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Abstract

The purpose of this chapter is to describe the nutritional recommendations for 
older adults and change in requirements with age and disease. Key factors influ-
encing nutritional requirements, dietary intake, and nutritional status in old 
adults will be described, including specific nuances for geriatric and orthogeriat-
ric patients.

Keywords
Nutritional recommendations · Nutritional status · Nutritional risk factors

A. M. Beck (*) 
University College Copenhagen, Institute of Nursing and Nutrition, Copenhagen, Denmark 

Dietetic and Nutritional Research Unit, Herlev-Gentofte University Hospital, 
Herlev, Denmark
e-mail: ambe@kp.dk 

M. Holst 
Department of Clinical Medicine, Centre for Nutrition and Bowel Disease, Aalborg 
University Hospital, Aalborg University, Aalborg, Denmark
e-mail: mette.holst@rn.dk

This chapter is a component of Section 1: Nutritional Care in Old Age.
For an explanatiocn of the grouping of chapters in this book, please see Chap. 1: “Overview of 
Nutrition Care in Geriatrics and Orthogeriatrics.”

2

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-63892-4_2&domain=pdf
https://doi.org/10.1007/978-3-030-63892-4_2#DOI
mailto:ambe@kp.dk
mailto:mette.holst@rn.dk
https://doi.org/10.1007/978-3-030-63892-4_1


20

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).

2 Nutritional Requirements in Geriatrics

https://doi.org/10.1007/978-3-030-63892-4_9


24

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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tle. DoMAP Determinants of Malnutrition in Aged Persons, MN malnutrition
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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

A. M. Beck and M. Holst
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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/])
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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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