normal Bone Metabolism

Bone metabolism is a continual cycle of bone formation and bone resorption under-
taken by cells called osteoclasts and osteoblasts [1]. The bone matrix created 
requires mineralisation with calcium phosphate. Bone metabolism is influenced by 
hormones and other regulatory factors.
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Think of the bones like an enormous house, constantly in need of maintenance 
and updating. Bone cells are like groups of workmen, ones that pull down the old 
walls (cells called osteoclasts) and ones that build up new walls (cells called osteo-
blasts). This process continues constantly, and slowly, over time, and the house (or 
the skeleton) is renewed. Ageing causes the groups of workmen building up new 
walls (the osteoblasts) to get slower and slower and fall behind their destructive col-
leagues. This leads to crumbling walls in the house making it more likely to fall 
down or the bone to fracture.

9.1.3  Peak Bone Mass (PBM)

The skeleton usually reaches maximum growth between the late second and early 
third decades and mineralises during this time as well. During this time, bone is being 
laid down faster than it is being absorbed, gradually increasing in density. Peak bone 
mass is achieved in the early fourth decade when bone is at its most robust. Genetic 
factors play a key role in the population variation of PBM, with estimates around 
70–75% [2]. However, this still leaves plenty of room for key modifiable exogenous 
factors such as the effects of diet (including calcium, vitamin D, protein and other 
essential minerals) hormones and physical activity. After the fourth decade, bone 
mass declines, more gradually in men than women as a result of the menopause [3, 4].

9.2  Nutrients and Bone Health

9.2.1  Calcium

Calcium is an important component of the skeleton and is one of the predominant 
minerals found in bone. Over 99% of the body’s total calcium is found in bones and 
teeth in the form of hydroxyapatite. The remaining 1% of calcium circulates in the 
blood. Phosphorus and magnesium also make up a large percentage of the bone 
matrix, with over 88% and 60% of the body’s content of these minerals deposited in 
bone. There is no functional marker for calcium nutritional status, since serum/
plasma calcium levels are homeostatically controlled by the body [5].

Inadequate calcium intake is a worldwide problem, having been reported in chil-
dren, adolescents and adults across Europe, North America, Asia and Oceania [6]. 
In older adults, calcium intake varies between countries [6]. In the UK, preschool 
children [7] and adolescents aged 11–18 years [8] have been reported to have dietary 
calcium intakes below the relative UK Department of Health reference nutrient 
intake (RNI), whereas younger and older adults are meeting the UK RNI [8, 9].

The evidence that calcium supplementation improves attainment of bone density 
in childhood and prevents fractures in older age is weak and inconsistent [10, 11]. 
Thus, calcium supplementation is not recommended for fracture prevention at a 
population level.
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There is however good data to show that calcium supplements are effective in 
reducing bone loss in late menopausal women (>5 years postmenopause), particu-
larly in those with low habitual calcium intake (<400 mg/day) [12]. In the key study 
by [13], late postmenopausal women were found to have a significant reduction in 
lumbar spine and femoral neck bone loss following supplementation with 500 mg 
calcium per day, but no such effect was seen in early postmenopausal women 
(<5 years postmenopause). Reviews of over 20 studies have shown that calcium 
supplementation can decrease bone loss by approximately 1% per year. There are 
some data to suggest that the effect of calcium supplementation may be greater at 
skeletal sites with more cortical bone. There are also data to suggest that calcium 
supplementation improves the efficacy of antiresorptive therapy on bone mass [14].

9.2.2  Vitamin D

Vitamin D is the generic term for two molecules: ergocalciferol and cholecalciferol. 
Ergocalciferol (vitamin D2) is derived by ultraviolet (UV) irradiation of ergosterol, 
which is found in fungi and plants [15]. Cholecalciferol (vitamin D3) is formed from 
the effect of UV irradiation on the skin. The action of sunlight on the skin converts 
7-dehydrocholesterol to previtamin D, which is metabolised to vitamin D by a 
temperature- dependent isomerisation. Vitamin D is then transported via the general 
circulation to the liver, where the enzyme 25-hydroxylase converts it to 25-hydroxy- 
vitamin D (25-OHD). This is the key circulating vitamin D metabolite and the best 
indicator of clinical status [15]. The kidney is the site for further conversion to cal-
citriol or 1,25(OH)2D3.

Calcitriol (1,25(OH)2D3), the active form of vitamin D, helps to maintain normal 
blood levels of calcium and phosphate. It promotes calcium absorption and bone 
mineralisation. It also enhances osteoclastic activity (bone turnover). Together with 
parathyroid hormone (PTH), it regulates calcium and phosphorus metabolism by 
promoting calcium absorption from the gut and kidney tubules [15].

25-Hydroxy-vitamin D (25-OHD) is the major circulating vitamin D metabolite 
and can be measured in the blood, considered the gold standard method for estab-
lishing vitamin D status [16]. However, there is a lack of consensus and definition 
regarding the suggested thresholds of 25-OHD used to define vitamin D deficiency 
or optimal levels, and the range of terminology and associated values used make 
comparisons of reported prevalence difficult.

The World Health Organization and the UK’s Scientific Advisory Committee on 
Nutrition (SACN) state that 25-OHD levels <25 nmol/L (10 mg/mL) is the defi-
ciency threshold [17–19] with regard to the prevention of rickets and osteomalacia, 
and the WHO also defines vitamin D insufficiency as 25-OHD levels 
<50 nmol/L. However, the US Institute of Medicine (IOM) defines 25-OHD levels 
<30 nmol/L as deficiency, 30–50 nmol/L as inadequacy and >50 nmol/L as suffi-
cient [20].

The UK National Osteoporosis Society has agreed with the IOM thresholds and 
proposed that the UK practitioners should also adopt these [21]. Commonly, 
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vitamin D deficiency is defined by a 25-OHD threshold of <25–30 nmol/L, with 
insufficiency defined by 25-OHD levels in the range of 25–49  nmol/L [22]. 
Conversely, the Endocrine Society Task Force (USA/Canada) define deficiency as 
25-OHD levels <50  nmol/L and advocate that 25-OHD levels should exceed 
75 nmol/L [23].

In addition, epidemiological studies and randomised controlled trials have 
reported associations between vitamin D levels and muscle strength and function 
[24, 25], fracture risk [26, 27] and risk of falls [28]. Specifically, supplementation 
with vitamin D has been shown to have a positive effect on bone mineral density 
[26, 27, 29] with a recent meta-analysis of 23 studies showing a small benefit on 
femoral neck bone mineral density [30].

Our main source of vitamin D is the ultraviolet (UV) in sunlight. Much of the UV 
in sunlight is absorbed by clouds, ozone and other forms of atmospheric pollution. 
UV sunlight varies daily, seasonally and depending on latitude. In the UK, there is 
no UV radiation of the appropriate wavelength (280–310  mm) from the end of 
October to the end of March. For the remaining months of the year, the main per-
centage of the effective UV radiation occurs between 11.00 am and 3.00 pm [31].

A number of factors reduce the vitamin D production from UV exposure. 
Sunscreens absorb UVB radiation when applied to the skin, thereby reducing the 
production of previtamin D3. Glass absorbs all UVB photons, and hence sunlight 
that has passed through glass will not promote vitamin D3 synthesis in the skin. 
Clothing also absorbs UVB radiation; this is particularly relevant for women who 
cover up for cultural reasons.

There are few dietary sources of vitamin D. The major providers are fat spreads 
(which are often fortified with vitamin D), fish, eggs, pastry products, fortified 
breakfast cereals and meat [18].

9.2.3  Vitamin K

Vitamin K (‘koagulation vitamin’) was first described in Denmark by Dam (1935) 
as a dietary-derived coagulation factor [32]. He noted that a bleeding disorder in 
chickens was corrected by feeding a variety of vitamin K-rich foods. The fat-soluble 
vitamin was finally isolated in 1939. Vitamin K refers to a family of compounds 
with a common chemical structure, 2-methyl-1,4-naphthoquinone. Phylloquinone 
(vitamin K1) is present in plant-based foods, particularly green leafy vegetables. 

Vitamin D deficiency has been associated with skeletal conditions and 
other musculoskeletal health outcomes. Low 25-OHD levels of <12 nmol/L in 
children often result in rickets [19]. In adults, 25-OHD levels ≤20 nmol/L 
result in osteomalacia [19].
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Menaquinones (vitamin K2) are derived from bacterial fermentation of foods such 
as cheese [33].

Vitamin K has an important function for the skeleton. There are data to show that 
low serum concentrations of vitamin K are associated with low bone mineral den-
sity and increased risk for osteoporotic fracture [34].

The results of randomised controlled trials looking at the effects of vitamin K 
supplementation and markers of bone health have been very disappointing, and the 
most recent vitamin K/fracture prevention meta-analysis did not demonstrate a ben-
eficial effect of this nutrient on markers of bone health or prevention of osteoporotic 
fracture [35].

9.2.4  Protein

Historically there has been much debate as to whether dietary protein is good or bad 
for bone health. Insulin-like growth factor-1 (IGF-1) is a hormone which builds up 
the bone. IGF-1 is stimulated by dietary protein intake. In terms of epidemiology, 
many studies have found a positive association between dietary protein intake and 
bone health [36, 37], but some have found no association [38]. In particular there is 
conflicting evidence as to whether protein intake is associated with hip fracture risk, 
with a recent systematic reviews and meta-analyses finding a positive association 
between dietary protein intake and bone mass density, but not fracture risk [39, 40]. 
Therefore, dietary protein may have beneficial effects on bone density, but this may 
not necessarily translate into reduced risk of fracture.

9.2.5  Other Nutrients

There are numerous studies looking at other nutrients including potassium, vitamin 
C, vitamin E and vitamin A. It is difficult to draw clear conclusions from the evi-
dence available, and none of these supplements are routinely recommended in pro-
moting bone health [41].

9.3  Other Factors Influencing Bone Health

Hormones are extremely important in bone health. Normal testosterone and normal 
menstruation are required in order for bone to reach peak bone mass. Cigarette 
smoking and excessive alcohol intake may further accelerate the loss of bone in 
both women and men [1].

The skeleton also needs to be used appropriately. Bone density is achieved by 
putting weight through it. Over 100  years ago, a German scientist called Julius 
Wolff suggested the theory that bone would adapt to the load under which it is 
placed and would remodel to become stronger to resist that sort of loading, now 
known as Wolff’s law [42]. More recently, this concept has been refined to a general 
theory of bone mass regulation, known as the mechanostat model [43]. In the 
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absence of weight-bearing exercise, bone loss will occur at both axial and appen-
dicular skeletal sites. Early astronauts discovered that when they landed back on 
Earth, they had lost significant bone density and strength; it is the action of gravity 
through bones that gives them strength.

9.4  Osteoporosis

Osteoporosis is a term derived from osteo (bone) and porous (full of holes). This 
means that the bone is fragile and at increased risk of fracture. There are a patho-
logical definition based on the appearance of bone under the microscope and a clini-
cal definition where fracture type, mechanism of fracture and results of a bone 
density scan are used to define osteoporosis.

Osteoporosis is often diagnosed following a low trauma fracture typically affect-
ing the wrist, a vertebral body in the spine or a hip (more specifically the neck 
of femur).

The most common and widely available bone density scan is the DEXA or dual- 
energy X-ray absorptiometry scan [44]. The result is described by a T-score and a 
Z-score. The T-score compares the result with that of a healthy 40-year-old. The 
Z-score compares the result to an age-matched average. The T-score is more widely 
used to diagnose osteoporosis. This score has been validated for use in different 
populations across the world. The measurements are ranked on a scale of normal 
distribution. Standard deviations of +1 or −1 are considered normal. This encom-
passes about 80% of the population. Scores from −1 to −2.5 are considered osteo-
penia (‘thin’ bone). A T-score of less than −2.5 is considered as osteoporotic. There 
are other ways to measure bone density including quantitative CT [45], but this is 
much less widely used.

Bone density is a strong predictor of fracture, yet many fragility fractures occur 
without osteoporosis as assessed by density criteria; this highlights the need to con-
sider additional factors other than bone mineral density that may contribute to an 
older adult’s risk of fracture [46].

9.4.1  Risk Factors for Osteoporosis

There are a range of conditions and factors that accelerate bone density decline. 
These are termed risk factors and may be used in diagnosing and directing manage-
ment of osteoporosis.

Osteoporosis increases with age and is more common in women, largely because 
of menopause and the loss of the hormonal access. Premature menopause and treat-
ments that bring on menopause or reduce testosterone increase risk. Amenorrhoea 
associated with multiple pregnancies or often seen in eating disorders is strongly 
associated with reduced bone density [46, 47].

Osteoporosis is more common in Caucasian or Asian individuals and in those 
with a family history of maternal or paternal hip fracture. Body mass index is impor-
tant with osteoporosis being more common in those who are underweight due to 
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less basal bone mass and those with obesity. Both smoking and alcohol increase risk 
in a dose-dependent fashion [48].

Secondary osteoporosis occurs in those with other conditions associated with 
osteoporosis, e.g. rheumatoid arthritis, type 1 diabetes, untreated long-standing 
hyperthyroidism, hypogonadism or premature menopause (less than 45  years), 
chronic malnutrition (including eating disorders such as anorexia nervosa) or mal-
absorption, chronic liver disease and osteogenesis imperfecta in adults 
(Table 9.1) [50].

Medications associated with osteoporosis include steroids, low molecular weight 
heparin, proton pump inhibitors (e.g. omeprazole, lansoprazole), SSRIs (selective 
serotonin reuptake inhibitors; antidepressants), aromatase inhibitors for breast can-
cer and anti-epileptics. This list is by no means exhaustive. These are often dose- 
dependent, with longer exposure being more highly correlated with risk. In the 
context of steroids, a significant proportion of bone loss is thought to occur in the 
first 3 months of treatment. A clinically relevant dose is more than 3 months of at 
least 5 mg of prednisolone daily (Table 9.1) (Chap. 19) [51].

9.5  Fragility, Fractures and Falls

Fragility is defined as ‘the quality of being easily broken or damaged’ [52]. A frac-
ture is a crack or break in a bone. Fragility fractures occur as a result of a fall from 
a standing height in someone with delicate or vulnerable bones. Fragility fractures 
are common and occur in one in three women and one in five men aged over 
50 years. It is estimated that across the world a fragility fracture occurs every 3 s.

Falls are more common with age and one third of people over 65 years of age 
will fall each year. Falls are more likely to result in fractures, particularly in those 

Table 9.1 Risk factors for fractures [46, 49]

Nutritional status Deficiencies calcium, vitamin D, magnesium, protein. Low body weight
Lifestyle Smoking, alcohol (>2 units/day), physical inactivity, lack of nutritious 

food
Falls Previous falls
Skeleton ‘diseases’ Family history of osteoporosis or fractures. History of low-impact 

fracture. Thoracic kyphosis, height loss (>4 cm), low BMD
Endocrine diseases Type 2 diabetes, hyperthyroidism, hyperparathyroidism, Cushing’s 

disease
Inflammatory 
diseases

Rheumatoid arthritis, connective tissue diseases, spondylitis, IBD

Respiratory diseases Asthma, COPD
Neurological/
psychiatric diseases

Parkinson, multiple sclerosis, stroke, depression, dementia

Immune diseases/
cancer

HIV

Medications Proton pump inhibitors, affecting gonadal hormone production. Some 
immunosuppressants, antidiabetic drugs, antipsychotics, anticonvulsants
Excess thyroid hormone treatment
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with osteoporosis. A previous fracture is a strong predictor of future fractures [53]. 
This is often progressive with time; Fig. 9.1 highlights the progressive impact of 
osteoporosis, as commonly seen in ageing individuals.

Wrist fractures often occur in early stages of osteoporosis in mobile individuals 
who fall forwards onto an outstretched hand. They usually result in a temporary dis-
ability but heal well with most individuals regaining most of their previous level of 
function. Vertebral fragility fractures may occur insidiously without significant 
trauma and be attributed to an exacerbation of chronic back pain. Progressive verte-
bral fractures can occur over many years resulting in loss of height with significant 
curvature of the spine (kyphosis) leading to progressive problems with balance, 
mobility and breathing. Hip fractures are considered the most significant fragility 
fracture associated with increased morbidity and mortality. They usually occur in 
older adults with intracapsular fractures resulting from a sideways fall onto the hip. 
There has been a focus on hip fracture management in the UK over the last 12 years 
with year-on-year reduction in mortality with the latest figure of 6.1% at 30 days 
[55]. However the 1-year mortality remains around 22% [56].

A significant proportion of older adults presenting with hip fracture have frailty. 
One study identified that 17% had no frailty, 39% had mild frailty [4, 5] and 44% 
had moderate to severe frailty [57]. Frailty is a widely used term in healthcare and 
is associated with functional decline and mortality. It is often associated with mul-
timorbidity and ageing but is not synonymous with either. The word frailty often 
conjures up an image of an older person such as that described above, with poor 
muscle mass, a curved spine and arthritic joints struggling with mobility and func-
tion [58, 59].
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Adapted from Journal of Endo Investigation, 1999, Kanis JA and Johnell O
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Fig. 9.1 The burden of osteoporosis [54]. (With permission of Kanis JA, Johnell O. The burden 
of osteoporosis. J Endocrinol Invest. 1999;22(8):583–8)
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Key causes of frailty, prevalence, associated outcomes and preventative and 
interventional management strategies have been previously detailed (Chap. 8). We 
highlight here the concept of musculoskeletal frailty, which often includes a loss of 
muscle (sarcopenia), loss of collagen (osteoarthritis) and loss of bone (osteoporosis) 
[60]. All elements of musculoskeletal frailty can be significantly reduced by a life- 
course approach to healthy ageing [61] (Chaps. 4 and 14). This is important as 
musculoskeletal frailty is a key predictor of fall-related fractures.

9.5.1  Frailty, Falls and Bone Health Assessment

9.5.1.1  Frailty Assessment
The description of frailty using a phenotypical approach was first described by Fried 
[58] and colleagues requiring the presence of three or more out of five indicators: 
weakness (reduced grip strength), slowness (gait speed), weight loss, low physical 
activity and exhaustion. Whilst global consensus is lacking, a useful broad defini-
tion encompasses a loss of physiological reserve so that systems fail with minor 
stressors. Frailty can be classified in many ways; a practical and widely used tool for 
frailty identification is the Rockwood Clinical Frailty Scale. This scale can be 
applied for those with frailty as a result of physical or cognitive decline (Fig. 9.2) [62].

9.5.1.2  Falls Risk Assessment
In addition to advancing musculoskeletal frailty, other key factors influencing the 
incidence of falls include effects of polypharmacy, metabolic imbalances, cardiac 
events, related to alcohol intake, lack of a safe living environment, visual distur-
bances, reduced cognition (with poor safety awareness) and also reduced conti-
nence resulting in hurrying to the toilet or trying to manage incontinence [63]. A 
recent study has identified that malnourished inpatients were almost 8 times more 
likely to have a harmful fall than those not malnourished, independent of age and 
BMI [64].

Consequently, clinical care guidelines, for example, the UK’s NICE Guideline 
[65], recommend that older people are asked about their history of falls whenever 
coming into contact with health or social care practitioners. Where falls (or risk of 
falls) have been identified, older adults should be offered a multifactorial risk 
assessment and interventions to prevent further falls.

9.5.1.3  Bone Health Assessment
Given the complexities within and across sarcopenia, osteoarthritis, osteoporosis 
and frailty and the diversity of factors that contribute to fracture risk, bone health 
assessment requires an individualised, comprehensive approach. In a number of set-
tings, bone health assessment applies a personalised fracture risk assessment tool 
such as FRAX® (https://www.sheffield.ac.uk/FRAX/). The FRAX® tool uses clini-
cal risk factors to establish an individual’s fracture risk based on studying population- 
based cohorts from Europe, North America, Asia and Australia.
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The FRAX® algorithms are freely available on the website and give the 10-year 
probability of fracture. The National Osteoporosis Guideline Group graphs provide 
a visual guide for clinicians and patients in recommending treatment, further assess-
ment with DXA scan or lifestyle advice.

An initial fragility fracture is a strong predictor of second fracture; the impor-
tance of secondary fracture prevention cannot be overemphasised. As an example, 
Hip Fracture Care Clinical Care Standards require that hip fracture patients are 
assessed for future fall and fracture risk by suitably qualified orthogeriatric health-
care professionals, with documented plans for management including assessment 
for risk of falls, fall history and risk factors for falls, including a medication review, 
and formulation of a plan to prevent further falls. Despite such recommendations, 
falls risk assessment and secondary prevention strategies such as prescription of 
bone protection medication are often not undertaken following identification of ini-
tial fragility fracture. Audit data continues to highlight substantial variation and an 
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Version 2.0 (EN). All rights reserved. For permission
www.geriatricmedicineresearch.ca
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and frailty in elderly people. CMAJ 2005;173:489–495.

Fig. 9.2 The Rockwood Clinical Frailty Scale. Source: (Canadian Study on Health & Aging, 
Revised 2008. 2. K. Rockwood et al. A global clinical measure of fitness and frailty in elderly 
people. CMAJ 2005;173:489–495. © 2007–2009. Version 1.2. All rights reserved. Geriatric 
Medicine Research, Dalhousie University, Halifax, Canada. Permission granted to copy for 
research and educational purposes only. Participating Sites: Cape Breton District HEALTH 
AUTHORITY Making Healthier Choices Together Sponsors: © 2007–2009. Version 1.2. All 
rights reserved. Geriatric Medicine Research, Dalhousie University, Halifax, Canada. Permission 
granted to copy for research and educational purposes only)
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ongoing, significant care gap that appears resistant to improvement and, conse-
quently, missed opportunities to prevent consequent fractures [66].

9.6  Supporting Those with Frailty, Fragility, Fractures 
and Osteoporosis

Despite clearly articulated risk factors at the population level, for many individuals 
a fall and subsequent fracture is usually a significant and unexpected event. It can 
lead to a loss of confidence, isolation, reduced physical function, disability and in 
some cases a reliance on informal/formal care or even a change in living circum-
stances. Falls and fractures often also lead to a new diagnosis of osteoporosis, a 
disease which the older adult may have hitherto been unaware of. Individuals need 
access to the right treatment, support, education and encouragement to enable them 
to make the best possible recovery and to prevent further fractures occurring.

9.6.1  Lifestyle Advice to Improve Bone Health

Lifestyle advice includes nutritional guidance including sources of calcium, vitamin 
D and other essential nutrients and minerals as described above. Ceasing smoking, 
avoiding alcohol excess and encouraging a balanced diet rich in fruit and vegetables 
and ensuring at least sufficient or increased protein intakes (as recommended in 
older adults) may also contribute to the prevention of osteoporosis, improved bone 
health and/or reduced complications [1, 53, 67, 68].

For older adults with conditions that affect nutrition, a dietitian review is advised. 
Suggesting exercise as a prescription rather than a casual activity can influence 
uptake (Chap. 14). It is important to support the older adult through the initial 
trauma recovery to the post-injury rehabilitation and ultimately to a regular exercise 
schedule to maintain their mobility and balance.

Physical activity and exercise plays [1] a key role in improving bone health as 
well as improving balance. The work carried out by the Royal Osteoporosis Society 
(ROS) in the recent ‘strong, steady and straight campaign’ is a helpful consensus 
document providing the evidence to encourage older adults to exercise and provides 
the healthcare provider some clarity around the use of exercise in those with osteo-
porosis [69]. Strategies to reduce the risk of falls are also recommended as a key 
lifestyle management approach [49].

Older adults with osteoporosis often experience loss of confidence following a 
low-impact fall resulting in fracture. Thus their fear of falling results in restriction 
of movement and lifestyle. This in turn results in deconditioning and an increase in 
their risk of further falls and fracture. This consensus document indicates that 
increased activity and weight-bearing exercise is likely to provide greater lifestyle 
benefits and reduce fracture risk.
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9.6.2  Supplementation and Medications

For most patients, calcium and vitamin D supplements are recommended. 
Medication for established osteoporosis has a good evidence base, for example, 
antiresorptive therapy (e.g. bisphosphonates, denosumab). Hormonal treatments 
may also be appropriate for some individuals [1]. Consideration must be given to 
potential side effects and adverse outcomes, duration of treatments and monitoring 
processes for prescribed supplements and/or medications [12].

Long-term medication adherence however remains a challenge [70] with less 
than 30% of patients continuing to take medication at 2 years. The asymptomatic 
nature of osteoporosis requires careful attention to emphasise the risk of complica-
tions from untreated disease. There are many factors which affect patients’ persis-
tence [71].

These can be positively influenced by establishing a good relationship with the 
older adult, a medication regime to suit the individual and a clear understanding of 
the benefits. Negative influencers include the effect of negative press reports on 
long-term use of antiresorptive agents. As an example, the SCOOP trial in 2012 [72] 
identified that patients who underwent a DEXA scan and had the result explained to 
them were more likely to be adherent and persistent with medication.

Whether in relation to supplements or medications likely to adversely influence 
bone health and fracture risk, older adults should be supported to make an informed 
decision regarding medication by providing clear information about benefits and 
possible side effects. It is essential for older adults also to understand how to take 
medications to ensure they are effective and to minimise potential harm [49].

9.6.3  Education, Training and Sociopolitical Action

Valuable research by Yardley et al. [73] into designing and delivering advice about 
falls prevention indicated that if falls prevention education is given in a patronising 
way, where the individual is somehow seen to be negligent or they have done some-
thing ‘stupid’, they are less likely to engage in a falls prevention programme.

Listening to the older adult’s experience of falling and placing falls education 
within an exercise/balance initiative can make the older person more likely to 
actively engage in both falls prevention and exercise [63, 73].

Training to support the management of osteoporosis should be integrated into 
training processes across medical, nursing and allied health disciplines [49]. 
Programme and political level action is the recognised fourth pillar for orthogeri-
atric care; advocating for change in healthcare policy and priorities by engaging 
and mobilising healthcare leaders, policymakers and other sociopolitical influenc-
ers is a key factor to realising better bone health for individuals and populations 
[49, 72, 74].
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Across acute, rehabilitation and secondary prevention settings, the importance of 
education and training for older adults, their carers, healthcare providers and ser-
vices, organisations and professional bodies should be considered a fundamental 
priority. This is perhaps best highlighted by the Fragility Fracture Network call to 
action [75] which highlights the need for engaged, educated healthcare stakeholders 
to support coordinated care for those with or at risk of fragility fracture across acute, 
rehabilitation and secondary prevention settings. Perhaps most importantly, this 
needs to be underpinned sociopolitical action to overcome the failure for uptake of 
key opportunities for care improvement.

9.6.3.1  Coordinated Care Opportunities to Optimise Bone Health, 
Fragility and Fractures in Older Adults

Example 1: Orthogeriatric Services
Orthogeriatric services have been developed as a result of a focus on hip fracture 
care. Best practice for hip fractures involves early surgery and standardised peri- 
operative management with coordination between orthopaedic, anaesthetic and 
geriatric services [76].

A coordinated approach throughout the older adult’s journey is imperative to 
ensure that individuals are optimised before surgery to reduce post-operative com-
plications and have access to appropriate interdisciplinary rehabilitation. Falls and 
bone health assessment are key to future fracture prevention.

Care Example 2: Fracture Liaison Services
The ‘Capture the Fracture’ campaign led by the International Osteoporosis 
Foundation is a global resource supporting the implementation of a post-fracture 
coordination programme such as a fracture liaison service. This coordinated, multi-
disciplinary approach has a strong evidence base in preventing further fractures also 
resulting in significant cost saving for healthcare systems and has also been demon-
strated to reduce mortality [55, 77]. Globally there are almost 600 fracture liaison 
services registered with the ‘Capture the Fracture’ campaign over 48 countries 
(https://www.capturethefracture.org/).

Example 3: Fracture Liaison Nurses
Advancing older adult understanding through education is the key to self- management 
of bone health. The approach must be adjusted to the individual, their abilities and 
experience. For older adults living with frailty, engagement with their family and car-
ers is often required. In many settings, fracture liaison nurse (FLN) roles have been 
established to advance knowledge of falls and bone health in addition to skills in 
health promotion. The overarching roles of the FLN (or similar positions) often 
include supporting an individual in coming to terms with their injury, working through 
the stages of the illness experience, encouraging older adults to actively participate in 
rehabilitation and educating older adults to manage their own bone health [78].
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Example 4: Audit and Feedback
The role of audit and feedback to improve outcomes is well established. 
Implementation of the National Hip Fracture Database in the UK has been 
associated with improvements in care and survival of older people with hip 
fracture [79]. As a further example, the Fracture Liaison Service Database 
(FLS-DB) is a UK continuous audit, initiated to measure performance against 
standards of management of secondary prevention of fragility fractures set pri-
marily by the National Institute for Clinical Excellence (NICE) and the Royal 
Osteoporosis Society. In 2017 there were 65 fracture liaison services opera-
tional in the UK who contributed data to the FLS-DB (https://www.fffap.org.
uk/). Whilst the 2020 report demonstrates improvement in most key perfor-
mance indicators, the audit highlights further opportunities to advance effec-
tive and efficient services.

9.6.3.2  End-of-Life Care
Lifestyle interventions, supplements and education to improve/maintain bone health 
are imperative to reducing population incidence of frailty, falls and fragility frac-
tures. However, for those with severe frailty (CFS > 7) or end-stage disease, priori-
ties are likely to be different and may require a refocus towards managing symptoms 
and comfort rather than disease prevention or cure (Chap. 21).

9.7  Summary

For all those working with older adults, it is important to have some insight into the 
complex interrelationship between bone health, fragility and fractures. Nutrition 
plays a key role in the promotion of bone health in the older population. The role of 
calcium and vitamin D is well established and dietary supplementation may be 
required. Less is known about the effects of dietary protein, acid-base balance and 
micronutrients.

Prevention of musculoskeletal frailty through a life-course approach focusing on 
a healthy diet, regular exercise and multi-component management of osteoporosis 
is recommended. Older adult and healthcare provider education is key to adherence 
to treatment strategies following fragility fractures; orthogeriatric services, fracture 
liaison services, fracture liaison nurses and feedback and audit processes should be 
considered a healthcare system priority.

Regardless of the age or stage of disease, individualised attention towards bene-
fits versus burdens of potential interventions should be considered and where appro-
priate discussed with the older adult to guide patient-centred care. Actions to prevent 
initial disease onset and preventable complications must become the priority. 
Conversely, focus for management at the end of life is likely to be comfort, as at this 
stage it is unlikely that nutritional supplements, exercise or medication for bone 
health will be beneficial.
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Take-Home Points

• Nutrition plays a key role in the promotion of bone health in the older population.
• There is a complex interrelationship between bone health, fragility and fractures.
• Orthogeriatric services, fracture liaison services, fracture liaison nurses and 

feedback and audit processes should be routinely embedded in practice.
• Engaging older adults, their carers, healthcare providers, organisations and pro-

fessional bodies to prioritise a multi-component, life-course approach to prevent-
ing and managing bone health, fragility and fractures.
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Abstract

Eating habits are inseparably linked with people’s physical and psychological 
health and well-being. Many factors impact on eating behavior and nutritional 
status in older adults. Motivational and multidisciplinary interventions have been 
shown to be highly effective in promoting healthy eating, especially in hospital-
ized patients, but are often overlooked or not considered. The aim of this chapter 
is to discuss how to overcome the psychological barriers that lead older patients 
away from an appropriate nutritional intake and the importance of motivational 
interventions for adherence to nutritional care, providing useful evidence and 
direction for further research.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Recognize the complexities of diverse psychological barriers and enablers to 
nutritional care in older adults.

• Share understanding regarding older adults’ perspectives regarding the relation-
ship between food and nutritional care.

• Describe opportunities to improve the role of caregivers and the community in 
supporting patient motivation and adherence to nutritional care.

• Explain the rationale and benefit of interdisciplinary teams in supporting positive 
nutrition-related behavior change in older adults.

10.1  Introduction

The nutritional status of older frail and hospitalized patients has been shown to be 
of high importance for general well-being and for their recovery. Patients at risk of 
malnutrition are known to have increased rates of infections and mortality. 
Nutritional risk also seems important for the degree of health and strength that 
patients recover after hospitalization [1, 2].

During the last years, guidelines have been developed to ensure the right care for 
patients at nutritional risk during hospitalization [3]. These guidelines consider 
screening for nutritional risk, nutrition plan, and monitoring as well as communica-
tion to other healthcare providers, when the patient still needs nutritional assistance 
at transferal between hospital departments or at discharge. A concrete division of 
tasks within the nutrition process has been shown important for good nutritional 
practice. Nurses play a significant role in nutritional care [4, 5].

Evidence suggests that approximately 30% of patients with nutritional risk are in 
hospitals, although estimates vary with differences in populations. More than half of 
these patients have a daily energy and protein intake of less than 75% of their needs, 
and up to 40% lose weight during hospitalization [6, 7]. The reasons for this insuf-
ficient food intake are multiple and complex. Insufficient knowledge of hospital 
staff about nutritional needs and a lack of attention to nutritional problems, espe-
cially among nurses, has been described [2, 7–10].

Some clinical controlled trials between specific patient groups have shown that 
active patient involvement in their own nutritional care and mentoring of patients 
could increase the patient’s energy intake [8, 10]. This is underlined by surveys 
which point out that patients have quite concrete expectations about their nutritional 
care, but do not seem to express them to staff [7, 8].

Of all older adults admitted to the acute setting, orthopedic patients have been 
shown to be among those most severely undernourished. The attention to nutritional 
aspects as part of patient care is undervalued and underdeveloped [11]. Creating 
strategies within which effective nutritional treatment can be achieved is vital. 
Effective management of nutrition for those at risk will speed recovery and reduce 
the incidence of secondary complications and mortality, reducing nursing workload 
in both hospitals and community settings [12].
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Traditionally, nutrition has been a nursing responsibility, as caring for the 
patients’ basic needs [13]. Today, nutrition is an interdisciplinary field shared across 
several professions. Interdisciplinary and multimodal nutritional assistance facili-
tates the exploration of the barriers presented by the patient that prevent receipt of 
quality nutrition. The involvement of healthcare providers helps to identify these 
barriers and implement targeted practical and motivational solutions, offering a 
greater proportional increase in protein and energy intake and improved patient- 
reported experience measures [12, 14–16].

10.2  The Relationship Between Older Adults and Food 
as a First Step Toward Overcoming 
Psychological Barriers

Many studies demonstrate that food preferences in older adults take into consider-
ation how people’s experiences change with aging: changes in taste, diet, and food 
choice. Primarily, this occurs when most people approach the age of 70 or older. 
Influencing variables can include social and cultural environment, gender, and per-
sonal habits as well as physical and mental health. Scientific studies attempting to 
explain why people like or dislike certain foods have been performed to deepen 
understanding of these issues [17–19].

Research is continuously examining the variables that cause older adults to 
change food preferences, one example being the Elderly Nutrition Program (ENP). 
To improve the quality of meal programs, the ENP explored how food preferences 
varied depending on biological sex and ethnic groups. A total of 2024 participants 
aged 60  years or older were interviewed. Most of the participants were female, 
served by congregate meal programs, or meals served in community settings such 
as senior centers, churches, or senior housing communities [20].

A general impression of the meals and preferences for 13 food groups (fresh 
fruit, chicken, soup, salad, vegetables, potatoes, meat, sandwiches, pasta, canned 
fruit, legumes, deli meats, and ethnic foods) was assessed. In addition, compared 
with African Americans, the study found that Caucasians demonstrated higher per-
centages of preference for 9 of 13 food groups, including pasta, meat, and fresh 
fruit, and recommended that to improve the quality of the ENP and to increase 
dietary compliance of the older adults to the programs, the nutritional services 
require a strategic meal plan that solicits and incorporates older adults’ food prefer-
ences [20, 21].

There are multiple factors in an older adult’s life that can affect food preferences. 
Aspects like the environment, mental and physical health medications, food access, 
and lifestyle choices can all contribute to the individual taste and/or habits. It has 
been long recognized that the nutritional status of older adults relates to their quality 
of life, ability to live independently, and their risk for developing costly chronic ill-
nesses [22]. An aging adult’s nutritional well-being can be affected by multiple 
socio-environmental factors, including access to healthy and affordable foods, con-
gregate meal sites, and nutritious selections at restaurants. The Academy of Nutrition 
and Dietetics, the American Society for Parenteral and Enteral Nutrition (ASPEN), 
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and the Society for Nutrition Education and Behavior have identified an older 
adult’s access to a balanced diet to be critical for the prevention of disease and pro-
motion of nutritional wellness so that quality of life and independence can be main-
tained throughout the aging process and excessive healthcare costs can be reduced 
[3, 23].

10.2.1  Age: Younger and Older Adults

As people age, their bodies change. This can include their taste buds, their needs of 
certain vitamins and nutrients, and their desire for different types of food. A study 
was performed with the participation of 50 young adults and 48 older adults [24]. 
“Young” subjects ranged from 18 to 35  years of age and “older” subjects were 
defined as 65 years of age or older. There were more females than males in the 
study, but there were approximately equal proportions of males and females in the 
two age groups. The study observed that younger females had stronger cravings for 
sweets than older females. Causation theories included accounting this difference in 
preference with the younger female test subject’s menstrual cycles and the fact that 
older women no longer go through menopause. The study also postulated that 91% 
of the cycle-associated cravings were said to occur in the second half of the cycle 
(between ovulation and the start of menstruation). These physical changes can be 
considered when assessing why someone of an older age might not be getting the 
nutrition they need. As taste buds change with age, certain foods might not be seen 
as appetizing, for example, the suggestion that as we age, our sense for tasting salty 
foods goes away slowly [25].

10.2.2  Biological Sex: Older Male and Female

Food preferences also differ among biological sexes. A study demonstrated that 
older males were “significantly more likely to prefer deli meats, meat, legumes, 
canned fruit, and ethnic foods compared to females” [13, 14]. Another research 
concluded that females had significantly more cravings for sweets and for chocolate 
than males; and the study results suggested that males had more cravings or prefer-
ences for savory foods than sweets [24].

10.2.3  Personal Health

10.2.3.1  Physical Health
With age, some people tend to avoid food or are unwilling to modify their diets due 
to oral health problems. These issues, such as ill-fitting dentures (false teeth) or gum 
disease, are associated with significant differences in dietary quality, which is a 
measure of the quality of the diet using a total of eight recommendations regarding 
the consumption of foods and nutrients from the National Academy of Sciences 
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(NAS). Approaches to minimize food avoidance and promote changes to the diets 
of people that have eating difficulties due to oral health conditions are needed des-
perately because without being able to chew or take in food properly, their health is 
affected drastically, and their food preferences are limited greatly (to soft or liquids 
only) [26] (Chap. 18).

Due to varying factors of older adults’ physical and mental well-being, eating 
choices can become more and more restricted. Many older adults are constrained 
into eating softer foods, foods that incorporate fiber and protein, drinking calcium- 
packed liquids, and so on. Six of the leading causes of death for older adults, includ-
ing cardiovascular disease, cancer, chronic lower respiratory disease, stroke, 
Alzheimer’s, and diabetes mellitus, have nutrition-related causes and/or respond 
favorably to nutritional interventions. These six illnesses can implement certain 
restrictions and heavily influence the diet [27].

Declining physical health (e.g., patients with arthritis) can also cause dietary 
deterioration due to difficulties in food purchasing, preparation, and consump-
tion [26].

Some authors noted that old adults are less active and have lower metabolism 
with a consequent lower need to eat. In addition, they tend to have existing diseases 
and/or take medications that interfere with nutrient absorption. Based on their 
research dietary requirements, one study developed specific recommendations for 
adults over 70 [28].

10.2.3.2  Mental Health
The impact of certain diseases can also impact the quality of nutritional intake in the 
old population, especially those that are in care facilities. Certain risk factors include 
conditions that impair cognitive function, such as dementia [29].

As a result of certain mental health conditions and/or diseases—like Alzheimer’s 
and Parkinson’s disease—a person’s food preferences might become affected. Since 
the experience of flavor is significantly altered, people with dementia can often 
change their eating habits and take on entirely new food preferences. In this study, 
the researchers found that these dementia patients had trouble identifying flavors 
and appeared to have lost the ability to remember tastes, therefore leading to a the-
ory that dementia caused the patients to lose their knowledge of flavors [30].

Psychological conditions can also affect eating habits. For instance, length of 
widowhood may affect nutrition [31]. Depression in old people is also associated 
with a risk of malnutrition [29, 31].

10.2.4  Lifestyle Choices

Old adults have different lifestyle choices involved in their eating habits. Dietary 
choices are often a result of personal beliefs and preferences.

A survey based on self-reporting found that many rural communities adopted 
eating habits that provided inadequate levels of some key nutrients and most did not 
take supplements to correct the deficiencies. In contrast, a restaurant study found 
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that the impact of a lifestyle of health and sustainability on healthy food choices is 
much stronger for senior diners than for non-senior diners [32].

Other research has found that adults, regardless of age, will tend to increase fruit 
and vegetable consumption following a diagnosis of breast, prostate, or colorectal 
cancer [33].

10.2.5  Social Environment and Conditioning

The environment can greatly impact food preferences of older adults. Those around 
75 years old and older are more likely to suffer with limited mobility due to health 
conditions and often rely on others for food shopping and preparation [34].

In some areas, homebound seniors receive one meal per day (several fresh and 
frozen meals may be included in a single delivery) by communities that offer con-
gregate meals, or meals served in community settings such as senior centers, 
churches, or senior housing communities. These congregate meal programs are 
encouraged to offer a meal at least five times per week [13, 17].

Impeded access to transportation may also be an issue for old adults, especially 
in rural areas where there is less public transportation. This can vary greatly due to 
geographic location [34].

The type of social network can also influence the food choices of individuals in 
our older adult population. For example, one study showed that a person that has a 
larger social network and lower economic status is more likely to have proper nutri-
tion that someone who has a smaller social network and higher economic status 
[35]. Health and social aid can be instrumental into introducing positive change for 
those at risk.

10.3  The Older Adult Perspective and the Quality 
of Nutritional Care

Clinical controlled trials have shown that actively involving patients in their own 
nutritional care and mentoring patients could increase the patient’s energy intake. A 
study [36] demonstrated that the patient perspective contributes to the quality of 
nutritional care. Studies still show that patients felt a connection between their lack 
of physical and psychological well-being and their inability to eat enough [13, 37]. 
Both men and women experienced decreased physical strength. Lack of appetite, 
pain, bad taste, nausea, and early satiety were presented as the main reasons for not 
eating, in some studies. Within these findings, the amount of medication, especially 
tablets, was mentioned as a barrier to appetite, causing altered taste of food [37, 38].

A recent qualitative study considering enteral tube feeding in hip fracture high-
lighted key patient perspectives influencing nutrition support; these highlighted the 
need to consider patient (and/or carer) knowledge and understanding, perceived 
consequences and necessity of the nutritional intervention (or alternatives) in 
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addition to ability to cope, attitude toward life duration, and the relative importance 
of tube feeding. Interestingly, three key potentially modifiable drivers were identi-
fied that were considered to facilitate or negate acceptance of tube feeding: personal 
perception of the situation, the value of nutrition, and perceived quality of life [39].

Another important factor to consider according to some research [39] is the food 
neophobia, defined as the “reluctance to eat and/or avoidance of novel foods.” This 
may act as a barrier to the consumption of novel foods and may act as a barrier to 
the consumption of novel fortified foods or foods that have been specially devel-
oped for older adults. The negative impacts of this association will also be exacer-
bated when older adults are already at increased risk of malnutrition. Oral nutritional 
supplements and fortified foods may be comparable to functional foods, and food 
neophobia scores have been related to a reluctance to try new functional foods in 
adults, including older adults.

The timing of meal delivery and the presentation of the dish were considered 
important in some research. Patients stated that they appreciated being taken care 
of, especially with individually served snacks. Patients had a clear opinion about the 
commitment of the healthcare providers to the management of food service and 
stated that their attention stimulated them to eat more [40].

10.3.1  The Role of Caregivers and Community

The role and involvement of relatives with various aspects of nutritional care are 
important to patients. However, the practical role of relatives especially at discharge 
or leave from hospital should be considered carefully. Today, it is common that rela-
tives are taken into practical planning of nutritional care and are taught by dietitians 
and nursing staff how to make food more energy dense and how to serve small por-
tions, snacks, and supplements. Not least, urging to eat from relatives was men-
tioned as problematic [38]. The patients in this study described that they understood 
and appreciated the concern from their relatives, but at the same time, they felt they 
were under substantial pressure from them and felt they had no understanding 
toward their situation. As seen in advanced patients with cancer [41], families were 
concerned that their encouragement to make patients eat might become nagging and 
worsen the situation. Some even found that relative surging the patients to eat made 
them decrease nutrition intake rather than increase it. This situation should maybe 
be discussed with patients and relatives at leave or discharge. Fellow patients had a 
significant role to the patients feeling of comfort during hospitalization. A fellow 
patient in a futile situation seemed to have negative impact on the weak and passive 
patients, whereas companionship, trust, and support between fellow patients in sim-
ilar situations seemed to be important and give the patient’s life courage [42].

Studies such as these show the utmost importance of considering the patient’s 
perceptions of their own nutrition and their expectations regarding the nutritional 
regimen prescribed by the nutritional team. This would be the first step to personally 
motivate each patient at nutritional risk.
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10.4  The Effectiveness of Multidisciplinary Nutritional Care 
to Increase Patient Motivation

Many studies have aimed to determine the effectiveness of a multidisciplinary inter-
vention program on nutritional intake and of nutritional intake on nutritional status 
and quality of life in older patients treated for a hip fracture.

Among older adults with a hip fracture, a multidisciplinary postoperative 
approach of nutritional care has been associated with an increase of energy and 
protein intake during hospitalization, reduced malnutrition incidence, and improved 
home discharge rates [43]. Other works demonstrate that effective management of 
nutrition for those at risk will speed recovery and reduce the incidence of secondary 
complications and mortality, reducing nursing workload in both hospitals and com-
munity settings. Of particular interest for this chapter are studies demonstrating the 
positive effects of care models that combine interdisciplinary motivational care with 
nutrition consultation, depression management, and fall prevention in older patients 
with hip fracture [44]. While multidisciplinary nutrition support teams routinely 
include medical, nursing, dietetics, and pharmaceutical professionals, in order to 
consider all the important factors involved in managing nutritional care in older, 
multimorbid patients, these should also include psychologists and other healthcare 
professionals  [45]. In view of the multiculturalism of patients and health profes-
sionals, the multi-professional team is recommended to have an anthropological 
view that will allow even more the personalization of the dietary plan and the 
patient’s nutritional adherence.

Clearly defined responsibilities, education and training of hospital staff, coopera-
tion between all staff groups, and the involvement of hospital management are 
essential measures to effectively prevent and treat malnutrition in the hospital set-
ting [46]. In addition to consider the patient’s psychological barriers that affect their 
nutrition, the multidisciplinary team should also consider the system’s barriers and 
their expectations regarding the patient’s nutrition plan. Some studies demonstrate 
that health professions’ responsibilities and roles related to such care should be 
more formally defined. The lack of proper instructions and of assignment of respon-
sibility means that nobody is clearly accountable for the patients’ nutrition, and 
undernourishment is more likely to be left unrecognized and undertreated [11, 46]. 
Moreover, poor cooperation among all hospital staff groups has been defined as a 
common barrier to good nutritional practice [47] resulting in inadequate nutrition in 
the chain of care.

10.5  Summary

In conclusion, in order to increase adherence and motivation, nutritional care rec-
ommendations must take into consideration patients’ lifestyles, preferences, and 
psychological aspects in the nutritional care assessment, planning, intervention, and 
evaluation phases. Older adults and caregivers must also have an awareness of 
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nutritional care basics and adequate nutritional literacy to support making informed 
choices about nutritional care. The possibility to understand why certain foods and 
fluids are to be prioritized and to choose between different options helps in moving 
the responsibility from the healthcare providers to the older adults, giving them the 
opportunity to feel to be more involved (and so more adherent and motivated) in 
nutritional care. In concluding, personalization is the most important point: what 
works with a patient is not certain to work with another, and what matters to one 
older adult may not be the same as what matters to another; so planning and evalu-
ation in the multidisciplinary team should serve to consider this aspect.

Take-Home Points

• There are diverse psychological barriers and enablers that should be considered 
when assessing, treating, and evaluating nutrition care processes for older adults 
with or at risk of malnutrition.

• Despite the barriers that staff experience in day-to-day work in hospital wards to 
ensure adequate nutritional care for undernourished seniors, interdisciplinary 
work among health workers is a key enabler to meeting the complex needs of 
older people and motivating nutritional behavior change.

• Increasing patient motivation and adherence to nutritional care demands consid-
ering the patient’s perceptions of their own nutrition, engaging them in care plan-
ning, and evaluating their expectations and experiences regarding the nutritional 
prescriptions recommended and enacted.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Understand the key elements of sustainability and differentiate between spread 
and scale.

• Formulate strategies to include sustainability from the beginning of nutrition 
care improvements.

• Justify elements integral to building, sustaining, and spreading nutrition care 
improvements.

• Recognize common barriers and enablers to sustaining and spreading nutrition 
care improvements.

• Know some tools to use to help support sustainability planning.
• Recognize the importance of equity considerations in planning for sustainability 

and spread.

11.1  Getting Started

When you make a change that improves practice, you want to make sure that it 
continues to have the desired benefit. This is why it is important to think about sus-
tainability of interventions or programs from the beginning of your work. There are 
ways to integrate sustainability plans from the beginning and strategies to use once 
the initiative is working to help make sure that the processes and benefits continue. 
Another way to have a longer-term impact is to have your work used in other loca-
tions by spreading the program or improvement. This chapter will go through defi-
nitions, strategies, barriers, and enablers to sustainability and spread, drawing on 
case examples from Canada and Australia.

11.1.1  Definitions

A major challenge when talking about sustainability is that there is no consistent 
definition or length of time used to determine if a program was “sustained” [1–5]. 
There are also many terms used to describe this concept, such as maintenance, nor-
malization, institutionalization, and routinization [3, 6]. Moore et al.’s (2017) defi-
nition of sustainability is commonly used as it breaks sustainability into five main 
components regarding time, continued delivery of the intervention and/or behavior 
change, and recognition that the program may continue to adapt in order to produce 
benefits for individual/systems [3] (p. 6). As put by Scheirer and Dearing, sustain-
ability is the “continued use of program components and activities for the continued 
achievement of desirable program and population outcomes” [7].

When planning for the use of a program or improvement in another setting, two 
common ways to explain this process are spread and scale. As with sustainability, 
there are no consistent definitions for spread and scale. This chapter focuses on 
spread, but it is important to understand the difference since these concepts are often 
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used interchangeably. Differentiating between these concepts allows for more tar-
geted strategies. Greenhalgh et al. (2019) define spread as “Replicating an initiative 
somewhere else (i.e. one site to another)” and scale as “Tackling the infrastructure 
problems that arise during full scale implementation (i.e. implementing provincial 
policy)” [8, 9]. Shaw et al. [10] further indicate that spread is for “complex” prob-
lems where following a specific formula may not work and you may need to exten-
sively adapt the program to fix the context. Scale is for “complicated” problems 
where formulas are critical and a high level of expertise is needed, yet solutions do 
not need to be adapted [10, 11]. As an example, if a nutrition care program that was 
working well in one long-term facility was taken up in another and adapted to that 
setting, it would be called spread, while if a specific change were made across all 
facilities, this would be scale.

11.2  Case Example: Improving Nutrition Care in Hospital

To further understand the concepts of sustainability and spread, this case example, 
led by Prof Heather Keller from the University of Waterloo, demonstrates how hos-
pitals across Canada were able to implement nutrition care activities including 
nutrition screening and assessment [12, 13], sustain those changes for several years 
[14], and spread to new hospitals with minimal researcher involvement [14]. This 
grassroot, or “bottom-up,” approach focused on implementation, sustainability, and 
spread, while complemented by “top-down” effort from the Canadian Malnutrition 
Task Force, the Canadian Nutrition Society, and the Health Standards Organization 
to develop malnutrition standards which could be scaled across Canada.

11.2.1  Initial Implementation and Considering Sustainability 
from the Beginning

Five hospitals across Canada were tasked with implementing the Integrated 
Nutrition Pathway for Acute Care (INPAC), a consensus-based pathway for the pre-
vention, detection, and treatment of hospital malnutrition [15, 16]. After 1 year, a 
multidisciplinary team of hospital staff and management had implemented nutrition 
screening and a standardized assessment [12], decreased barriers to food intake 
(i.e., when the meal tray is too far from the patient), and increased food intake moni-
toring [12, 17]. Another year later, those changes continued [14], and six new hos-
pitals that had started INPAC implementation were able to reach similar levels with 
less support from a research team [14].

A summary of strategies for initial implementation of INPAC is provided in Fig. 11.1, 
and strategies for sustainability and spread are in Fig. 11.2. These figures are based on 
interviews and focus groups with those involved in the original five hospitals [13, 18]. 
An INPAC implementation toolkit has also been developed which walks through steps 
for implementation and sustainability (http://m2e.nutritioncareincanada.ca/).

To implement INPAC, a multidisciplinary implementation team worked together 
to build a reason to change practice. These reasons varied slightly depending on the 
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audience (management, nurses, and others), typically demonstrating the national 
and local prevalence (i.e., one in three patients are malnourished at admission) [19–
22], the impact on length of stay (i.e., malnourished patients stay 2–3 days longer) 
[23], and the cost (i.e., approximately $2 billion CAN per year) [24]. These reasons 
for change were coupled with potential solutions, including ways that everyone can 
be involved in improving nutrition care.

This multidisciplinary approach led to the next main factor for change which was 
about involving the right people in the change process, including those most 
impacted (i.e., admission nurses who conduct nutrition screening). To be sustained, 
all changes had to be embedded into current practice, such as by adapting existing 
workflows and working with those impacted to see what made the most sense in that 
unit/hospital.

Context was key, so considering the external factors, such as hospital structure 
and overall climate, was needed. Climate focuses on the values of the organization, 
including the means, motivation, and opportunities for innovation [25]. For exam-
ple, changes need to be within the regulations of the health region (context), while 
aligning with the hospital priorities (climate). Finally, strong relationships within 
the hospital teams were required throughout the change process, a factor that con-
tinues to apply through sustainability and spread.

Fig. 11.1 A visual summary of how hospitals implemented nutrition care improvements and built 
the foundation for sustainable change [18]. (The figure is used with permission)
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11.2.2  Strategies for Sustainability and Spread

Nutrition care improvements, specifically nutrition screening and assessment, were 
sustained and spread [14]. Strategies for how these changes were sustained were 
explored with the original hospitals 1  year after initial implementation [13] and 
again 2 years later with six new hospitals [26]. A summary of these strategies is 
provided in Fig. 11.2.

Figure 11.1 could be placed in the “implementation” oval of Fig. 11.2. Strategies 
to encourage changes to be sustained or spread are included within each large circle, 
with the two overlapping strategies in the middle relevant to sustaining and spread-
ing success. To spread to a new setting, it goes back to initial implementation 
(arrows from the spread circle back to implementation) in the new context. Working 
through several rounds of sustaining and spreading may potentially lead to culture 
change. The figure is used with permission [13].

To achieve sustainability, the multidisciplinary teams focused on maintaining the 
routine, building intrinsic motivation, continuing to measure and report, as well as 
engaging new staff and management. High staff turnover was common, making 
orientation sessions and quick introduction chats with new management key for 
continued success. Regular audits were also important, allowing teams to see their 
progress and to know when “booster” activities, such as reminders, were needed to 

Fig. 11.2 The sustain and spread framework. This summary of strategies to support sustainability 
and spread begins once there is some initial implementation success.
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maintain the momentum. Audits were less frequent than during initial 
implementation.

For spread, the teams mentioned the importance of being responsive to opportu-
nities such as interest from other locations and finding ways to make it easier by 
learning from previous implementation experience. As with initial implementation, 
the new context needed to be considered, as well as how ready the new location was 
to start implementation. In the new location, the change needed to start again, think-
ing through each factor of implementation, ideally learning from what has 
come before.

Strategies important for both sustaining and spreading changes were about being 
and staying visible, such as having a member of the team regularly present where 
the change was taking place. Champions, those that bring the implementation efforts 
forward, were key to success. Champions for specific tasks or new locations were 
needed in order to decrease the burden on the original champion and facilitate sus-
tainability. Attributes for effective champions have been suggested, such as influ-
ence, ownership, physical presence at the point of change, persuasiveness, grit, and 
a participative leadership style [27].

This case example was conducted in Canada, and the frameworks have not been 
validated in other settings. However, the Systematized, Interdisciplinary Malnutrition 
Pathway for impLementation and Evaluation (SIMPLE) in hospitals is based on 
INPAC and has used these strategies for improving nutrition care in Australia 
[28, 29].

11.3  Tools for Sustainability and Spread

There are many theories, models, frameworks, and tools that can be used as guides 
for implementation, sustainability, and spread [30, 31]. Although some tools may be 
more directed toward initial implementation and others toward sustainability, the 
most important factor is choosing what works for you and your team, and ideally, 
validated. A more detailed tool may provide useful ideas about factors to consider 
yet may not be practical for everyday use. Others may be too simplistic, focusing on 
key questions without providing direction on what to do with the information. 
Training courses have been developed, such as those from the Center for 
Implementation (https://thecenterforimplementation.com/courses), which can 
introduce you to several options and help you decide what makes sense for 
your work.

11.3.1  Sustainability Tools

While implementation tools can be used to plan for implementation and sustain-
ability, it is recommended that sustainability be considered from the beginning, 
rather than only at the end, where it is typically placed. There are also tools focused 
on sustainability:
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• Program Sustainability Assessment Tool (PSAT): This is designed to support 
the implementation of an evidence-based program, typically in the community. 
The tool has several resources that help you understand, assess, review, and plan 
for sustainability [32]. The Clinical Sustainability Assessment Tool is also avail-
able (https://www.sustaintool.org/).

• The NHS Sustainability Model and Guide: This model focuses on staff, pro-
cess, and organization and is designed to be used at several points throughout 
your implementation. This model allows you to work through a checklist and 
provides a quantitative score to inform your next steps [33].

11.4  Monitoring and Evaluation

It is difficult to know if the intended benefit or process is continuing without mea-
suring it. Monitoring and evaluation are essential factors for initial implementation, 
and continued monitoring will allow you to know if your processes and outcomes 
are sustained [34]. The frequency of this monitoring may not need to be the same as 
during the earlier stages of implementation; however, an occasional check on prog-
ress will let you know if further effort or “boosters” are needed.

11.5  Barriers and Facilitators

There are many barriers and facilitators to implementation, sustainability, and 
spread [35–38]. Examples of facilitators include the continued role of the cham-
pion, ongoing organizational leadership and support, adequate funding and 
resources, continued effectiveness of the program, setting characteristics and poli-
cies, and fit of the program/intervention within the context. Examples of barriers 
include lack of funding, high staff turnover, or changes in policy. Using pre- 
established lists of barriers and facilitators [35–37] can help you think through pos-
sible factors; however, it is important to understand which factors are impacting 
your specific work before trying to overcome barriers that may not exist in your 
setting. Monitoring and evaluation, including discussions with those involved, can 
facilitate this understanding.

11.6  Considering Equity

When planning for a nutrition improvement to be sustained, spread, or scaled, it is 
important to take an equity lens to ensure the improvement is equitable, and not 
perpetuating or exacerbating existing inequities. Improvements also need to 
acknowledge the diverse experiences that impact implementation efforts and 
account for social influence, such as sociopolitical forces, physical structures, and 
economics [39]. A key goal in this work is to improve the quality and outcomes of 
services and make treatments and services available to multiple communities and 
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settings [40, 41]. To achieve this goal, Baumann and Cabassa (2020) have listed five 
strategies [41]:

 1. Focus on reach from the very beginning.
 2. Design and select interventions for vulnerable populations and low-resource 

communities with implementation in mind.
 3. Implement what works and develop implementation strategies that can help 

reduce inequities in care.
 4. Develop the science of adaptations.
 5. Use an equity lens for implementation outcomes.

11.7  Summary

When making nutrition care improvements in any setting, changes should be 
planned with the potential for sustainability and spread considered from the begin-
ning. Focusing on improvements that are unlikely to be sustained can lead to wasted 
time and resources, which can be discouraging when trying to involve and motivate 
others for the next change. Not everything needs to be sustained and spread; evalu-
ation and equity are key to this decision. Healthcare is constantly changing, making 
adaptability and flexibility key, and considering how to sustain or spread your 
improvement from the beginning will be beneficial for success.

Take-Home Points

• Sustainability and spread should be considered and planned for, if relevant, from 
the beginning of any change process.

• Sustainability is difficult to define; definitions typically focus on the continuation 
of program components which lead to the continuation of the desired outcomes.

• Distinguishing between spread and scale allows for more strategic approaches to 
have your nutrition care improvement used in other settings.

• Regular monitoring and evaluation allow for understanding of how a change is 
progressing and if “boosters” or reminders are needed.

• An equity lens is needed so that by sustaining and spreading nutrition care 
improvements you are not also sustaining and spreading inequities.
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Abstract

Previous and forthcoming chapters describe how to improve nutrition care with an 
emphasis on interdisciplinary approaches. Developing and improving the skills and 
knowledge of the interdisciplinary team through interprofessional education are 
essential for embedding evidence-based, collaborative, nutritional care. This capac-
ity building in turn supports delivery of effective nutritional care for older adults.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Describe the importance of education in developing effective evidence-based 
interdisciplinary nutritional care.

• Discuss the benefits of interprofessional education in improving teamworking 
and collaboration in nutritional care.

• Summarise approaches to interprofessional education for nutritional care.
• Outline the value of education in practice improvement initiatives for nutri-

tion care.

12.1  Introduction

Best practice in nutritional care needs to be evidence-based and delivered using a 
team approach. Even though nutrition specialists such as dietitians are the experts in 
the management of disease-related malnutrition, it is essential that effective 
evidence- based nutritional care is delivered by all members of the healthcare team. 
This need requires a collaborative culture where every practitioner has a fundamen-
tal understanding of their own role and the role of others in meeting the nutritional 
needs of their patients and the public [1]. This collaborative approach will not only 
improve care for all older adults but will also allow nutrition specialists to direct 
their expertise and specialist resources where they are most needed, including sup-
porting high-risk individuals.

Healthcare practitioners rarely practise in isolation, working collaboratively with 
other health and social care professionals to achieve patient-centred goals using the 
collective skills of the team [2, 3]. The importance of interdisciplinary team 
approaches in the prevention and management of malnutrition in hospitalised older 
people has been discussed frequently throughout this book (Chaps. 1, 6, and 13). 
This chapter introduces the education perspectives of developing interdisciplinary 
teams. For clarity, working definitions of common terms used when referring to 
interdisciplinary collaboration and interprofessional education are provided in 
Table 12.1.

12.2  The Role of Interdisciplinary Teams

The complexity of human health, combined with the cross-cutting nature of 
nutrition, means that individuals and communities need all the skills of the 
healthcare team [5] in all aspects of nutritional care. An example of interdisci-
plinary nutrition care is monitoring food intake in hospital, where staff involved 
in supervising and supporting eating and drinking may record food intake, the 
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specialist nutrition practitioner can follow up if intake is low, and a physician can 
consider low intake as part of their assessment. Each team member has an impor-
tant role in ensuring that the food intake of a patient is documented and that 
appropriate action is taken if intake is inadequate, thus positively impacting on 
patient recovery and care outcomes.

If nutrition care practices are to be improved so that every malnourished or at- 
risk patient is identified and treated effectively, it is important to identify the barriers 
impacting the provision of nutrition care [6]. Two of these barriers are; (1) failures 
in multidisciplinary team collaboration and, (2) gaps in the interdisciplinary educa-
tion of healthcare professionals.

Effective interdisciplinary teamworking requires team collaboration and 
involves open communication and information sharing within the team, ensur-
ing that all team members are working towards the same goals. Successful teams 
work in an environment in which every member of the team is valued and 
respected and each has a clear role and understanding of the tasks which are 
their responsibility. These teams are also well-led, well-managed and effec-
tively resourced in an environment in which performance is constantly reviewed 
and improved with a focus on patient outcomes [7]. An example of a successful 
practical strategy for the improvement of teamwork and communication can be 
found in Box 12.1.

Table 12.1 Working definitions of common terms relating to interdisciplinary/interprofessional 
collaboration in education

Silo (professional 
silo)

A culture in which healthcare professionals operate solely within their 
own profession and avoid sharing information or collaborating, which 
may cause inadvertent duplication of efforts and resources.

Multidisciplinary Professionals from several different disciplines collaborating, with each 
drawing on their own professional knowledge and skills applied to a 
common focal point.

Interdisciplinary Professionals from several different disciplines collaborating by 
integrating and synthesising knowledge and skills from their different 
disciplines. Multiple angles on solving shared problems can offer 
innovative solutions that cannot be generated by a single discipline 
alone.

Transdisciplinary Professional collaboration through creating a new discipline that 
transcends the boundaries of disciplinary roles with a polymathic 
approach that does not sit neatly in any one discipline. Nutrition can be 
considered transdisciplinary in relation to the natural, biomedical and 
social sciences as well as the humanities.

Collaboration Cooperatively working together, sharing responsibility for problem- 
solving, making decisions and providing patient care in a culture of 
mutual trust, respect and collaboration. Requires a clear recognition of 
boundaries, areas of overlap and thresholds for seamless referral and 
transfer of care.

Interprofessional 
education (IPE)

IPE occurs when two or more professions learn with, from and about 
each other to improve collaboration and the quality of care [4].
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How teams ‘work together’ may be considered as a continuum progressing from 
independently working in silos through multidisciplinary, interdisciplinary and then 
transdisciplinary approaches (Table 12.1; Chap. 1, Fig. 1.1). Progression along this 
continuum is contingent on collaboration, mutual respect, trust and shared respon-
sibilities and decision-making. However, these qualities alone are inadequate to 
support models and teams that embrace multi-, inter- or transdisciplinary approaches. 
Sharing of knowledge and skills should be considered a cornerstone of advancing 
teams working together towards realising transdisciplinary care.

12.3  Nutrition Education and Interdisciplinary 
Team Collaboration

The education of health professionals aims to ensure that all clinical decisions are 
supported by accurate and current information that reflects the best available evi-
dence to achieve the best patient outcomes [9]. Unfortunately, health professionals 
are often not well informed about best practice in nutritional support, and their 
education is central to successfully implementing team approaches to nutritional 
assessment and interventions [10, 11]. The specific aim of interprofessional nutri-
tion education for health professionals is to ensure that clinicians delivering health-
care to older people who are, for example, malnourished or at risk of malnutrition, 

Box 12.1 An example of a successful strategy for improving teamwork
Communication failures in healthcare teams are associated with medical 
errors and negative health outcomes. For this reason, team-based communi-
cation strategies have increased in the training of future health professionals. 
For example, in 2018, Brock et al., [8] explored the impact of a simulation-
based interprofessional TeamSTEPPS (Team Strategies and Tools to Enhance 
Performance and Patient Safety, https://www.ahrq.gov/teamstepps/index.
html) training programme on student attitudes, knowledge and skills around 
interprofessional communication. In this study, medical, nursing, pharmacy 
and physician assistant students (n = 306) took part in a 4-h training that 
included a 1-h TeamSTEPPS didactic session and three 1-h team simulation 
and feedback sessions. Students worked in groups balanced by a professional 
programme in a self-selected focal area. Pre- and post-assessments found dif-
ferences in attitudes towards team communication (p < 0.001), motivation 
(p  <  0.001), utility of training (p  <  0.001) and self-efficacy (p  =  0.005). 
Attitudinal shifts for TeamSTEPPS skills included team structure (p = 0.002), 
situation monitoring (p < 0.001), mutual support (p = 0.003) and communi-
cation (p  =  0.002). Shifts were reported for knowledge of TeamSTEPPS 
(p < 0.001), advocating for patients (p < 0.001) and communicating in inter-
professional teams (p < 0.001). This is just one example of a training pro-
gramme used to support team communication strategies for trainees.
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have the right skills, knowledge and attitudes to deliver evidence-based interdisci-
plinary care. This approach must extend not only across disciplines but also across 
settings and the care continuum to effectively manage and prevent malnutrition 
across communities and healthcare settings. To achieve this, nutrition education is 
such an important foundation for fundamental healthcare practice that it needs to be 
embedded in the curricula of undergraduate, postgraduate and continuing education 
for all healthcare professionals, no matter which discipline [12, 13]. Interprofessional 
nutritional education has significant potential to be both a facilitator of evidence- 
based nutritional care through skills enhancement and a driver of better interdisci-
plinary team collaboration, which then leads to beneficial skill sharing.

It has been recognised for many years that health professionals need education 
and training to support best practice in nutritional care, but the literature suggests 
that this goal has not been achieved [14, 15]. The evidence for a lack of nutritional 
education for medical students is particularly strong [12]. However, even though 
much of the literature in this area considers medical education, this is also true of 
most other health professional disciplines, creating a professional culture in which 
nutritional care is sometimes seen as ‘someone else’s job’.

Considering the transdisciplinarity of nutritional care and the benefits of interdis-
ciplinary team collaboration, it is clear these need to be considered together. 
However, effective collaboration remains relatively rare in most healthcare settings 
[16]. One explanation for this is that practitioners from different professions tend to 
work in ‘silos’, groups in which one health professional group is educated and prac-
tises together but in isolation from others [17, 18]. For these barriers to be over-
come, it is widely proposed that education for all healthcare professionals needs to 
be interprofessional [19, 20] focusing on knowledge, skills and attitudes, along with 
the critical appraisal skills to identify appropriate evidence [21, 22]. This could be 
as simple as, for example, having dietitians teach medical students or support devel-
opment of course material to integrate nutrition throughout the curriculum.

Cultural reform that enables students to develop at least some of the skills of 
other professions, as well as their own, is recommended for collaboration to be 
realised [23]. While most health professionals receive fundamental education and 
training about nutritional aspects, this is rarely sufficient for them to be confident 
and competent in providing effective nutritional care, especially in settings where 
nutritionists and dietitians are scarce or not available [1]. Interprofessional educa-
tion is proposed as one of the ways of bridging skills gaps across the interdisciplin-
ary team. In the case of nutritional care, it is one way that other healthcare 
professionals can learn about and operationalise the role of the nutritionist and their 
own and each other’s roles in preventing and managing malnutrition.

Interdisciplinary healthcare is essential for the person-centred and effectively 
coordinated complex care required for frail older people. When healthcare is not 
person centred and/or not coordinated across the continuum, it is less effective and 
more likely to have a detrimental effect on outcomes. Considering this context 
within the aim of IPE, care for older adults can be improved through an interactive 
learning process that includes collaboration in itself. In this way, healthcare profes-
sionals learn, both individually and in teams, how to collaborate and communicate 
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within an interdisciplinary context so that such learning can then be transferred to 
day-to-day practice [24].

There is limited research that demonstrates the long-term outcomes of IPE on 
aspects of practice such as performance and care quality, but there are some examples 
of good practice, and studies that evaluate the impact of education on professional 
behaviour are challenging to conduct [25]. Even so, health professional educators 
agree that interprofessional education has significant potential to improve collabora-
tive practice between each of the healthcare disciplines and, hence, have a positive 
impact on the quality of care [17]. Nutrition education is proposed as an approach to 
enabling practitioners to understand each other’s roles and collaborate more effec-
tively since nutrition is an aspect of practice where there is an important role for every 
member of the team. An example of such an approach is described in Box 12.2.

12.4  Approaches to Interprofessional Education 
for Nutritional Care

In recognition that education programmes for healthcare professionals inadequately 
prepare clinicians for a collaborative approach to nutritional care, a coordinated 
approach to interprofessional education aimed at improving nutrition practice 
across the entire team is needed. This means that each profession needs to review its 
current nutrition-related competence and use this to redevelop education curricula 
and delivery to ensure they facilitate collaborative nutritional practice rather than 
the current profession-specific programmes [11]. This requires nationwide, possibly 
global, overhaul of health professional curricula.

12.4.1  Curriculum

Curricula are blueprints for the content and delivery of education programmes that 
describe how learning needs are to be met, how content is to be learned and 

Box 12.2 Case example of improvement in collaborative nutrition care through 
applied education and practice
In 2014, junior doctors from three hospitals across England were provided 
training in the basics of nutrition care along with an introduction to change 
management and leadership. These skills set them up to be nutrition champi-
ons, and when the trainees returned to their hospital, they put those skills into 
practice by running nutrition awareness weeks. To run these weeks, the cham-
pions worked with clinicians, administrators, staff and leaders across the hos-
pital (transdisciplinary team building) to highlight the importance of nutrition 
(nutrition knowledge) and champion an event in their hospital (leadership) 
[26]. More recently, this model has been expanded on in nutrition education 
training across the UK.
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delivered, how the resources and assessment methods are to be and how effective-
ness of programmes is to be evaluated [27]. The development of curricula needs to 
be driven by the competencies needed by the whole multidisciplinary team to 
deliver effective nutritional care led by dietetic practitioners [28]. For this to hap-
pen, those designing IPE programmes need to define common learning outcomes 
for all leaners who will be involved in the IPE programme [17]. These learning 
outcomes need to reflect the core collective nutrition learning needs [15] as well as 
the individual learning programmes in which students are individually engaged and 
require development through collaborative approaches that involve faculty from all 
the health professions involved. Such coordination is not a simple undertaking and 
constitutes a common barrier to the development of IPE outcomes that can only be 
overcome by collaborative working in education/academic institutions.

An essential aspect of curriculum is the design of assessment that will enable 
students to demonstrate learning that reflects the learning outcomes of the pro-
gramme. The strategy for assessment will need to ensure that students can demon-
strate the skills, competencies, knowledge and attitudes needed for successful 
collaborative nutritional care.

12.4.2  Delivery

It is important to consider how healthcare students and practitioners learn to work 
together across disciplines [29]. The way in which curricula are delivered needs to 
meet the learning needs of all health professionals being educated at the same time 
as bringing them together to learn. This involves careful consideration of teaching 
and learning methods to be employed as these need not only to meet the learning 
outcomes but fit the different needs of all team members. As clinical experts, dietetic 
practitioners have a central role in educating other health professionals for best prac-
tice in nutrition care in such programmes [29]. At a time when the value of traditional 
learning methods such as face-to-face lectures and seminars is being questioned, 
innovative and imaginative methods such as team-based learning, inquiry-based 
learning, evidence-based learning, scenario-based learning and problem- based learn-
ing are increasingly being used to foster collaboration in interprofessional healthcare 
education. A common theme in all these options is that students from varied profes-
sional groups use clinical exemplars to work together to understand the needs of 
patients and collaborate in identifying priorities, plan and deliver care.

Team-based learning (TBL) has, for example, been used successfully in provid-
ing interprofessional education relating to nutrition and lifestyle interventions [30, 
31] but is less tried and tested in the field of practice improvement in preventing and 
managing malnutrition. In other fields of healthcare, TBL has been shown to engage 
students in authentic experiences of working in teams to solve real-life clinical 
problems [29]. Students work in teams and follow a specific sequence of activities 
throughout a unit of learning involving three phases [32]: (1) a preparation assign-
ment prior to the first session, (2) individual and group readiness assurance tests 
and, (3) group activity that requires students to apply the material from the 
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preparation assignment to a ‘real-world’ scenario. Using modes of learning such a 
TBL that engage students collaboratively in important patient safety issues such as 
malnutrition has the potential to significantly influence practice in the future.

There has been much discussion, especially since the arrival of the COVID-19 
pandemic, about the value of using online methods to support learning. Many edu-
cation programmes have successfully used ‘blended learning’ approaches, using 
both online and small group face-to-face sessions. It has been suggested that this 
may be a way to overcome some of the traditional barriers to interprofessional edu-
cation discussed earlier [33]. Blended learning is an approach to teaching and learn-
ing that combines aspects of face-to-face and online interactions using appropriate 
technology and the provision of learning materials and opportunities through online 
platforms. Fundamental elements of this flexible approach are that different learn-
ing styles are accommodated and learners actively participate in learning with a 
focus on peer-learning and self-reflection [34]. Both online and face-to-face ses-
sions provide a more rounded learning experience and enable collaborative learning 
that supports future interprofessional practice.

Few IPE programmes/curricula have been fully described or evaluated using 
robust methods. It is essential that IPE programmes are fully evaluated to ascertain 
the success of programmes in delivering the aims of interprofessional collaboration 
in improving nutrition care. This should not only include learner reactions to the 
programme and its components but evaluate: (1) whether students’ attitudes, per-
ceptions, knowledge and skills have been modified, (2) whether changes in behav-
iour have occurred and, (3) whether there have been changes in practice across 
healthcare organisations that lead to benefit to patients [25].

Strategies are needed for the development of an evidence-base for interprofes-
sional nutrition education. There is a need for studies that assess the effectiveness of 
IPE interventions compared to separate, profession-specific interventions, as well as 
those which examine the processes relating to the IPE and consequent nutrition 
practice changes as well as cost-benefit analyses [16].

12.5  Interdisciplinary Collaboration for Nutritional Care 
in Action

Education is an essential aspect of nutrition practice improvement, but it is not suf-
ficient on its own to drive and sustain best practice. Practice improvement initia-
tives, which include education as part of the strategy, need to be planned, led and 
evaluated to reflect quality improvement principles.

One example of an organisation which incorporates nutrition education with an 
interdisciplinary approach to improve nutrition outcomes is the NNEdPro Global 
Centre for Nutrition and Health (https://www.nnedpro.org.uk/). The NNEdPro Global 
Centre for Nutrition and Health provides a strategic global approach to advance and 
implement interdisciplinary collaboration in nutrition knowledge and skills to improve 
health and well-being. As an international, interdisciplinary think tank, they bring 
together nutrition education, research, policy and innovation to develop adaptable and 
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scalable educational models for nutrition capacity building in health systems (https://
www.nnedpro.org.uk/about- us). Their mission is to develop a critical mass of self-
sustaining knowledge, skills and capacity in nutrition and health within the global 
healthcare and public health workforce, resulting in significantly improved health 
practices and outcomes. Working with these types of global organisations not only 
encourages the integration of interdisciplinary nutrition education into medical curri-
cula but also drives forward the importance of applying education to practice to sup-
port improved patient and public nutrition care outcomes, including for older adults.

12.6  Summary

Education of health professionals is central to developing effective evidence-based 
interdisciplinary nutritional care, and there are several examples of good practice. 
Interprofessional education is widely considered an effective approach to improving 
teamworking and collaboration and needs to be embedded in health professional 
education curricula using a variety of teaching and learning models and methods.

Take-Home Points

• To improve nutritional care several barriers need to be overcome including fail-
ures in multidisciplinary team collaboration and gaps in the interdisciplinary 
education of healthcare professionals.

• The aim of interprofessional nutritional education is to ensure that clinicians 
have the skills, knowledge and attitudes to deliver evidence-based interdisciplin-
ary care to effectively manage and prevent malnutrition.

• Interprofessional nutrition education needs to be embedded in the curricula 
driven by the competencies needed by the whole multidisciplinary team and 
common learning outcomes for all leaners reflecting the core collective nutrition 
learning needs.

• Practice improvement initiatives are needed which include education as part of 
the strategy, and these need to be evaluated to ascertain the impact on practice.

• An organisational culture that is constructive and open to growth and develop-
ment is key in enabling cross-disciplinary knowledge sharing from upstream 
domains considering food production, supply and sustainability through dietary 
choices, guided interventions and downstream impacts on nutritional status as 
well as health and disease outcomes in healthcare settings.
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The next section of this book introduces a number of special topics in geriatric 

nutritional care. At this point, we wish to emphasise that specialised nutritional care 
must not be specialist or specific disease centric but rather needs to support out-
comes that matter to the older adult. This mandates applying principles of co-design, 
informed consent, shared decision-making and truth telling and balancing food as a 
medicine with food for enjoyment (or comfort), to ultimately improve patient- 
reported experience and outcome measures.

A main aim of nutritional support and hydration care in older persons is to pro-
vide adequate amounts of energy, protein, micronutrients and fluid to meet nutri-
tional requirements and thus to maintain or improve nutritional status [1]. Consistent 
with the general aim of geriatric medicine, nutritional and hydration care aim to 
optimise functional status of the older person to ensure greatest possible autonomy 
and facilitate the best possible quality of life [1, 2]. Nutritional care with nutritional 
assessment and implementation of a nutritional care plan has been shown to improve 
energy and protein intake, with better, nutritional, patient and healthcare outcomes 
and as a result a better health-related quality of life of the patients [3].

With the global spread of obesity and cardio-metabolic diseases, the focus of 
nutrition in the society has shifted from concerns about undernutrition to concerns 
about overconsumption and disease prevention. The relationship between Western 
diet and obesity [4–7] and nutritional-related diseases like cardio-metabolic dis-
eases, type 2 diabetes, cancer and other non-communicable diseases connected to 
diet is well documented [8, 9]; of perhaps greatest concern is energy overconsump-
tion. To support prevention of such diseases, many of us as healthcare professionals 
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are trained to apply guidelines for healthy eating and dietary restrictions for bet-
ter health.

However, there is a flip side to the coin of what is ‘healthy eating’, and malnutri-
tion remains a global issue [10]. Multimorbidity is highly prevalent in ageing popu-
lations, affecting more than 70% of the hospitalised adult population, and is 
associated with higher mortality [11]. Multimorbidity is associated with disability, 
functional decline, poor quality of life and higher healthcare burden and associated 
healthcare costs [12]. The current single-disease nutritional care approach must be 
challenged, where clinical guidelines are largely created for individual diseases and 
rarely account for multimorbidity [13, 14]. It has been showed that clinicians strug-
gle with the uncertainties of applying disease-specific guidelines in nutritional care 
to their patients with multiple conditions [14]. This is of great concern, as multimor-
bidity among older adults is common and malnutrition is a serious disease.

ESPEN guidelines on clinical nutrition and hydration in geriatrics and the 
American Dietetic Association have stated that dietary restrictions that may limit 
dietary intake are potentially harmful and should be avoided and it is good clinical 
practice to liberalise dietary restrictions in older persons in order to reduce the risk 
of malnutrition and related loss of fat-free mass and functional decline. Liberalisation 
of diet prescriptions for older adults in long-term care may enhance nutritional sta-
tus and quality of life [1, 15]. Dietary restrictions are one potential cause of malnu-
trition since they may limit food choice and eating pleasure and thus bear the risk of 
limiting dietary intake [1]. Also, restrictive diets seem to be less effective with 
increasing age, though data about their effects in older persons are scare [16]. One 
study on patients older than 75 years demonstrated that those following a restrictive 
diet like low salt, low cholesterol or diabetic diet were found to be at increased risk 
of malnutrition compared to age- and gender-matched controls; similarly, another 
study demonstrated that the majority of cardiac patients with malnutrition were 
inappropriately restricting high protein choices due to lifestyle dietary advice 
[17, 18].

Undeniably, reducing morbidity and mortality associated with lifestyle diseases 
remains a global priority, and we applaud public recommendations and campaigns 
focussed towards these [10]. We also balance this by reiterating that malnutrition is 
a harmful disease, and nutrient dense foods and fluids are the primary medicine to 
treat it [19]. However, whilst maintenance or improvement of function is often a key 
aim of nutritional care for the older person, there comes a time where a focus on 
quality of life may appropriately overshadow the relative value of specific nutri-
tional components of foods and fluids [1, 20, 21].

This presents a conundrum and a paradigm shift urgently required at both indi-
vidual and population campaign levels. This must acknowledge that what ‘good’ 
nutrition care actually looks like changes over the lifetime course, for example, 
from nutrition for growth and development, lifestyle disease prevention and man-
agement to maintaining adequate intake to preserve function and to simply enjoying 
foods and fluids for comfort with appropriate disregard for potential nutritional ben-
efit or harm. Such an approach presents many hard questions that cannot be answered 
by algorithms or decision trees. What action or actions should be taken for 
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multimorbid adults where dietary management of lifestyle-related diseases may still 
add benefit, but may incur some risk of sarcopenia? At what point do age-related 
recommendations for dietary deprescription take priority, and should these even be 
age related, or should they instead be aligned to morbidity, functional, frailty or 
sarcopenic measures? When, where and how should nutrition care be delivered to 
older adults with or at risk of malnutrition, who are unlikely to receive additional 
value added from specialist care [22, 23]? Where specialists have conflicting nutri-
tional recommendations, what is the treatment priority, and who makes that deci-
sion? And finally, who are best placed to prescribe, deliver and evaluate nutrition 
care that matters to the older adult—specialists or supportive interdisciplinary 
healthcare providers?

This highlights two key observations we have made in editing this book. Firstly, 
the preceding chapters of this text highlight that where specialised care or specialist 
intervention is unlikely to add benefit, systems and interdisciplinary healthcare pro-
viders must be enacted to support nutrition care processes for older adults with or at 
risk of malnutrition [22, 23]. With respect to the following chapters, we have also 
observed that decisions either for or against prescribed, specialised nutritional inter-
ventions, whether restrictive or supplementary in nature, must be carefully consid-
ered at the individual level for older adults. Each patient should be evaluated 
individually and re-evaluated at appropriate time intervals, by those adequately 
qualified to support this process [21, 24] and with skills in health literacy and 
person- centred care. Treatment plans should be based on a careful weighing of pos-
sible risks and benefits of the intervention considering function, physical, physio-
logical and psychosocial factors, comorbidities and estimated effects on quality of 
life [24]. Older adults’ attitudes, perceptions, perspectives, knowledge, understand-
ing and priorities must also be valued, for example, in relation to life longevity 
versus quality, ability to cope or adhere to specialised treatment recommendations 
and the relative value of nutrition [24]. These must apply shared decision-making 
processes to inform nutrition goal setting, interventions and monitoring and evalua-
tion processes. Wherever possible, interventions and services should be co- designed 
in partnership with older adults. And finally, systematised and interdisciplinary pro-
cesses must also continue to underpin the nutrition care of older adults who are 
deemed appropriate to benefit from additional, specialist care [23, 25].

Although it is not comprehensive, we provide a list of questions to consider when 
recommending or reconsidering specialised, individualised nutrition care interven-
tions, whether restrictive or prescriptive in nature (Table 1).

Readers will note that all these questions are all framed around what matters to 
the patient, rather than individual nutritional or clinical outcome measures.

As to who is best placed to deliver nutrition care, there is no doubting that spe-
cialist care should be delivered by those with specialist training, where this is likely 
to add value and resources are available. However, a recent study suggests that a 
majority of older adults with or at risk of malnutrition do not require specialist care, 
and triaging care requirements to interdisciplinary supportive care for the majority 
of individuals who do not require specialist care lead to improved patient-reported 
and audited nutrition experience measures in hospitals [25]. Chaps. 5 and 6 clearly 
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highlight that nurses have a key role in supporting nutrition care. The personal 
nature of nursing care across settings demands that nurses are highly attuned to 
what matters to the patient and also may be best placed to consider where this dif-
fers from specialist recommendations. Nurses have an essential role in nutritional 
care processes; however, for the most part, they are not specialists in nutrition care 
[26]. We therefore suggest whilst nurses may be best placed to ask questions such 
as those above, they will often need to support older adults to work with nutrition 
specialists and diverse interdisciplinary team members across the care continuum to 
find the right answers [27, 28].

1.1  Summary

We conclude by noting that food and fluids provide more than just nutrients. 
Socialising around food and drink has been observed to improve quality of life, 
nutritional status and fluid intake [28]. We implore administrators, funders, policy-
makers, institutions and service settings, and all healthcare providers working with 
older adults, to enable and action homelike, pleasant dining environments and food 
choices that support adequate fluid and food intake and, most importantly, maintain 
quality of life for older adults.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Explain the difference between screening and assessment and how different 
healthcare professionals can take part in detection of geriatric malnutrition.

• Describe the various roles the multidisciplinary team contributes to the preven-
tion, detection, and treatment of malnutrition.

• Formulate a plan for multidisciplinary geriatric malnutrition care using existing 
nutrition care pathways and conceptual frameworks designed for specific sectors.

13.1  Malnutrition, Assessment, and Screening

Malnutrition is defined as the inadequate intake or use of energy and nutrients result-
ing in changes in body composition that impact mental and cognitive function and 
impair clinical outcomes from acute disease [1]. Malnutrition is extremely common 
in older adults [2, 3]. Prevalence varies based on how malnutrition is assessed [4], as 
well as disease subpopulations, but is approximated at a third of acute care patients 
[5] and up to half of residents in long-term care [6]. Prevalence of malnutrition in 
community living older adults is more elusive [7]. Nutrition risk precedes malnutri-
tion and is an indication that the individual has risk factors that impair food intake or 
has increased requirements which could lead to malnutrition: prevalence is approxi-
mated at one-third of community-living older adults [8]. This prevalence necessitates 
a multidisciplinary approach, as access to dietitians, whose scope of practice includes 
malnutrition assessment and treatment, is limited across all sectors.

Nutrition screening is a quick and easy-to-complete process of identifying nutri-
tion risk using a validated screening tool [1]. Malnutrition screening can be com-
pleted by any healthcare professional with minimal training. Electronically captured 
data can also be used to screen for malnutrition, and in some settings, patient-
administered tools are available [9, 10]. As these tools vary, the training require-
ments will also vary. For example, screening tools that require the measurement of 
body mass index or calf circumference (e.g., Mini Nutritional Assessment—Short 
Form [11]) will require more training than tools that are based on questions (e.g., 
Canadian Nutrition Screening Tool [12]). Screening tools may be specific to the 
population and sector for which they are created. For example, the Canadian 
Nutrition Screening Tool [12] is recommended for acute care, and the SCREEN-14 
for community-living seniors [13]. Other tools can be used across sectors, such as 
the MNA-SF [11].
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A comprehensive nutrition assessment includes anthropometry and body compo-
sition measures; nutrition-focused biochemistry; a history of dietary intake and 
adequacy of this intake; food security; assessment of functional capacity; a physical 
exam for muscle and fat wasting and physical signs of micronutrient deficiency; 
clinical history of disease states, medications and surgeries, and substance abuse 
issues; and social history (e.g., living situation, food-related activities of daily liv-
ing, such as grocery shopping, cooking, and eating ability) [1]. The clinician com-
pleting a nutritional assessment tailors these components dependent on the age, 
disease, and other contexts of the patient (e.g., living in the community vs. long- 
term care).

13.2  Multidisciplinary Roles in Malnutrition Care

13.2.1  Dietitian Role

Dietitians in many countries of the world have been trained to complete a compre-
hensive, individualized nutrition assessment to detect malnutrition and counsel 
patients [14] on nutritional means for mitigating malnutrition (e.g., low-dose vita-
min pills, oral nutritional supplements (ONS), diet enhancements, diet modifica-
tions, etc.), as well as other strategies to support nutritional status (e.g., the use of 
adapted utensils, grocery delivery, etc.). Dietitians have specialized knowledge on 
nutrient requirements for age, sex, and disease groups, as well as a comprehensive 
understanding of the nutritional value of food and supplements [15], and as such can 
tailor a therapeutic diet to support nutritional status and health goals. As malnutri-
tion assessment and treatment are a core area of practice, dietitians are readily able 
to detect and treat malnutrition. However, not all dietitians have the specialized 
knowledge for malnutrition care in geriatrics, especially considering the complexity 
of comorbid conditions, frailty [16], and dementia [17] in this subgroup. Further, 
dietitians are a limited resource in all sectors of healthcare [18, 19], and it is not 
realistic that all at-risk patients will see a dietitian for treatment [20]. The greater 
healthcare team is needed to support malnutrition care.

13.2.2  Physician Role

Another important member of the multidisciplinary team is the physician. Physicians 
can play a central role in identifying malnutrition. Some physicians are nutrition 
specialists and have been trained to complete a comprehensive nutritional assess-
ment. However, a majority of physicians, with training, are able to identify risk and 
diagnose malnutrition using standardized tools such as the subjective global assess-
ment [21]. Where dietitians are involved in assessing patients, the dietitian can com-
municate the diagnosis of malnutrition to the physician, allowing prioritization of 
appropriate nutrition care. Physicians are also central to identifying, diagnosing, 
and treating symptoms which preclude oral intake. In addition, they are well 
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positioned to anticipate the patients’ trajectory and how medical care and intercur-
rent illness will impact nutrition care in a given patient. In addition to identifying 
risk and/or diagnosing malnutrition, physicians are integral to communicating and 
emphasizing the importance of a malnutrition diagnosis to older patients and how 
this malnutrition may be linked to their other health conditions or geriatric syn-
dromes, including frailty as discussed in Chap. 7. The physician is well poised to 
support nutritional treatment by prescribing oral nutritional supplements [22], 
higher-dose micronutrients, as well medications to mitigate potential causes of poor 
food intake. A critical function of the physician is working with dietitians and other 
health professionals to implement complex nutrition care processes, such as artifi-
cial feeding or how to address continuing weight loss.

13.2.3  Role of the Speech-Language Pathologist

Speech-language pathologists (SLPs) are integral to the multidisciplinary team as 
some, and specifically those with a geriatric practice, are specialists in swallowing 
and swallowing impairments (dysphagia). SLPs, however, are not readily available 
in all care settings, especially in under-resourced areas. Dysphagia is independently 
associated with malnutrition and dehydration in older adults [23]. Food and fluid 
intake may be reduced or eliminated for many older adults with both acute and 
chronic conditions, such as a post-stroke, post brain injury, dementia, Parkinson 
disease, head and neck cancer, etc., due to risk for aspiration (i.e., food or liquid 
entering the airway, increasing risk for pneumonia). Food and fluid may also be 
modified in texture, which is unpalatable for many patients, leading to reduced 
intake. Finally, modified texture food itself may lead to malnutrition if it is not suf-
ficient in energy and micronutrients [24]. Dysphagia is prevalent among older 
adults. Similar to malnutrition, prevalence is dependent on the assessment method 
(bedside or instrumental), patient population, and setting. Poststroke, acute dyspha-
gia is estimated to be present in up to 80% of patients [25], while dysphagia risk due 
to a variety of geriatric-related diseases, including dementia, could be as high as 
60% in long-term care [26]. It is also present in up to 29% of community-dwelling 
older adults [27]. SLPs have the requisite skills to assess risk of aspiration and the 
swallowing physiology and function of patients. Working with the team, they rec-
ommend and train the team and patient on compensatory strategies (e.g., chin tucks, 
clearing swallows), provide rehabilitative treatment (e.g., tongue- strengthening 
exercises and other exercises to improve physiology), and recommend any neces-
sary diet modifications. As dysphagia can resolve or worsen depending on the pri-
mary medical diagnosis and other complicating factors, it is ideal that the SLP be 
involved in the ongoing reassessment of swallowing capacity for patients with dys-
phagia, to further limit malnutrition and dehydration. Dietitians, physicians, and 
nurses often include dysphagia risk screening for select geriatric groups (e.g., post-
stroke, Parkinson disease, dementia) referring those with potential risk to SLP for 
assessment, when this resource is available. Commonly used screening tools include 
the Toronto Bedside Swallowing Screening Test [28], the 3-ounce water swallow 
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test [29], and the Eating Assessment Tool-10 [30]. Best practice entails a formal 
screening for all patients/residents considered to be in at- risk populations (i.e., any 
neurological condition or head and neck cancer survivor) upon admission if a dys-
phagia diagnosis has not previously been given, to reduce risk of pneumonia [31] 
and malnutrition [23] (Chap. 18).

13.2.4  Other Health Professionals

In addition to dietitians, physicians, and SLPs, other health professions may be 
involved in malnutrition prevention and detection. Specifically, occupational thera-
pists may be consulted in acute care to provide strategies and specialized equipment 
for self-feeding post-paresis or amputation. Together with physical therapists, they 
may be involved in the assessment of sarcopenia, a condition often comorbid with 
malnutrition, which also responds to nutritional therapy, as well as physical therapy 
and exercise (Chaps. 8 and 14). Pharmacists can support optimization of medica-
tions, minimizing side effects that impact appetite or food intake (Chap. 20). Social 
workers support patients with identification of community services such as grocery 
shopping or help with cooking allowing older adults to leave hospital sooner and 
remain at home for as long as possible. In acute and long-term care, dietary service 
aides/nutrition aides provide food to residents and patients and see them on a meal- 
to- meal basis and thus can help to identify preferred foods, especially when intake 
is poor. All members of the team are essential in encouraging the person to eat, 
emphasizing the importance of food to their recovery and health, and identifying 
potential risks with eating that need to be discussed with other specialized members 
of the team. Allied health providers can also support residents with getting to the 
dining room and using this time for mobilization.

13.2.5  The Nursing Role in Malnutrition

The nursing team links the entire multidisciplinary team together. Consisting of 
registered nurses, registered or licensed practical nurses, and care aides, nursing 
staff are essential for all core activities that involve prevention, detection, and treat-
ment of malnutrition (Chaps. 1–6). For example, during their assessment, nurses 
identify potential challenges that impact food access and consumption. They also 
complete ongoing monitoring of patients and residents during meals, such as how 
much is consumed and if eating challenges occur, to not only prevent malnutrition 
but also determine the effectiveness of treatments. They measure body weight and 
are commonly the team member that completes nutrition screening and dysphagia 
screening [12, 32]. They are integral in identifying potential risk of malnutrition, 
dysphagia, and/or issues with self-feeding given their consistent interactions with 
patients and residents. Nurses often initiate referrals to other members of the multi-
disciplinary team and community services. They can be involved in delivering oral 
nutritional supplements during medication passes [32], as well as micronutrient 
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pills. Where dietitians are unavailable in the community setting, nurses are vital to 
preventing, detecting, and treating malnutrition of vulnerable older adults and may 
be involved in providing basic nutrition counseling [33]. As the nursing team is 
most involved with the patient on a day-to-day basis, it is important that they are 
well educated on malnutrition (Chap. 12).

13.2.6  Management and Healthcare Leaders

Directors of care, managers, and practice and other healthcare leaders also have 
responsibility for promoting quality nutrition care and prevention of malnutrition in 
older adults [18]. Specifically, leaders can support a care culture that supports the 
use of appropriate screening tools, protocols, and standards that are based on best 
available evidence, quality food; systems that support food delivery, removal of bar-
riers to food intake, and identification and treatment of those who are malnourished; 
and clarifying roles and training staff on these roles [34].

13.3  Multidisciplinary Models of Malnutrition Care

The Making the Most of Mealtimes conceptual model [35] provides a basis for 
considering the multidisciplinary team approach to promoting food and fluid intake 
and preventing malnutrition in long-term care. Resident, staff, and home determi-
nants impact food intake, but central to this model is that meal access, meal quality, 
and mealtime experience directly impact food intake and can be modified by team 
actions. This conceptual model was confirmed in the Making the Most of Mealtimes 
prevalence study, identifying that eating assistance, food quality, and mealtime 
experience were all important for promoting food intake in over 600 residents across 
32 long-term care homes [26]. Thus, multidisciplinary care is needed to prevent 
malnutrition in the residential setting.

Best practice pathways for acute care, transitions, and primary care provide guid-
ance on multidisciplinary care of malnourished patients. Several pathways have 
been created for specific patient groups. An example is the Integrated Nutrition 
Pathway for Acute Care [36] designed to provide direction on the prevention, detec-
tion, and treatment of malnutrition. Screening is completed on admission by admit-
ting personnel, including nurses and admitting clerks, or potentially by electronic 
assembly and alerting based on admission data. Those identified to be at risk are 
assessed, usually by dietitians, using the subjective global assessment [21] to diag-
nose malnutrition. Standard care practices to promote food intake are commonly 
identified and implemented by nursing staff, such as reducing barriers to food intake 
(e.g., the need for eyeglasses and dentures, positioning patients for meals) or deter-
mining if the patient is at risk for dysphagia. Monitoring food intake is commonly 
completed by nursing staff members, such as care aides or dietary aides, to identify 
improvements and determine if a patient needs intervention before there are signifi-
cant weight changes [37]. Weight monitoring is also completed. Nurses deliver 
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medications and pass out oral nutritional supplements as an advanced care strategy. 
Dietitians are involved in identifying specialized diet prescriptions for malnour-
ished patients and work with physicians to prescribe enteral or parenteral nutrition 
as necessary. Discharge planning involves the entire multidisciplinary team to plan 
for a successful transition home, including referral to the primary care team, con-
tinuing dietitian treatment post discharge, and referral to community services. The 
Primary Care Nutrition Pathway for Hospital to Community Transitions [38] out-
lines the multidisciplinary roles involved to continue the nutrition care. The primary 
responsible healthcare provider (e.g., nurse practitioner, family physician) is central 
to this care, linking malnourished patients to community dietitians and services to 
support food access and monitoring the nutritional status of patients. When a dieti-
tian is not available, the primary care provider can follow a basic nutrition plan to 
meet the needs of malnourished patients (https://nutritioncareincanada.ca/resources- 
and- tools/primary- community- care/nutrition- care- pathways). The companion 
Primary Care Nutrition Pathway for Older Adults (65+) provides specific guidance 
for older adults living in the community and is focused on early detection and pre-
vention. In this pathway, the primary care provider initiates nutrition screening and 
provides educational resources and a basic nutrition care plan, referring high-risk 
patients to the dietitian for further assessment and treatment.

13.4  Standards and Policy Promote Multidisciplinary 
Malnutrition Care

In addition to bottom-up approaches by individual healthcare professionals and care 
institutions to provide quality nutrition care to prevent or treat malnutrition, top- 
down approaches also improve care. For example, accreditation has been demon-
strated to lead to malnutrition screening at a national level [39]. Best practice 
pathway implementation is supported with policies or standards, as spread and scale 
are facilitated with the mandate of practices. An example is the Malnutrition 
Prevention, Detection and Treatment standard from the Health Standards 
Organization (https://healthstandards.org/), which describes an inclusive and com-
prehensive approach to multidisciplinary malnutrition care.

13.5  Examples of Multidisciplinary Malnutrition Care

The More-2-Eat study [5] is an example of the successful implementation of the 
multidisciplinary Integrated Nutrition Pathway for Acute Care [36]. Phase 1 demon-
strated the feasibility of implementing the pathway in five hospitals and the vital 
role of the multidisciplinary team. Each hospital was led by a champion who was a 
nutrition manager, lead dietitian, or nurse. With the support of multidisciplinary site 
implementation team (nurse, physician, SLP, physiotherapist, food services man-
ager, pharmacist, etc.), the pathway was tailored to the context of each hospital. For 
example, in one site, physical therapists supported nutrition monitoring by walking 
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patients to weigh scales for their biweekly weights [37]. In another site, dietary 
team members completed admission screening while providing patients with menus 
and determining their preferences. Food intake monitoring was completed in some 
sites by the nursing staff, while in one site this was the domain of dietary staff who 
delivered and picked up trays [37]. Regardless of how the pathway was tailored, 
success in implementation was demonstrated, including improved practices and 
patient-reported outcomes and, in four of the five sites, decreased length of stay [32, 
40]. Phase 2 demonstrated that implementation could be replicated in more sites and 
with only the resources available to the hospital [5, 41].

This example highlights the necessity of multidisciplinary nutrition care. There 
is a role for all members of the healthcare team to prevent, detect, and treat malnu-
trition with basic care interventions, especially when a dietitian is unavailable [42].

13.6  Summary

This chapter has provided an overview of malnutrition, how it is screened and diag-
nosed, and the role of the multidisciplinary team, across all healthcare sectors, in the 
prevention, detection, and treatment of malnutrition. Each discipline has a role to 
play [42, 43]. Nurses are an integral member of the team, preventing and detecting 
malnutrition and providing basic nutrition treatment, while linking other team 
members and community service providers together to ensure that older adults 
receive the care they need. Conceptual models and best practice pathways for mal-
nutrition guide the process of multidisciplinary care for older adults.

Take-Home Points

• Malnutrition prevention, detection, and treatment benefit from a multidisci-
plinary model.

• Pathways of care have been developed to support a multidisciplinary process in 
malnutrition care for geriatric patients in acute care, transitions, and primary care.

• All health professionals have a role to play, due to the complexity of causes and 
treatment of geriatric malnutrition.

• Nurses play a central role in coordination of geriatric nutrition care.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Apply the updated recommendations of physical activity for older people.
• Justify health benefits of physical activity in older adults.
• Describe the rationale for combined exercise and nutritional interventions.
• Report strategies to enhance physical activity level.

14.1  Importance of Physical Activity in Older Adults

Healthy aging conceptualization is grounded in fostering the functional ability of older 
people, so they can be and do what they value [1]. Being physically active is a key fac-
tor to prevent and maintain intrinsic capacity and to optimize functional ability in old 
age. Physical activity (PA) is considered as any bodily movement produced by the 
contraction of muscles, increasing energy expenditure [2]. In a new and broader defini-
tion, PA involves people moving, acting, and performing within culturally specific 
spaces and contexts and is influenced by a unique array of interests, emotions, ideas, 
instructions, and relationships [3]. Exercise is defined as planned, structured, and repet-
itive movement to improve or maintain some component of physical fitness [2].

PA can be undertaken as part of recreation and work or as part of domestic tasks. 
While some PA activities can be more pleasant than others, with associated mental 
and social benefits, if older people undertake PA regularly and in a sufficient dura-
tion and intensity, they will have health benefits [4]. Reducing physical inactivity is 
part of World Health Organization (WHO) global strategy to manage noncommuni-
cable diseases (NCDs). Implementing community-wide public education and 
awareness for PA and providing PA counseling and referral as part of routine pri-
mary health-care services are considered “best buys” interventions, particularly for 
low- and middle-income countries [5].

14.2  Recommendations for Physical Activity

Recommendations suggest 150–300  min of moderate-intensity aerobic physical 
activity or at least 75–150 min of vigorous-intensity aerobic physical activity or an 
equivalent combination of moderate- and vigorous-intensity activity throughout the 
week, for substantial health benefits [6]. Aerobic activity is recommended to be 
performed in bouts of at least 10 min each. There is high evidence of an inverse dose 
response relationship between volume of aerobic physical activity and risk of physi-
cal functional limitations in the general older adult population.

For older adults that are not able to complete the above recommendations, they 
should be physically active as their abilities and conditions allow [6]. As highlighted 
in the 2020 WHO recommendation, “Doing some physical activity is better than 
doing none.”
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Older adults should include multicomponent physical activity that combines 
aerobic, strengthening, and functional balance on 3 or more days a week; strength 
training for all major muscle groups should be considered 2 or more days a week 
[6]. For adults with chronic conditions, a frequency of 3 days a week is commonly 
recommended.

The types of PA most popular for older adults are light intensity, such as walking 
and gardening [2]. Older adults should gradually increase the duration and fre-
quency of moderate-intensity activity rather than rapidly increasing to vigorous- 
intensity activity [6, 7]. Growing evidence supports that light-intensity activities, 
like a slow walking or housework (e.g., ironing and dusting), also offer a protective 
benefit against diseases and disability [8, 9]. Older adults should be as active as pos-
sible. Even when recommendations are not met, efforts to integrate more light- 
intensity activities into everyday life are beneficial.

14.3  Benefits of Physical Activity

Benefits of PA in middle age to older adult years include the maintenance of bal-
ance, strength, flexibility, and exercise capacity (Table  14.1). Whether achieved 
through prescribed multimodal or multicomponent exercises or mustering cattle and 
rural fencing, PA optimizes physical, mental, and musculoskeletal health, health- 
related quality of life, and functional independence and abilities and decreases the 
risk of falling.

Older adults presenting with geriatric syndromes, such as falls and fragility frac-
tures, malnutrition, frailty, depression, and urinary incontinence, may present with 
different levels of functional disability and deconditioning, resulting in low physical 

Márcia has worked on a cattle ranch for most of her life. Although she was 
thin, she was a strong, hardworking, healthy, and happy woman who slept 
well at night. She did not take any medications and, although having annual 
checkups with the community nurse, had never needed to see the doctor or go 
to hospital.

Following a fall off her horse at the age of 76, Márcia spent most of her 
days in bed. She had poor dietary intake, ongoing falls, and urinary inconti-
nence over the next 6 months. Márcia’s son José eventually convinced her to 
receive a visit from the local community nurse. Shortly afterward, Márcia 
presented to hospital where multiple vertebral crush fractures, malnutrition, 
frailty, vitamin D deficiency, osteoporosis, and depression were diagnosed.

14 Physical Activity, Exercise, and Physical Rehabilitation
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activity levels and the adoption of sedentary behavior over time. Appropriately pre-
scribed exercise and PA are demonstrated to be safe and have a beneficial effect on 
functional ability; these benefits can be extended to older adults like Márcia, even in 
the presence of existing physical and functional limitations. Multimodal or multi-
component exercises including balance, strength, flexibility, and functional training 
are strongly recommended to manage significant loss of physical function and 
mobility [22].

Over the next 6  months, Márcia worked together with many different 
health-care providers in the hospital, rehabilitation center, and secondary 
prevention fracture clinic and achieved her goal of being back in the saddle 
within 1 year.

Table 14.1 Benefits of physical activity in older adults

Potential benefit Examples
Health conditions and 
mortality

• 22% ↓ all-cause mortality [10]
• 12% ↓ risk of breast cancer [11]
• Noncommunicable disease (e.g., coronary heart disease, type 
2 diabetes) prevention/management [2, 12]

Cognitive function, mental 
health, and health-related 
quality of life

• 36% ↓ risk of cognitive decline [13, 14]
• 24% ↓ all-cause dementia (moderate-intensity)
• 28% ↓ all-cause dementia (high-intensity) [13, 14]
• 40% ↓ Alzheimer’s disease development [11]
• 21% ↓ incident depression (high-intensity) [11]
• Poor sleep quality and declining intrinsic capacity
• Increased health-related quality of life

Musculoskeletal health • 31% ↓ in relative risk of fracture (hip, wrist, and vertebral 
fractures) [15]
• Improved lumbar spine bone mineral density,may improve 
hip (femoral neck) bone mineral density [15]
• Probable positive impact on frailty and sarcopenia (resistance 
training, combination of resistance, balance, endurance, and 
function exercise) [16]

Physical function and 
disability

• Approximately 50% likely ↓ risk of functional limitations/
disability (moderate/high levels) [17]
• Strongly recommended to ↓ loss of physical function and 
mobility (multimodal or multicomponent exercises including 
balance, strength, flexibility, and functional training) [17]
• Delayed disability or functional limitation and prolonged 
disability-free life (high levels in middle age) [18]

Fall prevention • 31% ↓ in falls (dance-based mind-motor activities [19]
• 23% ↓ in falls (structured exercise) [20]
• 42% estimated reduction in the rate of falls (exercise dose of 
more than 3 h/week of balance and functional exercises) [20]
• Exercise as a single intervention did not reduce falls but was 
able to enhance mobility in frail older people recently 
discharged from hospital [21]

C. A. Lima et al.



193

14.4  Nutrition Status and Physical, Functional, Exercise, 
and Rehabilitation Outcomes

Malnutrition can influence physical and functional activity, exercise, and rehabilita-
tion processes of older adults [23], increasing the length of stay in the hospital and 
the rates of readmission [24]. Nutritional status has been correlated with poor basic 
activities of daily living (ADL) and instrumental activities of daily living (IADL) in 
community-dwelling [22], institutionalized [25], and hospitalized older adults [26]. 
Older people who report unintentional weight loss are at a higher risk of developing 
limitations in ADL such as bathing, dressing, and eating [27], as well as older peo-
ple who report obesity [28]. Also, low body mass index (BMI) [29] and high BMI 
[28] have been shown as a risk factor for the onset of activities of daily living limita-
tions. Particularly the combination of a high BMI and dynapenia, defined as 
dynapenic obesity, is associated with a poorer physical function when compared to 
obesity alone [30]. Malnutrition has also been associated with high risk of falling 
[31], harmful falls [32], hip fracture incidence, and reduced ability to recover pre- 
fracture functional capacity in patients after hip fracture [33].

Vitamin D and protein has an important function on muscle strength, so its 
deficits can lead to muscle weakness [34]. Administration of high-protein diets, 
with protein throughout the three meals associated with high doses of calcium and 
vitamin D, can improve muscle health and decrease the risk of fracture [34] 
(Chap. 9).

14.5  Combined Nutrition Physical Activity/
Exercise Interventions

Consequently, we make the case that in the absence of adequate nutrition, physical 
activity or exercise interventions are unlikely to lead to optimized health or health- 
related quality of life for older adults like Márcia. Although the evidence remains 
inconsistent, there is a growing body of evidence to support combined nutrition and 
exercise/PA interventions in older adults. Particularly the combination of protein 
intake and nutrition counseling with exercise has demonstrated reduced long-term 
mobility disability [17, 22], improved frailty scores [35], improved lower limb func-
tionality [35], and increased independence in activities of daily living [35].

14.6  Physical Rehabilitation

Rehabilitation is a set of person-centered interventions across multiple disciplines 
with the key objective of optimizing functioning and reducing disability [36]. A 
person-centered care approach for older people includes the assessment and devel-
opment of a care plan based on the assessment of vitality (including the nutritional 
care), visual, hearing, cognitive, locomotor, and psychological capacities; underly-
ing diseases (and risk factors); caregiving needs; assessment, selection, and 
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provision of assistive products (e.g., walking aids, therapeutic shoes, grab bars); 
physical environment modifications; and need for social care (Chaps. 1 and 13) [37].

A comprehensive care approach conducted by an interdisciplinary team allows 
tailoring older people and caregiver’s needs and ensures interventions orientated 
toward relevant outcomes, avoiding unnecessary treatments, polypharmacy, and 
poor adherence to interventions. Particularly for older people with significant loss 
of mobility due to chronic conditions, the combination of rehabilitation interven-
tions and the enhancement of PA level may amplify positive outcomes [6].

14.7  Enhancing Physical Activity Level Among Older People

Diverse health-care professionals can help older people to increase their PA levels 
by exploring, discussing, and intervening to reduce barriers and enhance facilitators 
for being more active (Table  14.2) [38]. These actions include establishing and 
negotiating individual realistic goals, taking into account specific needs, health con-
ditions, and physical limitations, and creating a shared, tailored plan that addresses 
each recommended type of activity/exercise with specific goals, need of supervi-
sion, and safety procedures. Applying behavioral strategies of positive reinforce-
ment using motivational interviewing strategies to stimulate participation in PA 
demonstrates successful long-term results. Goal setting and self-monitoring in com-
bination with the use of digital technologies such as sensors (e.g., pedometers and 
accelerometers) have also proven beneficial [38, 39]. The use of smartphone, tablet 
apps, and mobile text messages is promising and appears to be acceptable and ben-
eficial for the maintenance and improvement of PA in the short term [39]. E-health 
strategies are being increasingly used to promote and track physical activity among 
older people (e.g., mobile apps, wearable, digital PA coaching, online social sup-
port, video demonstrations, video games, etc.) with positive results in increasing the 
time spent on physical activity, the energy expenditure in physical activity, and the 
number of walking steps. These strategies should be used to enhance physical activ-
ity level among older adults [39].

14.8  Summary

Benefits of physical activity are substantial and contribute to healthy aging. 
Particularly, multicomponent exercises, nutritional interventions, and rehabilitation 
can improve physical functioning and prevent disability. Health-care professionals 
play a key role in implementing strategies to enhance physical activity 
participation.

Take-Home Points

• The recommendation is 150–300  min of moderate-intensity aerobic physical 
activity or at least 75–150 min of vigorous-intensity aerobic physical activity or 
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an equivalent combination of moderate- and vigorous-intensity activity through-
out the week, for substantial health benefits.

• Older adults should combine aerobic, strengthening, and functional balance 
exercises.

• Exercise can be part of lots of things as recreation, work, or domestic activities.
• Doing some physical activity is better than doing none—it is important be physi-

cally active as their abilities and conditions allow.
• Nutritional treatment reduces the progression of functional decline, even further 

when associated with PA programs, reducing long-term mobility disability.
• The use of e-health strategies to enhance PA should be considered.

Table 14.2 Interdisciplinary opportunities for enhancing physical activity in older adults

Who What How
Medical doctor/
physician

Physical activity advice Specific physical activity advice (type, 
frequency); plan of action and follow-up [40]; 
address individual motivators, facilitators, and 
barriers; refer to local physical activity 
opportunities or to a professional able to offer a 
specific physical activity or exercise plan

Physiotherapist Promote physical 
activity [41] and provide 
tailored preventive 
interventions and/or 
rehabilitation program

Assess and prescribe appropriate program 
according to needs, preferences, abilities, and 
conditions; specific physical activity advice 
(type, frequency); plan of action and follow-up; 
encourage progress and participation  [42]

Physical educator 
and fitness 
professionals

Provide tailored 
physical activity/
exercise program

Assess and prescribe appropriate program 
according to needs, preferences, abilities, and 
conditions; specific physical activity advice 
(type, frequency); plan of action and follow-up; 
encourage progress and participation

Nurse and other 
health-care 
professionals

Promote physical 
activity participation

Explore and discuss awareness of the benefits of 
being active; address individual motivators, 
facilitators, and barriers; refer to local physical 
activity opportunities or to a professional able to 
offer a specific physical activity or exercise plan 
[43, 44]

Volunteers and 
carers

Promote physical 
activity participation

Be a physical activity enthusiast; explore and 
discuss awareness of benefits of being active. 
Address motivators, facilitators, and barriers; 
refer to local physical activity opportunities or to 
a professional able to offer a specific physical 
activity or exercise plan [43]; provide support 
and/or company to those who need it [38]

Researchers Promote and 
disseminate science

Generate and implement high-quality evidence 
for physical activity; investigate local barriers 
and facilitators for implementing successful 
strategies

Policy makers Implement healthy 
aging policies, 
environments, and 
infrastructure

Provide free or low-cost exercise programs that 
are tailored to personal needs and preferences 
[4–6]; create safe environments, access to parks 
and other recreational facilities, and safe 
footpaths [45]
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Learning Outcomes
By the end of this chapter, you will be able to:

• Outline the nutrition-related causes of PIs.
• Explain the importance of good nutrition in preventing and managing PIs.
• Explore nutrition care most likely to impact on the prevention and management 

of PIs as part of a holistic approach.

15.1  Pressure Injuries

Pressure injuries (PIs, also known as pressure ulcers) are localised areas of skin and 
underlying soft tissue damage [1] that are especially common in older people with 
impaired mobility and acute or chronic health problems and who are identified as 
frail [2]. PIs are mainly preventable, and, although there is abundant evidence-based 
guidance readily available, they remain common patient safety incidents attributed 
to missed care [3]. Multidisciplinary management of the extrinsic and intrinsic fac-
tors that contribute to the development of PIs is central to prevention and 
management.

PIs are classified by the severity and depth of tissue damage, ranging from intact 
skin with non-blanching erythema (stage I), partial skin loss with exposed dermis or 
blister (stage II) and full-thickness skin loss extending into the adipose layer (stage 
III) to full-thickness tissue loss with exposed underlying tissues (stage IV). Some 
PIs are unstageable because the base of the wound cannot be observed due to slough/
eschar. Persistent non-blanchable, deep-red, maroon or purple discoloration with 
intact or non-intact skin indicates deep tissue injury [1]. It is essential to consider 
the significance of mucosal membrane pressure injuries: such damage to the muco-
sal lining of the respiratory, gastrointestinal and genitourinary tracts is usually 
caused by pressure from medical devices, such as ventilation or feeding tubes [4, 5]. 
Mucosal membrane PIs cannot be staged using the classification system 
described above.

15.2  The Aetiology of Pressure Injuries

PIs are caused by pressure exerted on the skin and soft tissue overlying a bony 
prominence or a combination of pressure and shear [1]. When these extrinsic forces 
are sustained, damage to the microcirculation of the skin leads to ischaemia, reduced 
nutrient supply to cells and accumulation of metabolites [6], resulting in tissue 
necrosis. Prolonged exposure of the skin surface to moisture (from urine, sweat, 
saliva, faeces and wound exudate) can also lead to inflammation and damage to the 
epidermis [7], increasing the risk of tissue injury. Medical devices (such as endotra-
cheal and nasogastric tubes, oxygen tubing and masks, urinary catheters and casts) 
exert pressure at the interface of the skin and soft tissue [8].
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A range of patient-specific intrinsic factors affect the tolerance of soft tissue to 
pressure and shear including nutrition, microclimate, perfusion and comorbidities 
(e.g. frailty, respiratory and cardiovascular disease and diabetes) [1]. Health condi-
tions resulting in diminished blood, oxygen and nutrient supply decrease the toler-
ance of the tissues to damage from extrinsic factors. The initial focus in the 
prevention of PIs is the assessment of patient risk by identifying extrinsic and intrin-
sic factors which make a person vulnerable to skin damage.

15.3  The Link Between Malnutrition and Pressure Injuries

Malnutrition is an independent intrinsic risk factor for the development of a PI, 
increasing the risk by three to five times, with risk increasing as the severity of malnu-
trition increases [9–11]. Importantly, all patients with PIs, even in the absence of mal-
nutrition, have increased nutritional requirements for both protein and energy. If a 
patient is malnourished or undernourished, deterioration of the wound and delayed 
wound healing may also result. Macro- and micronutrients are required by tissues and 
organs to support growth, development, maintenance and repair of body tissues [11].

While malnutrition is an established risk factor for PI [9] and skin tears [12], health 
professionals are not always aware of the significance of malnutrition in PI develop-
ment, resulting in limited action at a local level. Both nutrition and hydration are 
central to maintaining skin and tissue integrity and facilitating tissue repair processes, 
so failure to manage these is a major factor in PI risk. Eating problems, weight loss, 
inadequate nutritional intake and malnutrition are frequently cited as key risk factors 
for the development of skin damage and delayed healing [9, 10]. While underweight 
and malnutrition are known risk factors for PI development, obesity (class I, BMI 
30–34.99 kg/m2) has been found to be protective [5]. Morbid obesity (BMI ≥ 40 kg/
m2), however, has a similar odds ratio (OR = 3.5) as malnutrition for the development 
of a PI when compared with those in the healthy weight range [5]. Morbidly obese 
patients with a concurrent diagnosis of malnutrition had an 11-fold odds of develop-
ing a PI when compared with those who were well nourished, albeit morbidly obese 
[5]. This is particularly significant for patients who are morbidly obese and have sar-
copenia related to malnutrition which can be difficult to identify.

15.4  Prevention and Management of PIs with a Focus 
on Nutrition Care

Interdisciplinary action is needed to identify, prevent and treat malnutrition, particu-
larly in older adults at risk of PI, to help reduce the incidence and subsequent harm. 
Unfortunately, most literature to date has only looked at risk or treatment, and not 
interventions that aim to minimise risk. The focus of this chapter is on nutritional 
interventions as part of an individualised and holistic approach to prevent and treat 
PIs. An overview of non-nutrition interventions to prevent PI can be found in the 
2019 International Guideline [1]. International nutritional guidelines also provide 
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an updated, comprehensive review of the research literature and recommendations 
reflecting recent evidence to direct best practice [1, 13, 14] with the following main 
recommendations:

• In combination with PI risk assessment, nutrition screening should be conducted 
to identify older adults who are malnourished or at risk of malnutrition.

• Those identified as malnourished or at risk should have a more detailed assess-
ment conducted by a nutritionist/dietitian.

• An interprofessional team approach to nutrition care, as discussed throughout 
this book, is essential.

The international guidelines [1] also provide advice regarding the management 
of PIs through nutritional interventions. These are summarised in Table 15.1.

Table 15.1 Guidance for the management of pressure injuries through nutritional interventions

Clinical guidance

Reference to 
other chapters/
literature

Use a validated malnutrition screening tool to screen all patients at risk of or 
with a PI for potential malnutrition

[1, 14]

Patients with a PI should be referred to a dietitian for a comprehensive 
nutrition assessment and development of an individualised nutrition care plan

[1, 14]

Patients with a PI have increased protein and energy requirements; refer to 
local guidelines (where available) to guide practice

Chapters 2–5

Energy targets range from 125 to 145 kJ/kg (30–35 kcal/kg) [1, 14]
Protein targets range from 1.2 to 1.5 g/kg
Maintain awareness of high-risk groups:
Malnourished patients [1, 14]
Underweight patients [1, 5, 9]
Morbidly obese patients [1, 5]
Planning and implementation of measures to increase nutrient intake Chapters 6 and 

10–13
Patient education about PIs and their causes and the role of nutrition in PI 
prevention and wound healing

Chapter 12
[1, 13, 14]

Monitoring of nutritional intake Chapters 5 and 6
Multivitamin/vitamin/mineral replacement should be considered only for 
patients with nutrient deficiencies (with attention to blood biochemistry 
monitoring): if concerns regarding nutritional adequacy or a patient’s risk of 
deficiencies (e.g. high-risk group such as alcoholics)

Chapters 2–5
[1, 14]

Monitoring of nutrition status including weight monitoring, food charts and 
symptom management (e.g. constipation, poor appetite, post-operative 
nausea and vomiting)

Chapters 2–6

Consider nasogastric (NG) feeds for patients with poor appetite/intake at risk 
of PI, with consideration of the risks of PI where the NG tube is secured

Chapter 5

Maintain awareness of NGT securement as a risk factor for the development 
of mucosal PIs

[1]

Recognise hydration as key to ensuring nutrient delivery and oxygenation to 
support wound healing, encourage fluid intake, and consider at-risk groups 
(e.g. dysphagia)

Chapter 7
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The evidence indicates that it is a combination of intensive nutrition inter-
ventions, with a multidisciplinary approach led by a nutritionist or dietitian, that 
are most likely to be successful in preventing and treating PIs [1, 14]. Nutrition 
care also facilitates healing of PIs and should form part of an MDT approach to 
management [1]. Where access to a dietitian is limited or unavailable, systema-
tised, interdisciplinary approaches to nutrition care for older adults at risk of 
malnutrition, including those with a PI, should be considered to empower the 
wider team to ensure patients meet increased nutrition requirements [15–17]. 
Dietitian or medical nutrition specialists are best placed to ensure oversight of 
evidence-based nutrition care practice and deliver specialist nutrition care. The 
nursing team is often well placed to recognise and manage risk of PI because 
nurses have continuous care of the patient (Chap. 6) [17–19]. Nurses therefore 
play a key role in the implementation of nutrition management in collaboration 
with nutrition specialists and are also ideally positioned to ensure continuity of 
nutrition and other aspects of care for patients with at risk of PI on discharge or 
transfer.

PIs are considered patient safety events that may reflect poor-quality interdisci-
plinary care, and, in some countries, there are financial penalties for health-care 
providers when such events occur [20]. PI prevention strategies recognise the prior-
ity of evidence- based nutrition care and the need to embed this in practice through 
education and governance that involves nutritionists as experts.

15.5  Summary

Pressure injuries remain significant patient safety incidents for older people with 
mobility problems, frailty and concurrent medical conditions. They are, however, 
mostly preventable with evidence-based risk assessment and intervention. 
Evidence shows that malnutrition is an independent risk factor in the development 
of PIs and a contributor to delayed healing. Multidisciplinary evidence-based 
interventions have been shown to be successful in both managing malnutrition 
and preventing and managing pressure injuries, in keeping with international 
guidelines.

Take-Home Points

• Malnutrition is an independent, but modifiable, risk factor for PI development 
and delays wound healing.

• Appropriate nutrition is essential for PI prevention and management.
• Older adults with a PI have increased protein and energy requirements.
• PIs are preventable and require a multidisciplinary team approach.
• International guidelines summarise the most clinically effective multidisci-

plinary nutritional interventions that support the prevention and management 
and PIs.

15 Pressure Injury Prevention and Management
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• Report health consequences of obesity.
• Understand the obesity paradox.
• Formulate strategies how to improve health in obese older adults independent 

from weight loss.

16.1  Definition and Epidemiology

Overweight and obesity are characterized by abnormal or excessive body fat accu-
mulation which has shown to increase the risk for several diseases. Usually, body 
mass index (BMI), a person’s weight (in kilogrammes) divided by the square of his 
or her height (in metres), is used to identify obesity. For persons older than 18 years, 
the WHO defines overweight and obesity as follows: BMI equal to or more than 
25  kg/m2 is considered overweight and BMI of 30  kg/m2 or more as obese [1]. 
However, appropriateness of these cut-off values for older adults has been ques-
tioned [2], and specific cut-off values (23–30  kg/m2) for older adults have been 
suggested [3] and consecutively introduced, e.g. in Iceland [4].

As a global epidemic, obesity is also very prevalent in older adults and has been 
increasing over the past decades [5]. According to results from the US National 
Health and Nutrition Examination Surveys in 2014, the prevalence of obesity was 
38% in man and 39% in women older than 60 years of age [6]. Similar results have 
been found in other Western countries as well, including the United Kingdom, 
Canada and Iceland [7–9].

16.2  Changes in Body Composition with Ageing

With ageing, alterations in body composition can be observed, especially loss of 
lean body mass, bone mass and body water and increase in fat mass. In addition, fat 
mass redistributes with ageing as more visceral fat accumulates in the abdominal 
region and amount of subcutaneous fat reduces in other regions of the body; and 
there is also fat accumulation in the muscle, liver and heart [10]. In consideration of 
these alterations in body composition, some older adults face increased health risks 
due to concomitant excessive fatness and decreased muscle mass, condition called 
sarcopenic obesity (SO, Chap. 8) [11]. Further, patients can be both overweight and 
malnourished at the same time, with substantial impact on patient and/or healthcare 
outcomes (diagnosis of overweight or obese malnutrition, DOOM) [12]. Note 
DOOM is different to SO. SO includes age-related sarcopenia, whereas DOOM is 
specifically limited to those with concurrent diagnoses of malnutrition and obesity.

16.3  Causes of Obesity

The main cause of obesity and overweight is an energy imbalance between energy 
intake and energy expenditure. In many populations and societies, there have been 
an elevated consumption of energy-dense foods containing excessive amount of fat 
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and sugar and a decrease in physical activity due to the predominantly sedentary 
nature of today’s work, passive modes of transportation and increasing urbanization 
[13, 14]. Adverse alterations in dietary intake and decreased physical activity can be 
attributed to environmental and societal changes associated with sectors such as 
health, agriculture, transport, urban planning, environment, food processing, distri-
bution, marketing and education [1].

As ageing is characterized by a markedly loss of muscle mass, reduced exercise 
and reduced basal metabolic rate with the preference of oxidizing carbohydrate 
instead of fat, older adults might be even more prone to develop obesity. Although 
caloric intake does usually not increase significantly and may actually decrease with 
age, this does not seem to compensate for the decline in energy expenditure, which 
leads to body fat accumulation and consequently to metabolic problems [15].

16.3.1  Health Consequences of Obesity

Obesity leads to unfavourable physiologic state due to changes in insulin resistance, 
sex hormones, growth factor milieu, increased blood lipids and the creation of vari-
ous adipokines, including inflammatory cytokines, e.g. tumour necrosis factor-α 
and interleukin-6 [16, 17]. These serious changes in the body’s physiology contrib-
ute to increased likelihood of several diseases (mentioned below) and might create 
an environment that favours cancer development [18].

Consequently, increased body fatness is a serious risk factor for metabolic dis-
eases, e.g. cardiovascular diseases (mainly heart disease and stroke), diabetes and 
some cancers (including endometrial, breast, ovarian, prostate, liver, gallbladder, 
kidney and colon). The risk for these non-communicable diseases increases with 
increasing BMI, and at present times, overweight and obesity are associated with 
more deaths than underweight on a global perspective [1, 19, 20]. In addition to the 
metabolic consequences of obesity, excess weight plays burden to musculoskeletal 
system and is a major risk factor for osteoarthritis in the lower extremities. Moreover, 
obesity impairs physical functioning and mobility limitations, which are common 
among older obese people [21].

16.3.2  Obesity Paradox: Protective in Older Adults 
and Patient Population

Many chronic conditions may lead to weight loss among older adults, and at that 
time being, obese may provide additional protection. In fact, some people who are 
obese live actually longer than their normal weight counterparts. This phenomenon 
is called ‘obesity paradox’. For example, patients with coronary artery disease, 
heart failure, type 2 diabetes and chronic kidney disease have lower mortality risks 
than [22, 23] or similar [24–26] to older adults in the normal weight category.

It may sound counter-intuitive that a known risk factor for several diseases actu-
ally turns protective after diagnosis of these conditions, and over the past decade, 
there has been an active scientific discussion about the obesity paradox proposing 
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evidence both for and against it [27]. Some studies emphasize the role of muscle 
mass [28] and cardiorespiratory fitness [29], and it appears that the obesity paradox 
may not apply to physically fit persons [30]. However, several factors have been 
identified which may explain the protective effect of excess weight. These include 
better nutritional reserves, better haemodynamic stability, higher bone mineral den-
sity and protection from fat around hip area in case of a fall [31–33]. In addition, 
several factors related to the study design and study populations may explain why 
lower mortality risk is observed among obese persons, including healthy survivor 
bias; individuals with severe illness may have lost weight recently leading to lower 
BMI; BMI does not necessarily represent body fat; BMI cut-offs are not being 
appropriate; and obese patients are diagnosed earlier [34–36].

16.4  Is Targeted Weight Loss Appropriate in Older Adults?

Weight loss among older obese has not been generally recommended, since weight 
loss may have harmful effects by accelerating loss of muscle mass and bone density. 
However, during the last decades, many weight loss intervention studies in older 
obese adults have been carried out, and our understanding on weight management 
at older ages is increasing [37–39]. These studies suggest that the combination of 
controlled weight loss and energy reduction, but protein-adequate diet, combined 
with exercise produces the most beneficial effects on weight loss, physical function-
ing, quality of life and reduced pain. In addition, studies have also reported positive 
changes in body composition, i.e. decreased weight and fat mass, and improved 
glycaemic control [40–42].

Although multicomponent interventions are a reasonable and appropriate method 
in our opinion, it is difficult to attribute positive outcomes of such studies solely to 
weight loss and might be even misleading. Considering that the achieved and main-
tained mean weight loss is usually small in such studies (around 5 kg) [41], one 
could argue that differences in health outcomes between intervention and control 
groups are likely driven by physical activity and not by minor weight loss. This 
assumption is supported by studies reporting beneficial changes in physical function 
and cardiovascular risk factors after an exercise protocol with no weight change at 
all [43–45].

As an example for this methodological dilemma, we want to cite a recent meta- 
analysis on intentional weight loss and mortality in older adults [46], in which 
weight loss is associated with a 15% reduced risk of mortality. However, when look-
ing at the individual studies, it can be seen that this reduction is mainly driven by 
studies including exercise as part of the intervention [38–42], whereas diet-only-
induced- weight loss studies showed even increased mortality in the intervention 
group (albeit not significant) [32–35].

It has been suggested that obese older adults who have either metabolic abnor-
malities, e.g. increased circulating triglycerides, or functional impairment, for 
example, slow gait speed, would benefit most for weight loss, under the provision 
that that lean body mass and bone mass can be preserved [47]. However, in real life, 
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it might be impossible to limit these losses, as the negative energy balance during 
weight loss is responsible for a catabolism which inevitably affects negatively the 
skeletal muscle and bone [48].

Considering the uncertainty of the benefits of intentional weight loss according 
to intervention studies and the overwhelming evidence from epidemiological 
research on the negative effects of weight loss in older adults, as well as the given 
difficulties to maintain weight change [49], it seems prudent not to focus solely on 
weight loss in older obese adults. This is particularly relevant where highly restric-
tive, self-prescribed ‘fad’ diets are cycled leading to both poor intake of protective 
nutrients and inadequate intake leading to sarcopenia. In case of targeted weight 
loss, it has to be carefully monitored to, as a minimum, preserve muscle strength 
and physical function with careful serial measurements to assess for sarcopenia and 
also preferably ensure a good balance of macro- and micronutrients.

The main focus among older obese adults should be in increasing physical activ-
ity by resistance and aerobic exercise to increase or maintain physical functioning, 
independence and good health in older adults without the uncertainties and hardship 
that come with energy restriction and weight loss (Chap. 14). Attention should still 
be placed to improve diet quality using nutrition therapy to optimize energy intake 
and expenditure as well as to promote healthy eating habits with adequate amount 
of protein and a broad variety of fresh products among older adults to avoid further 
weight gain and obtain benefits of the good quality of nutrition.

We think that more critical older adult’s characteristics should be explored before 
potentially initiating a weight loss diet: motivation and attitudes, cognitive function, 
social environment and family support and financial restraints.

However, it should be mentioned that obesity is a frequent concern in older 
adults with diseases that impair mobility, e.g. stroke and arthritis. These associa-
tions between mobility impairments and disease can negatively affect older adults’ 
willingness and ability to engage in healthy behaviours, consequently resulting in 
energy imbalance, weight gain and mobility disability. In order to prevent this nega-
tive loop, there is a need to find ways to optimize energy intake and expenditure. 
According to a recent review in this area, nutrition and weight loss studies in older 
adults with mobility disability are still in building stages, with a great necessity to 
conduct randomized controlled trials [50] in order to find the best approaches to 
weight loss, e.g. high-protein diet, to manage comorbidities and disease.

16.4.1  Summary

Weight loss in overweight older adults is not routinely recommended or advised 
[3] and, even in obese older adults, should only be carefully considered in partner-
ship with suitably qualified health professionals. To conclude, it is important to 
emphasize the role of healthy weight throughout adulthood. Maintaining normal 
weight and preventing weight gain during midlife prevent various chronic dis-
eases and help to maintain physical, cognitive and social functioning with 
advancing age.
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Take-Home Points

• A life-course approach to preventing obesity should be the focus of all healthcare 
providers.

• Overweight older adults should not routinely try and lose weight unless advised 
by a medical specialist.

• Obese older adults may not necessarily benefit from dietary efforts to 
reduce weight.

• Any dietary efforts to reduce weight should be accompanied by appropriate 
physical activity and careful monitoring of muscle strength and function.

• Weight loss may be harmful in older adults, even if intentional.
• There is no place for restrictive fad diets in older persons.
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The Nutritional System

Saverio Cinti

Abstract

The white and brown adipose tissues are organized to form a true organ. They 
have a different anatomy and perform different functions, but they collaborate 
thanks to their ability to convert mutually and reversibly following physiological 
stimuli. This implies a new fundamental property for mature cells, which would 
be able to reversibly reprogram their genome under physiological conditions. The 
subcutaneous mammary gland provides another example of their plasticity. Here 
fat cells are reversibly transformed into glands during pregnancy and breastfeed-
ing. The obese adipose organ is inflamed because hypertrophic fat cells, typical of 
this condition, die and their cellular residues must be reabsorbed by macrophages. 
The molecules produced by these cells during their reabsorption work interfere 
with the insulin receptor, and this induces insulin resistance, which ultimately 
causes type 2 diabetes. The adipose organ collaborates with those of digestion. 
Both produce hormones that can influence the nutritional behavior of individuals. 
They produce molecules that mutually influence functional activities including 
thermogenesis, which contributes to the interruption of the meal. The nutrients are 
absorbed by the intestine, stored in the adipose organ, and distributed by them to 
the whole body between meals. Distribution includes offspring during breastfeed-
ing. The system as a whole is therefore called the nutritional system.
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Learning Outcomes
By the end of this chapter, you will be able to:

• Understand the main physiologic aspects of a new organ that plays a pivotal role 
in the complex physiology that regulates the most important behaviors for the 
survival of mammals.

17.1  Introduction

It has been calculated that the human body is made up of approximately 37,000 
billion cells. Each of them must be fed daily. The nourishment for each cell 
type comes from the food that needs to be researched and ingested. The search 
for food is a fundamental behavior for survival that arises from the balance 
between brain activities that receive instinctual impulses and those that elabo-
rate rational responses. Food intake is a subsequent and consequent behavior, 
and it also needs the collaboration of the two components underlying the 
behavioral activity.

Today it is difficult to understand how an instinctual impulse is needed to 
activate the search for food, but until a few 100 years ago, obtaining food was not 
a trivial activity and often involved survival risks. Just think of the fact that by 
leaving the cave, primitive man could easily become from predator to prey. So, 
the impulse must have been enough to overcome even the strong instinct for 
survival.

It is even more difficult to think how stimuli may be needed to take food, which 
in itself determines a physical satisfaction or at least the interruption of an unpleas-
ant condition such as that due to prolonged fasting.

For both of these two behavioral activities, complex-acting hormones are needed, 
mainly produced by white adipocytes.

These cells form a tissue, which therefore represents the central fulcrum for the 
nutrition of our organism. They are also able to store high-energy molecules in 
relatively small spaces that nourish the body between meals, allowing us to turn 
our attention and our activity to other functions that are not exclusively dedicated 
to nutrition. The ability to have a fasting period between meals allows time not 
only to search for other food but also to search for a partner, procreate, breed off-
spring, and carry out all those activities that can guarantee the offspring the best 
possible future.
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17.2  Hormones Produced by White Adipocytes

The hormone for food research was discovered in 1994 by Jeffrey Friedman’s team 
[1]. It has been attributed the name of leptin (from the Greek leptòs, thin), a hor-
mone with endocrine and paracrine activity that acts on various organs but mainly 
on the brain and in particular on the limbic system [2], informing us about the nutri-
tional status of the organism. In fact, it determines a leptinemia that is proportional 
to the amount of white adipose tissue, i.e., the body’s energy supplies. When sup-
plies are low, leptinemia is low, and the brain receives uncontrollable impulses to 
search for food. Mice and humans, who do not produce leptin, take triple the food 
taken by normal subjects becoming massively obese, and the administration of 
recombinant leptin allows the recovery of a phenotype and normal behavior [3].

Most of the essential obese subjects develop a leptin resistance [4]. A physiologi-
cal justification for this may be considered, for example, where an organism has 
awareness of impending food shortage, and despite the presence of high energy sup-
plies and therefore high leptinemia, a leptin resistance is established allowing for 
further food intake that guarantees the possibility of surviving long periods of fasting.

This resistance to hormone is the basis of essential obesity, as the individual who 
consumes overeating makes the energy balance positive and needs a particular 
development of the white adipose tissue. The latter responds appropriately with 
expansion capacity both in the volume of each individual cell (hypertrophy) and in 
the number of cells (hyperplasia). The extraordinary expansive capacity of the white 
adipose tissue means that its weight, which represents about 20% of the total weight 
of a lean adult individual, multiplies to the point that it represents about 70% of the 
total body weight [5].

These data allow us to easily understand how it must also produce a whole series 
of paracrine-acting molecules that facilitate interaction with the extracellular matrix 
to allow adequate expansion in the event of a chronically positive energy balance up 
to extraordinary levels such as those abovementioned. The details of these secretion 
factors have recently undergone extensive revision [6].

The instinctual stimulus for the behavior of food intake is given by a hormone 
produced by the white adipocyte discovered, more recently, in 2016 by Dr. Chopra’s 
team, asprosin (from the Greek àspros, white) [7].

The most convincing fact that this hormone is essential for food intake is that sub-
jects with lipodystrophy (therefore with low leptinemia) and who have a gene mutation 
that prevents them from producing asprosin eat very little food [8]. Another important 
function of asprosin is to induce hepatic glucose release. So, during fasting, the white 
adipocyte releases fatty acids that are essential and usable directly for cardiac activity 
and stimulates the hepatic release of glucose, which is essential for brain activity.

In summary, the white adipocyte produces two hormones that act on the brain to 
induce the individual to look for food (leptin) and ingest it (asprosin). It also guar-
antees survival by supplying energy to the body’s cells and allowing long intervals 
between meals.

17 The Nutritional System



218

17.3  The Adipose Organ

From an anatomical point of view, the adipose tissue is contained in distinct depots 
which can be dissected from the rest of the body and occupy superficial (subcuta-
neous) and deep (visceral) compartments. The depots have their own morphology 
and are delimited by connective tissue capsules or serous membranes. The former 
is mainly located in the subcutaneous compartment, while the latter in the vis-
ceral one.

The color of the adipose tissue is yellowish in humans, but in some locations, the 
color is quite brown (Fig. 17.1). In humans, the most consistent brown area is placed 
in close relationship with the aorta and its main branches. Brown area quantity is 
highly variable and depends above all on age (higher in young people), nutritional 
status (higher in lean), and exposure to cold (higher in exposed).

In these sites, the fat cells have different characteristics than those of the white 
adipocytes. Mitochondria are numerous, large, and rich in laminar cristae. The adi-
pocytes of the brown areas, which are called brown adipocytes, are therefore very 
different from the white adipocytes (Fig. 17.2).

Brown adipocytes have opposite functions to those of white adipocytes: they 
disperse energy by burning fatty acids and produce heat [9]. Since the lipid vacu-
oles are in multilocular form, the quantity of fatty acids released by the adrenergic 

Fig. 17.1 Gross anatomy of adipose organ from mice maintained at 28 or 6  °C for 10  days. 
Subcutaneous (A and F) and visceral (B–E) depots are indicated. Kidneys are in site for orienta-
tion. The gray areas are brown in color, brown adipose tissue; white areas correspond to white 
adipose tissue. At 6 °C, the browning of the organ is visually evident. Bar, 15 mm. (From Murano, 
I. et al. The Adipose Organ of Sv129 mice contains a prevalence of brown adipocytes and shows 
plasticity after cold exposure. Adipocytes 2005; 1 (2), 121–130, with permission)
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stimulus is enormous, and since the mitochondria are numerous, large, and rich in 
cristae, the heat produced is physiologically relevant. If we consider that the 
human body must be constantly maintained at a temperature of about 37 °C, while 
the environmental one varies from about −70 to about +50, it is easy to under-
stand how thermogenetic systems are more important than those of heat disper-
sion and the brown adipose tissue is the most important thermogenetic systems in 
the body.

In summary, the adipose organ is formed by dissectible structures with a specific 
anatomy and formed by two tissues with different morphology and function: the 
white and the brown adipose tissues. In fact, organs, by definition, are dissectible 
anatomical structures, formed by at least two tissues that cooperate with each other 
for a specific functional purpose. For example, the stomach is dissectible and com-
posed of both glands that produce gastric juice and muscles that make peristalsis. 
Glands and muscles are different tissues that cooperate for the common purpose of 
digestion. The cooperation in the adipose organ would consist in the particular plas-
ticity of fat cells which would be able, in particular physiological situations, to 
convert mutually to distribute the intrinsic energy of the lipids toward thermogene-
sis or toward the metabolic reserve [10–13].

These data imply two relevant aspects: (1) browning of the adipose organ could 
be used to increase energy expenditure and therefore as a treatment for obesity and 
its complications, and (2) mature cells can change their phenotype under physio-
logic stimuli.

17.4  Browning of the Adipose Organ as a Therapy 
for Obesity and Related Diseases

If we eliminate the brown adipose tissue with genetic manipulation, after a few 
weeks, the mice, while eating and moving like the controls, i.e., those with 
brown fat, become massively obese and develop type 2 (T2) diabetes [14]. On 

Fig. 17.2 Light 
microscopy. Mixed adipose 
tissue. Unilocular white 
adipocytes (left) and 
multilocular brown 
adipocytes (right) are 
visible. Bar, 10 μm
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the other hand, the administration of beta-3-adrenergic drugs or brown fat 
explants to obese mice reduces obesity and treats T2 diabetes [15]. It has also 
been shown that the activation of brown fat improves lipid metabolism and pro-
motes the prevention of atherosclerosis [16]. Therefore, it is not surprising to 
find an extension of life in genetically manipulated mice that had an activation 
of brown fat.

In recent years, it has been confirmed not only that brown fat is also present in 
the human adipose organ but also that the phenomenon of white-brown conversion 
is also present in humans and that “browning” has health properties also in humans 
[17]. All this makes us hope that drugs capable of mimicking exposure to the cold 
can be identified without giving the unpleasant negative sensations that it induces 
and without promoting or facilitating the typical infectious cold diseases. In this 
regard, it is relevant that physical exercise induces activation of the sympathetic 
nervous system with browning in the adipose organ [18]. A hormone called irisin 
has also been identified that is produced by the muscle during shivering and exer-
cise, which is able to promote browning of the fatty organ [19]. Recent data indicate 
that the hormone also has beneficial effects on the bone by promoting its reinforce-
ment in physical exercise and by preventing and treating experimentally induced 
osteoporosis and muscle atrophy on mice [20].

17.5  The Physiology of the Mammary Gland Confirms 
the Plasticity of the Adipose Organ

The second aspect that derives from our studies concerns a new fundamental prop-
erty of cells hitherto unknown, the physiological and reversible conversion (or 
trans-differentiation) of the mature cell.

To confirm this new cellular property, we looked for other examples and found 
confirmation in another physiological condition that changes the morphology and 
function of the adipose organ in females, pregnancy. In this condition, the mammary 
gland develops forming the structures necessary for the production of milk (alve-
oli). At the end of pregnancy, the alveoli disappear, restoring the pre-gravid anatomy 
of the breast, subcutaneous fat infiltrated by branched ducts that collect in a single 
nipple. During the development of the alveoli, the fat cells disappear, as well as dur-
ing the involution; when the alveoli disappear, the fat cells reappear.

We hypothesized that the disappearance during glandular development is due to 
the conversion of adipocytes into glandular cells of the alveoli, just as during the 
involution the glandular cells are transformed back to fat cells. If this were true, we 
would have found a new example of physiological and reversible trans- differentiation 
in the adipose organ. To confirm the hypothesis, we used the lineage tracing tech-
nique that allows to follow destiny of developing cells [21]. Our experimental data 
confirm the large plastic capacity of fat cells that are able to undergo phenotypic and 
functional transformations following physiological stimuli and in a reversible way 
to respond to different functional needs of the body.
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17.6  The Obese Adipose Organ

Although detailed explanation is beyond the remit of this introductory chapter, the 
obese adipose organ has distinct properties. For example, the adipose organ of obese 
mice and humans is infiltrated by inflammatory cells mainly consisting of macro-
phages [22, 23]. The degree of infiltration correlates with the size of the adipocytes, 
but the visceral adipocytes die at a size smaller than that of the subcutaneous adipo-
cytes. This offers an explanation for the greater morbidity of visceral fat, probably 
because it derives largely from brown-white conversion [24]. Macrophages reab-
sorb dead hypertrophic cells forming multinucleated giant cell structures that we 
have called crown-like structures (CLS) (Fig. 17.3). During reabsorption activities, 

a b

c d

Fig. 17.3 Immunohistochemistry with antibodies as indicated. MAC2 stains active macrophages. 
Perilipin1 (d) stains vital adipocytes. Several crown-like structures are visible in the adipose tissue 
from obese mouse (b), but few are also present in adipose tissue from lean mouse (a). (c) 
Enlargement of CLS at the bottom right corner of (b). A giant macrophage and several MAC2 
immunoreactive macrophages surround debris of a dead adipocyte. (d) Enlargement of serial sec-
tion corresponding to squared area in C showing that the giant macrophage is multinuclear. A 
perilipin immunoreactive adipocyte is visible on the left, and the absence of immunoreactivity is 
visible in the CLS. Bar, 100 μm (a and b), 28 μm for (c), and 10 μm for (c). (From Cinti, S. et al. 
Adipocyte death defines macrophage localization and function in adipose tissue of obese mice and 
humans. J Lip Res 2005; 46: 2347–2355, with permission)
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different substances produced by macrophages (TNFα, resistin, specific miRNA, 
etc.) interfere with the activity of the insulin receptor offering an explanation to the 
fact that the appearance of inflammation of the adipose tissue coincides with the 
appearance of insulin resistance, which eventually leads to T2 diabetes. Additionally, 
experimental data on obese mice and humans indicate a progressive increase in 
noradrenergic fibers in the islands of Langerhans [25]. This may, for example, be 
responsible for the reduction of insulin secretion with the appearance of T2 diabetes 
and offer an explanation for the rapid post-bariatric recovery from diabetes.

17.6.1  Summary

The organs of our organism work together for complex functions and organize 
themselves into systems. The adipose organ mainly collaborates with those of 
digestion. Both produce hormones that influence the brain with regard to nutrition, 
and both produce different molecules that mutually influence alternative organ 
activities. The organs of digestion also produce postprandial thermogenesis, and 
thermogenesis is one of the mechanisms involved in the regulation of food intake 
[26–29]. The intestine absorbs nutrients, which are then distributed to the adipose 
organ, which stores them in the form of triglycerides, to be made available to the 
body between meals.

In conclusion, it can be stated that in addition to the various systems that allow 
complex functional activities such as the nervous, endocrine, immune, urogenital, 
cardiovascular, and respiratory systems, we can now also speak of a true nutritional 
system [30] (Fig. 17.4).

Fig. 17.4 Scheme of the nutritional system concept
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Take-Home Points

• The white and brown adipose tissues are organized to form a true organ.
• This organ plays a pivotal role in the complex physiology that regulates the most 

important behaviors for the survival of mammals.
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Oropharyngeal Dysphagia in Older 
Patients

Lina Spirgienė, Rebecca Lindhe, and Gytė Damulevičienė

Abstract

Dysphagia in older adults can have a profound adverse influence nutrition and 
hydration status, quality of life, morbidity, mortality and healthcare costs in 
adults. Identification and management of dysphagia in older adults are most 
effective when implemented by a team, including a nurse, physician, speech- 
language pathologist, dietitian and occupational therapist. However, each profes-
sional’s role may vary according to the standards, responsibilities and resources 
available in local settings.
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Learning Outcomes
At the end of the chapter, and following further study, the reader will be able to:

• Describe oropharyngeal dysphagia symptoms and identify processes to identify 
older adults with or at risk of oropharyngeal dysphagia.

• Understand causes of dysphagia and the implications of dysphagia for older 
adults and the systems that care for them.

• Explain screening, clinical and instrumental assessment of oropharyngeal 
dysphagia.

• Consider interdisciplinary interventional opportunities for patients with or at risk 
of dysphagia with reference to local standards, responsibilities and resources.

18.1  Oropharyngeal Dysphagia: Prevalence 
and Consequences

Swallowing is a rapid, complex physiologic process that requires the precise, 
sequential coordination of both volitional and reflexive movements of more than 30 
nerves and muscles within the oral cavity, pharynx, larynx and oesophagus. Normal 
oropharyngeal swallowing requires a coordinated voluntary transfer of food from 
the mouth into the pharynx, followed by rapid transfer of the bolus into the upper 
oesophagus. Dysphagia is the medical term for difficulty or inability to swallow and 
is classified as a digestive condition by the International Classification of Diseases 
(ICD) ICD-10 [1, 2]. Experts of the Dysphagia Working Group recently recognised 
dysphagia as a “geriatric syndrome”, defined by the difficulty to effectively and 
safely move the alimentary bolus from the mouth to the oesophagus. Anatomically, 
dysphagia may arise from an oropharyngeal or oesophageal impairment and from a 
physiological standpoint either a functional or structural cause [3]. The focus of this 
chapter is oropharyngeal dysphagia.

Patients experiencing dysphagia may demonstrate one or more signs including 
but not limited to difficulty sucking, chewing or initiating swallowing and managing 
saliva, taking medication or protecting the airway coughing. They may report 
coughing during eating or drinking, food or medication sticking in the throat, voice 
changes, dyspnoea, nasal regurgitation, unintentional weight loss or a change in 
eating habits. The complications arising from oropharyngeal dysphagia are depen-
dent on the severity and may range from mild to moderate difficulty to complete 
inability to swallow [1, 4–6].

Dysphagia is associated with major nutritional and respiratory complications, par-
ticularly in older patients, resulting in multiple negative health consequences, most 
commonly increased risk of malnutrition and dehydration, frailty, asphyxiation, aspi-
ration-related pneumonias and death. Depression, social isolation and poorer health-
related quality of life are other established implications [1, 6–11]. Dysphagia is a 
growing geriatric syndrome of increasing frequency, impacting on morbidity, mortal-
ity and costs associated with hospital length of stay [11–13]. In many hospitals, an 
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overt discrepancy exists between these factors and the associated nutritional and respi-
ratory complications of oropharyngeal dysphagia and the limited availability of both 
human and material resources available to patients with dysphagia [1, 8].

The prevalence of oropharyngeal dysphagia in older persons is variable across 
different settings. Studies demonstrate between 30 and 40% in independently living 
older people, 44% in those admitted to geriatric acute care and 60% of institution-
alised older patients are dysphagic [4, 6, 8, 14, 15]. Oropharyngeal dysphagia has 
been shown to be more prevalent in older adult with reduced mobility, functional 
capacity or cognitive status, frailty, polypharmacy and multimorbidity [16]. 
Increasing age is associated with increased risk of oropharyngeal dysphagia which 
can be attributed to multiple factors including age-related changes in head and neck 
anatomy, changes in neural and physiologic mechanisms that control swallowing 
(e.g. loss of muscle mass and function, decreased tissue elasticity, decreased saliva 
production and cervical spine changes) and increasing disease acquisition that may 
have dysphagia as a symptom or side effect. These changes can slow deglutition and 
negatively impact the effective and efficient flow of swallowed materials [8, 10, 16].

18.2  Causes of Oropharyngeal Dysphagia

Commonly reported causes of oropharyngeal dysphagia are diseases of nervous 
system, neurodegenerative diseases, muscular/neuromuscular diseases and local or 
structural lesions in head or neck or oesophageal area [17].

Stroke. The incidence of dysphagia after stroke with figures ranges from 23 to 
65% [6, 18]. Although up to half of acute stroke patients will have dysphagia, most 
will have recovered a functional swallow spontaneously by 1 month. Dysphagia 
after stroke carries a threefold increased mortality risk and a sixfold to sevenfold 
fold increased risk of aspiration pneumonia. Dysphagia screening should occur for 
every patient presenting with symptoms of a stroke.

Head and neck cancers. Whilst considering the site of lesion, severity and treat-
ment type, oropharyngeal dysphagia presents as a common consequence in approxi-
mately 50% of head and neck cancer patients [8].

Dementia. Oropharyngeal dysphagia is a frequent condition in patients with 
dementia of various types, including in early stages. It is estimated that up to 45% 
of patients institutionalised who have dementia will have some degree of dysphagia, 
with symptoms varying and dependent on the clinical presentation and type of 
dementia. Patients will often demonstrate a slowing of the swallowing process, 
which results in increased time taken to complete meals, placing the patient at 
increased risk of malnutrition and dehydration. Patients may demonstrate poor ini-
tiation, distractibility, impulsivity and sensory changes that may result in oral hold-
ing, overchewing and texture or temperature aversion. These characteristics together 
with a change in a patient’s ability to self-feed, loss of appetite, food avoidance and 
wandering can be attributed to increasing cognitive impairment and are risk factors 
for poor nutritional status, subsequently increasing the susceptibility to pneumonia 
in this patient population [19, 20].
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Parkinson’s disease. Oropharyngeal dysphagia is a common symptom in 
patients with neurological diseases. In particular, in neurodegenerative conditions 
such as Parkinson’s disease and related disorders, the prevalence of dysphagia 
increases rapidly as the disease progresses [21]. However, the early detection of 
swallowing problems is not always easy because dysphagia may be asymptomatic, 
and the self-awareness of patients is poor [8, 21].

Medication. An often-overlooked cause of dysphagia is the patient’s medica-
tion. Several categories of drugs have been associated with oropharyngeal dyspha-
gia; this is commonly referred to as drug-induced dysphagia. Major mechanisms 
have been identified as (1) dysphagia as a side effect of the drug, (2) dysphagia as a 
complication of the drug’s therapeutic action and (3) medication-induced oesopha-
geal injury. Several types of drugs have been found to cause dysphagia. Drugs that 
cause xerostomia (dry mouth) include anticholinergics (e.g. atropine, trihexypheni-
dyl, ipratropium), angiotensin-converting enzyme (ACE) inhibitors, antiarrhyth-
mics, antihistamines and neuroleptic medications (e.g. clozapine, quetiapine, 
risperidone). Dysphagia-causing drugs also include gabapentin, valproic acid, diaz-
epam, codeine as well as drugs associated with medication-induced oesophageal 
injury (e.g. ibuprofen, vitamin C, erythromycin) [10, 22]. For further reading about 
drug interactions, see Chap. 20.

18.3  Screening and Diagnosis of Oropharyngeal Dysphagia

Screening and assessment of swallowing are different procedures and are usually 
conducted at different times by different health professionals. Swallowing screen-
ing has been previously defined as a minimally invasive evaluation that rapidly 
examines the following: (1) the likelihood of dysphagia, (2) the requirement for 
further swallowing assessment, (3) the safety of patient oral intake and (4) the 
requirement for alternative nutritional support. Whereas a swallowing assessment 
would usually include a case history (related to swallowing problems), an in-depth 
examination of oral, pharyngeal and laryngeal anatomy; sensory and motor function 
and behavioural, cognitive and language abilities; and an oral/feeding trial if appro-
priate [11, 12].

18.3.1  Screening

Clinical screening for oropharyngeal dysphagia should be quick, low risk and low 
cost and aim at identifying the highest-risk patients who require further assessment 
[1]. There are multiple screening tools that have been developed and researched 
within specific patient population groups. Strong supporting evidence across gen-
eral geriatric cohorts for any single tool is lacking; which screening tool local teams 
choose to administer will depend on, for example, disease-specific recommenda-
tions (e.g. stroke versus dementia), national or international guidelines and/or local 
practice policies/procedures and/or protocols.
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It is beyond the remit of this chapter to critique or recommend which tools are 
appropriate to apply. We consequently recommend local teams work with patients 
to identify and co-design dysphagia screening processes that apply tools that are 
both valid and feasible to implement in their specific settings and populations. 
Without being prescriptive, we note that the EAT-10 is a self-reported questionnaire 
and quick, easy screening method, validated to identify individuals at risk for dys-
phagia (https://www.nestlenutrition- institute.org/resources/nutrition- tools/details/
swallowing- assessment- tool) [23]. Similarly, the Yale Swallow Protocol [24] is an 
another evidence-based protocol that identifies aspiration risk that local teams may 
wish to consider. This tool supports recommendation of specific oral diets without 
the need for further instrumental evaluation; it is easily administered, reliable and 
validated for use in a variety of environments, including acute care, rehabilitation 
and nursing homes [24, 25].

18.3.2  Assessment

The aim of clinical assessment is to evaluate the safety and efficacy of swallowing 
and detect aspirations at the bedside. Clinical assessment should be performed by 
specialists and regularly repeated according to progression of the disease.

18.3.3  Oropharyngeal Dysphagia Diagnosis

In many clinical settings, a bedside diagnosis may be informed by a clinician quali-
fied to make a diagnosis using a clinical swallowing examination (CSE), for exam-
ple, speech-language pathologists or medical officers; there are a variety of different 
CSE approaches applied across global settings, and again these should be governed 
by local clinical processes [26–28].

An instrumental examination may be indicated to confirm the diagnosis and/or 
plan treatment for patients suspected of having dysphagia following clinical obser-
vation/examination. Videofluoroscopy swallowing study (VFSS) and fibre-optic 
endoscopic evaluation of swallowing (FEES) are two types of instrumental assess-
ments used to evaluate the safety and efficacy of deglutition. These methods are 
considered the “gold standard” for diagnosis of oropharyngeal dysphagia and are 
useful in determining the effectiveness of compensatory strategies and/or the type 
of rehabilitation therapy [1, 4, 10, 26].

18.4  Interventions for Oropharyngeal Dysphagia

No single strategy is appropriate for all older adults with oropharyngeal dysphagia. 
The unified goal is to treat the underlying pathology when possible and manage 
symptoms effectively while meeting nutritional needs. This can be achieved through 
interdisciplinary management that considers (1) maintaining adequate nutrition, 
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hydration and diet choices, (2) dietary modifications and (3) maximising oral 
hygiene and oral health. Where appropriately trained specialists are available, for 
example, SLPs or medical staff, compensatory strategies and rehabilitative tech-
niques and manoeuvres should also be considered. The following information is 
provided for educational purposes; interventions for oropharyngeal dysphagia 
should be guided by patient population and setting specific guidelines that ideally 
have been co-designed and endorsed by teams consisting of older adults, speech and 
language pathologists and medical, nursing and other healthcare professionals.

18.5  Maximising Adequate Nutrition, Hydration 
and Diet Choices

For patients with or at risk of oropharyngeal dysphagia, it is essential that any 
required changes are considered both in line with existing evidence and the patient’s 
preferences and wishes. Due to the increased risk of malnutrition and dehydration 
in older patients with dysphagia, screening for malnutrition and nutritional status 
(including hydration) should be assessed among all patients with dysphagia [29]. If 
malnutrition is present, an individualised nutritional program should be developed, 
balancing the importance of eating, in relation to quality of life, as this will differ 
between patients. This may be complicated for patients with diagnosed cognitive 
impairment, who lack capacity for informed healthcare decisions [11].

If the patient’s swallowing safety and efficiency cannot reach a level of adequate 
function or if swallow function does not support nutrition and hydration adequately, 
the treating team may recommend alternative nutritional and/or fluid support 
(Chap. 5).

18.6  Dietary Modifications

Texture modification has become one of the most common forms of intervention for 
dysphagia and is widely considered important for promoting safe and efficient swal-
lowing [11]. The goal of diet modification is to improve the safety and/or ease of 
oral consumption and therefore maintain safe and adequate oral intake of food and 
liquids [30]. Modifying the consistency of foods and liquids is a common compen-
satory strategy utilised for patients with dysphagia [6]. However, health profession-
als should be cautious that as the diet and liquids are modified, decreased 
acceptability by the patient may result from the altered taste, texture and appear-
ance. These changes in solid and liquid consistencies may lead to decreased adher-
ence to recommendations and increased risk of malnutrition and/or dehydration 
[31]. Many studies have highlighted a lower caloric intake resulting from modified 
diets [11].

A newer system of food and liquid classification has been derived from the 
International Dysphagia Diet Standardisation Initiative (IDDSI). It is a global stan-
dardised method of describing dysphagia diets that ranges from level 0 to level 7 
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[11]. Whilst these are considerate of recent evidence, again given the contextual 
diversities globally, we recommend local teams work with patients to establish or 
review locally applied dietary modification recommendations, definitions, systems 
and processes.

18.7  Oral Hygiene and Health

Although this is not the focus of this chapter, it is worth noting that particular atten-
tion should be given to oral hygiene and oral health for patients with or at risk of 
dysphagia.

The first deglutition phase—the oral stage of swallowing (chewing, bolus forma-
tion and propulsion process)—depends on a good mouth status; poor mouth hygiene, 
edentulism and improper prothesis are some of the risk factors for malnutrition 
among older adults [5]. The physiology of the oral cavity changes with age, and 
older adults often experience issues such as the loss of teeth, reduced saliva (dry 
mouth) and a reduction in muscle and connective tissue elasticity. Poor oral hygiene 
and dentition, lack of teeth and ill-fitting dentures can induce pain and discomfort 
and are red flags for possible undiagnosed oropharyngeal dysphagia. As a result, 
eating takes longer, and patients fatigue more quickly and may self-modify their 
diets to compensate, increasing the risk of malnutrition. Maintaining good oral 
cares has proved paramount in reducing the occurrences of aspiration-related pneu-
monia [11].

18.7.1  Swallowing Strategies and Manoeuvres

Changes in body and/or head posture may be recommended as one type of compen-
satory technique with the aim to reduce aspiration or residue. These changes may 
impact on the speed and flow direction of a food or liquid bolus, often with the 
intent of protecting the airway to improve swallow safety.

Similarly, swallow manoeuvres are designed to modify the normal swallow and 
as a result improve the safety or efficiency of swallow function. Numerous swallow 
manoeuvres have been recommended to address different physiologic swallowing 
deficits. While swallow manoeuvres can be used as a short-term compensatory strat-
egy, many have also been used as swallow rehabilitative techniques. Various 
manoeuvres are aimed at addressing different aspects of the impaired swallow. For 
example, the supraglottic and super supraglottic swallow techniques both incorpo-
rate a voluntary breath hold and related laryngeal closure to protect the airway dur-
ing swallowing. It is important to note that patients experiencing cognitive 
impairment may have difficulty implementing swallowing strategies or manoeu-
vres [11].

Swallowing strategies and/or manoeuvres should always be individually pre-
scribed by an SLP, swallow therapist or appropriately trained medical officer, after 
a thorough individualised assessment has been completed [6].
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18.7.2  Opportunities for Interdisciplinary Management 
of Dysphagia

Whilst there is no specific “one-size-fits-all” strategy that is applicable to all older 
patients with oropharyngeal dysphagia, there are some generic strategies that are 
often appropriate for interdisciplinary team members to apply to assist with dyspha-
gia identification and management, as shown in Table 18.1 [32]. These are provided 
for educational purposes; local treating teams should ensure appropriate processes 
are embedded to support adequate nutritional and fluid intake for older adults with 
or at risk of dysphagia.

18.7.3  Summary

Oropharyngeal dysphagia adversely influences the nutritional intake, hydration, 
morbidity, mortality and quality of life in many older adults globally. There is no 
single management strategy for managing older adults with dysphagia; an interdis-
ciplinary approach is fundamental to define diagnosis and treatment [33]. Locally 
relevant evidence-based procedures and guidelines must be in place to support 
interdisciplinary teams to work together with older adults to improve the safety and/
or ease of oral consumption and thus maintain safe and adequate oral intake of food 
and liquids. We also encourage teams to balance management strategies with the 
need to promote adequate nutritional intake, overall patient health and quality of 
life, through shared decision-making and informed consent.

Table 18.1 Potential opportunities for interdisciplinary management of dysphagia [4, 30]

    • Interdisciplinary screening using locally approved, validated screening tools (e.g. EAT-10, 
Yale Swallow Protocol or other tools that are feasible and valid for the population/setting)
    • Referral for specialist assessment and intervention where appropriate and re-referral where 
repeat screening or clinical judgement indicates need for review
    • Educate and engage patients and caregivers regarding the rationale for dysphagia 
management strategies, strategies for food and fluid modification and self-monitoring processes 
for dysphagia, malnutrition and dehydration
    • Support and assist mealtimes
    • Ensure positioning of patient and swallowing manoeuvres align with locally endorsed safe 
swallowing recommendations and individualised advice where prescribed
    • Wherever possible and appropriate, encourage patients to sit upright or out of bed for meals
    • Avoid eating or drinking when drowsy, rushed or fatigued
    • Encourage and assist small amounts of food or liquids into the mouth at a time
    • Eat slowly with intent to implement control of bolus flow
    • Concentrate only on swallowing and eliminate distractions
    • Alternate liquids (of appropriate thickness) and solids to clear oral and pharyngeal residue
    • Place the food on the stronger side of the mouth if there is unilateral weakness
    • Use sauces, condiments and gravies (of appropriate thickness) to facilitate cohesive bolus 
formation
    • Avoid mixing food and liquids in the same mouthful
    • Provide appropriate cutlery and utensils
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Take-Home Points

• Dysphagia is common in older adults across community, inpatient and aged care 
home settings with associated adverse outcomes.

• There are diverse causes of dysphagia; screening is able to be performed by 
diverse healthcare providers; however, diagnosis requires specialist 
consultation.

• There are many opportunities for interdisciplinary healthcare providers to moni-
tor and support nutritional and fluid intake of patients with dysphagia; these 
should be undertaken in line with locally endorsed evidence-based procedures 
and processes.
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Abstract

Delirium is a common and serious complication in hospitalised older people. 
Poor nutrition and hydration are both risk factors for, and consequences of, delir-
ium. This chapter will discuss the phenomenology of delirium and the role of 
nurses in recognising, preventing and managing this serious complication. It will 
also provide practical strategies to support nutrition and hydration in patients 
with, or at risk of, delirium.

Keywords
Delirium · Cognitive impairment · Prevention of delirium · Malnutrition · 
Mealtime care

Learning Outcomes
At the end of the chapter, and following further study, you will be able to:

• Describe the experience and consequences of delirium.
• Recognise common risk factors for delirium.
• Recognise how adequate nutrition and hydration can assist delirium prevention.
• Implement strategies to improve nutrition and enable mealtime care in patients 

with, or at risk of, delirium.

19.1  What Is Delirium?

Delirium is a distressing and serious acute neuropsychiatric syndrome which 
can complicate acute illness, surgery or injury. Delirium is common, affecting 
8–17% older emergency department patients, 18–35% of older medical inpa-
tients and 11–51% older surgical inpatients, up to 82% of intensive care patients 
and up to 75% patients at the end of life [1, 2]. The core diagnostic features are 
inattention and disturbance of consciousness, with an acute change in cognition 
(e.g. memory, orientation, language, reasoning or perceptions) due to a medical 
condition, medication and/or intoxicating substance [3]. Examples of these fea-
tures and how they can be assessed are provided in Table 19.1. Structured tools 
to assess these features (e.g. the “4 A’s test” [4] or the Confusion Assessment 
Method [5]) improve recognition of delirium. This is important because delir-
ium is frequently missed by clinical staff, as presenting symptoms can be subtle 
and variable [6].

Delirium often results in difficulties in understanding information provided and 
can include disturbing misperceptions and hallucinations. These experiences can 
result in fear and distress for the patient [7], which may be difficult to communi-
cate due to language impairments. These features can lead to behaviours such as 
poor cooperation with instructions, agitation and aggression, which are character-
istic of “hyperactive” delirium. This is understandably distressing to staff and 
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family trying to provide care and can result in the use of restraint or sedation, 
which carry risks of serious iatrogenic harm [8]. Delirium can also lead to apathy, 
disorientation, daytime somnolence and motor slowing (“hypoactive” delirium), 
which is commonly missed, increasing the risk of pressure injury, deconditioning, 
venous thromboembolism, aspiration pneumonia and other immobility-associated 
harm. Many patients fluctuate between hypoactive and hyperactive presentations. 
Both hypoactive and hyperactive delirium increase mortality by 2–3 times, increase 
the need for services after hospital discharge and are associated with increased 
future risk of dementia [9].

19.2  Who Is at Risk?

Douglas is a 77-year-old man admitted to your unit with a urinary tract 
infection and abdominal pain due to urinary retention. He has a range of 
medical conditions including depression, hypertension, diabetes and chronic 
kidney disease and is on eight medications. Douglas wears glasses to correct 
his poor vision and has bilateral hearing aids. His daughter mentions that 
Douglas has recently been having trouble with his memory and needs help 
with shopping and preparing meals and he became very confused when he 
was in hospital a few months ago. During your assessment, you identify that 
Douglas has recently lost weight without trying and has been eating and 
drinking less than usual. He also reports being more weak and tired 
than usual.

Table 19.1 Assessing clinical features of delirium

Disturbance of consciousness 
and inattention (observe during 
assessment)

Are they drowsy or hypervigilant?
Do they have trouble following your questions or become 
easily distracted?
Simple attention tests include the “months of the year 
backwards”

Change in cognition (use brief 
cognitive screening)

Disorientation: Do they know the day, time and place?
Memory: Do they have trouble recalling recent events?
Language: Are their answers very sparse, or do their ideas 
keep wandering off?
Perceptions: Do they seem distracted by sounds or sights that 
you cannot see or hear?

Acute fluctuating course (take a 
collateral history)

Have people familiar with the patient (e.g. family members, 
general practitioner, nursing home staff or community 
services) noticed a recent change in thinking or behaviour?

Evidence of underlying medical 
condition, medications or 
intoxicant

Thorough history, examination and investigations targeting 
precipitating factors (see Table 19.2)
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This case represents a typical older person presenting to hospital at risk of mal-
nutrition (indicated by weight loss and reduced intake) and with a number of risk 
factors for developing delirium (Table 19.2) [1, 9–11]. These two conditions often 
go hand in hand. Both malnutrition and dehydration have been recognised as risk 
factors for developing delirium [12, 13], perhaps not surprisingly considering the 
high metabolic requirements of the brain and the need for reliable brain blood flow 
[14–16]. However, delirium also increases the risk of poor oral intake [17, 18], 
potentially creating a vicious circle [19]. Malnutrition should be screened at admis-
sion using a validated tool (e.g. malnutrition screening tool [MST] [20], nutrition 
risk screening [NRS 2002] [21], malnutrition universal screening tool [MUST] 
[22]) (Chap. 3). Screening should be repeated weekly, as the risk of developing 
malnutrition increases with longer hospital stays.

All hospital inpatients aged 65 and older, or with known cognitive impairment 
(e.g. dementia) or experiencing very serious illness or injury (including hip fracture 
and major operations), should be recognised as high risk for delirium [11, 23, 24]. 
They should receive routine screening using a validated delirium screening tool on 
admission to hospital and be rescreened whenever their condition or behaviour 
changes. If the screen is positive, a trained professional (e.g. doctor, nurse practitio-
ner or occupational therapist) should assess them to formally confirm delirium, and 
their medical team must urgently investigate the underlying cause [23, 24] 
(Table 19.2).

Table 19.2 Delirium risk factors [1, 10]

Delirium is often multifactorial in its cause. Predisposing and precipitating factors for our case 
study are illustrated with an asterisk (*)
Predisposing factors
   • Age older than 65 years*
   • Cognitive impairment (e.g. dementia) or previous delirium*
   • Frailty and functional dependency*
   • Sensory impairment*
   • Comorbidities (e.g. chronic or end-stage heart, lung or kidney disease)*
   • Multiple medications*
   • Previous alcohol misuse
Precipitating factors
   • Dehydration*
   • Medications, especially sedatives (e.g. benzodiazepines, anticholinergics, antipsychotics)
   • Infection*
   • Malnutrition*
   • Pain*
   • Hypoxia
   • Metabolic disturbances (e.g. hyponatraemia, hypernatraemia, hypercalcaemia)
   • Any serious illness (e.g. myocardial infarction, hip fracture) or major operation
Perpetuating factors
   • Restraints (e.g. indwelling catheter, intravenous lines, oxygen therapy)*
   • Sleep deprivation
   • Poor food and fluid intake*
   • Disorientating environment (e.g. no clock or window, unfamiliar routines, frequent bed 

moves)
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Nurses are ideally placed to identify risk of malnutrition and delirium, and 
screening for these conditions should be integrated into standard nursing assess-
ment, care planning and mealtime processes. Including validated screening tools 
within admission paperwork and daily care planning templates may support routine 
screening [18]. It is important that other members of the care team (doctors, allied 
health professionals) are also trained to identify malnutrition, poor intake and 
changing cognition, to ensure the whole team remain vigilant and cooperate to insti-
tute appropriate prevention and management strategies [23].

19.3  What Can Be Done to Prevent and Manage Delirium?

There are no drugs demonstrated to either prevent or treat delirium [24–26]. 
Multicomponent multidisciplinary prevention programs can reduce delirium by 
30–50% in hospital settings [27, 28]. These programs focus on optimising nutrition 
and hydration, mobility and engagement in meaningful activities [29], as well as 
managing pain, managing sleep disturbance and reducing or eliminating inappropri-
ate medications [30]. Nurses have the key role in delivering these fundamental 
cares, but they are often missed in busy complex acute wards [31, 32]. Structured, 
systematic programs can support ward teams, such as the well-established Hospital 
Elder Life Program [33] to implement multidisciplinary strategies that support 
delirium prevention. These programs require some investment but appear to be cost- 
effective [34]. The same principles are important for safe and patient-centred man-
agement of patients who have developed delirium, although evidence that 
multicomponent intervention reduces the duration or severity of delirium is lacking. 
The keys to managing delirium are identifying and reversing all medical causes 
(Table 19.2) and providing good fundamental care. Unfortunately, nurses also need 
to be aware that treatments can sometimes also perpetuate the delirium (Table 19.2). 
For example, in our case study, the intravenous therapy and indwelling catheter are 
restraints which can be distressing and reduce mobility, while opiates relieve pain 
but can be sedating. Constant review for the need for continuing such therapies is 
essential.

Poor food and fluid intake are important precipitating and perpetuating factors 
for delirium (Table 19.2). Maintaining food and fluid intake is a central strategy 
within delirium prevention programs [19, 24]. However, this can be challenging in 
people with cognitive impairment [35] and/or severe illness (which are important 

Douglas scores 2 on the 4 A’s test which indicates cognitive impairment (but 
not delirium), and he is identified at risk of malnutrition according to the 
MST. He appears dehydrated. The doctor starts antibiotics and fluids through 
the intravenous catheter, inserts an indwelling catheter to relieve his urinary 
retention and prescribes low-dose oral opiates for his abdominal pain. His 
daughter is worried he will become very confused like last time he was in 
hospital and asks if there is anything you can do to protect him.
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delirium risk factors) and even more so in people with established delirium. Nurses 
should anticipate the assistance that patients with, or at risk of, delirium may require 
and factor these into their daily workflow planning (Table 19.3). Adequate mealtime 
preparation including the relief of pain and nausea, timely toileting and appropriate 
positioning may require coordinated assistance from other team members (e.g. 
medical staff, physiotherapist, patient support officer) in advance of meal delivery. 
Nurses need to be present on the ward during mealtimes, to provide encouragement, 
anticipate and instigate assistance and advocate for their patients by discouraging 
other team members from interrupting patients during their meals (except for urgent 
clinical interventions) [36]. Food and fluid intake should also be monitored and 

Table 19.3 Optimising mealtime care for people with delirium

Maximise comfort Take your patient to the toilet before the meal arrives
Make sure dentures are in and well fitting
Provide analgesia or anti-nausea medications before meals as required, and 
avoid sedative medications before meals
Ensure adequate lighting and put spectacles on
Position upright, ideally sitting in a chair, with a clutter-free meal space
Provide water or suitable liquids to moisten foods, especially if the patient 
has dry mouth or trouble swallowing
Create a pleasant environment (e.g. soft music)

Provide cues Orientate your patient: “Good morning! It’s a lovely spring day today. Here 
is your breakfast”
Remove covers and wrappings to make it easy to see the meal and allow 
food aromas to stimulate appetite
Some people may need verbal prompts or hands-on cues, e.g. cutlery 
placed in their hands, or prompts to reload their fork between mouthfuls
Eating with someone else (family or other patients) can help as it provides 
social context and mirroring
Families may be able to bring favourite food items in

Maintain focus Minimise distractions (e.g. turn off the television)
Minimise unnecessary interruptions during the meal
It may help to serve one meal element at a time to reduce confusion (e.g. 
just put the main meal on the tray)
Start with preferred and/or high-energy components for patients with 
fatigue or inattention even if that means ice cream first!
Provide verbal encouragement, reassurance and verbal/physical prompts
Talk about familiar topics

Maximise 
independence

Assist meal choices if needed (e.g. enquire about and document favourite 
foods where all team members can access the information)
Adjust the height and position of the tray to optimise hand function, 
strength and reach
Help set up if required, e.g. opening packets or containers and cutting foods 
into manageable pieces
Order finger foods if the patient has trouble using cutlery
Allow plenty of time for the patient to finish their meal
Provide modified cutlery, plate guards and alternative cups (i.e. non-spill, 
those with handles or straws) where needed
Provide straws where needed

Monitor intake Take note of the amount eaten, the types of food preferred and the reasons 
for not eating and discuss with your clinical dietitian to try to tailor meals
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documented at every meal to allow early identification of poor intake in this high- 
risk group, as malnutrition screening tools do not accurately identify patients with 
poor intake [37]. It is common for people with delirium to miss meals because they 
are asleep or too unsettled or disoriented to complete the task of eating. It is impor-
tant that ward staff have access to a variety of food and drinks available outside of 
set mealtimes to ensure that patients can catch up on missed meals once they are 
awake and feeling more settled (Chaps. 3–5).

Mealtimes also have important social and existential meaning [38] and serve as an 
orientating stimulus to help with delirium prevention. However, inflexible routines, eat-
ing alone and unfamiliar foods may detract from this. Patients value familiar routines 
and networks of support and encouragement from their health team as well as from 
their families and other patients [39]. Making opportunities for shared dining experi-
ences and inviting family presence at mealtimes can help to normalise the mealtime 
experience and may improve intake [40, 41]. Volunteers and healthcare assistants may 
also have a role in mealtime assistance and improving the mealtime experience [42–44].

19.4  The Role of Enteral Feeding

Considering that maintaining adequate nutrition and hydration plays such an important 
role in preventing and treating delirium as well as other conditions, it may be appropri-
ate to consider enteral feeding via a nasogastric tube if the patient is unable to eat and 
drink enough to meet their nutritional needs. Despite attempting to improve mealtime 
cares, the patient may not meet their needs because they are too drowsy or have devel-
oped a functional dysphagia, which is common in delirium [45, 46]. Enteral feeding 
can improve intake and possibly prevent poor clinical outcomes [47]. However, the 
risks of tube feeding and its placement must be weighed against the benefits of ade-
quate nutrition. As an additional tether, it may perpetuate or cause delirium [48], and it 
may cause distress for patients and frustration for nursing staff if the patient repeatedly 
dislodges or removes the nasogastric tube. It is not appropriate to provide physical or 
chemical restraints to facilitate enteral feeding, as the deconditioning caused by immo-
bility runs counter to the aims of nutrition therapy to maintain muscle mass [19].

You have been monitoring Douglas’ food and fluid intake and have observed 
that he has been eating and drinking poorly for the past 3 days. In particular, 
you’ve noticed that he is hard to wake up for his meals, preferring to sleep 
through his meals. When he is eating, he has trouble feeding himself. When 
you help him with his meal, you notice that he is slow to chew and swallow 
and often falls asleep sitting in the chair. He has consumed less than one third 
of his meals and still requires intravenous therapy to maintain his fluid status. 
You report your concerns to the doctor, who examines Douglas and confirms 
that he has hypoactive delirium. The doctor stops the opiates and rechecks his 
kidney function and electrolytes. You wonder if nasogastric tube feeding 
would help his recovery.
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Decision-making about enteral feeding for a patient with delirium is complex 
and must be individualised in line with patient goals and the prognosis of the under-
lying conditions (Chap. 21). It requires the involvement of the multidisciplinary 
team, including the dietitian, speech pathologist and medical staff, as well as the 
family or other appropriate decision-makers [19]. Appropriate positioning of the 
patient remains important to reduce the risk of aspiration, and the use of bolus rather 
than continuous feeds may be more appropriate, to reduce restraint utilisation and 
limitations to mobility. Strategies to reduce the risk of dislodgement include the use 
of fiddle blankets and other distracting activities. If it is safe, continuing to provide 
even small amounts of oral intake when the patient is more alert and able to sit 
upright will help promote swallow function and appetite and can provide pleasure 
and maintain meaningful routines. The feeding tube should be removed as soon as 
adequate oral intake can be re-established.

19.5  Post-Hospital Support

Delirium in the post-acute and rehabilitation setting is prevalent, persistent and 
associated with poor functional recovery [49]. This highlights the need for vigilance 
with delirium prevention and screening across the continuum of care in order to 
promote optimal post-hospital cognitive and functional recovery. This includes pay-
ing attention to the nutritional intake and status of patients on discharge from hospi-
tal, as ongoing nutritional decline in the community setting is common [50]. 
Engaging and supporting caregivers and family in discharge planning and ongoing 
nutritional care, meeting unmet needs by referring to community health and support 
services for practical assistance with shopping and meal preparation, providing oral 
nutrition supplements (if well accepted) and ensuring nutritional monitoring and 
follow-up in the community are key strategies to optimise recovery after hospitali-
sation [51, 52]. Discharge planning should include the patient, carers and other 
healthcare professionals, incorporating referrals to community health and support 
services where required, and should be documented clearly and received by com-
munity providers within 24 h of hospital discharge.

19.5.1  Summary and Main Points

• Delirium is a common complication especially in older inpatients. It causes dis-
tress to patients and their carers and has important negative consequences for 
health and healthcare needs.

Through good nursing care and multidisciplinary teamwork, Douglas makes 
a good recovery despite his delirium, which resolves over time. As expected, 
he has lost significant muscle mass and strength and needs in-centre rehabili-
tation to regain function before going back to his home.
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• Dehydration and malnutrition are risk factors for delirium, along with age, frailty 
cognitive and sensory impairment and serious illness.

• Effective prevention programs can reduce delirium by 30–50% but require mul-
tiple integrated components, including supporting good nutrition and hydration.

• Nurses need to adapt their practice to support good nutrition and hydration for 
patients with cognitive impairment to meet their needs and ensure adequate intake.
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Abstract

The focus of this chapter is on food-drug interaction in older adults. We will 
discuss how foods can affect drug metabolism and also vice versa how drugs can 
affect dietary intake and nutrition status.
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20.1  Introduction

Medical drugs, or medicines, are used to treat diseases, and to guarantee their safety 
and efficacy, they must be applied in the appropriate way. Medicines usually contain 
active ingredients which react with the human metabolism in various ways, and 
certain dietary components frequently affect these properties of medicines. These 
so-called food-drug interactions occur when, for example, a dietary substance or 
food enhances, decreases or changes the activity of a drug. Further, a drug interac-
tion can result into a new drug effect which would not occur on its own. Typically, 
such interactions can be observed between drugs and foods (food-drug interactions) 
but also between drugs and herbs (herb-drug interactions) [1].

Food-drug interactions can be observed as a consequence of accidental misuse or 
insufficient knowledge on the substances involved in the interaction. In many cases, 
herbs, fruits as well as alcohol can alter the efficacy of a given drug intervention 
with adverse consequences. In most cases, relevant food-drug interactions change 
the bioavailability of a medicine [1].

Less frequently discussed, but equally important, is the fact that interactions can 
also go the other way around, i.e. medical drugs can also affect nutrition. As medi-
cines and nutrients employ often the same mechanisms for absorption and are meta-
bolically converted and excreted via the same ways, regular use of certain 
medications has the potential to negatively influence nutritional status [1, 2].

20.2  Food and Herbal Product Interaction with Drugs

Drug-drug interactions are well known, and particular attention is given to detailing 
these interactions, for example, on drug instructions or clinical databases and 
guides. Whilst traditionally there has been less discussion about food-drug interac-
tions, this has been growing in the recent decade. This is an important area as oral 
drug dosing is common. Food-drug interactions may arise due to changes in drug 
kinetics, intestinal transport, metabolism and distribution. The effect of standard 
meals on the drug intake is tested during clinical trials, and recommendations are 
given based on these studies. Research has tried to quantify this effect, but once in 
clinical setting, the food intake can vary. Several reviews have discussed this issue 
with focus on older adults [3–8].

The food-drug interaction is a complex subject, and the interaction can be within 
the digestive system (e.g. uptake hindrance or binding to drug) or metabolic inhibi-
tion (e.g. liver enzymes) [9, 10]. There are several factors that play part in these 
interactions. The condition of the patient is important, such as age, pre-existing 
conditions, organ malfunction and polypharmacy. The condition of the food and 
herbal products influences the composition, identity, extraction, processing, cook-
ing and storage. This then interacts with drugs differently depending on their 
absorption, distribution, metabolism and distribution.

Food intake varies between age groups, cultures, socio-economic settings and 
institutions. A broad variety of common food products and herbal products have 
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shown to have adverse effects [11, 12]. These can come from excessive consump-
tion of common food items like fruits and vegetables [13]. Supplements are often 
concentrated components of food items, such as garlic oil, or herbal products. Both 
food and herbal supplements, even when taken in highly concentrated forms, are 
often considered safe by patients. The regulation landscape around supplements is 
different than for food and medical drugs and is complex and not uniform world-
wide which can confuse consumers [14]. The use of supplements is common, and 
with increased awareness, attention and marketing regarding real or perceived 
health benefits, this may continue to increase in the coming years. However, in their 
review, Boullata and Hudson (2012) showed that 12–45% of people used both drugs 
and supplements, where 6–29% were at risk of harmful interactions [7]. In another 
study including 1795 patients, 40% reported the use of supplements [15]. Whilst 
garlic, valerian, kava, ginkgo and St John’s wort contributed to more than two-thirds 
of potentially clinically significant interactions, 107 natural products with potential 
for interactions were identified. The risk of interactions was with common drug 
categories (antithrombotic, antidepressants and antidiabetics and sedatives).

A further difficulty is that patients that resort to herbal medications can do so 
without the knowledge of their medical professional or hide it as they feel ashamed, 
desperate or rebellious. Patients may also not report supplements or the use of 
herbal product as the public assumption is that they are safe (e.g. the common use 
of Ginkgo biloba, garlic, ginseng, St John’s wort, Echinacea, saw palmetto, evening 
primrose and ginger). Bioavailability is not always negatively affected as iron sup-
plementation can increase the bioavailability of tetracycline [16]. It is therefore 
important that there are an open dialogue and understanding between healthcare 
providers and patients.

As this is a complex subject, below are provided some case examples of common 
food and herbal product interactions with drugs.

20.2.1  Common Foods

Milk can reduce the bioavailability of drugs such as antibiotics (e.g. tetracycline, 
doxycycline and penicillin). A small amount of milk, such as in tea or coffee, has 
shown up to 49% reduction in tetracycline bioavailability [17]. Tetracycline and 
doxycycline are not solely affected by milk as food products can reduce the bio-
availability significantly [18, 19]. These effects are often known by health profes-
sional, but with these commonly used products, patients may fail to understand the 
extent of effect the food can have on drug efficacy. For example, a morning dose 
before breakfast may be difficult for those patients with the habit of starting the day 
with a meal and supplements. If the patient takes their medication afterwards, it is 
likely to lead to an unwanted effect (such as slower recovery). Provision of instruc-
tions for patients that are clear and outline the potential consequences may improve 
adherence to prescriptive instructions and, ultimately, patient outcomes.

Other popular common food products include grapefruit and cranberry juice. The 
interaction between grapefruit juice and drugs has been known for decades, but in the 
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recent years, the number of reported cases has increased [20]. The effect of grape juice 
on cyclosporin includes decreased area-under-curve (30%) and increased clearance 
(50%) [21]. Other fruit juices can affect drug potency as well, both increasing and 
decreasing bioavailability [22]. Cranberry juice is frequently recommended for H. pylori 
and urinary tract infections. Care must be taken though cranberry juice is considered 
safe and administered in high doses. Griffiths et al. reported in 2008 a fatal case of hae-
mopericardium and gastrointestinal haemorrhage where interaction between grapefruit 
juice and enzymes is responsible for warfarin clearance [23]. In this case, the patient was 
on a recommended 300–400 mL of cranberry juice per day, 6 weeks prior to the incident.

Garlic is traditionally used as a common food across many cultures but is also 
increasingly (self) prescribed as an alternative natural medicine supplement.

Garlic has been studied extensively with regard to its chemistry, pharmacology 
and clinical properties. The main research interests lie in the area of anticancer, 
antimicrobial and cardiovascular effects [24, 25]. The sulphur-containing com-
pounds within garlic are considered responsible for the varied bioactive effects. 
Allicin is a precursor to several of these compounds; it is broken down enzymati-
cally by allinase that is activated when garlic tissue is disrupted, cut or mashed. 
These unstable compounds are mostly found in fresh or freeze-dried garlic prod-
ucts. These compounds can cause an inhibition of CYP450 3A4 substrates—such as 
statin medications (e.g. atorvastatin, simvastatin) [13, 26].

With strong and long traditional use, garlic is often taken by patients in hope for 
quicker recovery. In common folklore, blogs and healthcare websites, garlic has a 
reputation to help with recovery from common cold to cancer [25, 26]; this is at 
least in part supported by evidence. Though garlic is considered food, high dosage 
is commonly not recommended for older adults as there is a strong evidence for 
inhibiting effect on platelets [27]. Those that have slow blood clot formation or 
patients on anticoagulant therapy should take care when taking garlic. Garlic is not 
an isolated case; the extensive list of food items that interact with warfarin grows. In 
a systematic review by Holbrook et al. (2005), several other herbal and natural prod-
ucts and foods were shown to interact with warfarin [28].

20.2.2  Herbal Products

Herbal products as ginkgo, St John’s wort, ginseng and valerian are among the more 
commonly reported herbal supplements. These problems may seem more obvious 
when discussing herbal products, but they may be used instead of or in addition to 
conventional medication. In addition to influencing patients’ diets, these can have 
interaction with drugs. Ginseng is another well-documented example of an herb 
with long history of traditional use. The main actions are described as ‘adapto-
genic’—an action that can be both CNS depressant and stimulant as well as balance 
bodily functions. These may be conflicting reports, but results of studies of isolated 
compounds support traditional uses [29]. Preparations are normally well tolerated 
but its caution is advised. Example of drug interactions is adverse effect with anti-
coagulants [30] and antiplatelet and anticoagulant effects [31]. Another example is 
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the St John’s wort with interesting antidepressant effect. Hyperforin has an effect on 
the liver and the small intestine, through CYP1A2, CYP2C9, CYP2C19, CYP3A, 
CYP2E1 and P-gp [32]. St John’s wort can cause a significant decrease in drug 
plasma concentration, such as phenprocoumon (anticoagulant). Other drugs affected 
by hyperforin intake include simvastatin, nifedipine, digoxin, verapamil, dabiga-
tran, rivaroxaban, apixaban and edoxaban [32–34]. What makes herbal products 
challenging is that the chemical composition varies between producers and it is dif-
ficult to predict their potency. Analytical study on different St John’s wort products 
in the USA showed that the concentration of hyperforin ranged from 0.01 to 1.89%, 
where many contained lower amount than suggested for antidepressant effect [35].

20.3  Effects of Drugs on Nutrition Status

20.3.1  Drugs Likely to Negatively Influence Nutritional 
Intake/Status

Medical drugs can negatively impact the bioavailability of nutrients and nutrition 
status in general [36]. Consequently, the regular use of certain medications has the 
potential to worsen nutritional status, and this effect of medication on overall nutri-
tion status tends to be multifaceted [2, 3, 36].

Medication that has the greatest potential to impact nutrition status is usually 
taken over longer periods of time [36], and according to the Icelandic medical direc-
torate, the most commonly prescribed medications for older adults are beta-block-
ing agents, drugs for peptic ulcer and gastro-oesophageal reflux disease, hypnotics 
and sedatives, opioids, beta-lactam antibacterials and penicillins, antidepressants, 
lipid- modifying agents, antithrombotic agents, anti-inflammatory and antirheu-
matic products as well as selective calcium channel blockers [37].

Unwanted effects of drugs on nutritional status are a consequence of the drug’s 
pharmacodynamics and by its side effect characteristics [38], and older adults both 
in community and in a clinical environment are at higher risk due to frequently 
observed polypharmacy [39].

Frequently, medication negatively affects dietary intake by direct action on 
digestion as well as on general metabolism [7], consequently affecting an older 
adult’s nutritional status by decreasing dietary intake and bioavailability of essential 
nutrients, e.g. vitamins, trace elements and electrolytes [1, 2, 36].

With the aim to maximise drugs’ absorption, many drugs have detailed instruc-
tions regarding dietary intake (e.g. several antibiotics, antifungal medication [36]) 
with the consequence of altering the usual routine of eating and meal frequency 
which can decrease overall energy and nutrients’ intake as often observed in older 
populations [40, 41].

Anorexia is a frequently observed side effect of drug therapy leading to a reduc-
tion of body weight, and older adults with pre-existing poor nutrition status have to 
be tightly followed when starting drug therapy with medicines related to hypogeusia 
and dysgeusia (e.g. metformin, levodopa, lithium) (Chaps. 3, 4 and 5) [36, 40, 41].
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By direct action of the digestive tract, medications frequently disturb nutrition 
status of older adults [36, 41]. Some frequently used medicines lead to xerostomia 
(e.g. anticholinergic drugs, antidepressants and antipsychotic drugs, diuretics, anti-
hypertensives, sedatives, analgesics, antihistamines), nausea and vomiting (antibiot-
ics, opiates, levodopa, selective serotonin reuptake inhibitors), taste abnormalities 
(e.g. amphetamines, ampicillin, aspirin, corticosteroids, diltiazem, levodopa, metfor-
min, tricyclic antidepressants, venlafaxine) as well as olfactory disturbances (e.g. 
ACE inhibitors, amoxicillin, beta-blockers, calcium channel blockers, corticoste-
roids, levodopa, statins, streptomycin, sumatriptan), decreased gastrointestinal motil-
ity (tricyclic antidepressants, opiates) and diarrhoea (e.g. broad-spectrum antibiotics, 
proton-pump inhibitors, antivirals and antiretrovirals, magnesium salts, iron, lithium, 
metformin). Even unpleasant smell of medication can reduce food intake [40].

Further, drugs have also the potential to negatively affect the absorption of vita-
mins or trace elements due to alterations in gastric acidity, diminishing nutrition 
assimilation, negatively impacting gut microbiota and leading to inflammation of the 
mucosa of the digestive tract (e.g. antacids, antibiotics, laxatives, anti- inflammatories, 
hypoglycaemic drugs, lipid-lowering drugs, antidepressants, diuretics).

When negative action of drug therapy on nutrition status is likely to become 
clinically significant, the nutritional deficiency can be corrected with the use of 
dietary supplements (e.g. pyridoxine administered with isoniazid, an antibiotic used 
for the treatment of tuberculosis). Despite the fact that classic symptoms of nutrient 
deficiency syndromes are not often seen, nutrient insufficiencies can be still related 
to clinical manifestations. In several cases, the negative impact of a certain medica-
tion on nutrition status is acknowledged as adverse drug effects. For example, drug- 
induced osteomalacia is a result of some antiepileptic drugs negatively affecting 
vitamin D metabolism [42–44]. Further, drug-induced hepatotoxicity and hyperam-
monaemia (e.g. valproic acid, a drug to treat certain types of seizures) are thought 
to be a consequence of a lack of carnitine [45, 46].

It is still unclear for what drug nutrient interaction dietary supplementation is a 
feasible solution [47, 48], and this is a field which needs more research in order to 
be able to recommend prophylactic nutrient supplementation. It should also be men-
tioned here that there are some drugs that are related to improvements in nutrient 
status [49, 50].

Older adults are likely to use medication that can impair hearing, vision, memory 
and mobility, resulting into a lack of compliance or wrong dosing [36]. This indirect 
drug action can then affect food intake by impairing the ability to buy and prepare 
food or to eat without assistance) [51–54].

20.4  Drugs Likely to Increase Body Weight

For a sense of completeness, it should be briefly mentioned here that drugs can also 
increase body weight. For example, it is well known that active drug ingredients can 
change function of an older adult’s metabolism. Undesirable metabolic adverse 
effects are frequently observed for antipsychotic drugs which can lead to weight 
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gain, hyperglycaemia and dyslipidaemia [41, 55], alterations that have been in par-
ticular related to the use of second-generation antipsychotics [55–57]. Other fre-
quently used medications such as beta-blockers and steroids have been also shown 
to increase body weight [56, 58, 59].

The observed increase in body weight is not necessarily always due to an increase 
in body fat. There are several potential mechanisms which can explain medication- 
related weight gain: increased appetite (steroids [59] and antidepressants [58]), fluid 
retention (pioglitazone [60]), increased fat storage (insulin, stimulating the growth of 
fat cells [61]), slowed metabolism (beta-blockers [62]) and difficulty exercising (anti-
histamines can make you sleepy, amitriptyline associated with breathing difficulties).

Although maintenance or even an increase in body weight in older adults can be 
beneficial, these drug-induced changes in body composition and metabolism are 
usually not positive as they are not associated with positive changes in muscle mass 
or physical function [57]. If not carefully considered, this may lead to sarcopaenic 
obesity and also the under-identification and under-treatment of those who are over-
weight or obese and are also malnourished (Chaps. 7 and 16) [63].

20.4.1  Conclusion

Clinical specialists have to recognize that medical drugs and dietary intake interact 
with each other and can affect the health of older adults. During the last years, these 
interactions have received more attention and have been better understood in clini-
cal practice [34]. An acknowledgement and broad understanding of the problem are 
the most important steps towards optimized older adult care [33]. In order to resolve 
negative drug actions on nutrition status and vice versa, clinicians have to employ a 
systematic approach and take the time to listen to the perspectives of the older adult. 
In circumstances where sufficient information on the interactions are available, 
adverse interactions can be possibly predicted and issues resolved [33].

Healthcare staff should be trained to detect food-drug interactions in order to 
give older adults instructions on medication, food and beverages. Appropriate spe-
cialists must estimate a patient’s clinical presentation in order to recognize whether 
the nutritional status is deteriorating or associated with a drug-induced complica-
tion. A change in dosage or a change in medications within the same therapeutic 
category or a change in dietary habits has to be considered. Finally, and most impor-
tantly, healthcare providers should work together with older adults to deliver food 
and medicine regimens that are most likely to improve older adult outcomes, experi-
ences and quality of life.

Take-Home Points

• Herbs, fruits as well as alcohol can alter the efficacy of a given drug intervention 
with adverse consequences.

• In most cases, relevant food-drug interactions change the bioavailability of a 
medicine.
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• Milk, grapefruit and cranberry juice and garlic are the most common foods to 
affect drug metabolism.

• Many common medications can lead to weight loss or gain and adverse changes 
in the nutrition status of older adults.
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Abstract

End-of-life care constitutes an important situation of extreme nutritional vulner-
ability for older adults. Feeding decisions in late-stage dementia often provoke 
moral and ethical questions for family members regarding whether or not to 
continue hand-feeding or opt for tube-feeding placement. Despite the knowledge 
that starvation and dehydration do not contribute to patient suffering at the end of 
life and in fact may contribute to a comfortable passage from life, the ethics of 
not providing artificial nutrition and hydration (ANH) continue to be hotly 
debated. However, in the past two decades, voluntary stopping of eating and 
drinking (VSED) has moved from a palliative option of last resort to being 
increasingly recognized as a valid means to intentionally hasten death for cogni-
tively intact persons dealing with a serious illness. Across many settings glob-
ally, when oral intake is deemed unsafe, decisions to withhold oral feeding and 
to forgo artificial means of providing nutrition are deemed to be ethically and 
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legally sanctioned when the decision is made by a capable patient or their legally 
recognized substitute decision-maker. Decision-making at the end of life involves 
knowledge of and consideration of the legal, ethical, cultural, religious, and per-
sonal values involved in the issue at hand. This chapter attempted to illustrate the 
unique complexities when considering nutrition therapy (by oral and artificial 
means) at the end of life.

Keywords
End of life · Ethics · Artificial nutrition · Hydration · Voluntary stopping of eating 
and drinking · Older adults

21.1  Background

A nutritionally vulnerable older adult has a reduced physical reserve that limits the 
ability to mount a vigorous recovery in the face of an acute health threat or stressor. 
Often this vulnerability contributes to more medical complications, longer hospital 
stays, and increased likelihood of residential aged care admission and, ultimately, 
end of life [1].

What does it mean to be vulnerable? In the health context, a background of pre-
disposing factors determines the ability of an individual to respond to stressors or 
precipitants. A vulnerable older person has a greater accumulation of detrimental 
predisposing factors (e.g., multiple medical conditions, obesity, and limited social 
support) relative to protective factors (e.g., muscle mass or adipose stores). When an 
acute stress arises, such as acute inpatient hospitalization for sepsis or surgery, the 
individual is unable to mount a vigorous recovery and may never fully return to their 
prestress baseline [1]. The term “nutritionally vulnerable” evokes the classic image 
of an elderly community dweller with limited resources and/or medical comorbidi-
ties that preclude the consumption of a fully adequate diet. Surely, these individuals 
should appear on the radar of concern in geriatric nutrition, prior to approaching the 
end of life. However, a very broad array of dynamic challenges contributes to nutri-
tional vulnerability in today’s older adults, well before end of life [1].

21.2  Factors Associated with Nutritional Vulnerability

Many factors impact the quality and quantity of dietary intake in community- 
dwelling older adults (Chap. 4). Older adults are predisposed to nutrient deficiency 
due to a decline in total and resting energy requirements associated with physical 
inactivity, loss of lean muscle mass, and increased adiposity that gradually reduces 
food intake while vitamin and mineral needs remain unchanged or increased [2]. 
Furthermore, biomedical, psychosocial, and environmental and economic factors 
also seriously impact nutritional status in older adults. In the physiologic sense, 
vulnerability equates closely with a more familiar term used to describe age-related 

S. Eleuteri et al.



263

decline, namely, “frailty” (Chap. 8). Frailty is an aging-related clinical syndrome of 
physiological decline characterized by marked vulnerability to adverse health out-
comes increased risk for adverse outcomes including acute illness, disability, falls, 
hospitalization, need for long-term care, and death [3]. Psychosocial factors that 
contribute to decreased food intake include depression, social isolation, and loneli-
ness, to name a few. Depression is a prevalent condition in the older population 
where 7% have major depressive disorders and up to 17% have clinically significant 
depressive symptoms [4]. Risk factors for late-life depression include female gen-
der, lower educational status, loss of a partner, cognitive decline, chronic health 
conditions, and decline in physical function [5]. The relationship between malnutri-
tion and depression is multifaceted and complex.

Social isolation (objective measure) and loneliness (subjective measure) are 
common among community-dwelling older adults who live alone, have functional 
impairments, lack transportation, have low morale, and report limited social net-
works [6]. Furthermore, social isolation and loneliness are associated with chronic 
health conditions, cognitive impairment, poor self-reported health, and sleep disor-
ders [7]. Older adults who experience these psychosocial determinants are more 
likely to eat alone and often have chronically marginal nutrient intake, putting them 
at a greater risk for malnutrition [8]. Of particular concern are widowed or single 
older men. These individuals typically have fewer close relationships outside of 
their spouse, lack cooking skills, or are physically unable to prepare food [9].

In many individuals, such factors associated with nutritional vulnerability will 
become more focused toward the end of life; this demands the attention of diverse 
healthcare providers to ensure ethical standards of care are met.

21.3  Malnutrition: A Commonly Identified Precursor 
to the End of Life

Food insecurity, defined as “limited or uncertain availability of nutritionally adequate 
and safe foods or limited or uncertain ability to acquire acceptable foods in socially 
acceptable ways,” encompasses not only the lack of economic resources to obtain 
nutritionally adequate food but also the inability to access and appropriately use 
food. According to the USDA, in 2013, the prevalence of food insecurity in the 
United States was 14.3% of households. Among older adults, 8.7% of households 
with an older adult and 9.0% of older adults were living alone with insecure food [10].

The multidimensional phenomenon of food insecurity is peculiar in this popula-
tion [11, 12]. In older populations, food insecurity results from more than financial 
resource constraints. Functional impairment, not owning a home, isolation, gender, 
financial vulnerability, and poor health have statistically significant associations 
with food insecurity. These associations suggest that differences in food use between 
older and younger populations should be considered. These important risk factors 
for food insecurity tend to occur together, which results in a much higher risk for 
food insecurity in older populations; this again is likely to be a focal point toward 
the end of life [11, 13, 14].
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Shortcomings in past approaches used to assess nutritional status have hindered 
efforts to describe the extent and degree of malnutrition and nutritional risk for older 
adults in clinical settings. The use of assessment tools like the Mini Nutritional 
Assessment (MNA) is not routinely applied across the clinical environment, and 
serum albumin level, although it is heavily relied upon as a sole indicator of nutri-
tional status, actually reflects primarily the inflammatory state rather than the true 
body store of essential nutrients [15] (Chap. 3). Fortunately, as detailed in Chap. 3, 
new paradigms describing malnutrition have been recently developed and codified 
[16–18]. These approaches more accurately reflect the close interrelationship 
between diseases, substantially improve the accuracy of malnutrition diagnosis, and 
are anticipated to lead to a better understanding of ways to surmount challenges to 
nutritional status going forward [1].

Long recognized as a general concern, hospital malnutrition has received consid-
erably more scientific attention in recent years, as evidenced by a number of recent 
studies and editorials [19, 20]. As of 2013, 14.1% of the population in the United 
States was over the age of 65 years, yet this relatively small cohort accounted for the 
greatest utilization of healthcare services. Older adults made up 34.9% of all hospi-
tal admissions, with a greater mean length of stay and cost per stay than any other 
age-group [21]. This is because older adults have a higher number of predisposing 
conditions with comorbid illnesses and disabilities. Malnutrition is a key comorbid 
illness now recognized as a predictor of adverse events during their hospitalization, 
such as falls, pressure injuries, unfavorable discharge destination, unplanned read-
missions, mortality, and increased healthcare costs [15, 22–25]. While it is clear that 
people approaching end of life are high users of healthcare, ongoing works are 
required to understand if variations in hospitalization and healthcare costs may be 
attributable to variation in the quantity or quality of end-of-life care available, for 
example, ensuring processes to manage nutritional vulnerability [26, 27].

This combination of susceptibility and reduced ability to overcome stressors leads 
to poor long-term outcomes and commonly results in loss of independence, which is a 
marker of frailty (Chap. 8). The decline of all these physiological parameters can, in 
many cases, be directly related to reduced energy intake. When energy intake is insuf-
ficient to meet the demands of the body either due to starvation, acute illness, or chronic 
disease/disability, then malnutrition becomes the driver that leads to the further deterio-
ration of functional ability and inability to recover from disease [1] (Chaps. 2–5).

Several recent publications [28, 29] addressing nutritional risk in older patients 
found that malnutrition in hospitalized geriatric patients is associated with an 
increased risk of death at 3 months. These papers have further illuminated the pro-
file of malnutrition to include more clinical characteristics, including eating diffi-
culties (Chap. 18) and other functional limitations, depression, polypharmacy 
(Chap. 20), pressure ulcers (Chap. 15), and cognitive impairment, as well as social 
factors and hospital factors such as unnecessarily lengthy periods of medical orders 
requiring patients to have nothing by mouth (NPO), frequent meal interruptions, 
and low acceptance of foods served (Chaps. 1–6) [29]. It is imperative to recognize 
both malnutrition and risk of malnutrition as early as possible during the hospital 
admission process so that all of the medical, psychological, and functional factors 
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related to malnutrition can be addressed by an interprofessional team focusing on 
the patient’s preferences regarding food choices, timing of meals, and/or self- 
feeding strategies within their individual social and environmental circumstances [1].

21.3.1  Nutrition at the End of Life

The extreme nutritional vulnerability for older adults is often most acutely observed 
toward end-of-life care. As an example, feeding decisions in advanced cancer or 
late-stage dementia often provoke wrenching moral and ethical questions for family 
members regarding whether or not to continue dedicated hand-feeding and nutri-
tional supplementation or even to consider tube-feeding placement, noting that in 
many situations, these may be unlikely to prolong life and improve quality of life or 
may be considered medically futile [1, 30].

From the outset, we consequently note that nutritional intervention in this phase 
of life should be individualized [30], particularly given there are no clear criteria to 
ascertain the beginning of the dying phase.

In patients at the end of life (survival days or weeks), artificial hydration and nutri-
tion pose clinical, ethical, and logistical dilemmas resulting in debates for and against 
such interventions [30]. No strong evidence exists supporting the use of “artificial” 
tube feeding, for example, parenteral or enteral tube feeding for hydration and nutri-
tion for terminally ill patients; however, a paucity of research examining the issue 
exists [30–32]. Patients during the last days and weeks of life often have anorexia, 
decreased oral intake, resulting in sarcopenia and obvious frailty, which phenotypi-
cally present as loss of body weight with reduced muscle mass and adipose tissue. In 
addition, cancer patients, frequently gastrointestinal or patients with metastatic 
malignancy, may develop mechanical obstruction of the digestive tract preventing 
enteral nutrition [33]. While these may appear confronting to carers and loved ones 
looking on, in these patients, the goals of therapy should routinely be directed at 
symptomatic management rather than reversing nutritional deficits. For most, the 
pleasure of tasting food and the social benefits of participating in meals with family 
and friends should be emphasized over increasing caloric intake [31]. When patients 
approach end of life, they often have severely restricted oral intake of food and fluids. 
The overwhelming principles toward end-of-life nutritional care should revolve not 
only around a patient’s pre-existing wishes regarding intervention but also on com-
fort measures [32]. However, this should not automatically preclude consideration of 
artificial nutrition and hydration for individual older adults at the end of life.

21.4  Artificial Nutrition and Hydration (ANH)

Despite the knowledge that starvation and dehydration do not contribute to patient 
suffering at the end of life and in fact may contribute to a comfortable passage from 
life, the ethics of providing or not providing artificial nutrition and hydration (ANH) 
continue to be hotly debated [34]. ANH are defined as a group of medical treatments 
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provided to patients who cannot meet their daily requirements orally, with resultant 
malnutrition, electrolyte abnormalities, and/or metabolic derangements. Various 
modalities to deliver ANH include intravenous hydration and intravenous parenteral 
nutrition, nasogastric feeding, and placement of surgical feeding devices to deliver 
the required hydration and nourishment.

In patients at the end of life (survival days or weeks), nutrition support and par-
ticularly artificial hydration pose clinical, ethical, and logistical dilemmas resulting 
in debates for and against such interventions [30]. While there has been a lack of 
strong evidence supporting the use of “artificial” tube feeding, for example, paren-
teral or enteral tube feeding for hydration and nutrition for terminally ill patients 
[30–32], we note that artificial nutrition has become an accepted part of palliative 
care for at least some situations [32]. Being medical treatments, the initiation, ter-
mination, and withholding of these modalities must be medically and ethically justi-
fied [32, 35]. Many investigators have found that dying persons overwhelmingly 
deny thirst and hunger; and application of lubricants or provision of ice chips and 
oral hygiene alleviates many xerostomic complaints. Provision of oral food and 
fluids should be strongly encouraged, as in most situations, they give comfort, plea-
sure, a sense of autonomy, and dignity and are viewed as essential caregiving [34].

The practice of medical nutrition and hydration provokes both supportive and oppos-
ing views. Some ethicists would argue that the symptom of thirst should be addressed, 
because, without it, the patient will experience confusion, restlessness, or neuromuscu-
lar weakness, thus decreasing the patient’s quality of life. Others may argue that the 
terminally ill patient with declining renal function receiving artificial hydration will suf-
fer from choking on increased secretions, pulmonary edema, and ascites [36]. 
Alternatively, while offering an unrestricted diet for patients with dysphagia may 
increase the risk of aspiration or choking, this may also provide a basic comfort and 
potentially final right of life in end-stage disease. In order to provide artificial nutrition 
and hydration, medical devices such as urinary catheters and surgically placed feeding 
tubes may be required; whether these add to or subtract from quality of life should be 
considered on an individual basis. For example, a patient with decreased mental capac-
ity may try to remove these devices. Attempting to continue the therapy, caregivers may 
use restraints or sedation, resulting in an inappropriate decrease in quality of life [37].

Families may believe that hydration decreases pain, replenishes the body, 
enhances effectiveness of medications, and in general can make the patient feel bet-
ter both mentally and physically. At the end of life, families may feel that they are 
responsible for maintaining their loved one’s dignity, and continued hydration may 
contribute to their perception that this is being accomplished. In some cases, the 
family’s insistence that the patient take nutrition may cause conflict even before the 
implementation of ANH becomes the only option. Strong beliefs in the value of 
nutrition and hydration at the end of life may give the family some satisfaction that 
they are helping the patient [37]. The patient’s refusal to eat may exacerbate the 
family’s feeling of helplessness. Families’ perceptions of the importance of nutri-
tion may also color their impression of the healthcare team dedication. If the family 
believes that the medical team is not placing enough importance on nutrition and 
hydration, this may translate into the perception that the healthcare team is 
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negligent [37]. This is where good communication between clinical team and fami-
lies is required to discuss goals and directions of care (Chaps. 10, 11, and 13).

Patients at the end of life lose interest in eating and have fatigue, altered body 
image, and decreased ability to digest. These are all highly correlated with psycho-
logical distress [38]. Patients may believe that if they are not able to take food and 
fluid orally, then ANH will help them survive by preventing dehydration and 
increasing physical strength. They may also believe that a gastrostomy or a nasogas-
tric tube can make their quality of life worse. If it is not something that will cure 
their illness, patients may decline ANH [36]. Patients may believe that ANH is a 
symbol of their families’ love for them, an important part of their meticulous care 
for their health and well-being [39].

Some patients and families choose to implement ANH rather than go without, while 
some others do not wish to be tube-fed [33, 40, 41]. It is important to stress that, to be 
considered medically ethical and justified, ANH must provide a benefit to the patient 
(beneficence), avoid harm (non-maleficence), be in accordance with the patient’s wishes 
(autonomy), and avoid overutilization of resource for one patient with harm to others 
and be available to all patients in similar circumstances (justice) [32, 37]. The possible 
benefits of feeding via ANH include improvement in the patient’s quality of life and 
improved nutrition with decreased incidence of bedsores and other infections [35].

However, these treatment modalities are not without risk to the patient. ANH can 
lead to fluid overload and electrolyte/metabolic derangements, aspiration pneumo-
nitis, or pneumonia and are associated with an increased risk of infection [42]. 
Moreover, the procedures involved with feeding device placement can themselves 
lead to increased morbidity and mortality [43]. Finally, while there is no evidence 
that withholding nourishment and hydration in terminal illness causes pain or suf-
fering, some clinicians would argue that it does not prolong life but only prolongs 
the dying process [35]. It is the balance between benefits of ANH and potential 
disadvantages that the clinician needs to fully convey to patient and family before 
embarking on this course of intervention.

Arguably, in many cases, the decision to offer artificial feeding or not revolves 
less around the benefits versus risks of the intervention but whether or not termi-
nally ill patients and their family have emotionally accepted the fact the patient is 
dying [31]. We conclude this section by noting that the decision to administer par-
enteral or enteral tube feeding should be individualized, based upon the clinical 
scenario, and should also be consistent with the goals of care of the patient [41, 44]. 
In case of uncertainty of the benefits and risks of artificial feeding in a particular 
patient, a brief trial with clearly defined goals may be appropriate to initiate, fol-
lowed by reassessments of its clinical benefits and harm.

21.5  Voluntary Stopping Eating and Drinking (VSED)

In the past two decades, VSED has moved from a palliative option of last resort [45] 
to being increasingly recognized as a valid means to intentionally hasten death for 
cognitively intact persons dealing with a serious illness [32, 46, 47]. It should be 
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noted that VSED is different from declining interest for food and water at the end of 
life [48]. Properly defined, VSED refers to “a conscious and deliberate decision, by 
a capacitated patient suffering from advanced illness or an extremely debilitating 
medical condition, to intentionally refrain from receiving food or fluids by mouth, 
to hasten death” [49]. Those who have cared for persons choosing VSED have noted 
the following patient motivations for undertaking this method: willingness to die, 
feeling of senseless in continued life, experiencing poor quality of life, and desire to 
control the dying process [50]. Though considerable legal and ethical analysis has 
been undertaken over the past decade to clarify the moral and legal standing of 
VSED, continued controversy and uncertainty around its use center on the follow-
ing concerns: Is it legal to offer standard palliative care to patients undertaking 
VSED without being viewed as “assisting” in their suicide? If it is legal to support 
VSED, can a practitioner exercise conscientious objection and refuse to support a 
patient requesting it? Would providing advice to a patient about VSED as an option 
potentially be construed as “encouraging suicide” [48]? If a patient and family 
choose VSED, is it a reflection that the patient has entered a terminal or palliative 
state? These are all questions that should be asked and considered in relation to local 
contexts and the will of the patient and their informed consent [32]. We conclude 
this section by noting the ESPEN guideline on ethical aspects of artificial nutrition 
and hydration Statements 14 “the renouncement of food and drink may be regarded 
as an expression of self-determined dying by way of an autonomous decision 
towards one’s own life, but should not be confused with severe depression or dis-
ease related lack of appetite,” and 34 “Voluntary cessation of nutrition and hydration 
is a legally and medically acceptable decision of a competent patient, when chosen 
in disease conditions with frustrating prognosis and at the end life.”

21.6  Stopping Oral Nutrition for Incapable Patients

When oral intake is deemed unsafe, decisions to withhold oral feeding and to forgo 
artificial means of providing nutrition are deemed to be ethically and legally sanc-
tioned when the decision is made by a capable patient or their legally recognized 
substitute decision-maker. The issue arises when the family attempts to withhold 
nutrition from incapable patients even if feeding is safe and accepted by patients. 
The motivation behind families requesting staff to stop oral hydration or nutrition is 
often based on an interpretation of a prior expressed wish. However, in many cases, 
these verbal or written instructions make no explicit reference to hand-feeding. 
Families may interpret assisted hand-feeding as a life-prolonging intervention; 
however, for the healthcare team, supporting the family’s request is interpreted as 
condoning neglect and endangerment of a vulnerable patient [51]. This is where the 
goals of care need to be addressed between clinical team and patient. The choice of 
withholding or ceasing nutrition care in these patients is a difficult task that should 
be carefully discussed with caregivers; even then, emotional and/or ethical conflicts 
among family, carers, and/or healthcare team members will undoubtedly arise from 
time to time [32].
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21.7  Conclusions and Take-Home Points

Decision-making at the end of life involves knowledge and consideration of the 
legal, ethical, cultural, religious, and personal values involved in the issue at hand. 
This chapter illustrates the unique complexities when considering nutrition therapy 
(by oral and artificial means) at the end of life. These implications become more 
poignant in the current world where the aim is comfort at the end of life [52]. Clear 
goals of care need to be addressed when patient is entering a palliative or terminal 
phase in their life.
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