
51© The Author(s) 2021
Ó. G. Geirsdóttir, J. J. Bell (eds.), Interdisciplinary Nutritional Management and 
Care for Older Adults, Perspectives in Nursing Management and Care for Older 
Adults, https://doi.org/10.1007/978-3-030-63892-4_4

Malnutrition Prevention

Patrick Roigk and Fabian Graeb

Abstract

A healthy nutritional intake is required to prevent malnutrition. Furthermore, 
nutrition is associated with improved quality of life in older adults. Simultaneously, 
many factors influence nutritional intake in later life. Onset and progression of 
acute or chronic diseases and a reduced dietary intake play a crucial role in devel-
oping malnutrition. Malnutrition is associated with poor outcomes such as pres-
sure injury, increased length of hospital stays and increased mortality. The aim of 
the chapter is to increase the nutritional-based knowledge of the interdisciplinary 
team to prevent malnutrition in all its forms. Therefore, this chapter offers 
evidence-based information to support interdisciplinary prevention of malnutri-
tion in older adults across diverse healthcare settings.
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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 

P. Roigk and F. Graeb

https://doi.org/10.1007/978-3-030-63892-4_2
https://doi.org/10.1007/978-3-030-63892-4_3
https://doi.org/10.1007/978-3-030-63892-4_10
https://doi.org/10.1007/978-3-030-63892-4_13


53

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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Fig. 4.1  DoMAP model: Determinants of Malnutrition in Aged Persons [9]
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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

4  Malnutrition Prevention
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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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