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Background: Malnutrition and dehydration are widespread in older people, and obesity is an increasing
problem. In clinical practice, it is often unclear which strategies are suitable and effective in counteracting these key health threats.
Aim: To provide evidence-based recommendations for clinical nutrition and hydration in older persons
in order to prevent and/or treat malnutrition and dehydration. Further, to address whether weightreducing interventions are appropriate for overweight or obese older persons.
Methods: This guideline was developed according to the standard operating procedure for ESPEN
guidelines and consensus papers. A systematic literature search for systematic reviews and primary
studies was performed based on 33 clinical questions in PICO format. Existing evidence was graded
according to the SIGN grading system. Recommendations were developed and agreed in a multistage
consensus process.
Results: We provide eighty-two evidence-based recommendations for nutritional care in older persons,
covering four main topics: Basic questions and general principles, recommendations for older persons
with malnutrition or at risk of malnutrition, recommendations for older patients with speciﬁc diseases,
and recommendations to prevent, identify and treat dehydration. Overall, we recommend that all older
persons shall routinely be screened for malnutrition in order to identify an existing risk early. Oral
nutrition can be supported by nursing interventions, education, nutritional counseling, food modiﬁcation
and oral nutritional supplements. Enteral nutrition should be initiated if oral, and parenteral if enteral
nutrition is insufﬁcient or impossible and the general prognosis is altogether favorable. Dietary restrictions should generally be avoided, and weight-reducing diets shall only be considered in obese older
persons with weight-related health problems and combined with physical exercise. All older persons
should be considered to be at risk of low-intake dehydration and encouraged to consume adequate
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amounts of drinks. Generally, interventions shall be individualized, comprehensive and part of a
multimodal and multidisciplinary team approach.
Conclusion: A range of effective interventions is available to support adequate nutrition and hydration in
older persons in order to maintain or improve nutritional status and improve clinical course and quality
of life. These interventions should be implemented in clinical practice and routinely used.
© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction
1.1. Particularities of older persons
An older person is usually deﬁned as a person aged 65 years or
older. A geriatric patient is not speciﬁcally age-deﬁned but rather
characterized by a high degree of frailty and multiple active diseases which becomes more common in the age group above 80
years [1]. As a consequence of acute and/or chronic disease in
combination with age-related degenerative changes, limitations in
physical, mental and/or social functions occur. The ability to
perform the basic activities of daily living independently is jeopardized or lost. The person is in increased need of rehabilitative,
physical, psychological and social care and requires a holistic
approach to avoid partial or complete loss of independence [1].
It is the main aim of geriatric medicine to optimize functional
status of the older person and, thus, to ensure greatest possible
autonomy and best possible quality of life [1]. A reduced adaptive
and regenerative capacity, however, and thus, reduced capacity for
rehabilitation is characteristic of older patients, making it more
difﬁcult to return the patient to an unrestricted or to his/her previous condition.
One of the most meaningful geriatric syndromes is sarcopenia,
characterized by a disproportionate loss of muscle mass and
strength that is accompanied by a decline in physical activity,
functionality and performance. An excessive loss of muscle mass
and strength results in physical impairment, frailty, disability and
dependence from others. Sarcopenia also impairs the metabolic
adaptation to stress and disease [2]. Despite large overlap with
sarcopenia, frailty represents a distinct clinical syndrome, characterized by an increased vulnerability to stress as a consequence of
cumulative decline in many physiological systems during aging.
Frailty is associated with an increased risk of adverse health outcomes and estimated to affect about 25% of persons aged 85 years
or older [3,4].
1.2. Nutritional challenges in older persons
Nutrition is an important modulator of health and well-being in
older persons. Inadequate nutrition contributes to the progression
of many diseases, and is also regarded as one important contributing factor in the complex etiology of sarcopenia and frailty [2,3,5].
Due to many factors, nutritional intake is often compromised in
older persons and the risk of malnutrition is increased. Anorexia of
aging is crucial in this context. Particularly in case of acute and
chronic illness nutritional problems are widespread, and a reduced
dietary intake in combination with effects of catabolic disease
rapidly leads to malnutrition [5,6]. A close relation between
malnutrition and poor outcome, e.g. increased rates of infections
and pressure ulcers, increased length of hospital stay, increased
duration of convalescence after acute illness as well as increased
mortality, is well documented also in older persons [6]. Regarding
the deﬁnition of malnutrition we refer to the ESPEN consensus [7]
and terminology [8]. Within this framework, for older persons the
presence of either a striking unintended loss of body mass (>5% in

six months or >10% beyond six months) or a markedly reduced
body mass (i.e. BMI <20 kg/m2) or muscle mass should be regarded
as serious signs of malnutrition needing clariﬁcation of the underlying causes. For the diagnosis of malnutrition the recent global
consensus approach (GLIM) advocates the combination of at least
one phenotype criterion (i.e. non-volitional weight loss, low BMI or
reduced muscle mass) and one etiology criterion (i.e. reduced food
intake/malabsorption or severe disease with inﬂammation) [9].
Older persons are at risk of malnutrition if oral intake is markedly
reduced (e.g. below 50% of requirements for more than three days)
or if risk factors, which either may reduce dietary intake or increase
requirements (e.g. acute disease, neuropsychological problems,
immobility, chewing problems, swallowing problems), are present.
The prevalence of malnutrition generally increases with deteriorating functional and health status. Reported prevalence rates
greatly depend on the deﬁnition used, but are generally below 10%
in independently living older persons and increase up to two thirds
of older patients in acute care and rehabilitation hospitals [10,11].
Besides malnutrition, older persons are at increased risk of
dehydration for various reasons with serious health consequences
[12,13]. Prevalence rates are also low in community-dwelling older
persons but increase to more than one third in more frail and
vulnerable older adults and in those in need of care [14].
On the other hand, like in the general population, obesity with
its well-known negative health consequences is an increasing
problem also in older people, currently affecting between 18 and
30% of the worldwide population aged 65 years and older [15,16].
Thus, supporting adequate nutrition including adequate
amounts of food and ﬂuid to prevent and treat malnutrition and
dehydration as well as obesity is an important public health
concern.
1.3. Ethical aspects regarding nutritional interventions in older
persons
Oral nutrition does not only provide nutrients, but has signiﬁcant psychological and social functions, enables sensation of taste
and ﬂavor and is an important mediator of pleasure and well-being.
Therefore, oral options of nutrition should always be the ﬁrst
choice, also in situations where nutritional interventions, i.e.
assisted feeding, are difﬁcult, time-consuming and demanding due
to advanced morbidity and slow responses.
In all cases, respecting the patient's will and preferences is of
utmost priority.
For further details regarding ethical aspects of nutritional interventions we refer to the ESPEN guideline on ethical aspects of
artiﬁcial nutrition and hydration [17].
2. Aims
The present guideline aims to provide evidence-based recommendations for clinical nutrition and hydration in older persons
in order to prevent and/or treat malnutrition and dehydration as far
as possible. Furthermore, the question if weight-reducing
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interventions are appropriate for overweight or obese older persons is addressed.
The aim of clinical nutrition in older persons is ﬁrst and
foremost to provide adequate amounts of energy, protein,
micronutrients and ﬂuid in order to meet nutritional requirements and thus to maintain or improve nutritional status.
Thereby, maintenance or improvement of function, activity, capacity for rehabilitation and quality of life, support of independence and a reduction of morbidity and mortality is intended.
These therapeutic aims do not generally differ from those in
younger patients except in emphasis. While reducing morbidity
and mortality is a priority in younger patients, in geriatric patients maintenance or improvement of function and quality of life
is often the most important aim.
This guideline is intended to be used by all health care providers
involved in geriatric care, e.g. medical doctors, nursing staff,
nutrition professionals and therapists but also welfare workers and
informal caregivers. Geriatric care takes place in different health
care settings, i.e. acute care, rehabilitation and long-term care institutions but also in ambulatory settings and private households.
Unless otherwise stated, the recommendations of this guideline
apply to all settings since no fundamental differences in nutritional
therapy are known.
3. Methods
The present guideline was developed according to the standard
operating procedure for ESPEN guidelines and consensus papers
[18]. It is based on the German guideline “Clinical Nutrition in
Geriatrics” [19] which was further developed and extended by a
group of 13 experts (eight geriatricians and ﬁve nutrition scientists/
dietitians) from nine European countries, who are all the authors of
this guideline.
3.1. PICO questions
Based on the standard operating procedures for ESPEN guidelines and consensus papers, the ﬁrst step of the guideline development was the formulation of so-called PICO questions which
address speciﬁc patient groups or problems, interventions,
compare different therapies and are outcome-related [18].
The development of PICO questions was guided by the question
which interventions are effective to treat malnutrition in older
persons and to prevent malnutrition in older persons at risk of
malnutrition. In an initial two-day meeting of the guideline working group in April 2016, the PICO questions were created as
described in Table 1. We further aimed to clarify if older persons
with speciﬁc common geriatric health problems (i.e. hip fracture
and orthopedic surgery, delirium, depression, pressure ulcers)
beneﬁt from speciﬁc nutritional interventions and if older persons
with diabetes mellitus, overweight or obesity should be advised to
follow a speciﬁc diet. Besides malnutrition the topic of dehydration
turned out to be of signiﬁcant interest. Moreover, three basic
questions regarding energy and nutrient requirements and general
principles of nutritional care were found to be important and were
added without systematic literature search.
In total, 33 PICO questions were created, which were ﬁnally split
into four main chapters e “Basic questions and general principles”,
“Recommendations for older persons with malnutrition or at risk of
malnutrition”, “Recommendations for older patients with speciﬁc
diseases”, and “Recommendations to prevent, identify and treat
dehydration”. Fourteen tandems of one responsible person and one
supporting person were formed each working on one of 14 subchapters of these guideline topics and related PICO questions. These
persons were responsible for identiﬁcation of relevant papers
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Table 1
Deﬁnition of population, interventions, comparators and outcomes (PICO).
Population
 Mean age 65þ years
 With malnutrition or at risk of malnutrition
 In all health care and social care settings
 Community, outpatient, home-care
 Nursing home, care homes, long-term care
 Acute-care hospital, rehabilitation incl. orthogeriatrics
 In all functional and health conditions with or without speciﬁc
health problems
Interventions
 Supportive interventions (improvement of meal ambience, nursing
interventions)
 Dietary counseling
 Dietary modiﬁcations: additional snacks, ﬁnger food, fortiﬁcation,
texture-modiﬁcation
 Oral nutritional supplements (ONS, standard products, speciﬁc
modiﬁed products)
 Enteral nutrition (EN)/tube feeding
 Parenteral Nutrition (PN) incl. (subcutaneous) ﬂuid
 Combined interventions, e.g.
- Dietetic and nursing actions
- Nutritional intervention and exercise
 Individualized, comprehensive, multidisciplinary, multidimensional
approaches
Comparison
 Standard care
 Placebo
 Other nutritional interventions (e.g. EN vs. ONS)
Outcomes
 Adverse events
 Energy and/or nutrient intake
 Nutritional status (anthropometric, biochemical parameters, body
composition)
 Clinical course (complications, morbidity, length of hospital stay)
 Functional course
- Physical (e.g. activities of daily living, mobility, physical performance,
frailty)
- Mental (e.g. cognition, memory, mood)
 Quality of life, well-being
 Nursing home admission, hospital admissions
 Caregiver burden
 Health care costs, cost-effectiveness
 Survival

(based on lists of potentially relevant articles derived from the
literature search), evaluation, quality assessment and assignment of
evidence level for relevant papers (using SIGN checklists)
and generation of a ﬁrst draft of recommendations. They also prepared the supporting text explaining and substantiating the
recommendations.
In a second two-day meeting in April 2017, recommendations
were discussed and agreement achieved within the working group.
83 recommendations were formulated.
3.2. Literature search
To answer the PICO questions, a comprehensive literature search
was performed on 4th July 2016 as described in Table 2 to identify
suitable systematic reviews and primary studies.
A detailed search strategy was developed combining keywords
for older persons (e.g. aged, older persons, geriatric), health care
settings (e.g. nursing home, long-term care, rehabilitation), (risk of)
malnutrition/dehydration or overweight/obesity with a wide range
of interventions (e.g. dietary counseling, nutrition education, meal
ambience, food fortiﬁcation, texture modiﬁcation, dietary supplement, nutritional support, enteral nutrition, parenteral nutrition,
ﬂuid therapy, multicomponent intervention). The detailed search
strategy is available from the authors on request.
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Table 2
Criteria for systematic search for literature e databases, ﬁlters and keywords.
Publication
date
Language
Databases
Filters

Publication
type
Search
format

From 1st January 2000 to 3rd July 2016
English
Medline/PubMed (NIH), EMBASE (Ovid), Cochrane library
1. Randomized controlled trial.pt. (421924)
2. Controlled clinical trial.pt. (91079)
3. Randomized.ab. (352126)
4. Placebo.ab. (171702)
5. Drug therapy.fs. (1876752)
6. Randomly.ab. (252510)
7. Trial.ab. (364041)
8. Groups.ab. (1573781)
9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8
10. Exp meta-analysis/(67756)
11. (systematic* adj2 review*).ti,ab. (89972)
12. (meta-anal* or metaanal*).ti,ab.
13. 10 or 11 or 12
14. 9 or 13
15. Exp animals/not humans.sh.
16. 14 not 15 (3351618)
17. Exp Aged/
18. Adolescent/or middle aged/or young adult/or exp child/
or exp infant/
19. 18 not 17
20. 16 not 19
Systematic review or randomized controlled trial
(([aged] AND [malnutrition or dehydration]) OR [hip fracture
or cognitive frailty]) AND [RCT or SR in older humans ﬁlters]
AND [dietary or ﬂuid or nutritional support]

After removal of duplicates, 6000 hits remained whose titles
and abstracts were screened in duplicate by ﬁve group member
tandems using the following predeﬁned inclusion criteria:
- Paper is written in English
- Paper is a controlled trial (RCT) or a systematic review
- Paper exclusively or mainly about older adults aged at least 65
years
- Older adults have some form of malnutrition or dehydration, or
are at speciﬁc risk of malnutrition or dehydration (including
patients with typical geriatric conditions, e.g. femoral fracture,
dementia, heart failure, delirium, depression, COPD, but
excluding studies focusing on other medical disciplines, e.g.
oncology, nephrology, neurology, major surgery, where separate
guidelines exist) OR the paper reports effects of weight loss
interventions in overweight/obese older persons.
- Effect of a nutritional or ﬂuid intervention, effect of a change, of
a speciﬁc intake or status, or the effect of an intervention or
factor that may improve nutrition or hydration is studied.
Since the focus of the present guideline is on general (i.e.
protein-energy) malnutrition, single or combined micronutrient
interventions were excluded. Also pharmacological interventions
were not considered. Relevant conference abstracts and study
design papers were included, but only if no related full paper was in
the list, to have the possibility to look for meanwhile published full
papers.
Based on this screening process, lists of potential systematic
literature reviews (SLRs), RCTs and other trials of interest were
created by each reviewer, sorted by main topics (malnutrition,
dehydration, speciﬁc patient groups). DV acted as a third reviewer
in case of disagreement and combined all parts to three ﬁnal lists of
potentially relevant SLRs, RCTs and other trials.
Additional references from studies cited in guidelines, SLRs or
(R)CTs were also included, if they did not appear in the original list.
After 3rd July 2016, relevant new articles were considered.

3.3. Literature grading and grades of recommendation
For grading the literature, the grading system of the Scottish
Intercollegiate Guidelines Network (SIGN) was used [20]. The allocation of studies to the different levels of evidence is shown in Table 3.
According to the levels of evidence assigned, the grades of
recommendation were decided (Table 4). In some cases, a downgrading was necessary e. g. due to poor quality of primary studies
included in a systematic review. These cases are described in the
commentary accompanying the recommendations. The wording of
the recommendations reﬂects the grade of recommendation, i.e. level
A is indicated by “shall”, level B by “should” and level 0 by “can” or
“may”. The good practice point (GPP) is based on experts' opinions due
to the lack of studies; here, the wording can be chosen deliberately.
If applicable, the recommendations were assigned to the
outcome models according to Koller et al., 2013 [21], see Table 5.
Supportive of the recommendations, the working group developed commentaries to the recommendations where the background and basis of the recommendations are explained.
3.4. Consensus process
Between 16th June 2017 and 23rd July 2017, an online voting on
the recommendation was performed on the guideline-services.com
platform. All ESPEN members were invited to agree or disagree with
the recommendations and to comment on. A ﬁrst draft of the
guideline was also made available to the participants on that occasion. 65 recommendations reached an agreement >90%, 17
Table 3
Levels of evidence.
1þþ
1þ
1
2þþ

2þ

2
3
4

High quality meta-analyses, systematic reviews of RCTs, or RCTs
with a very low risk of bias
Well-conducted meta-analyses, systematic reviews, or RCTs with a
low risk of bias
Meta-analyses, systematic reviews, or RCTs with a high risk of bias
High quality systematic reviews of case control or cohort or studies.
High quality case control or cohort studies with a very low risk of
confounding or bias and a high probability that the relationship is
causal
Well-conducted case control or cohort studies with a low risk of
confounding or bias and a moderate probability that the
relationship is causal
Case control or cohort studies with a high risk of confounding or
bias and a signiﬁcant risk that the relationship is not causal
Non-analytic studies, e.g. case reports, case series
Expert opinion

According to the Scottish Intercollegiate Guidelines Network (SIGN) grading system.
Source: SIGN 50: A guideline developer's handbook. Quick reference guide October
2014 [20].
Table 4
Grades of recommendation [18].
A

B

0
GPP

At least one meta-analysis, systematic review, or RCT rated as 1þþ,
and directly applicable to the target population; or a body of
evidence consisting principally of studies rated as 1þ, directly
applicable to the target population, and demonstrating overall
consistency of results
A body of evidence including studies rated as 2þþ, directly
applicable to the target population; or
A body of evidence including studies rated as 2þ, directly applicable
to the target population and demonstrating overall consistency of
results; or
and demonstrating overall consistency of results; or
Extrapolated evidence from studies rated as 1þþ or 1þ
Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2þþ or 2þ
Good practice points/expert consensus: Recommended best
practice based on the clinical experience of the guideline
development group
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 Low-intake dehydration
 Volume depletion

Table 5
Outcome models in clinical studies.
Endpoints with implications for
evaluating trials in clinical nutrition

Examples

Biomedical endpoint (BM)

e.g. improvement of body weight, body
composition, morbidity, mortality
e.g. validated quality-of-life score

Patient-centered/-reported
endpoint (PC)
Health economic endpoint (HE)
Decision-making endpoint (DM)

Integration of classical and
patient-reported endpoint (IE)

e.g. QALYs or budget savings
e.g. clinical parameters or biomarkers
that allow to make a clinically relevant
decision such as transfer from ICU to a
normal ward or nutritional support yes/
no
The combination of BM and PC, e.g.
complex scores such as the Frailty Index

Adapted from Koller et al. [21].

Table 6
Classiﬁcation of the strength of consensus.
Strong consensus
Consensus
Majority agreement
No consensus

5

Agreement
Agreement
Agreement
Agreement

of
of
of
of

>90% of the participants
>75e90% of the participants
>50e75% of the participants
<50% of the participants

According to the AWMF methodology [22].

recommendations reached an agreement of >75e90% and only one
recommendation an agreement 75%. Those recommendations
with an agreement higher than 90%, which means a strong
consensus (Table 6) were directly passed, all others were revised
according to the comments and voted on again during a consensus
conference which took place during the ESPEN congress 2017 in The
Hague on 11th September 2017. Apart from three recommendations,
all recommendations received an agreement higher than 90%.
During the consensus conference, it was agreed after discussion to
omit three of the original recommendations and to split two recommendations into two separate ones respectively. Therefore, the
guideline consists of 82 recommendations.
To support the recommendations and the assigned grades of
recommendation, the ESPEN guideline ofﬁce created evidence tables of relevant meta-analyses, systematic reviews and (R)CTs.
These evidence tables are available online as supplemental material
to this guideline.
3.5. Outline of the guidelines
I. Basic questions and general principles (without systematic
literature search)
II. Recommendations for older persons with malnutrition or at
risk of malnutrition
 Supportive interventions
 Nutritional counseling
 Food modiﬁcation
 Oral nutritional supplements
 Enteral and parenteral nutrition
 Exercise
III. Recommendations for older patients with speciﬁc diseases
 Hip fracture and orthopedic surgery
 Delirium
 Depression
 Pressure ulcers
 Overweight and obesity
 Diabetes mellitus
IV. Recommendations to prevent, identify and treat dehydration
in older persons

4. Recommendations with commentaries
I. Basic questions and general principles (without systematic
literature search)
I.1 How much energy and nutrients should be offered/delivered to older persons?
Recommendation 1
Guiding value for energy intake in older persons is 30 kcal
per kg body weight and day; this value should be individually adjusted with regard to nutritional status, physical
activity level, disease status and tolerance. (BM)
Grade of recommendation B e strong consensus (97%
agreement)

Commentary
With increasing age, resting energy expenditure (REE) is
generally decreasing, mainly due to decreasing fat-free body mass.
In healthy and sick older persons measurements of REE resulted in
about 20 kcal/kg body weight (BW) and day [23e25]. Based on
usual physical activity levels (PAL) between 1.2 and 1.8, total energy
expenditure (TEE) amounts to 24e36 kcal/kg. Due to their strong
relation to fat-free mass, basal energy requirements are also
inﬂuenced by gender and by nutritional status; in fact REE/kg BW is
higher for men than for women and increases with decreasing body
mass index (BMI). For older persons with underweight (BMI
21 kg/m2) energy requirements between 32 and 38 kcal/kg are
assumed [25]. In sick older people energy requirements may, on the
one hand, be reduced due to reduced physical activity, and on the
other hand be increased due to disease effects (e.g. inﬂammation,
fever, drug effects). Minimal requirements of ill older persons are
estimated to be between 27 and 30 kcal/kg [25].
Based on these ﬁgures, about 30 kcal/kg BW are suggested as a
rough estimate and general 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 nutritional intervention need to
be considered.
Because of great heterogeneity and large individual variation of
energy requirements, even in healthy older persons [26,27], adequacy of energy intake needs to be controlled by close monitoring
of body weight (taking water retention or losses into account), and
intake adapted accordingly. It should be kept in mind that spontaneous oral energy intake of acutely hospitalized older patients is
usually low and does not cover requirements.
Recommendation 2
Protein intake in older persons should be at least 1 g
protein per kg body weight and day. The amount should be
individually adjusted with regard to nutritional status,
physical activity level, disease status and tolerance. (BM)
Grade of recommendation B e strong consensus (100%
agreement)
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Commentary
The traditional recommendation for protein intake 0.8 g/kg
body weight and day for adults of all ages [28,29] is currently under
discussion for older persons, based on growing evidence from
experimental and epidemiological research that older people might
need higher amounts of protein for optimal preservation of lean
body mass, body functions and health. Daily amounts of 1.0e1.2 g/
kg body weight have been suggested for healthy older persons by
several expert groups [30e32]. In case of illness, protein requirements may even be further increased, e.g. due to inﬂammation (including inﬂamm-aging), infections and wounds, however, to
which extent is difﬁcult to assess. Very little is known about the
protein needs of frail and ill older persons, and scientiﬁc evidence,
e.g. from intervention trials, is presently insufﬁcient to derive
concrete ﬁgures. Daily amounts of 1.2e1.5 g/kg have been suggested for older persons with acute or chronic illness [30,31] and up
to 2.0 g/kg body weight and day in case of severe illness, injury or
malnutrition [30].
Until more evidence is available, an intake of at least 1.0 g/kg
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 [33e35]. 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.
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.
Recommendation 3
For EN, ﬁber-containing products should be used. (BM)
Grade of recommendation B e strong consensus (91%
agreement)

Commentary
Dietary recommendations for micronutrients for older persons
do not differ from those for younger adults, however, our knowledge about requirements in very old, frail or ill persons is poor. Due
to an increasing prevalence of gastrointestinal diseases, which are
accompanied by reduced nutrient bioavailability (e.g. atrophic
gastritis and impaired vitamin B12, calcium and iron absorption),
older persons are at increased risk of micronutrient deﬁciencies,
which should be corrected by supplementation. Provided that there
is no speciﬁc deﬁciency, micronutrients should be delivered according to the recommendation of the European Food Safety Authority (EFSA) [44] or corresponding national nutrition societies for
healthy older persons.
I.2 How should nutritional care be organized in older
persons?
Recommendation 5
All older persons e independent of speciﬁc diagnosis and
including also overweight and obese persons e shall
routinely be screened for malnutrition with a validated
tool in order to identify those with (risk of) malnutrition.
Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 6
A positive malnutrition screening shall be followed by
systematic assessment, individualized intervention,
monitoring
and
corresponding
adjustment
of
interventions.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary to recommendations 5 and 6
Commentary
Older patients often suffer from gastrointestinal problems
including constipation and diarrhea. Since dietary ﬁber may
contribute to the normalization of bowel functions, and intake
is usually low in geriatric patients, the importance of an
adequate intake of dietary ﬁber is emphasized. Daily amounts of
25 g are considered adequate for normal laxation in adults of
ages [36] and can be regarded as guiding value also for older
patients.
Also for EN, there is no reason to omit dietary ﬁber as long as
bowel function is not compromised. Conversely, ﬁbercontaining products for EN have been shown to contribute to
normal bowel function [37e43] and are, thus, generally recommended. In addition, enterally nourished patients should not
be deprived of the well-known beneﬁcial metabolic effects of
dietary ﬁber.
Recommendation 4
Provided that there is no speciﬁc deﬁciency, micronutrients should be delivered according to the recommendation for healthy older persons.
Grade of recommendation GPP e strong consensus (91%
agreement)

The process of nutritional care for older persons consists of
several steps which are based on systematic screening for malnutrition. If there are any indicators of nutritional risk, a detailed
assessment should follow to substantiate the diagnosis of malnutrition and as a basis for the deﬁnition of individual treatment goals
and the development of a comprehensive nutritional care plan.
Interventions need to be implemented, checked for their effectiveness and adjusted if necessary until treatment goals are achieved (Fig. 1).
Screening: Independent of speciﬁc diagnosis and also in overweight and obese persons, malnutrition and its risk should be
systematically and routinely screened at admission to a geriatric
institution using a validated tool and thereafter in regular intervals, depending on the patient's condition (e.g. every three
months in long-term care residents in stable condition, at least
once a year in general practice) in order to identify affected individuals early. The most common screening tool developed and
validated for older persons is the short-form of the Mini Nutritional Assessment (MNA) [45,46]. In addition to standard
screening parameters (BMI, weight loss, reduced intake, disease)
[47] it includes two important geriatric syndromes that regularly
contribute to the development of malnutrition e immobility and
neuropsychological problems e and thus, besides malnutrition
also considers an existing risk of malnutrition. If BMI is not
obtainable, calf circumference can be used instead. The MNA
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Fig. 1. Process of nutritional care for older persons.
Modiﬁed from Volkert et al. [19].

short-form can be completed in a few minutes and be applied in
all geriatric settings [11].
Assessment: In individuals who are identiﬁed as malnourished
or at risk of malnutrition by screening, a comprehensive nutritional
assessment should follow, providing information on kind and
severity of malnutrition and its underlying causes as well as on
individual preferences (regarding food and beverages as well as
enteral and PN) and resources (e.g. chewing and swallowing ability,
eating dependence, gastrointestinal function, severity of disease,
general prognosis) for nutritional therapy. Dietary intake monitoring (e.g. by plate diagrams) is recommended for several days in
order to estimate the amount of food and ﬂuid consumed [48] and
relate dietary intake to individual requirements (see recommendation 1).
Nutritional intervention: Based on the screening and assessment results, individual goals regarding dietary intake and body
weight/BMI should be deﬁned, and an individual nutrition care
plan developed and implemented in an interdisciplinary team
approach. All aspects of the patient e physical and mental/psychic,
social, clinical as well as ethical e should be considered, and all
options used to ensure an adequate dietary intake. Dietetic, nursing
and medical actions should be implemented in a coordinated
manner (see recommendation 8).
Monitoring: The intervention process needs to be monitored,
and reassessments should be performed in regular intervals, e.g.
after several days, in order to check if goals are achieved. If this is
not the case, goals and interventions have to be modiﬁed and
adjusted according to experienced problems and the new situation. In case of EN or PN criteria for termination of the therapy
have to be deﬁned, e.g. if the goals are not achieved in a given
time period or nutritional situation improved markedly (see
recommendation 30). In the hospital setting, it is important to
initiate adequate nutritional care after discharge at home and to

ensure the continuation of the nutritional strategy started in
hospital (see recommendation 25).
Since nutritional therapy may require various persons and
professions (e.g. medical specialists, nurses, therapists), all interventions should be coordinated and agreed with all parties
involved (see recommendation 9). As a matter of course, also
intensive communication with the patient and his or her family
should take place during the whole process, in order to learn and
consider wishes and expectations of the person concerned. For
implementation in daily routines, these general recommendations
have to be concretized and adapted to the local conditions of each
institution. Standard protocols for nutritional screening, assessment and therapy have to be developed and consistently put into
practice (see recommendation 7). Several guidelines for nutritional management of older persons have been developed
in recent years [49e53], mainly for the long-term care setting
[50e52], which are overall in line with the present
recommendations.
Recommendation 7
In institutional settings, standard operating procedures for
nutritional and hydration care shall be established and
responsibilities well regulated.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Based on the recommendations in this guideline, local policies
and procedures for nutritional care e including standard operating
procedures for regular screening for malnutrition e should be
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established. In order to assure implementation in every day practice, nutritional strategies should be supported by the head of the
institution, and responsibilities well-regulated. Desirably, each
geriatric institution should constitute a multidisciplinary team,
including a (registered) dietitian, a nurse specialized in nutrition, a
medical doctor, housekeeping personnel and representative from
all other professions involved in nutritional care in this institution,
which develops, implements and supervises local procedures for
nutritional care. In geriatric acute care settings, a dietitian should
be part of the geriatric team and participate in regular team conferences, ensuring the integration of nutritional interventions in
the overall therapeutic concept.
In geriatric acute care and rehabilitation hospital units, nutritional assessment and implementation of a nutritional care plan
has been shown to improve energy and protein intake, serum
proteins and health-related quality of life of the patients [54].
Implementation of a screening and treatment protocol at a geriatric
hospital unit including regular team meetings improved body
weight and hospital-acquired infections compared to standard care
[55]. Multidisciplinary nutritional care concepts including regular
team meetings increased dietary intake and improved quality of life
in hip fracture patients [56], and improved nutritional status,
wellbeing and quality of mealtimes in demented nursing home
residents [57].
As malnutrition is highly prevalent in older persons, especially if
institutionalized, geriatric institutions should provide a deﬁned
care plan and adequate resources to screen for malnutrition and
identify persons with or at risk of malnutrition as well as to prevent
and treat malnutrition. Special attention should be drawn to the
interface management, as important information concerning the
nutritional situation is frequently lost in the situation of patients'
transition to another healthcare sector.
I.3 How should nutritional care be performed in older
persons?
Recommendation 8
Nutritional and hydration care for older persons shall be
individualized and comprehensive in order to ensure
adequate nutritional intake, maintain or improve nutritional status and improve clinical course and quality of life.
(BM, PC)
Grade of recommendation A e strong consensus (100%
agreement)

Commentary
Nutritional problems are multifaceted and differ between individuals. Moreover, older persons are heterogeneous regarding
health status, prognosis, physiological resources, nutritional needs,
preferences, and individual goals. In this light it seems reasonable
to adapt nutritional interventions individually. The systematic
literature search identiﬁed ﬁve RCTs providing evidence for
comprehensive individualized nutritional interventions in older
persons with malnutrition or at risk of malnutrition [58e62]. All
studies were performed in the hospital setting, studies from the
nursing home setting are lacking.
Three RCTs of low to acceptable quality investigated the effects of
comprehensive individualized nutritional interventions in older
hospitalized patients at nutritional risk with various diagnoses
[58,59] or after acute stroke [60]. The studies reported positive effects on energy and protein intake [58,59], body weight [59,60],
complications, antibiotic use, readmissions [59] and functional

measures [59,60]. Additionally, all three studies showed beneﬁts
with respect to quality of life in the group receiving individual
nutritional care compared to the group with usual care [58e60]. No
effect was found regarding length of hospital stay [59,60]. In a
further RCT of acceptable quality [61], the effect of additional individual nutritional support by dietetic assistants was investigated in
older hospitalized patients with hip fracture. The study reported
increased energy intake and decreased mortality in the trauma unit
and within four months after discharge in the intervention group
compared to the group with standard care. The study did not show
intervention effects on body weight, grip strength, complications
and length of hospital stay. Feldblum et al. [62] extended an individualized nutritional intervention in older internal medical patients
to six months after hospitalization and showed an improved MNA
score and reduced mortality in the intervention compared to the
control group. However, no intervention effects on energy or protein
intake, body weight, and functional measures were observed.
Recommendation 9
Nutritional interventions for older persons should be part
of a multimodal and multidisciplinary team intervention
in order to support adequate dietary intake, maintain or
increase body weight and improve functional and clinical
outcome. (BM)
Grade of recommendation B e strong consensus (100%
agreement)

Commentary
Nutritional care comprises different approaches including e.g.
dietary counseling, meal enrichment, offering snacks, provision of
oral nutritional supplements (ONS), EN or PN (see recommendations
18 to 36), which can complement each other with respect to their
effects on dietary intake and nutritional status. Moreover, nutritional care goes beyond pure nutritional interventions, also covering
mealtime assistance (see recommendation 12), the adaption of
environmental factors (see recommendations 13, and 14) and the
elimination of underlying causes (see recommendation 10), turning
it into a multidisciplinary action requiring collaboration of dietitians,
nurses, kitchen and housekeeping personnel, medical doctors,
therapists, family members and of course the patient himself.
The systematic search identiﬁed four RCTs with several substudies of low to acceptable quality focusing on multimodal and
multidisciplinary interventions (combining more than two intervention strategies) in older persons with malnutrition or at risk of
malnutrition [63e72]. Neelemaat et al. [63] performed a RCT
combining different components of nutritional care like energyand protein-enrichment of diet, provision of ONS as well as calcium
and vitamin D supplements, and telephone counseling in older
patients from hospital admission up to three month after discharge
and reported positive effects on energy and protein intake, vitamin
D serum levels and the incidence of falls. In addition costeffectiveness of the intervention was shown [64]. No effects were
found regarding body weight, fat free mass, handgrip strength as
well as 1- and 4-year mortality [63,65]. Beck et al. [66,67] conducted a multi-facet intervention in nursing home residents consisting of home-made nutritional supplements, oral care and group
exercise resulting in improved protein intake, body weight, physical performance and social activity. The study showed no signiﬁcant effect on energy intake. In an 11-week cluster RCT with older
malnourished people receiving home care or living in nursing
homes [68,69] a multidisciplinary intervention with nutritional
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support, physio- and occupational therapy was implemented,
showing positive effects on quality of life, ability to stand up from a
chair and oral care. Moreover, the intervention was cost-effective
[69]. The RCT, however, did not ﬁnd differences in body weight,
handgrip strength, falls, institutionalization rates and mortality
between the intervention and the control group [68,69]. A RCT in
older patients with hip fracture reported beneﬁcial results of a
comprehensive rehabilitation program including nutritional intervention on length of hospital stay, activities of daily living and
mobility after twelve months [70] as well as on in-hospital falls and
fall-related injuries [71]. A sub-study including only patients with
complete MNA at baseline and 4-months follow-up showed
signiﬁcantly fewer days of delirium, less new pressure ulcers and
reduced length of hospital stay in the intervention group than in
the control group. BMI and MNA, however, remained unchanged
[72] (see also recommendation 46).
These studies illustrate the complexity of the situation and
underline the importance of a comprehensive treatment approach
in older patients. Consequently, clinical nutrition interventions
shall be part of a multimodal and multidisciplinary geriatric team
intervention. Because of partly inconsistent results, the evidence
grade was reduced from A to B.
Recommendation 10

Table 7
Potential causes of malnutrition and reasonable interventions.
Potential cause

Potential interventions

Chewing problems








Swallowing problems
(dysphagia)

Impaired upper extremity
function

Commentary
Potential causes of poor intake and/or poor nutritional status in
older persons are manifold and should be explored systematically,
e.g. by check-lists and subsequent assessment and diagnostic clariﬁcation. Swallowing evaluation, dental examination, oral and
general health assessment and check-up of medications for potential side effects impeding adequate nutrition (e.g. by causing
anorexia, xerostomia, dysgeusia, gastrointestinal disorders or
somnolence), for example, may uncover eating obstacles and provide starting points for adequate interventions. In institutionalized
older people, eating and feeding problems are widespread and
should also be identiﬁed, e.g. by informal observation during meals,
and eliminated as far as possible by appropriate remedial actions
[73]. Potential causes of malnutrition in older persons and according interventions are shown in Table 7.
Recommendation 11
Dietary restrictions that may limit dietary intake are
potentially harmful and should be avoided.
Grade of recommendation GPP e strong consensus (91%
agreement)

Commentary
Dietary restrictions are one potential cause of malnutrition since
they may limit food choice and eating pleasure and thus bear the
risk of limiting dietary intake. As recently reviewed by Darmon et al.
[74], restrictive diets furthermore seem to be less effective with
increasing age, albeit data about their effects in older persons are
rare. In one study, ambulatory patients older than 75 years following
a low salt, low cholesterol or diabetic diet for 11 ± 6 years were
found to be at increased risk of malnutrition compared to age- and





Restricted mobility,
immobility

Cognitive impairment

Depressive mood,
depression















Potential causes of malnutrition and dehydration shall be
identiﬁed and eliminated as far as possible.
Grade of recommendation GPP e strong consensus (95%
agreement)

9

Loneliness, social isolation

Poverty
Acute disease, (chronic) pain
Adverse effects of medications
(e.g. xerostomia, apathy)
Restricted diets











Oral care
Dental treatment
Texture modiﬁed diet, if adequate
Professional swallowing evaluation
Swallowing training
Texture-modiﬁed diet, according
to swallowing evaluation
Physiotherapy, occupational therapy
Adequate help with eating and drinking
(e.g. cutting food, hand-feeding)
Provision of adequate eating and drinking
aids
Finger foods
Shopping/cooking aid, meals on wheels
Physiotherapy
Resistance training
Group exercise
Shopping/cooking aid, meals on wheels
Supervision of meals
Adequate meal assistance
(e.g. verbal prompting, help with eating)
Shopping/cooking aid, meals on wheels
Family style meals in institutions
Adequate medical treatment
Eating and drinking with others/shared
meals
Pleasant meal ambience/eating
environment
Group activities, occupational therapy
eating and drinking with others/shared
meals
Group activities
Social programs
Adequate medical treatment
Check medication for potential side effects
Reduce dose of medication
Replace or stop medications
Revision and liberalization of dietary
restrictions

gender-matched controls [75]. In a position statement, the American Dietetic Association concludes that liberalization of diet prescriptions for older adults in long-term care may enhance
nutritional status and quality of life [76]. Due to the risk of malnutrition, future studies about the effects of restrictive diets in old age
are unlikely, and it is good clinical practice to liberalize dietary restrictions in older persons in order to reduce the risk of malnutrition
and related loss of fat-free mass and functional decline.
II. Recommendations for older persons with malnutrition or
at risk of malnutrition
Supportive interventions
II.1 Should older persons with malnutrition or at risk of
malnutrition be offered mealtime assistance?
Recommendation 12
Older persons with malnutrition or at risk of malnutrition
and with eating dependency in institutions (A) as well as at
home (GPP) shall be offered mealtime assistance in order
to support adequate dietary intake. (BM)
Grade of recommendation A/GPP e strong consensus (100%
agreement)
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Commentary

Commentary

Many older persons are restricted in their ability to eat and drink
independently due to functional and cognitive limitations. Support
may be needed ranging from adequate positioning at a table and
verbal prompting to direct physical assistance to bring foods and
ﬂuids into the mouth.
The literature search identiﬁed three SLRs which were
considered relevant to the key question and all rated as high
quality [77e79]. The SLR by Tassone et al. [79] examined the
effects of mealtime assistance provided to hospitalized patients
(65 years) by nurses, trained staff or volunteers. Outcomes
assessed were nutritional status including anthropometric
measures and energy and protein intake. A total of ﬁve studies
were included. Two of the studies reported on the participants'
nutritional status prior to the intervention, with a number of
those in the intervention group being malnourished or at-risk of
malnourishment. Four of the ﬁve (including one RCT) could be
combined for meta-analysis. Assistance provided at mealtimes in
these studies included setting up meal trays, positioning patients
in a comfortable position, opening food and beverages, removing
lids, feeding patients, encouraging intake and providing social
support at the mealtime. Overall, mealtime assistance signiﬁcantly improved daily energy and protein intake. The two SLRs
by Abdelhamid et al. [78] and Abbott et al. [77] dealt with
several interventions including eating and drinking assistance
provided to old people in institutions. Outcomes in general were
those related to nutrition or ﬂuid intake. Nutritional status is not
reported for any of the studies, but the overall aim was to
improve, maintain or facilitate dietary intake, suggesting that
participants were at risk of or already malnourished. Abbott
et al. [77] included six feeding assistance studies. Two RCTs
[80,81] and three pre-post comparisons [82e84] assessed the
effects of positive reinforcement, correct positioning and feeding
assistance, and all described positive effects on dietary intake.
Marginal, non-signiﬁcant improvements in food intake were also
reported from a pre-post trial of reminiscence therapy during
mealtimes in a very small study including seven residents with
dementia [85]. Abdelhamid et al. [78] focused on institutionalized persons with dementia and described six studies, where
feeding assistance was mainly part of complex interventions to
support food and drink intake, which made it difﬁcult to
conclude which part of the intervention was responsible for the
observed effects.
No intervention studies have been performed among old people
in home-care where malnutrition and risk of malnutrition are also
prevalent. Nevertheless, it is reasonable to assume that eatingdependent older persons living in private households may also
beneﬁt from mealtime assistance.

Environmental factors play an important role for the atmosphere during mealtimes, among them eating location, furniture
and meal companions, ambient sounds, odors, temperature and
lighting, food accessibility, portion size and presentation of the food
[86,87]. These factors are known to be important determinants of
food intake and can be modiﬁed in order to support adequate dietary intake in persons with eating difﬁculties.
Literature search identiﬁed two relevant SLRs to be included
[77,88], both of high quality. The SLR by Abbott et al. [77] examined
the effectiveness of mealtime interventions for older persons living
in residential care. Outcomes assessed were either those directly
related to food intake or those related to nutritional or functional
status. Data on dietary satisfaction and quality of life, where
measured, were also outcomes of interest. A total of 11 studies
assessed the effect of dining environment alteration and three of
these were RCTs. In these three studies participants were older than
65 years and living in residential homes and hence with malnutrition or at risk of malnutrition. All three assessed the effect of
enhancing the ambience of the dining room environment along
with the introduction of family style meals and greater staff assistance. Meta-analysis results were in favor of the intervention
regarding body weight (all three RCTs) and energy intake (two
RCTs) but not signiﬁcant. One of the studies [89] reached individual
signiﬁcance. Findings from the non-randomized studies were also
mixed, but the authors conclude that positive ﬁndings prevail. Two
of the RCTs also assessed the effects on quality of life and both
found maintenance of reported quality of life in contrast to a signiﬁcant decrease in residents dining in their usual conditions. The
SLR by Bunn et al. [88] focused on interventions to indirectly promote dietary intake in persons with dementia across all settings
and levels of care including a wide range of different outcomes.
Nutritional status is not reported for any of the studies but the
overall aim was to improve, maintain or facilitate food/drink intake,
suggesting that participants were at risk of or already malnourished. Seventeen studies (no RCTs) were found reporting effects of
changes to aspects of the dining environment or food service, but
interventions were very heterogeneous and partly included multiple components, and a high risk of bias was reported for all
studies. The authors conclude that family style meals and soothing
mealtime music are promising interventions, among others, to
support eating and drinking in persons with dementia [88].

II.2 Should food intake in older persons with malnutrition or
at risk of malnutrition be supported by a home-like, pleasant
dining environment?

Older persons with malnutrition or at risk of malnutrition
should be encouraged to share their mealtimes with others
in order to stimulate dietary intake and improve quality of
life.

Recommendation 13
In institutional settings, food intake of older persons with
malnutrition or at risk of malnutrition shall be supported
by a home-like, pleasant dining environment in order to
support adequate dietary intake and maintain quality of
life. (BM, PC)
Grade of recommendation A e strong consensus (100%
agreement)

II.3 Should older persons with malnutrition or at risk of
malnutrition be encouraged to share their mealtimes with
others?
Recommendation 14

Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Eating is a social act, and eating in company is known to
stimulate dietary intake, also in older persons [86,90]. Older persons living alone and also nursing home residents however often
miss company and conversation during mealtimes. In an observational study in 50 older home health service receivers a
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signiﬁcantly higher intake of energy in persons who had others
present during meals was observed compared to those who ate
alone [91]. Higher energy intakes were also observed in older
hospitalized patients attending a dining room compared to those
eating by their bedside [92]. The stimulating effect of eating
company seems to be dependent on the number of persons present at a meal as well as on the relationship between these persons: The more people are present, and the better known these
persons are the more food is eaten [86]. People in general are
more relaxed and comfortable with familiar persons. As a consequence they stay longer at the table and continue to eat which
may result in an increased dietary intake. Furthermore, a direct
behavioral effect is assumed that people adapt their intake to the
eating behavior of their companions [86]. This effect might especially be helpful in older persons with cognitive impairment who
are digressing and forgetting to eat and may be stimulated by
other persons serving as a model.
Literature search identiﬁed a systematic review of high quality
about the effectiveness of interventions to support dietary intake in
persons with dementia [78], including mealtime interventions with
a strong focus on the social elements of eating and drinking. No
RCTs but four non-randomized trials (all among people above 65
years of age) were identiﬁed, assessing the effect of e.g. shared
mealtimes with staff or implementation of a breakfast club on
various outcome parameters. Although these studies were small
and of low quality, they provided consistent suggestion of improvements in aspects of quality of life. In one of these studies the
effect on body weight is reported with a signiﬁcant increase after
three months compared to the control group [93]. It is however
stressed that in case of speciﬁc problems and desires, individual
approaches are needed, e.g. some older people may be agitated
during meals causing disturbances in the dining room. Some older
persons may ﬁnd it disturbing to eat when they have to eat with
other people with inferior hygiene and eating habits. On the other
hand persons with severe eating problems may struggle to behave
in accordance with their own standards, and it has been suggested
that the lack of eating competences leads to small portions to
decrease exposure to failures in the presence of others [94]. As for
all other interventions, here also decisions shall always be individualized according to the persons needs and preferences.

11

Quality and effectiveness of home-delivered meals depend on
many factors, and several studies suggest that nutritional intake of
MoW consumers is below recommended levels [95]. A recent review about home-delivered meals admits that the effects of this
service are difﬁcult to evaluate [96], but it seems reasonable to
assume that persons who are otherwise unable to obtain regular
meals may beneﬁt from this support. The question however arises if
home-delivered meals should meet speciﬁc requirements for persons with malnutrition or at risk of malnutrition.
Literature search identiﬁed two SLRs considered relevant to the
PICO question [97,98]. Baldwin et al. [97] examined supportive interventions for enhancing dietary intake in malnourished or
nutritionally at-risk adults in a recent Cochrane review and
included two RCTs about the effects of speciﬁcally modiﬁed homedelivered meals [99,100]. Campbell et al. [98] focused on homedelivered meal programs, but this SLR was rated to be of low
quality. Among 80 studies included, the same two RCTs comparing
speciﬁc modes of MoW were identiﬁed which are used here to
answer the PICO question. The RCT from Silver et al. [100] found
that enhancing the energy density of food items regularly served in
a home-delivered meals program increased lunch and 24-hour
energy and nutrient intakes in a 1-day intervention. Although
mean BMI was approximately 24 kg/m2, almost half of the participants had lost at least 5 lb. during the prior six months. In the
study by Kretser et al. [99] participants received either the traditional MoW program of ﬁve hot meals per week (providing 33% of
RDA), or the restorative, comprehensive new MoW program of
three meals and two snacks per day, seven days a week for six
months (providing 100% of RDA). Almost all participants were
malnourished or at risk of malnutrition according to MNA. The new
MoW group gained signiﬁcantly more weight than the traditional
MoW group [99].
Because of presently limited evidence regarding speciﬁc modes
of home-delivered meals grade of recommendation was downgraded to B.

II.5 Should older persons with malnutrition or at risk of
malnutrition be offered nutritional education as part of a
comprehensive intervention concept?
Recommendation 16

II.4 Should home-dwelling older persons with malnutrition
or at risk of malnutrition be offered speciﬁc meals on wheels?
Recommendation 15
Meals on wheels offered to home-dwelling older persons
with malnutrition or at risk of malnutrition should be
energy-dense and/or include additional meals to support
adequate dietary intake. (BM)
Grade of recommendation B e strong consensus (97%
agreement)

Commentary
Home-delivered meals, also called meals on wheels (MoW), are
a valuable option for older persons living in private households
who are unable to shop and prepare their meals by themselves.
Purchase of this service may enable older persons to remain living
in their own homes and contribute to adequate dietary intake of
these persons. It might be especially helpful in situations of transition from institutional settings to the private household where
patients are in a recovery phase and limited in their activities.

Older persons with malnutrition or at risk of malnutrition
should be offered nutritional information and education
as part of a comprehensive intervention concept in order
to improve awareness of and knowledge about nutritional
problems and thus promote adequate dietary intake. (BM)
Grade of recommendation B e strong consensus (94%
agreement)

Commentary
According to the Council of Europe [101] the majority of patients
are not aware of the importance of a good nutritional status to secure
a proper medical treatment. For example few patients are aware of
the fact that a weight loss in relation to disease will increase their
risk of complications. Therefore the Council of Europe recommends
that the topic of patient information and education should receive
high priority in educational themes at all levels [101]. However, the
focus of this report was not speciﬁcally on older patients.
Literature search identiﬁed two SLRs on this topic to be included
[88,102], one [88] was rated as high quality and the other [102] as
acceptable. Young et al. [102] reviewed the evidence regarding
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effectiveness of nutritional education or advice on physical function,
emotional health, quality of life, nutritional indices, anthropometric
indicators, mortality, service use and costs of care in people over 65
years of age living at home. The main focus of the education was on
healthy life style, and the intervention was mainly provided by
nurses and in some cases dieticians. Five studies (of 23) had nutritional education as the sole constituent of the program, whilst the
rest included it as part of a more complex intervention. There was
very limited information about the nutritional status of the participants but few were probably malnourished or at risk of malnutrition. Based on the results presented in the SLR it is not possible to
make any speciﬁc conclusions about this group. The SLR by Bunn
et al. [88] included interventions with an educational and/or
awareness component for persons with dementia and/or their
formal or informal care-givers. The overall effect on nutritional
status in the three RCTs included was very limited.
Despite presently poor scientiﬁc evidence we recommend to
improve nutritional awareness and knowledge of older persons
with malnutrition or at risk of malnutrition by information and
education as one of several strategies to support adequate dietary
intake. If care-givers are involved in nutritional matters, e.g. in case
of cognitive impairment, they should also be addressed (see
recommendation 17). For quality assurance reasons, it is desirable
that nutritional information and education is given by a nutritional
expert, e.g. a dietician.

II.6 Should food intake in older persons with malnutrition or
at risk of malnutrition be supported by education of their
caregivers?
Recommendation 17
Health care professionals as well as informal caregivers
should be offered nutritional education in order to ensure
awareness of and basic knowledge on nutritional problems
and thus promote adequate dietary intake of older persons
with malnutrition or at risk of malnutrition. (BM)
Grade of recommendation B e strong consensus (95%
agreement)

Commentary
One of the barriers to proper nutritional support in hospitals
highlighted by the Council of Europe was lack of sufﬁcient education with regard to nutrition among all staff groups, and it was
concluded that a general improvement in the educational level of
all staff groups is needed [101].
Literature search identiﬁed three relevant SLRs [77,88,103], two
[77,88] of high and one [103] of average quality. In the SLR by
Abbott et al. [77], six studies examined the effectiveness of staff
training in residential care regarding either food intake or nutritional status. The only RCT found no effect on dietary intake of
residents with dementia in spite of increased knowledge. Positive
effects were reported in two controlled trials on body weight and
in two pre-post studies on dietary intake. The SLR by Bunn et al.
[88] addressed the effectiveness of a range of interventions
including education or training for people with dementia and/or
their formal or informal care-givers. Nutritional status was not
reported in any of the studies but the overall aim to support dietary intake suggests that participants were at risk of malnutrition
or already malnourished. The SLR found 15 studies including six
RCTs, all with high or unclear risk of bias. Study designs and results were heterogeneous with overall no deﬁnitive evidence on

effectiveness or lack of effectiveness. Altogether, education and
support for formal and informal care-givers was rated as promising intervention. The SLR by Marshall et al. [103] examined if
informal carers and community care workers are effective in
managing malnutrition in older adults living in the community
regarding a range of outcomes. Based on eleven studies (including
six RCTs) using varying types of interventions the SLR concluded
that interventions targeted at identifying, preventing and/or
treating malnutrition were able to improve or prevent decline in
nutritional and functional status without increasing informal carer
burden.
Despite presently poor scientiﬁc evidence we recommend to
improve nutritional awareness and knowledge of formal as well as
informal caregivers by nutritional education as one of several
strategies to support adequate dietary intake of older persons with
malnutrition or at risk of malnutrition. For quality assurance reasons, it is desirable that nutritional information and education is
given by a nutritional expert, e.g. a dietician.
Nutritional counseling
II.7 Should older persons with malnutrition or at risk of
malnutrition be offered individualized nutritional counseling?
Recommendation 18
Older persons with malnutrition or at risk of malnutrition
and/or their caregivers should be offered individualized
nutritional counseling in order to support adequate dietary intake and improve or maintain nutritional status.
(BM)
Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 19
Individualized nutritional counseling should be offered by
a qualiﬁed dietician to these persons and/or their caregivers, should consist of several (at least 2) individual
sessions that may be combined with group sessions, telephone contacts and written advice and should be maintained over a longer period of time.
Grade of recommendation GPP e strong consensus (97%
agreement)

Commentary to recommendations 18 and 19
Nutritional counseling by a health care professional is regarded
as the ﬁrst line of nutrition therapy. It is a supportive process
consisting of repeated personal talks and discussions with the patient with the aim to develop a sound understanding of nutritional
topics and support favorable health-promoting eating habits
[104,105]. Individual counseling should be performed by trained
nutrition professionals (registered/accredited dieticians or nutritionists) and may be combined with educative group sessions,
written advice and/or telephone contacts and all other forms of
nutritional therapy.
Literature search identiﬁed one guideline [53] and a SLR [106]
which were considered relevant to the key question. The identiﬁed Danish guideline was developed by means of the GRADE
approach and the quality was rated high. The SLR by Munk et al.
[106] was conducted according to the methods of the Cochrane
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Collaboration and the level of quality was assigned as being high.
The Danish guideline (DHMA) [53] comprised two PICOs relevant
for the present guideline. Assessed outcomes for both PICOs were
intake of energy and protein, weight (end of treatment and longest
follow-up), mobility, muscle strength, activities of daily living,
quality of life, and gastro-intestinal disturbances. The ﬁrst PICO
question addressed was: Should geriatric patients with loss of
weight and function be offered individualized dietary counseling or
standard nutritional support (brief general dietary advice or standard ONS prescription)? Four studies, published in seven papers,
were identiﬁed that could answer this question [107e113], all were
judged to be of low quality. Only one of the studies used individual
nutritional counseling as stand-alone intervention, and the four
studies were very heterogeneous regarding participants/setting as
well as modes of dietary counseling. The narrative summation and
meta-analysis did not ﬁnd any signiﬁcant effects, but calculated
pooled estimates showed a trend in favor of the individualized dietary counseling for most outcomes considered. Therefore, a weak
recommendation for this approach is given in the Danish guideline
(“Individual dietary counseling may be considered …”) [53].
The second PICO question addressed in the Danish guideline
was: Should geriatric patients with loss of weight and function be
offered a short period (12 weeks), or a longer period (more than
twelve weeks) of nutritional counseling? As no studies were found
that could answer this question, DHMA made a good practice point
in favor of the longer intervention period [53].
The SLR by Munk et al. [106] aimed to evaluate the evidence for
an effect of individualized dietary counseling in nutritionally at risk
older patients after discharge from an acute hospital. Outcomes
assessed were energy and protein intake, nutritional status, physical function, quality of life, hospital readmissions and mortality.
Four RCTs were included, which all were rated to be of high risk of
bias, mainly because of lack of blinding and high drop-out rates
[62e64,107,114,115]. In one of these studies, caregivers were
involved as far as possible [114]. The intervention schemes varied,
consisting of no or one counseling sessions during hospital stay and
three to six sessions after discharge (conducted as home visits or by
telephone) over 8e16 weeks. Two studies included additional
standardized prescription of ONS and vitamins [63,64,107,115], in
the other two studies ONS could be part of the individual care plan
resulting from counseling [62,114]. The meta-analysis found positive effects on body weight, energy and protein intake but no effect
on hand grip strength or mortality compared to brief dietary advice
or nothing at all. Due to lack of data, conclusions with regard to
quality of life and hospital admissions were not possible.
Due to the limited quality of the original studies, restriction to
hospital discharge in some of the studies and only rare involvement
of caregivers, the recommendation was downgraded to B. In order
to be effective, the counseling should consist of several sessions
over a longer period of time (at least eight weeks).

Food modiﬁcation
II.8 Should older persons with malnutrition or at risk of
malnutrition be offered food-based fortiﬁcation?
Recommendation 20
Older persons with malnutrition or at risk of malnutrition
should be offered fortiﬁed food in order to support
adequate dietary intake. (BM)
Grade of recommendation B e strong consensus (100%
agreement)
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Commentary
Food fortiﬁcation (or dietary enrichment) by using natural foods
(e.g. oil, cream, butter, eggs) or speciﬁc nutrient preparations (e.g.
maltodextrin, protein powder) can increase energy and protein
density of meals and beverages and thus enable an increased intake
by eating similar amounts of food.
Literature search identiﬁed two SLRs [116,117] which were both
considered relevant and rated of acceptable quality. The SLR by
Trabal & Farran-Codina [117] examined the effects of dietary
enrichment with conventional foods on energy and protein intake,
nutritional and functional status, and episodes of infection. Nine
studies (including three RCTs and four cluster RCTs) were included,
four performed in nursing homes, four in hospitals and one at
home, with a mean age of participants between 67 and 91 years.
Nutritional status was speciﬁed in only two studies where participants were described as malnourished or at risk of malnutrition. In
all studies meals were enriched with energy, in ﬁve studies in
combination with protein. Three studies included snacks in the
intervention in addition to the enriched meals. In seven out of nine
studies using energy enrichment a signiﬁcant increase in energy
intake was observed and in three out of ﬁve studies using protein
enrichment a signiﬁcant increase in protein intake was observed.
Reporting on other outcomes was scarce and the quality of studies
was described as heterogeneous, e.g. the amount of enrichment
was often not clearly reported [117].
Morilla-Herrera et al. [116] also examined the effectiveness of
food-based fortiﬁcation by means of macronutrients in older people in a SLR. They included seven studies (all RCTs) with a mean age
of participants above 65 years either using additional foods and
snacks or increasing energy and nutrient density of the meals.
Participants were frail community-dwelling or institutionalized
and may thus be regarded as malnourished or at risk of malnutrition. Meta-analysis of four RCTs resulted in signiﬁcant increases of
energy and of protein intake. Due to heterogeneity of the studies,
small numbers of participants and poor quality of some studies, the
authors concluded that further high quality studies are required to
provide reliable evidence [116].
Literature about food fortiﬁcation with micronutrients was
recently summarized in a scoping review for residential care [118]
but evidence is presently insufﬁcient to derive speciﬁc recommendations in this regard.

II.9 Should older persons with malnutrition or at risk of
malnutrition be offered additional snacks, and/or ﬁnger food?
Recommendation 21
Older persons with malnutrition or at risk of malnutrition
should be offered additional snacks, and/or ﬁnger food, in
order to facilitate dietary intake.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Dietitians and other healthcare professionals traditionally use a
number of dietary strategies to improve the energy and nutrient
intake of older adults with malnutrition or at risk of malnutrition
including the use of snacks between meals or ﬁnger foods, the
latter in particular for persons who have difﬁculties using cutlery
and remaining at the table for the entire duration of a meal.
Literature search identiﬁed four SLRs that included studies offering additional snacks and/or ﬁnger foods [78,88,116,117]. The
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SLRs from Abdelhamid et al. [78] and from Bunn et al. [88], both
focusing on people with dementia, were rated to be of high quality.
Morilla-Herrera et al. [116] and Trabal & Farran-Codina [117]
examined the effects of food fortiﬁcation and included some
studies which offered additional snacks along with food fortiﬁcation strategies. The quality of both SLRs was rated as acceptable.
Effects of snacks were however not analyzed separately and thus
no speciﬁc conclusions were possible in this regard. In combination with food fortiﬁcation positive effects on intake are described
[116,117] (see recommendation 20). Abdelhamid et al. [78]
describe two non-randomized trials examining the use of ﬁnger
foods. One evaluated six months of a ﬁnger food menu for twelve
cognitively impaired residents with poor dietary intake and
limited use of cutlery, ﬁnding weight-loss stopped in ten out of
twelve participants and eating independence improved (though
no numbers or statistical analysis were provided) [119]. The other
assessed effects of increased ﬁnger food provision on weight and
food consumption of 43 care center residents with Alzheimer's
disease [120]. The number of ﬁnger food offered could only be
slightly increased. The proportion of food eaten also slightly
increased but no effect on body weight was observed. Bunn et al.
[88] also included the above mentioned study from Jean [119]
about ﬁnger foods in their SLR. In addition one study offering
ﬁnger food [121] and one study offering additional snacks [122] as
part of comprehensive mealtime interventions are described
where the effects of ﬁnger foods and snacks however cannot be
separated from the other intervention components. One study
using a glass-door refrigerator ﬁlled with snacks accessible at all
times and additional time for meals reported an increased BMI
after twelve weeks in 40 inpatients with dementia [123]. Based on
this before-after study, constantly accessible snacks and additional
time for meals are described as promising intervention needing
high-quality reassessment [88]. In an additional relevant trial in
older long-term-care residents at risk of malnutrition, the offering
of three snacks between main meals and before bed resulted in an
increase in energy intake by about 30% after three and after six
weeks [124].
Due to little expense and no risk of harm we recommend
additional snacks and/or ﬁnger food despite presently very limited
scientiﬁc evidence.

Literature search identiﬁed one guideline giving evidence-based
recommendations for the use of texture-modiﬁed diets for adults
with oropharyngeal dysphagia [128], which was recently updated
[129] and considered relevant to the key question. The guideline
was developed as recommended by the Danish Centre for Clinical
Guidelines. The quality of the update was assigned as high. In the
underlying systematic search no literature assessing the effects of
texture-modiﬁed food was found, and it was concluded that it is
‘good clinical practice’ to offer modiﬁed foods as a compensatory
strategy to facilitate the intake of foods.
At present, also no studies about the effects of enrichment of
texture-modiﬁed diets are available, but based on positive effects of
enrichment of regular texture diets (see recommendation 20) it is
assumed that enrichment can have similar effects in texturemodiﬁed diets for patients with chewing and/or swallowing problems. As texture-modiﬁed diets are usually accompanied by reduced
food and ﬂuid intake, nutritional intake should be closely monitored.
For more detailed recommendations for patients with dysphagia we
refer to the ESPEN Guideline Clinical Nutrition in Neurology [130].

II.10 Should older persons with malnutrition or at risk of
malnutrition be offered texture-modiﬁed food?

Grade of recommendation GPP e strong consensus (100%
agreement)

Oral Nutritional Supplements
II.11 Should older persons with malnutrition or at risk of
malnutrition be offered oral nutritional supplements?
ONS are energy and nutrient dense products designed to increase dietary intake when diet alone is insufﬁcient to meet daily
nutritional requirements. There are a wide range of ONS styles
(milk, juice, yoghurt, savory), formats (liquid, powder, pudding,
pre-thickened), volumes, types (high protein, ﬁber containing),
energy densities (one to three kcal/ml) and ﬂavors available to suit
a wide range of needs and requirements. ONS are classiﬁed “high
protein” when they provide >20% of energy from protein and “high
energy” when they provide >1.5 kcal/ml or gram.
Recommendation 23
Older persons with malnutrition or at risk of malnutrition
with chronic conditions shall be offered ONS when dietary
counseling and food fortiﬁcation are not sufﬁcient to increase dietary intake and reach nutritional goals.

Recommendation 22
Recommendation 24
Older persons with malnutrition or at risk of malnutrition
and signs of oropharyngeal dysphagia and/or chewing
problems shall be offered texture-modiﬁed, enriched
foods as a compensatory strategy to support adequate dietary intake.

Hospitalized older persons with malnutrition or at risk of
malnutrition shall be offered ONS, in order to improve
dietary intake and body weight, and to lower the risk of
complications and readmission. (BM)

Grade of recommendation GPP e strong consensus (100%
agreement)

Grade of recommendation A e strong consensus (100%
agreement)

Commentary

Recommendation 25

Chewing and swallowing problems limit the ability to eat food
of normal texture and thus increase the risk of malnutrition. Both
problems are widespread in older persons. Texture-modiﬁed foods
intend to compensate for these functional limitations and hence
support an adequate dietary intake. Texture-modiﬁcation can also
make the swallowing process slower and thereby safer [125,126].
Nevertheless, insufﬁcient dietary intake is described in older persons with dysphagia receiving texture-modiﬁed diets [33e35,127].

After discharge from the hospital, older persons with
malnutrition or at risk of malnutrition shall be offered
ONS in order to improve dietary intake and body weight,
and to lower the risk of functional decline. (BM)
Grade of recommendation A e strong consensus (100%
agreement)
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Recommendation 26
Oral nutritional supplements offered to an older person
with malnutrition or at risk of malnutrition, shall provide
at least 400 kcal/day including 30 g or more of protein/day.
(BM)
Grade of recommendation A e strong consensus (97%
agreement)
Recommendation 27
When offered to an older person with malnutrition or at
risk of malnutrition, ONS shall be continued for at least
one month. Efﬁcacy and expected beneﬁt of ONS shall be
assessed once a month.
Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 28
When offered to an older person with malnutrition or at
risk of malnutrition, compliance in ONS consumption shall
be regularly assessed. Type, ﬂavor, texture and time of
consumption shall be adapted to the patient's taste and
eating capacities.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary to recommendations 23e28
Dietary counseling (see recommendations 18 and 19), food
fortiﬁcation (see recommendation 20), additional snacks (see
recommendation 21) and ONS are options to increase daily dietary
intake by the oral route. However, only a very small number of
studies have compared the effectiveness of ONS to that of “normal
food” support strategies in older persons. In older persons living
at home, requiring community services and at elevated risk of
malnutrition, weight gain was greater and the number of falls was
lower in the “ONS provided by a dietician group” than in the
“dietician visit only” group [131]. In older residents of long term
care, energy intake was increased by 30% with snack foods and by
50% with ONS [124]. In older malnourished care home subjects,
ONS resulted in a higher energy and protein intake and better
quality of life than dietary counseling [132]. However, dietary
counseling and food modiﬁcations may be better accepted for
long duration, and are cheaper, so we suggest that in chronic
clinical situations such as observed in the community or in
nursing homes, they may be proposed ﬁrst, and that ONS be
proposed when dietary counseling and food fortiﬁcation are not
sufﬁcient to reach nutritional goals. It is important to mention,
however, that these different options to support adequate intake
should not be seen as mutually exclusive, but as complementing
each other.
Systematic literature search found six high quality SLRs
including up to 62 randomized or quasi-randomized clinical trials
which have assessed the efﬁcacy of ONS versus usual care in older
persons [97,133e139].
Milne and colleagues undertook systematic reviews restricted
to older patients (mean age of population > 65 years) receiving
protein and energy supplementation, usually in the form of sip
feeds, versus usual care, ﬁrst in 2002 (31 trials), with an update in
2005 (49 trials) and lastly in 2009 (62 trials) [135e137]. Although
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studies took place in a variety of settings, most participants were
hospitalized in-patients with acute conditions. Studies showed a
beneﬁt of supplementation on nutritional intake and on percentage weight change. Meta-analysis in 2002 and 2005 showed a
signiﬁcantly reduced total mortality in supplemented compared
with control groups; this was not observed in 2009. Subgroup
analyses regarding mortality were consistently statistically signiﬁcant when limited to trials with participants who were deﬁned
as malnourished and when 400 kcal or more was provided per day
by ONS. Subgroup analyses limited to participants who were at
least 75 years old, when supplementation was continued for 35
days or more, and when participants were unwell produced contradictory results regarding mortality risk. In all three reviews, the
risk of complications by the end of follow-up in supplemented
groups was not statistically signiﬁcantly different from that in the
control groups. No statistically signiﬁcant effect of supplementation was reported for hand grip strength, and it was not possible to
combine trials for meta-analyses of other functional outcome
parameters.
The systematic review from Cawood et al. [139] involved 36
RCTs using high protein ONS (>20% energy from protein) of any
consistency (ready-made liquid, powder, puddings) for any duration. Population study groups had a mean age of 74 years (83% of
trials were performed in patients >65 years). Studies with participants in any nutritional status (well-nourished and malnourished)
and from any setting were included. Compared to usual care, high
protein ONS demonstrated a range of effects across settings and
patient groups including reduced risk of complications, reduced
risk of readmissions to hospital, improved grip strength, increased
intake of protein and energy with little reduction in normal food
intake and improvements in body weight. There was inadequate
information to compare high protein ONS to standard ONS (<20%
energy from protein). There was no overall signiﬁcant effect on
mortality and length of stay in the hospital. High protein ONS that
provided >400 kcal/day (16 trials) contained in mean 29% of protein (20e40%). Thus, we recommend that ONS shall provide at least
400 kcal with 30% of the energy as protein, corresponding to 30 g of
protein.
The meta-analysis from Stratton et al. [138] focused on the
impact of ONS on hospital (re)admissions and showed signiﬁcant
reductions with ONS vs. routine care using data from six RCTs of
which ﬁve were performed in older persons. In the ﬁve RCTs that
recorded speciﬁcally readmissions after hospital discharge, the
reduction of readmissions was also signiﬁcant.
The SLR and meta-analysis from Baldwin et al. [97] included 41
trials addressing different interventions in adults to support dietary
intake. In the ten trials that focused on supplementation of meals,
nine used energy-protein ONS, one used a fat emulsion. Eight
studies included exclusively older persons; one other study
included malnourished hospitalized patients (70 ± 13 yrs.) and the
last study included 4023 stroke patients (71 ± 12 yrs.) of which only
8% were malnourished. It is important to note that studies with
individually adapted ONS were excluded. Overall results show no
effect on mortality, length of hospital stay or readmissions. There
was no subgroup analysis. It is possible that the large number of
well-nourished stroke patients had a strong impact on the overall
negative results.
The SLR and meta-analysis from Bally et al. [133] included 22
trials focusing on nutritional support in malnourished medical
inpatients. Nutritional support was mostly ONS, but the authors
also considered mixed interventions, oral glucose supplement
with vitamins, unspeciﬁed clinical nutrition plans, or nutritional
care from health care assistants and snacks. Fifteen trials were
performed in older patients, eleven with ONS alone, two with ONS
included in mixed interventions and two with other nutritional
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support plans. The authors underline the high heterogeneity of
the trials. Results show a positive signiﬁcant effect of nutritional
support on energy and protein intake and body weight. Nonelective readmissions were signiﬁcantly decreased by the intervention. There was no effect on mortality, hospital acquired infections, Barthel index or length of stay in the hospital. There was
no subgroup analysis based on age or disease. This meta-analysis
mostly reinforces previous results from Cawood et al. [139] and
Stratton et al. [138], strongly suggesting that nutritional support
decreases readmissions in hospitalized patients, including older
patients, with malnutrition or risk of malnutrition.
Interesting data come from hospital post-discharge RCTs. A systematic review [134], including six trials with hospitalized older
patients who were malnourished or at risk of malnutrition found
evidence for increased dietary intake and body weight after
discharge with oral nutritional supplements (ONS). In pooled analyses, no signiﬁcant effects were found with respect to mortality or
readmission risk. Two studies found a positive effect on functional
outcomes (hand grip [140] and activities of daily living [141]). Two
other RCTs (not included in this systematic review) studied the effects of a combined dietary counseling and ONS intervention after
hospital discharge and reported prevention of weight loss and
improved ADL functions [107] and decreased functional limitations
[64,115]. Thus, individual RCTs suggest that nutritional interventions
may support improvement of functional status post-discharge.
In a recent large multicenter RCT, which was not included in the
previous SLRs, the effects of a high-protein ONS containing betahydroxy-beta-methylbutyrate were examined in 652 malnourished older hospitalized patients [142]. No signiﬁcant betweengroup differences were observed for 90-day readmission rate, but
90-day mortality was signiﬁcantly lower with the ONS relative to
placebo, which is different to the results reported above and
certainly needs further investigations.
Regarding length of time of the intervention, subgroup analysis
in the meta-analyses from Milne et al. both 2002 and 2005 showed
a consistently statistically signiﬁcant impact of ONS on mortality
when supplementation was continued for 35 days or more
compared to less than 35 days [135,136]. This effect was no longer
observed in the updated review in 2009 [137], and this issue was
not addressed in other SLRs. However, it is important to note that in
the 2009 update, the duration of the nutritional intervention was
35 days in 70% of the trials. Furthermore, older malnourished
patients need a higher energy supply than younger adults to gain
weight, and the increase in body weight and fat free mass in
response to equal energy supply is slower in older patient [143].
Thus, nutritional interventions are likely to need time to be effective on nutritional status and other clinical outcomes. So, we
recommend to consume ONS for at least one month.
The frequency of reported nutritional assessment in clinical
trials is usually limited to the baseline and ﬁnal assessments, and
information on more often and continued monitoring of the
nutritional situation is lacking. There was however consensus
among the experts that nutritional status (body weight), appetite
and clinical situation should be assessed at least once a month,
when ONS are offered to older persons, to monitor the effects and
expected beneﬁts of the intervention as a basis to decide on
continuation or cessation of the therapy.
To achieve beneﬁcial effects, compliance is crucial. Compliance
with ONS is usually reported to be good in clinical trials. In 46
clinical trials in mostly older participants across healthcare settings
(mean age 74 years), overall compliance was 78%, better in the
community (81%) than in the hospital (67%) [144]. Compliance was
higher in older than in younger patients. A close correlation between the amount of energy from ONS prescribed and the amount
consumed was reported. There was also a signiﬁcant positive

correlation between compliance and total energy intake (energy
intake from food plus ONS energy intake), showing that ONS consumption has little effect on usual food intake.
In order to support compliance, offered products shall be
adapted to the patient's wishes and needs. In particular, swallowing
disorders may require texture adaptation of ONS. Because there is a
risk that patients get tired in consuming the same ONS day after
day, compliance shall be regularly assessed. A varied offer and options for change are proposed to enhance consumption of the
products.
Enteral and parenteral nutrition
II.12 Should enteral tube feeding be offered to older persons
with malnutrition or at risk of malnutrition?
Recommendation 29
Older persons with reasonable prognosis shall be offered
EN if oral intake is expected to be impossible for more than
three days or expected to be below half of energy requirements for more than one week, despite interventions
to ensure adequate oral intake, in order to meet nutritional requirements and maintain or improve nutritional
status.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
The effect of EN is generally not well studied. Rigorous prospective RCTs comparing EN with no feeding are not feasible for
ethical reasons. All we know about EN therefore mainly comes from
observational trials. EN is frequently commenced late, after substantial weight loss has already developed, which is in the stage of
severe malnutrition [145,146] and which hampers an effective
nutritional therapy [147]. In general, the survival after insertion of a
percutaneous endoscopic gastrostomy (PEG) in geriatric patients is
poor. A meta-analysis demonstrated a survival of 81% after one
month, 56% after six month and of 38% after one year [148].
However, survival very much depends on the indication and selection of patients [149e154]. Several studies demonstrate some
improvement of nutritional state after initiation of EN in older
patients [146,147,155e160]. Nevertheless, the effect on functionality, mortality and quality of life remains unclear [161e172].
Recommendation 30
The expected beneﬁts and potential risks of EN shall be
evaluated individually and reassessed regularly and when
the clinical condition changes.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Several studies have determined some risk factors for early
mortality after PEG insertion, to help the decision-making process
and to avoid futile PEG placements [149e153,166,173e176]. These
risk factors comprise dementia, urinary tract infection, previous
aspiration, diabetes, hypalbuminemia, acute illness, hospitalization, bedsores, higher age, nil-by-mouth, poor nutritional state, low
BMI and the number of comorbidities. Nevertheless, these factors
can hardly lead the decision-making in an individual case. One
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would assume that geriatric patients in a very poor general state
who undergo PEG placement would have a higher risk of early
mortality after PEG placement, but a geriatric data base analysis
revealed that none of the parameters of geriatric assessment
emerged as a risk factor of hospital mortality after PEG insertion
[154]. Thus, each patient must be evaluated individually with
regards to the following questions:
1. Is EN likely to improve or maintain the quality of life of this
patient?
2. Is EN likely to improve or maintain the functionality of this
patient?
3. Is EN likely to prolong survival in this patient?
4. Is prolongation of life desirable from the patient's perspective?
5. Are the risks of feeding tube insertion and EN lower than the
expected beneﬁt?
In general, complication rates of EN are reported to be low [177],
but under real-life conditions, the complication rate of both nasogastric tube feeding and PEG feeding may be substantial [153,178].
In this regard, it may be advisable to regularly assess mortality after
PEG insertion in the individual hospital or department. If mortality
is higher than above mentioned [148], patient selection and technical aspects should be questioned.
In general, the condition of patients on EN may change very
quickly. That is why the indication and the expected beneﬁts of EN
should be reassessed on a regular basis. If the patient's ability for
oral feeding improved substantially, or conversely an advantage of
EN is no longer expected, EN should be discontinued. In situations
where the effect of EN is difﬁcult to anticipate, a treatment trial
over a predeﬁned period and with achievable and documented
goals may be advisable [17]. Especially in patients with severe dementia, the risk-beneﬁt ratio of EN is unfavorable and EN is
generally not recommended. In this situation, we refer to the speciﬁc dementia guidelines of ESPEN [179].
Recommendation 31
Older persons with low nutritional intake in the terminal
phase of illness shall be offered comfort feeding instead of
EN.
Grade of recommendation GPP e consensus (88% agreement)

Commentary
EN is in principle a life-prolonging procedure. If the prolongation of life is no longer a desirable goal, the patients' quality of
life should be considered exclusively. This is regularly the case in
the palliative situation. In this situation, the patient should be
offered whatever he or she likes to eat and drink orally, in the
amount he or she likes to consume. This approach is mostly
described by the term comfort feeding [180]. In this situation,
covering a patient's nutritional requirements is entirely irrelevant
[17].
Recommendation 32
If EN is indicated, it shall be started without delay.
Grade of recommendation GPP e strong consensus (96%
agreement)

Commentary
Some studies show that a substantial weight loss has
frequently occurred before the initiation of EN, i.e. on average
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11.4 kg in the study by Loser et al. [145,153]. As weight loss and
poor nutritional state are risk factors for mortality in general and
particularly poor survival after PEG insertion [174], weight loss
prior to initiation of EN should be avoided as far as possible. In
addition, in the FOOD trial, which was performed in patients with
dysphagic stroke, early EN was associated with an absolute
reduction in risk of death of 5.8% (p ¼ 0.09) [181]. Although this
result was not statistically signiﬁcant, this trend is an additional
argument for early initiation of EN, in the absence of evidence
from other randomized trials. Therefore, EN, if indicated, should
start without relevant delay.
Recommendation 33
Older patients who require EN presumably for less than
four weeks should receive a nasogastric tube.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
If there is an indication for EN, it must be decided which type of
EN is adequate for the individual patient. From a practical point of
view, it would be inadequate to undertake an invasive procedure
like a PEG placement for a patient who will presumably need EN for
only a few days. It is also assumed that EN sometimes may be
continued longer as would be necessary once a PEG tube has been
inserted. In a systematic review that compared nasogastric tube
feeding with PEG feeding in older patients with non-stroke
dysphagia, a pooled analysis of nine studies involving 847 patients
demonstrated no signiﬁcant differences in the risk of pneumonia
and overall complications [182]. Within this review, meta-analysis
was not possible for mortality and nutritional outcomes, but three
studies suggested improved mortality outcomes with PEG feeding
while two out of three studies reported PEG feeding to be better
from a nutritional perspective. Within the FOOD trial, which prospectively compared early versus delayed EN as well as PEG feeding
with nasogastric feeding in dysphagic stroke patients, PEG feeding
was associated with an increased risk of death or poor outcome of
7.8% (p ¼ 0.05) [181]. These data do not support a policy of early
initiation of PEG feeding in dysphagic stroke patients. However,
sufﬁcient data in patients without dysphagia are not available. The
recommended time frame of four weeks is thus somehow arbitrary
and is meant as advice from the experts' perspective.
Recommendation 34
Older patients expected to require EN for more than four
weeks or who do not want or tolerate a nasogastric tube
should receive a percutaneous gastrostomy/PEG.
Grade of recommendation GPP e strong consensus (96%
agreement)

Commentary
In addition to what has been recommended before, a gastrostomy should be undertaken in patients with reasonable prognosis
who presumably require EN for a longer period. As mentioned in
the commentary to recommendation 33, the time frame of four
weeks is somehow arbitrary and mainly aims to prevent a too early
gastrostomy. On the other hand, a nasogastric feeding-tube that is
well tolerated, may be utilized for more than four weeks.
In geriatric patients, nasogastric tubes are frequently not well
tolerated, but are also often not ﬁxed adequately. In general,
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frequent dislodgement of nasogastric tubes is associated with poor
EN, which is a concern when using nasogastric tubes. However, this
should never lead to any physical or chemical restraints in order to
avoid manual or accidental dislodgement. If a nasogastric tube is
dislodged despite adequate skin ﬁxation, a nasal loop may be an
alternative. Two studies about nasal loops in tube fed stroke patients demonstrated that nasal loops are safe, well tolerated and
effective in delivering full EN [183e185]. A RCT observed an increase of 17% mean volume of ﬂuid and tube feed given in the nasal
loop group, without any differences in outcome after three months
[185]. As a practical alternative to nasal loops, a PEG may be placed
in those patients with frequent tube dislodgement who presumably require EN for more than a few days.
Recommendation 35
Tube fed older patients shall be encouraged to maintain
oral intake as far as safely possible.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Most patients on EN are able to consume some amount of food
and drinks orally. In case of dysphagia, the texture of food and drinks
that can be swallowed safely has to be determined by a dysphagia
specialist. Oral intake of the safe texture should be encouraged as far
as safely possible, because oral intake is associated with sensory
input and training of swallowing, increased quality of life and enhances the cleaning of the oropharynx. It has to be kept in mind that
even patients with dysphagia and nil-by-mouth have to swallow
more than 500 ml of saliva per day which alone is a risk factor for
aspiration pneumonia. Aspiration pneumonia is suggested to be
mainly caused by the bacterial content of aspirated saliva and not by
the saliva itself, or a minimal oral intake [186,187]. However, the
ability to have safe oral intake has to be decided individually,
depending on the degree of dysphagia, the presence or absence of
protective cough reﬂex and the cough force. For details please see
ESPEN guideline on clinical nutrition in neurology [130].

II.13 Should older persons with malnutrition or at risk of
malnutrition be offered parenteral nutrition?
Recommendation 36
Older persons with reasonable prognosis (expected
beneﬁt) shall be offered PN if oral and enteral intake are
expected to be impossible for more than three days or
expected to be below half of energy requirements for more
than one week, in order to meet nutritional requirements
and maintain or improve nutritional status.
Grade of recommendation GGP e strong consensus (100%
agreement)

Commentary
PN is a safe and effective therapeutic procedure, which is used
for delivery of all macronutrients and micronutrients into the organism via central or peripheral vein. It is always indicated and may
allow adequate nutrition in patients who need nutrition support
and who cannot meet their nutritional requirements via the enteral
route (when EN is contraindicated or poorly tolerated). Age per se is
not a reason to exclude patients from PN. Several studies have
documented that PN is a feasible and successful method of

nutritional support also in older people [147,188e190], not only in
hospital but also at home [191]. It is however only rarely indicated
as oral and enteral interventions are generally the ﬁrst choice for
nutritional support [190]. When indicated, PN should to be initiated
immediately due to the risk of loss of independence in older patients and because even short-term starvation in the acutely ill
older person leads to loss of lean body mass which can be critical
especially in older patients. Indication criteria for PN are the same
as in middle-aged subject: older patients facing a period of starvation of more than three days when oral nutrition or EN is
impossible, and when oral or EN has been or is likely to be insufﬁcient for more than 7e10 days.
II.14 How should enteral and parenteral nutrition be performed in older patients?
Recommendation 37
EN and PN and hydration shall be considered as medical
treatments rather than as basic care, and therefore should
only be used if there is a realistic chance of improvement
or maintenance of the patient's condition and quality of
life.
Grade of recommendation GPP e strong consensus (96%
agreement)

Commentary
Any kind of medical treatment is contraindicated when it is
obvious that it cannot be help for the patient. EN and PN are
medical treatments because they require the insertion of a feeding
tube or intravenous cannulation and a physician's prescription.
The most important reason for commencement of EN or PN or
hydration should be anticipated beneﬁcial effects of such treatment for the individual person. If EN, PN or hydration are initiated,
the effect of such treatment should be controlled. Clinical
improvement as well as prevention of further clinical deterioration
can both be relevant goals for an individual patient. Conversely, as
for any other medical treatment, EN and PN should not be initiated
or are contraindicated in situations when no beneﬁts for the patient are expected. Especially in patients where death is imminent,
e.g. within the next four weeks, or in patients with incurable
disease, which cannot be improved by any treatment including
nutritional support (e.g. advanced dementia, terminal phase of
malignant cancer disease) the patient's comfort is the highest
priority [17].
Prospective studies on the effect of EN or PN in patient patients
with moderate or advanced dementia are lacking. Therefore, any
use of EN, parenteral hydration or nutritional support should be in
accord with other palliative treatments. Cessation of EN, PN and
parenteral rehydration is possible when these treatments do not
lead to anticipated goals. Cultural background, economical resources, social facilities as well as ethical and religious motivations
may play a substantial role in determining the nutritional treatment and its outcome in very old, frail and chronically ill patients.
Recommendation 38
Older patients should not receive pharmacological sedation or physical restraints to make EN or PN or hydration
possible.
Grade of recommendation GPP e strong consensus (100%
agreement)
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Commentary
The goal of nutritional support is to improve or at least maintain
nutritional status of the patient, which should be connected with
increased or maintained lean body and especially muscle mass. It
was shown and it is obvious that immobilization of the subject
leads to loss of fat free mass and notably skeletal muscle mass, in
particular in older persons [192]. The loss of physical activity is a
logical consequence of pharmacological sedation or physical restraints; consequently, it usually leads to muscle mass loss. As
maintenance or gain of body weight and muscle mass are the
central goals of nutritional support, immobilization and sedation
counteract planned goals of nutritional support. In addition, sedation and physical restraints may also lead to cognitive deterioration
and should therefore be avoided. It has to be mentioned, however,
that in rare exceptions, such as hyperactive delirium, it may be
advantageous for the patient to use drugs with sedative effects or
even physical restraints for a very limited period of time in order to
prevent the patient from self-injury.
Recommendation 39
In older patients with malnutrition, EN and PN shall start
early; it shall be gradually increased during the ﬁrst three
days in order to avoid the refeeding syndrome.
Grade of recommendation GPP e strong consensus (100%
agreement)
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observed which was mainly related to infectious complications, but
in the light of a considerable number of patients with hypophosphatemia the authors suggested the RFS as a contributing
factor to mortality [195].
Known risk factors for the RFS are a reduced BMI, signiﬁcant
unintended weight loss, no nutritional intake for several days, low
plasma concentrations of magnesium, potassium or phosphate
before feeding and a medical history of drug or alcohol abuse [196],
and it has recently been observed that these risk factors are very
common in older hospitalized patients [197]. A large overlap between the risk of malnutrition according to common screening
tools and the risk of RFS was observed in the same patient group
[198], suggesting that in older persons with malnutrition or at risk
of malnutrition a risk of RFS should generally be taken into
consideration.
Particular attention has to be paid within the ﬁrst 72 h of
nutritional support, which should generally be started early but
increased slowly, accompanied by close monitoring of clinical signs
and serum levels of phosphate, magnesium, potassium and thiamine. Further studies would be particularly useful in older patients,
given also the high prevalence of kidney dysfunction in this speciﬁc
population.

Exercise interventions
II.15 Should older persons with malnutrition or at risk of
malnutrition in addition to nutritional interventions be offered
exercise interventions?

Recommendation 40
Recommendation 41

During the ﬁrst three days of EN and PN therapy in
malnourished older persons, special attention shall be
drawn to blood levels of phosphate, magnesium, potassium and thiamine which shall be supplemented even in
case of mild deﬁciency.

In addition to nutritional interventions, older persons
with malnutrition or at risk of malnutrition should be
encouraged to be physically active and to exercise in order
to maintain or improve muscle mass and function. (BM)

Grade of recommendation GPP e strong consensus (100%
agreement)

Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary to recommendations 39 and 40
Refeeding syndrome (RFS) is a condition of potential risk in
malnourished patients with electrolyte disturbances leading to
clinical deterioration. Consequences include volume overload,
redistribution of phosphate, potassium and magnesium, hypophosphatemia, muscle weakness, anemia and ﬁnally organ failure.
Possible cardiac sudden death is described in up to 20%.
Criteria to identify RFS vary from reduced phosphate or any
electrolyte serum concentration, the coexistence of electrolyte
disturbances and clinical symptoms (e.g. peripheral edema, acute
circulatory ﬂuid overload, disturbance to organ function) [193]. A
standardized deﬁnition is unfortunately lacking, and current
knowledge about the syndrome is altogether limited. Only two
observational studies were performed in older populations
[194,195]. Kagansky et al. [194] reported signiﬁcantly more weight
loss, lower albumin levels, glucose-containing infusions and food
supplements in older patients who developed at least one episode
of hypophosphatemia (serum phosphate  0.77 mmol/L), which
was detected on average on day 10.9 ± 21.5 of hospitalization.
Hypophosphatemia was also associated with an increased length of
hospital stay and mortality rate, which was however no longer
signiﬁcant in a multivariate analysis [194]. Lubart et al. [195]
evaluated 40 frail older patients with prolonged feeding problems
before the insertion of a nasogastric tube. A high mortality rate was

Commentary
In older people weight loss occurs at the expense of muscle
mass [199] and is associated with impaired physical function [200].
Muscle disuse and periods of bed rest can further exacerbate the
degradation of muscle mass and strength [192].
The systematic search identiﬁed no RCT comparing a combined
exercise and nutrition intervention with a singular nutritional
intervention in older people with malnutrition or at risk of
malnutrition using a two factorial design. Six RCTs of low to
acceptable quality were found using a four factorial design with an
exercise group and a control group in addition to the two aforementioned intervention groups in older persons with malnutrition
or at risk of malnutrition [108,109,113,201e205]. Most of these
RCTs showed neither a beneﬁcial effect of the combined nor of the
singular nutritional intervention on body composition, strength
and functional outcomes. Only Rydwik et al. [108] reported
improved muscle strength in the combined intervention group
compared to the nutrition group, while other functional and
nutritional measures did not differ. The type of nutritional intervention varied distinctly between studies limiting their comparability. Possible reasons for failing might be insufﬁcient
adjustment of interventions to individual nutritional needs and
small sample sizes which were partially not based on a-priori
power calculation.
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Despite poor evidence from RCTs, older persons with malnutrition or at risk of malnutrition should be encouraged to be
physically active and to exercise in addition to nutritional treatment, as the older muscle is still able to react on anabolic stimuli
of exercise training and consequently the decline in muscle
function is at least partly reversible by adequate exercise interventions [206e208]. Before starting the exercise intervention,
health status and physical performance level of the patient need to
be evaluated to exclude contraindications for exercise training and
to identify the appropriate training type, intensity and starting
level [209].
Recommendation 42
During periods of exercise interventions, adequate
amounts of energy and protein should be provided to older
persons with malnutrition or at risk of malnutrition in
order to maintain body weight and to maintain or improve
muscle mass. (BM)
Grade of recommendation B e strong consensus (100%
agreement)

III. Recommendations for older persons with speciﬁc
diseases
III.1 Should older patients after hip fracture and orthopedic
surgery be offered nutritional support?
Older persons suffering from a hip fracture and undergoing orthopedic surgery are generally at risk of malnutrition due to the
acute trauma and surgery-associated anorexia and immobility.
Voluntary oral intake in the postoperative phase is often markedly
below requirements [61,214e217]. As a consequence, rapid deterioration of nutritional status and impairment of recovery and
rehabilitation are common [56,214,218,219].
The literature search found two systematic reviews that were
relevant to the PICO question and examined different types of
nutritional support as sole intervention [220,221], one Cochrane
review of high [220] and the other of acceptable quality [221].
Three additional RCTs were identiﬁed (published in eleven articles
of acceptable quality) testing the effects of multicomponent interventions including nutrition for hip fracture patients
[70e72,218,222e228].
Recommendation 43

Commentary
Exercise increases energy expenditure. In times of insufﬁcient
energy intake and energy stores, amino acids retained in the
muscles, are used for energy production [210]. To avoid (further)
weight loss and to maintain muscle mass in older people with
malnutrition or at risk of malnutrition a positive or at least zero
energy balance is of particular importance during periods of exercise interventions. As energy needs may vary considerably between
individuals, they need to be estimated before the start of an
intervention (see recommendation 1). Adequate amounts of protein are at least as important to avoid muscle atrophy and to
stimulate muscle protein synthesis [210] (see recommendation 2).
The systematic search found ﬁve RCTs of low to high quality
comparing combined exercise and nutrition interventions to singular exercise interventions in older people with malnutrition or
at risk of malnutrition [109,204,211e213]. In older COPD patients,
greater improvements in body weight were reported in those
receiving an energy and protein containing supplement in combination with low intensity exercise training compared to the
exercise alone group after twelve weeks of intervention [211]. In
older rehabilitation patients with reduced muscle mass, adding a
protein and vitamin D enriched supplement to a multicomponent
exercise training showed more beneﬁcial effects on body weight,
MNA score and muscle mass than the training alone [212]. In
another RCT from the same setting positive effects of a combined
nutrition and exercise intervention were found regarding arm and
calf circumferences as surrogates for muscle mass, but not for
MNA score [213]. A RCT in older malnourished patients with lower
limb fracture reported lower weight loss in the group receiving an
oral nutritional supplement in combination with resistance
training compared to the resistance training group [204]. One
study in malnourished community-dwelling older adults failed to
show any effect of individual nutritional advice and physical
training [109]. However, in this study independent of the interventions, participants who needed to increase their energy
intake by  20% to reach their energy requirements but failed this
goal lost weight and fat free mass during the intervention period
whereas no changes were observed in those reaching this goal
[109].
Altogether, these studies support the need of adequate amounts
of energy and protein during periods of exercise interventions.

Older patients with hip fracture shall be offered oral
nutritional supplements postoperatively in order to
improve dietary intake and reduce the risk of complications. (BM)
Grade of recommendation A e strong consensus (100%
agreement)

Commentary
A recent high-quality Cochrane review and meta-analysis
included 41 randomized trials on different types of nutritional therapy involving 3881 patients with a hip fracture
(mean ages around 80 years) [220]. The methodological
quality of all included trials was judged to be low to very low,
leading to a low to very low overall grading of the quality of
evidence across all intervention types and outcomes [220]. 18
trials (16 RCTs and two quasi-randomized trials) provided
standard ONS to hip fracture patients, of which ﬁve speciﬁcally
targeted patients that were malnourished. Four additional
RCTs tested ONS with high protein content (>20% energy from
protein). Sample sizes were mostly small (between 10 and 171
participants). All interventions were started preoperatively or
within the ﬁrst postoperative week and continued for at least
one month up to six months. The use of ONS mostly leads to a
signiﬁcant increase in energy and nutrient intake. Adverse side
effects were not increased (6 RCTs). Meta-analysis showed no
effect of supplementation via standard (15 RCTs) or highprotein (4 RCTs) ONS on mortality risk. Combined analysis of
eleven trials using standard ONS indicated a reduced risk of
postoperative complications (RR 0.71; 95% CI 0.59e0.86),
whereas for high-protein ONS (2 RCTs) no such effect was
found [220]. The second meta-analysis [221] included a subset
of ten of these RCTs (regardless whether they used standard or
high-protein ONS) with a total of 986 patients and came to the
same conclusions regarding mortality and complications.
Regarding other outcomes (nutritional status, function, readmissions, length of hospital stay and quality of life), the great
variety of variables and assessment methods used impeded
any combined analysis.
Based on these results, we recommend to offer ONS to geriatric
hip fracture patients, regardless of their nutritional state. To date,

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

there is not sufﬁcient evidence that special ONS (e.g. high in protein) have additional beneﬁcial effects for these patients. ONS shall
always be offered in combination with other interventions to increase oral intake (e.g. fortiﬁed foods) as part of a multidisciplinary
approach (see recommendation 46).
Recommendation 44
Supplementary overnight tube feeding shall NOT be
offered to older patients with hip fracture unless there is
an indication for EN for other reasons.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
The Cochrane analysis from Avenell et al. [220] found three
RCTs and one quasi-randomized trial that tested the effects of
supplementary overnight EN alone and one additional RCT that
tested overnight tube feeding followed by ONS. Sample sizes
were small (between 18 and 140 participants), the interventions
were always started within ﬁve days from surgery and usually
continued until discharge or until oral intake was sufﬁcient.
Supplementary overnight EN was overall poorly tolerated.
Regarding mortality and complication risk, the meta-analysis of
EN only studies as well as the RCT using tube feeding followed
by ONS showed no evidence of an effect. Effects on nutritional
status, length of hospital stay and functional status were
inconsistent [220]. Due to high patient burden, poor tolerance
and lack of clear beneﬁcial effects, a negative recommendation is
given.
Recommendation 45
In older patients with hip fracture, postoperative ONS may
be combined with perioperative PN in order to improve
nutritional intake and reduce the risk of complications.
(BM)
Grade of recommendation 0 e consensus (83% agreement)

Commentary
Regarding the effects of PN, Avenell et al. [220] included one RCT
of low quality that evaluated three days of perioperative peripheral
PN followed by seven days of ONS compared with standard care in
80 patients with a fractured hip [216,229]. This short-time combined intervention increased total ﬂuid and energy intake to near
optimal levels during hospital stay. Risk of complications within
four months was signiﬁcantly reduced (RR 0.21 (99% CI 0.08e0.59),
while mortality risk, length of hospital stay and the proportion of
participants who were discharged to their own homes were unaffected [216].
Based on this positive result, and bearing the risk of complications associated with PN in mind, it may be considered to offer
supplementary PN during the acute perioperative period, combined with ONS and early oral food intake postoperatively, in order
to increase nutritional intake and reduce the risk of complications.
As presently only one trial of low quality is available, the grade of
evidence was reduced to “0”.
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Recommendation 46
Nutritional interventions in geriatric patients after hip
fracture and orthopedic surgery shall be part of an individually tailored, multidimensional and multidisciplinary
team intervention in order to ensure adequate dietary
intake, improve clinical outcomes and maintain quality of
life. (BM, PC)
Grade of recommendation A - strong consensus (100%
agreement)

Commentary
Multicomponent interventions including nutritional measures
were examined in three RCTs in hip fracture patients in comparison
to usual care. In one trial, performed in Sweden, the intervention
included geriatric assessment and subsequent rehabilitation, staff
education, teamwork, individual care planning and active prevention, detection and treatment of postoperative complications during hospitalization [70e72,222]. Nutritional interventions
consisted of nutritional status and dietary intake registration,
provision of protein-enriched meals and additional protein drinks.
The authors reported reduced length of hospital stay, improved
independence in activities of daily living (ADL) and mobility after
twelve months [71] as well as reduced in-hospital falls and fallrelated injuries [70]. The same intervention resulted in a subgroup of 157 patients with complete MNA at baseline and 4-months
follow-up in signiﬁcantly fewer days of delirium, fewer pressure
ulcers and reduced length of hospital stay, despite no improvement
in BMI and MNA [72]. In another study in Taiwan a comprehensive,
interdisciplinary in-hospital care concept was followed by
discharge planning and a home-based rehabilitation program with
consultations for six months post-hospital [218,223e226,228].
Nutritional interventions consisted of periodic nutritional assessments and, in case of (risk of) malnutrition, further intervention by
a dietitian, geriatric nurse and geriatrician [223,226]. Patients in the
comprehensive care group had a three times higher likelihood of
recovering to complete independence in basic activities of daily
living (ADL) until six months follow up [223]. These effects faded
until twelve months follow up [223], but improved self-care ability
and decreased emergency department visits were reported up to
two years after hip-fracture surgery [228]. Moreover, better healthrelated quality of life [224] and a lower risk of malnutrition [223]
after six and twelve months were observed. Participants who
were malnourished or at risk of malnutrition at discharge had a
greater chance of recovering to a well-nourished state after six and
twelve months [218,225]. In this subgroup, improvements in
functional independence and balance occurred mainly in those
who improved in nutritional status [225]. Finally, in the third trial,
multifactorial, targeted geriatric treatments including nutritional
interventions in combination with high-intensity resistance
training for twelve months, resulted in reduced mortality, nursing
home admissions and ADL dependency compared with usual care
[227].
These studies illustrate the importance of a holistic view and
comprehensive treatment approach in orthogeriatric patients.
Nutritional interventions should be continued after hospitalization, as effects were seen as long as nutritional care was
provided.
In the ﬁeld of supportive interventions, the effects of additional support by dietetic assistants during hospitalization were
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tested in one RCT of low quality, also considered in the Cochrane
review of Avenell et al. [220], including 318 patients in an acute
trauma unit, which were helped to get preferred foods and ONS
and helped with eating [61]. This intervention improved energy
intake (mostly from ONS) and reduced the risk of mortality (RR
0.57; 95% CI 0.34e0.95) compared to conventional care, but did
not affect complication risk and length of hospital stay. Because of
no perceived risk of harm, assistance with food provision and
intake is recommended for geriatric patients after hip fracture and
surgery in the same way as for geriatric patients in general (see
recommendations 8 and 12).

III.2 Should older patients with delirium or at risk of
delirium be offered nutritional support?
Recommendation 47
All older patients hospitalized to have urgent surgery shall
receive a multi-component non-pharmacological intervention that includes hydration and nutrition management in order to prevent delirium. (BM)
Grade of recommendation A e strong consensus (100%
agreement)

Recommendation 48
All older patients admitted to a medical ward and at
moderate to high risk of delirium shall receive a multicomponent non-pharmacological intervention that includes hydration and nutrition management in order to
prevent delirium. (BM)
Grade of recommendation A e strong consensus (95%
agreement)

of delirium in people living in nursing homes. A single, small, low
quality trial showed no signiﬁcant effect of hydration on the
incidence of delirium. No trial that included any other nutrition
intervention was identiﬁed [230].
In summary, nutrition and hydration interventions have only
shown efﬁcacy in the prevention of delirium when they are part of
multidisciplinary interventions (10 of 19 trials on multidisciplinary
interventions included at least one nutrition/hydration intervention). However, interventions used are heterogeneous (Table 8) and
no evidence-based recommendations but common sense is needed
to decide how to include nutrition and hydration in local programs.
Recommendation 49
Hospitalized older patients with present delirium shall be
screened for dehydration and malnutrition as potential
causes or consequences of delirium.
Grade of recommendation GPP e strong consensus (95%
agreement)

Commentary
Delirium is common in older people, especially when admitted
to the hospital for acute medical or surgical care. Dehydration is a
common precipitating factor and malnutrition a common contributing factor to delirium [230,231]. Guidelines on delirium management recommend checking nutrition and hydration in delirious
patients in order to correct existing problems (for example, see
[234e236]).

III.3 Should older patients with depression be offered
nutritional support?
Recommendation 50
Depressed older
malnutrition.

Commentary to recommendations 47 and 48
Delirium is common in older people, especially when admitted
to the hospital for acute medical or surgical care. Dehydration is a
common precipitating factor and malnutrition a common contributing factor to delirium [230,231].
Several systematic reviews on non-pharmacological approaches to prevent and treat delirium in older patients have
been published recently [230,232,233]. Abraha et al. [232]
reviewed any non-pharmacological intervention aiming to prevent or treat delirium in older patients in any setting. They found
that multicomponent non-pharmacological interventions signiﬁcantly reduced the incidence of delirium in surgical wards (all
except one study included participants in need of urgent surgery)
and in medical wards (only in those at moderate or high risk of
delirium). The evidence did not support the efﬁcacy of any
intervention in treating established delirium. Nutrition intervention was part of many non-pharmacological interventions, but no
trials on nutrition as single-component intervention to prevent or
treat delirium were identiﬁed. Other evidence-based recommendations support our recommendations on delirium [232]. A more
recent Cochrane review focusing on hospitalized non-ICU patients
reached similar conclusions: multi-component interventions
reduced the incidence of delirium compared to usual care in
medical and surgical settings [233]. Furthermore, this review calls
attention to the subgroup of patients with pre-existing dementia,
where the effect of multi-component interventions remains uncertain. An additional Cochrane review addressed the prevention

patients

shall

be

screened

for

Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 51
Older patients with depression may NOT routinely receive
nutritional interventions unless they are malnourished or
at risk of malnutrition (BM)
Grade of recommendation 0 e strong consensus (100%
agreement)

Commentary to recommendations 50 and 51
Depression is a common cause of nutritional problems in old
age. Having a signiﬁcant weight loss or weight gain (>5%) or a
change in appetite is one of the nine speciﬁc symptoms that deﬁne
a major depressive disorder [237]. Thus, detection of nutritional
problems is part of the assessment of depression. On the other
hand, depression is included in the differential diagnosis of the
etiology of malnutrition, especially in older patients, and is
included in the comprehensive geriatric assessment. The association between depressed mood and malnutrition is well established
[238,239].
However, data on the impact of nutrition interventions on the
outcomes of depression in older subjects are lacking. Two trials
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Table 8
Nutrition and hydration in multi-component interventions to prevent delirium.
Triala

Population

Intervention

Bjorkelund (2010)

Hip fracture

Caplan (2006)

Geriatric ward

Chen (2011)

Common elective abdominal
surgical procedures

Harari (2007)

Elective surgical patients (65þ years)

Inouye (1999)
Lundstrom (2007)

General-medicine service (70þ years)
Hip fracture

Marcantonio (2001)

Hip fracture

Pitkala (2006)

General-medicine service (70þ years)

Vid
an (2009)

Geriatric acute care unit

Wong (2005)

Hip fracture

Intravenous ﬂuid supplementation in the ambulance or immediately after admittance
Extra oral multi-nutrient drinks daily post-operatively
Hydration assistance, encouraging patients to drink, providing water close by
and personal help when needed
Feeding assistance that involved meal set up and feeding
Daily oral care involving tooth brushing
Nutrition screening
Diet education
Feeding assistance if needed
Patient education on good nutrition
Nutrition review and intervention by geriatric team
Early recognition of dehydration and volume repletion
Staff education
Recording of food and liquid intake
Protein enriched meals (at least 4 days)
Nutritional and protein drinks twice daily during hospital stay
Consultation with dietician as needed
Treatment of ﬂuid overload or dehydration
Proper use of dentures
Proper positioning for meals
Assistance for meals as needed
Supplements: 1e3 cans depending on oral intake
NG tube if unable to take food orally
Comprehensive geriatric assessment and treatment including nutrition as an item
Nutritional supplements for those at risk of malnutrition or malnourished
In presence of dehydration (urea:creatinine ratio >40), four glasses of water a day
(prescribed and scheduled like a drug) were given
In presence of malnutrition, daily intake register and nutritional supplements were introduced
Maintenance of ﬂuid and electrolyte balance
Use of dentures
Positioning
Dietician review and intervention

a

For full reference of these articles please refer to Abraha et al. [232].

have considered the effect of nutrition intervention on depressive
symptoms in older hospitalized patients. A ﬁrst RCT studied the
effect of a high energy (995 kcal/day) ONS used for six weeks in 225
hospitalized patients (roughly, one third had depressive symptoms
assessed with the 15-item Geriatric Depression Scale (GDS), baseline nutritional status not described) [240]. GDS was signiﬁcantly
better in the intervention compared to the control group at six
months, but not at six weeks. A second RCT explored an individualized nutritional intervention in 259 hospitalized older patients
and found no changes in GDS scores at six months [62], the number
of those with depression is not stated. All these trials used GDS (a
validated depression screening instrument that measures depressive symptoms) as main outcome measure, but minimum clinically
signiﬁcant difference has not been deﬁned for GDS. No trial has
used the cure of depression as outcome measure for nutritional
interventions in older persons. When depressed patients are
malnourished or at risk, recommendations for these conditions
made elsewhere in this guideline will apply.

III.4 Should older patients with or at risk of pressure ulcers
be offered nutritional support?
Recommendation 52
Nutritional interventions should be offered to older patients at risk of pressure ulcers in order to prevent the
development of pressure ulcers. (BM)
Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 53
Nutritional interventions should be offered to malnourished older patients with pressure ulcers to improve
healing. (BM)
Grade of recommendation B e strong consensus (100%
agreement)

Commentary to recommendations 52 and 53
The incidence and prevalence of pressure ulcers (PUs) vary
widely according to the deﬁnition and stage of ulcer, patient population, care setting, and preventive interventions used among
others. It has been reported that PUs prevalence in European hospitals ranges from 8 to 23%, while in nursing homes about 11% of
residents have a PU stage two or higher on admission, and among
ulcer-free residents staying in the nursing home, 14e33% develop a
new PU [241]. Possible important outcomes related to PUs treatment were deﬁned by ONTOP Evidence Group which identiﬁed
rates of complete wound healing as the most critical, and reduction
of pain, time to complete wound healing, reduction of wound size,
length of hospital stay, admission to nursing homes, lower incidence of infections or use of antibiotic therapy, nursing time spent
in wound care, in-hospital mortality, costs of hospital admission,
hospital readmissions in a given time after discharge as important
outcomes [241].
Two SLRs [242,243] and two overviews of SLRs [241,244] were
identiﬁed and considered relevant. Their quality was rated as
moderate to high. The quality of studies included in these reviews
was rated as low. One additional RCT published later was also
considered [245]. The quality of this RCT was rated as moderate.
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The meta-analysis by Stratton et al. [242] of four RCTs showed that
the supplementation with ONS (high protein) in patients with no
PUs at baseline resulted in a signiﬁcantly lower incidence of PUs
when compared to standard care. Addition of a RCT on EN in the
meta-analysis produced similar results. Evidence form RCTs
comparing the effect of ONS or EN versus routine care on the
healing of existing pressure ulcers was insufﬁcient to be compared
and to allow meta-analysis. More recently, Lozano-Montoya et al.
[244] evaluated the effects of non-pharmacological interventions
for PU prevention, including nutritional interventions. Based on
the same four RCTs meta-analyzed by Stratton et al. [242] the
authors concluded that “nutrition intervention during acute hospital admission may slightly reduce the incidence of PUs at 2e4
weeks in patients at risk of developing PUs”. The quality of evilez-Díaz-Pallare
s et al.
dence was however rated as very low. Ve
[241] focused on treatment of existing PUs and identiﬁed eight
studies (seven RCTs) evaluating the effects of nutritional interventions. All studies failed to show any effect, but again the
overall quality of studies included was rated low to very low.
Langer and Fink [243] identiﬁed eleven trials that compared the
effects of mixed nutritional supplements with standard hospital
diet, meta-analysis of eight of these trials found borderline signiﬁcance for an effect on PU development (OR 0.96; 95% CI
0.73e1.00). Regarding healing, 14 trials were found which were
very heterogeneous regarding type of nutritional supplements,
participants, comparisons and outcomes, and meta-analysis was
not appropriate. No clear evidence of an effect was found in any of
the individual studies [243].
Beneﬁts of nutritional interventions may depend on nutritional status and concomitant relevant health problems causing
the (risk of) pressure ulcers. Unfortunately, the majority of trials
considered did not distinguish between malnourished and nonmalnourished patients. Cereda et al. [245] restricted their randomized, controlled and blinded study to 200 malnourished
persons with PUs (stage II, III and IV) in long term and home care
services and showed that supplementation with an oral nutritional formula enriched with arginine, zinc, and antioxidants
improved PU healing compared to an isocaloric isonitrogenous
formula (greater and more frequent reduction in PU area).
Although the experimental formula was more expensive, it
proved to be cost-effective [246].
In case of malnutrition, there is a clear need of nutritional
interventions, and an early screening of malnutrition should be
performed at hospital and nursing home admission independent
of the presence of PUs, as described elsewhere in this guideline.
Thus, also in malnourished older patients with pressure ulcer
nutritional interventions are indicated; in these patients they
may support healing of PUs. As only one RCT is presently documenting these beneﬁts, the grade of recommendation is
downgraded to B. The need of high quality studies in this speciﬁc
topic is emphasized.

III.5 Should older persons with overweight or obesity be
offered speciﬁc nutritional interventions or advised to follow a
speciﬁc diet to reduce body weight?
Independent of age, the WHO deﬁnes overweight as BMI 25 to
<30 kg/m2 and obesity as BMI 30 kg/m2 [247]. Due to changes in
body composition during aging and a reduction of body height, the
validity of the BMI as a measure of overweight and obesity is
reduced in older people [248e250]. Moreover, there is increasing
evidence that in terms of mortality, cardiovascular and metabolic
risk and even in terms of function, the distribution of body fat may
be more important than the amount per se [249,250]. To date no

consensus on how to assess obesity-related health risk in older
adults has been reached and the role of BMI, overweight and
obesity remains highly controversial.
The systematic literature search resulted in no suitable SLRs to
answer the PICO questions, but several guidelines [250e254] and
position statements [255,256] on overweight and obesity treatment giving speciﬁc recommendations for older adults were
identiﬁed. Twelve RCTs were found testing dietary interventions
aimed at weight loss in overweight and obese older persons against
a combination of the same dietary intervention with an exercise
intervention [257e268].
Recommendation 54
In overweight older persons weight-reducing diets shall be
avoided in order to prevent loss of muscle mass and
accompanying functional decline.
Grade of recommendation GPP e strong consensus (95%
agreement)

Commentary
Experts generally agree that there is usually no need for
overweight older people to lose weight [250e252,255,256] as
meta-analyses indicate that mortality risk of healthy older people
is lowest in the overweight range [269e271]. Further, weight
loss, whether intentional or not, enhances the age-related loss
of muscle mass, and consequently increases the risk of
sarcopenia, frailty, functional decline, fractures and malnutrition
[252,272,273]. Moreover, the common weight regain after a
weight-reducing diet is predominantly a regain in fat mass and
not in lean mass [273]. Thus, repeated phases of weight loss and
regain, called “weight cycling”, might contribute to the development of sarcopenic obesity (the presence of reduced muscle mass
together with excess fat mass) [273]. Therefore, and to avoid a
progress to obesity, maintaining a stable body weight is considered desirable for overweight older adults [16]. A combination of a
balanced, nutrient-rich diet providing adequate amounts of energy and protein, and physical activity, if possible even exercise, is
a sound strategy to keep weight stable and to prevent obesity
[274].
Recommendation 55
In obese older persons with weight-related health problems, weight-reducing diets shall only be considered after
careful and individual weighing of beneﬁts and risks.
Grade of recommendation GPP e strong consensus (100%
agreement)

Commentary
Obesity, especially severe obesity (BMI 35 kg/m2), increases
metabolic and cardiovascular risk as well as the risk of mobility
limitations and frailty in older persons [248,255,256], particularly
when marked muscle loss has already occurred [273]. Current
expert recommendations regarding weight reduction in older
people primarily refer to cases of obesity that are associated with
comorbidities and obesity-related adverse health effects
[252,255,256,272]. In these cases, positive effects of intended
weight loss on orthopedic problems, cardiovascular and metabolic
risk, insulin sensitivity, chronic inﬂammation and functional limitations have been reported, partly in combination with physical
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exercise [16,248e250,252,255]. On the other hand, as weight loss
in older persons may have harmful effects due to the loss of lean
mass (see commentary to recommendation 54), the decision for or
against weight reduction shall always be taken at the individual
level. It should be based on a careful weighing of possible risks and
beneﬁts of the intervention considering functional resources,
metabolic risk, comorbidities, patients' perspective and priorities,
and estimated effects on his or her quality of life [249,250]. If
decision is made against weight reduction, it is advisable to aim at
weight stability and avoidance of further aggravation of obesity
[16].
Recommendation 56
If weight reduction is considered in obese older persons,
energy restriction shall be only moderate in order to achieve a slow weight reduction and preserve muscle mass.
Grade of recommendation GPP e strong consensus (95%
agreement)

Commentary
If weight reduction is considered to be beneﬁcial, it has to be
approached with great care [250,251]. Interventions working in
young adults cannot simply be extrapolated to older populations
with low muscle mass and frailty [272]. To avoid loss of muscle
mass and to achieve a slow weight reduction in older persons,
the dietary intervention should consist of a balanced diet as
generally recommended for older adults, with a maximally
moderate caloric restriction (~500 kcal/d less than estimated
needs and maintaining a minimum intake of 1000e1200 kcal/d)
targeting a weight loss of 0.25e1 kg/week (~5e10% of initial body
weight after six months or more) and assuring a protein intake of
at least 1 g/kg BW/d and an appropriate intake of micronutrients
[252,254,255]. Strict dietary regimens, like diets with very low
energy intake (<1000 kcal/day), are strongly discouraged in the
older population due to the risk of developing malnutrition and
promoting functional decline [75,255,273].
Recommendation 57
If weight reduction is considered in obese older persons,
dietary interventions shall be combined with physical exercise whenever possible in order to preserve muscle mass.
(BM)
Grade of recommendation A e strong consensus (100%
agreement)

Commentary
As it is of utmost importance for obese older persons to avoid
loss of muscle mass while losing their excess fat mass, dietary
interventions shall be combined with structured, supervised
physical exercise whenever possible, in addition to an increase in
everyday physical activity. Twelve RCTs are available that
compared the effects of a dietary weight loss intervention alone to
a combination of the same dietary intervention with an exercise
intervention in older persons. Three of these studies were
restricted to obese persons [258,260,261], the others included
mixed samples of obese and overweight older persons. The
studies were not always based on an a-priori power calculation,
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and six studies had less than 40 participants [259e261,264e266].
In ten of these twelve trials, a weight-reducing diet alone resulted
in the desired weight loss, which consisted of fat mass but also of
lean mass [259e261,263e268]. The combination of a weightreducing diet with exercise training had comparable if not
greater effects than the singular weight-reducing diets regarding
the reduction of body weight and fat mass, while often preserving
lean mass better than diet alone [258e260,264e266,268]. Moreover, for several strength and physical performance measures,
greater improvements were observed in the combined groups
than in the diet only groups [257e260,262e266,268]. In these
studies, the weight-reducing diets consisted of a balanced diet
with a daily energy deﬁcit of 300e1000 kcal, aiming at a weight
loss of 5e10% of initial body weight and/or 0.25e1 kg per week
[257e268]. One study used partial meal replacement to achieve
the weight loss goal [263], and most studies provided weekly or
bi-monthly dietician-led educational sessions (individual and/or
group) on nutrition and on achieving behavioral and lifestyle
changes [257e259,261,262,266,268]. Exercise training was conducted 2e5 times per week and a single session lasted
45e90 min. Most studies used a combination of ﬂexible, endurance and resistance training [257,258,260,261,263]. In two studies,
participants performed solely aerobic endurance training
[264,268], in one trial exercise consisted mainly of walking [267],
in three trials of moderate to high intensity resistance training
[259,265,266], and one study compared aerobic and resistance
training, showing comparable results [262]. Before starting an
exercise intervention, health status and physical performance
level of the patient need to be evaluated to exclude contraindications for exercise training and to identify the optimal starting
level and exercise type in order to ensure a safe and successful
training [209,275].
It should also be considered that the participants of the
above mentioned RCTs were mostly “young-old” (60e70 years)
with marginal disease burden and few functional limitations,
not representing a typical geriatric population. As very old and
frail persons are more vulnerable to any kind of stress, decisions
for or against weight loss require particular care in this population subgroup (see commentary to Recommendation 55). Also,
interventions to reduce body weight in very old, functionally
impaired and multimorbid persons need to be conducted with
particular caution and close monitoring [16,251]. Presently, RCTs
on possible beneﬁts and harms of weight loss in more vulnerable groups of obese older individuals, e.g. in nursing homes or
hospitals, are lacking and are required in future since an
increasing number of obese older patients is found in these
settings, and obesity contributes to their dependence, complicates care procedures and therefore impacts their quality of life
[16,276].

III.6 Should older patients with diabetes mellitus be offered
speciﬁc nutritional interventions or advised to follow a speciﬁc
diet?
Recommendation 58
Older patients with diabetes mellitus shall routinely be
screened for malnutrition with a validated tool in order to
identify those with (risk of) malnutrition.
Grade of recommendation GPP e strong consensus (95%
agreement)
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Recommendation 59
In older patients with diabetes mellitus restrictive diets
shall be avoided in order to prevent malnutrition and
accompanying functional decline.
Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 60
Malnutrition and risk of malnutrition in older patients
with diabetes mellitus shall be managed according to the
recommendations for malnourished older persons
without diabetes mellitus.
Grade of recommendation GPP e strong consensus (100%
agreement)

serum osmolality will be normal or low. Literature search identiﬁed
ten SLRs [78,88,285e292] and four RCTs [281,293e295] relevant to
answer the PICO question.

Low-intake dehydration
IV.1 How much should older persons drink each day?
Recommendation 61
Older women should be offered at least 1.6 L of drinks each
day, while older men should be offered at least 2.0 L of
drinks each day unless there is a clinical condition that
requires different approach. (BM)
Grade of recommendation B e strong consensus (96%
agreement)

Commentary
Commentary to recommendations 58 e 60
Our review of the literature disclosed no studies on the prevention or treatment of malnutrition speciﬁcally in older persons
with diabetes. Based on the few studies on the prevalence of
malnutrition in older diabetics it follows that the prevalence of (risk
of) malnutrition in older diabetics is as high or even higher than in
their non-diabetic counterparts [277e279]. This risk is most likely
related to the functional dependence and multimorbidity in these
older diabetics. In order to identify those diabetics with (risk of)
malnutrition we recommend to screen routinely for malnutrition
(see part on screening and assessment of this guideline).
To decrease the risk of malnutrition developing in older persons
with diabetes we recommend to avoid restrictive diets. These diets
have limited beneﬁts and can lead to nutrient deﬁciencies [74,280].
A balanced diet of about 30 kcal/kg body weight/d providing
50e55% of the total energy contribution by carbohydrates, rich in
ﬁber (25e30 g/d) and which favors mono- and polyunsaturated
fatty-acids is proposed as recommended for the general older
population. In case of obesity in older diabetic patients we refer to
the respective recommendations provided elsewhere in this
guideline (see recommendations 55e57).
In case of malnutrition in an older person with diabetes mellitus
we recommend to follow the same guidelines as for non-diabetic
older adults. The use of oral nutritional supplements or use of
tube feeding can result in a rise of the glucose levels. However,
prevention and treatment of malnutrition with its probable negative short-term outcomes are regarded more important than
possible long-term complications of hyperglycemia.

IV. Recommendations to identify, treat and prevent dehydration in older persons
Dehydration relates to a shortage of water (ﬂuid) in our bodies.
This can be due to insufﬁcient drinking (low-intake dehydration) or
excess losses (through bleeding, vomiting, diarrhea etc., called
volume depletion), or a combination of both types (combined
dehydration) [281e284]. Low-intake dehydration is a shortage of
pure water leading to loss of both intracellular and extracellular
ﬂuid and to raised osmolality in both compartments (intracellular
and extracellular). Volume depletion is due to excess losses of ﬂuid
and salts (especially sodium and sometimes other components);
extracellular ﬂuid is lost primarily, not intracellular ﬂuid, and

Daily water intake is required to compensate daily losses by
respiration, exudation, urine and feces. An individual's minimum
ﬂuid requirement is ‘the amount of water that equals losses and
prevents adverse effects of insufﬁcient water’ [295]. We take ﬂuid
from drinks and foods, but drinks or beverages account for 70e80%
of ﬂuid consumed [296].
Recommendations for adequate ﬂuid intakes in older adults are
often based on small studies in young adults and studies in other
mammals [297] so actual volumes suggested tend to depend on the
assumptions made. The European Food Safety Authority (EFSA)
reviewed the literature and recommended an Adequate Intake (AI)
of 2.0 L/day for women and 2.5 L/day for men of all ages (from a
combination of drinking water, beverages and food) [286].
Assuming 80% of these ﬂuid needs to come from drinks then women
would require 1.6 L/d of drinks, and men 2.0 L/d. Minimal drinks
recommendations in women vary from 1.0 L/d in the Nordic countries to 2.2 L/d in the USA, while in men the range is 1.0e3.0 L/d of
drinks or beverages [298e302]. Other countries use vaguer units,
such as “6e8 cups/glasses a day” [303]. Given this variation, use of
the EFSA ﬂuid recommendation of 2 L/d for women and 2.5 L/d for
men from all sources, or 1.6 L/d and 2.0 L/d respectively from drinks
alone would seem appropriately cautious in older adults. Individual
ﬂuid needs are related to energy consumption, water losses and
kidney function, so larger people may require more ﬂuid. The EFSA
recommendations apply to “conditions of moderate environmental
temperature and moderate physical activity levels” so needs may be
higher in extreme temperatures (e.g. summer heat) or at times of
greater physical activity. Excessive losses due to, fever, diarrhea,
vomiting or severe hemorrhage must also be balanced by additional
intake. On the other hand, speciﬁc clinical situations, namely heart
and renal failure, may need a restriction of ﬂuid intake.
IV.2 What should older persons drink each day?
Recommendation 62
A range of appropriate (i.e. hydrating) drinks should be
offered to older people according to their preferences.
(BM)
Grade of recommendation B e strong consensus (100%
agreement)
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Commentary
Drinks providing ﬂuid with a hydrating effect on our bodies
include water, sparkling water, ﬂavored water, hot or cold tea,
coffee, milk and milky drinks, fruit juices, soups, sports or soft
drinks and smoothies [294]. There is a common myth, which
should be dispelled, that in order to be hydrated we need to drink
plain water e this is not the case. Beer and lager are hydrating and
may also be appropriate for some older adults (not needing to
restrict alcohol for medical or social reasons). Drinks should be
chosen according to the preferences of the older person, as well as
the drinks' ﬂuid and nutritional content e so that milky drinks,
fruit juices and smoothies, high calorie drinks and fortiﬁed drinks
all have particular beneﬁts in speciﬁc circumstances. Despite
worries about “dehydrating” effects of caffeine and alcohol there
is good evidence that coffee does not cause dehydration
[293,294], and nor do alcoholic drinks of up to 4% alcohol [294].
The effect of alcoholic drinks with greater than 4% alcoholic
content on hydration status is not yet clear, and clinical studies
are lacking (further research is needed). Research on which drinks
are hydrating was carried out in younger adults [293,294]; similar
research does not appear to have been carried out in older adults.
However, there is little reason to believe that these ﬁndings would
not apply to older adults.
In the UK coffee intake and alcoholic drinks each make up
around 10% of drinks intake in free-living older adults, so are
important ﬂuid sources [304]. Twenty percent of UK care home
residents reported that their favorite drink was coffee, and 50%
drank coffee at some point each day [305,306]. If continence is a
concern then decaffeinated drinks (such as coffee, tea and soft
drinks) may be tried, but are not necessary unless found helpful
[307,308].
There is good evidence from two RCTs that the hydration potential for most non-alcoholic drinks, such as hot or iced tea,
coffee, fruit juice, sparkling water, carbonated beverages/soda, and
also lager, are very similar to those of water [293,294]. Although
this research was in younger adults it suggests that variety, offering a range of drinks, and the drinks preferred by older adults,
will be both hydrating and more enjoyable than always drinking
water.
IV.3 Which older persons are at risk of low-intake
dehydration?
Recommendation 63
All older persons should be considered to be at risk of lowintake dehydration and encouraged to consume adequate
amounts of drinks. (BM)
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intake in more vulnerable older adults was conﬁrmed in a study
measuring daily water turnover rates (using deuterium oxide
tracer) in older adults living in residential care (median 1.5 L/d,
range 0.91e2.94), 27% less than in independently living older adults
[323]. The causes of low-intake dehydration in older adults appear
to be varied and inter-related, and have been examined in several
non-systematic reviews [12,13,324].
A wide range of age-related physiological changes increase
dehydration risk [12,324]. Aging appears to blunt two key physiological (and protective) responses to drinking too little, thirst and
primary urine concentration by the kidney [14,325e328]. In addition our total body water is reduced as we get older so we have a
smaller ﬂuid reserve, and many older adults use medications such
as diuretics and laxatives which increase ﬂuid losses
[122,329e332]. While in some populations age is a risk factor for
dehydration, in frail and vulnerable older adults it appears that
degree of frailty and vulnerability (as assessed by functional status
and cognition) are more relevant indictors [13,14,315].
Besides physiological changes, a range of other risk factors
increase vulnerability to dehydration with age. Memory problems may cause older adults to forget to drink and forget that
they haven't drunk (not being prompted to drink by thirst)
[12e14,315]. Many older adults choose to reduce their drinks
intake voluntarily, and because they don't feel thirsty as a result,
assume they are still drinking enough for their health. Reasons
for reducing ﬂuid intake often revolve around continence (and
fear of incontinence) and issues about getting to the toilet
[13,333,334]. Furthermore, drinking with others is an important
part of social interaction, and social contact is a key trigger for
drinking e but as social isolation becomes more common,
drinking routines are lost and drinks intake is reduced [335].
Physical access to drinks can also be an issue [13,323,336], as can
swallowing problems and dysphagia. Thus, older adults are at
high risk of dehydration due to drinking insufﬁcient amounts of
ﬂuids and should be encouraged to consume adequate amounts
of drinks.

IV.4 Should older persons be screened for low-intake
dehydration?
Recommendation 64
All older persons should be screened for low-intake
dehydration when they contact the healthcare system, if
clinical condition changes unexpectedly, and periodically
when malnourished or at risk of malnutrition.
Grade of recommendation GPP e strong consensus (100%
agreement)

Grade of recommendation GPP e strong consensus (100%
agreement)
Commentary
Commentary
A non-systematic review of studies reporting serum osmolality
in older adults suggests that low-intake dehydration is common in
this group [309]. Levels of dehydration (signiﬁed by serum or
plasma osmolality >300 mOsm/kg) were low (0e15%, mean 7%) in
older adults living at home in Japan [310], the US [311,312] and
Sweden [313]. Three US [314e316] and one UK [14] study of more
frail and vulnerable older adults living in residential or long-term
care suggested that up to 38% (mean 19%) were dehydrated. The
risk of dehydration was higher again in older adults admitted to
hospital (4e58%, mean 36%) in the UK [317e321], Sweden (reported in Hooper et al. [287]) and Austria [322]. Reduced ﬂuid

As described above (recommendation 63), low intake dehydration is common in older adults. There is some evidence that
older adults with low-intake dehydration have poorer outcomes
than those who are well-hydrated [322]. High quality cohort
studies which have adjusted for key confounding factors have
consistently found that older adults with raised serum osmolality
(>300 mOsm/kg or equivalent) have an increased risk of mortality
[337e339] and one showed an associated doubling in risk of 4-year
disability [338].
Two systematic reviews [285,340] have assessed RCTs and uncontrolled trials aiming to increase ﬂuid intake in older adults.
Unfortunately most trials assessed ﬂuid intake hydration status and
health outcomes poorly, so success in increasing ﬂuid intake is
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unclear. Nevertheless, regarding the severe consequences of
dehydration, we recommend to screen for low-intake dehydration
to identify dehydration early allowing for timely interventions to
normalize hydration status and prevent poor outcomes. This might
be of particular importance in situations of increased risk of
dehydration e.g. in case of acute deterioration of health or poor
food intake.

IV.5 How should low-intake dehydration be identiﬁed in
older persons?
Recommendation 65
Directly measured serum or plasma osmolality should be
used to identify low-intake dehydration in older adults.
Grade of recommendation GPP e strong consensus (95%
agreement)

checking that serum glucose, and to some extent urea are
within normal range; if not these should be normalized by
adequate treatment. In low-intake dehydration it is common
that despite raised serum osmolality none of the major components (sodium, potassium, urea or glucose) is raised out of
the normal range e but general ﬂuid concentration leads to
small rises within the normal range in all these components
(Hooper unpublished).
Recommendation 67
Where directly measured osmolality is not available then
the osmolarity equation (osmolarity ¼ 1.86 £ (Naþ þ Kþ)
þ 1.15 £ glucose þ urea þ 14 (all measured in mmol/L)
with an action threshold of >295 mmol/L) should be used
to screen for low-intake dehydration in older persons.
(DM)
Grade of recommendation B e strong consensus (94%
agreement)

Commentary
When we take in too little ﬂuid (drink too little) the ﬂuid within
and around our cells becomes more concentrated, raising the
osmolality of serum and plasma [281e284]. The raised osmolality
is the key physiological trigger of protection mechanisms (such as
thirst and increased concentration of urine by the kidney). In older
adults renal function is often poor so that renal parameters no
longer accurately signal low-intake dehydration [12,334,341].
Clinical judgement is also highly fallible in older adults [342]. For
these reasons, the US Panel on Dietary Reference Intakes for
Electrolytes and Water stated ‘‘The primary indicator of hydration
status is plasma or serum osmolality’’ [300]. This statement sets
the reference standard for dehydration in older adults. It is based
on physiology and biochemistry and has been well agreed by hydration experts for many decades [282e284]. In contrast, extracellular water loss (volume depletion) due to diarrhea, vomiting or
renal sodium loss is connected with normal or low plasma
osmolality.
Recommendation 66
An action threshold of directly measured serum osmolality
>300 mOsm/kg should be used to identify low-intake
dehydration in older adults. (DM)
Grade of recommendation B e strong consensus (94%
agreement)

Commentary
Threshold values of serum osmolality have been assessed in
varied ways, but Cheuvront et al. [281] appear to have developed
these most rigorously. They assessed the range of plasma
osmolality in hydrated younger adults, then in the same persons
who had been dehydrated, identifying the cut-off that best
separated the two states. Their suggested threshold is that serum
or plasma osmolality >300 mOsm/kg is classiﬁed as dehydrated.
This cut-off value concurs with observations from cohort studies
assessing effects of raised serum osmolality in older people
[317,337e339].
Serum osmolality is the sum of concentrations of osmotically
active components especially of sodium, chloride, bicarbonate,
potassium glucose, and urea. Interpretation of raised serum
osmolality (>300 mOsm/kg) as sign of dehydration depends on

Commentary
Work with a set of European cohorts of older adults has suggested that most existing serum osmolarity equations are not
diagnostically accurate to calculate serum osmolality in older adults
[341,343]. However, one equation (osmolarity ¼ 1.86 
(Naþ þ Kþ) þ 1.15  glucose þ urea þ 14 (all measured in mmol/L))
usefully predicted serum osmolality in people aged 65 years with
and without diabetes, poor renal function, dehydration, in men and
women, in the community, in residential care and in hospital, with
a range of ages, health, cognitive and functional status [341,343].
Given costs and prevalence of dehydration in older people, a cut
point of 295 mOsm/L will identify most adults with low-intake
dehydration (sensitivity 85%, speciﬁcity 59%) and should trigger
advice and support with drinking and ﬂuid intake. A directly
measured serum osmolality test a few days later will identify older
adults in need of more intensive support, intervention and/or
follow up. This equation has also been found to be useful in younger
adults [344].
Note on terms: osmolality is directly measured osmolality,
measured using freezing point depression, while osmolarity aims
to approximate osmolality and is an estimate based on an
equation of several components. The terms are often used
incorrectly.
Recommendation 68
Simple signs and tests commonly used to assess low-intake
dehydration such as skin turgor, mouth dryness, weight
change, urine color or speciﬁc gravity, shall NOT be used to
assess hydration status in older adults. (DM)
Grade of recommendation A e consensus (83% agreement)

Recommendation 69
Bioelectrical impedance shall NOT be used to assess hydration status in older adults as it has not been shown to
be usefully diagnostic. (DM)
Grade of recommendation A e strong consensus (100%
agreement)
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Commentary to recommendations 68 and 69
A Cochrane systematic review of diagnostic accuracy of simple
signs and tests for dehydration in older adults (aged at least 65
years old) has pooled diagnostic data from studies assessing many
single clinical signs and tests against serum osmolality, osmolarity
or weight change [287]. It found that none was consistently useful
in indicating hydration status in older adults [287]. The signs have
either not been shown to be usefully diagnostic or have been
shown not to be usefully diagnostic. These ﬁndings have been
conﬁrmed by more recent diagnostic accuracy studies in older
adults [319,345e347]. The Cochrane review also found no evidence
of the utility of bioelectrical impedance in assessment of hydration
status in older adults in four included studies [287].
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Commentary
Treatment for low-intake dehydration involves administration
of hypotonic ﬂuids [282e284], which will help correct the ﬂuid
deﬁcit while diluting down the raised osmolality. In mild dehydration older persons should be encouraged to drink more ﬂuid,
which can be in the form of drinks preferred by the older person,
such as hot or iced tea, coffee, fruit juice, sparkling water, carbonated beverages/soda, lager or water [293,294]. Oral rehydration
therapy (which aims to replace electrolytes lost in volume depletion
by diarrhea or vomiting) and sports drinks are NOT indicated. Hydration status should be reassessed regularly until corrected, then
monitored periodically alongside excellent support for drinking.
Recommendation 72

Recommendation 70
Older persons and their informal carers may use appropriate tools to assess ﬂuid intake, but should also ask
healthcare providers for assessment of serum osmolality
periodically.

For older adults with measured serum or plasma osmolality >300 mOsm/kg (or calculated osmolarity >295
mmol/L) who appear unwell, subcutaneous or intravenous
ﬂuids shall be offered in parallel with encouraging oral
ﬂuid intake. (BM)

Grade of recommendation GPP e strong consensus (94%
agreement)

Grade of recommendation A e strong consensus (95%
agreement)

Commentary

Recommendation 73

Unfortunately, assessment of ﬂuid intake is often highly inaccurate in older adults. A recent study in residential care compared
staff-completed drinks intake assessment with direct observation
over 24 h for 22 older adults, ﬁnding a very low correlation
(r ¼ 0.122) [305]. The low correlation appeared to be due to many
drinks being omitted from the staff assessments, as well as
recording of drinks given rather than drinks consumed. On average
staff assessments were 700 ml/d lower than direct observation
would suggest. This poor ability to assess drinks intake in residential and nursing care facilities has been reported numerous
times [348e351]. Measurement of serum osmolality is the method
of choice (see recommendations 65 and 66).
There is little evidence of the accuracy of assessment of ﬂuid
intake by informal carers, but it may be better than for care staff as
informal carers may be more aware of the full drinks intake of the
older adult. We have evidence that when older adults record their
own drinks intake it is more accurate than that assessed by care
staff [352]. Older adults and their informal carers may like to use a
tool like the Drinks Diary (which explicitly assesses amount
consumed, rather than amount provided [352]) to record ﬂuid
intake, but we suggest that they also ask their health care providers
to check serum or plasma osmolality. Within health and social care
settings ﬂuid intake or ﬂuid balance should only be assessed in
specialist medical units with speciﬁcally trained personnel.

IV.6 How should older persons be treated for low-intake
dehydration?
Recommendation 71
Older adults with measured serum or plasma osmolality
>300 mOsm/kg (or calculated osmolarity >295 mmol/L)
who appear well should be encouraged to increase their
ﬂuid intake in the form of drinks preferred by the older
adult.
Grade of recommendation GPP e strong consensus (100%
agreement)

For older adults with measured serum or plasma osmolality >300 mOsm/kg (or calculated osmolarity >295
mmol/L) and unable to drink, intravenous ﬂuids shall be
considered. (BM)
Grade of recommendation A e strong consensus (95%
agreement)

Commentary to recommendations 72 and 73
Several systematic reviews of moderate quality have reviewed
the evidence comparing subcutaneous and intravenous ﬂuid
administration in older adults [291,292] or more generally [289,290],
and guidelines for older adults have been produced [329,353]. The
earlier systematic review assessing evidence for hypodermoclysis in
older people searched until 1996 and included 13 studies, mainly
case reports, which reported on 668 patients receiving electrolytecontaining, electrolyte-free or hypertonic solutions [291], suggesting that 23 patients (3.4%) experienced adverse effects, but noted
that electrolyte-containing solutions resulted in fewer and less severe side effects than electrolyte-free or hypertonic.
The later systematic review re-analyzed the earlier review and
included two small later RCTs and a cohort study [292]. The ﬁrst
RCT randomized 96 patients with signs of mild to moderate
dehydration in German geriatric wards to subcutaneous or intravenous infusion of half-normal saline-glucose 5% [354]. Thirteen
(27%) allocated to subcutaneous changed to intravenous, eleven
due to a need for intravenous drugs and two because of poor absorption, while 17 (35%) allocated to intravenous were switched to
subcutaneous administration (eight due to intravenous puncture
being difﬁcult to achieve). There were no differences between
groups in median duration of hospital stay, duration of infusion,
patient discomfort or nurses' assessment of feasibility, but doctors
rated subcutaneous infusions as signiﬁcantly more feasible, and
more ﬂuid was delivered to patients receiving intravenous therapy.
The second RCT randomized cognitively impaired patients
admitted to a UK acute geriatric unit with mild dehydration or poor
oral intake to subcutaneous or intravenous 0.9% saline, 0.45% saline
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or 5% dextrose [355]. Re-siting of the infusion was required in four
patients (13%) of the subcutaneous and seven (23%) of the intravenous group, and one of the intravenous group was switched to
subcutaneous because of access difﬁculties. Groups were similar in
terms of amount of ﬂuid delivered, serum creatinine and urea.
Agitation related to the ﬂuid provision was noted for 80% of those
on intravenous and 37% on subcutaneous ﬂuids (p ¼ 0.0007). The
only complications noted were local edema in two receiving subcutaneous ﬂuids. Overall, the review suggested that the evidence
suggests that “appropriate volumes of subcutaneous dextrose infusions (in the form of half-normal saline-glucose 5%, 40 g/L
dextrose and 30 mmol/L NaCl, or 5% dextrose solution and 4 g/L
NaCl, or two-thirds 5% glucose and one-third normal saline) can be
used effectively for the treatment of dehydration, with similar rates
of adverse effects to intravenous infusion” [292].
A systematic data review suggests that ﬁnancial costs of subcutaneous rehydration are probably lower than intravenous, but
the systematic review is methodologically poor and the evidence
base it collates is of low quality e better designed studies are
needed [289].
When dehydration is severe and greater ﬂuid volumes are
needed or intravenous access is required for administration of
medications or nutrition, then administration of intravenous ﬂuid
is the method of choice [356,357]. Parenteral hydration should
however always be considered as a medical treatment rather than
as basic care, and its beneﬁts and risks should be carefully balanced
(see recommendations for enteral and parenteral nutrition in
Chapter II.)

IV.7 What interventions may help to support older persons to
drink well and prevent low-intake dehydration?
Recommendation 74
To prevent dehydration in older persons living in residential care, institutions should implement multicomponent strategies across their institutions for all residents.
(BM)
Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 75
These strategies should include high availability of drinks,
varied choice of drinks, frequent offering of drinks, staff
awareness of the need for adequate ﬂuid intake, staff
support for drinking and staff support in taking older
adults to the toilet quickly and when they need it. (BM)
Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 76
At a regulatory level, the strategy of mandatory monitoring and reporting by institutions of hydration risks in
individual residents and patients should be considered.
(BM)
Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 77
Care plans for older adults in institutions should record
individual preferences for drinks, how and when they are
served, as well as continence support, to promote drinking.
Assessment of individual barriers and promoters of
drinking should lead to plans for supporting drinking
speciﬁc to each older person.
Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 78
Older adults who show signs of dysphagia should be
assessed, treated and followed up by an experienced speech
and language therapist. Their nutrition and hydration status should be carefully monitored in consultation with the
speech and language therapist and a dietician.
Grade of recommendation GPP e strong consensus (94%
agreement)

Recommendation 79
Strategies to support adequate ﬂuid intake should be
developed including older persons themselves, staff,
management and policymakers.
Grade of recommendation B e strong consensus (100%
agreement)

Commentary to recommendations 74 e 79
No interventions to support adequate drinks intake have been
clearly shown to prevent or treat low-intake dehydration in older
adults. A recent systematic review assessed the effectiveness of
interventions and environmental factors to increase drinking and/
or reduce dehydration in older adults living in residential care,
including randomized trials, non-randomized intervention studies
and cohort studies [285]. The review identiﬁed 19 intervention and
four observational studies from seven countries but suggested that
overall the studies were at high risk of bias. The evidence suggests
that multicomponent interventions (including increased staff
awareness, assistance with drinking, support using the toilet and a
greater variety of drinks on offer) may be effective [285]. It was also
suggested that introduction of the US Resident Assessment Instrument (which requires mandatory monitoring and reporting of
hydration risks) reduced dehydration in older adults [285,295]. A
small single study implied that high contrast red cups were helpful
in supporting drinking in nine men with dementia [285]. Large
cohort studies in the US and Canada suggested different relationships between care home ownership and dehydration e in Canada
for-proﬁt ownership was associated with increased hospital admissions for dehydration while in the US dehydration prevalence
did not differ between for-proﬁt and not-for-proﬁt homes [285]. No
clear relationships were observed between stafﬁng levels and
dehydration prevalence [285,358,359]. The review suggested that
multiple strategies including involvement and input from older
adults, staff, management and policymakers will be needed to
address problems with drinking in residential care.
A pair of systematic reviews assessed effectiveness of interventions to support food and drink intake in people with mild
cognitive impairment or dementia, which included cohorts of older
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adults not labeled as having dementia but where a cognitive
assessment showed that on average cognitive impairment was
present [88,340], as it is in most care home populations. Included
studies were small and ﬂuid intake and hydration status were
poorly assessed. No further strategies for supporting ﬂuid intake
were identiﬁed within these reviews, but a key suggestion from
assessments of nutrition more generally was that studies with a
strong social element, where socializing around food and drink was
supported, tended to improve quality of life, nutritional status and
ﬂuid intake [340].
Observational data have suggested that the number of drinks
offered to older adults in residential care is strongly positively
associated with ﬂuid intake [13,305]. We found limited information
on increasing ﬂuid intake in hospital or community settings.
Patients with dysphagia are at speciﬁc high risk of dehydration
and ﬂuid intake has been reported to be low, especially when
thickened ﬂuids are used to make swallowing safer [360]. A partner
ESPEN guideline recommends that stroke patients receiving thickened ﬂuids should have their ﬂuid balance monitored by trained
professionals [130]. A high quality systematic review, though not
speciﬁc to older adults, has suggested that use of chin down swallowing and thin ﬂuids should be the ﬁrst choice of therapy in
chronic dysphagia [128]. A small short term RCT in older adults with
severe cognitive impairment suggested that cervical spine manipulation may increase dysphagia limit for those with swallowing
problems, but effects on hydration were not assessed [361].
A recent systematic review and guidelines reports RCTs showing
that in people following stroke thickened ﬂuids alongside access to
free water (not other drinks) compared to thickened liquids alone
was effective at protecting against aspiration and increasing ﬂuid
intake. Use of pre-thickened drinks rather than drinks thickened
with powder at point of use were also better at supporting ﬂuid
intake post-stroke [130].
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extracellular dehydration) occurs without raised serum or plasma
osmolality, and following medical conditions resulting in excessive
losses of ﬂuid and electrolytes, such as bleeding, vomiting and
diarrhea [281e284].
The clearest signs following excessive blood loss are a large
postural pulse change (30 beats per minute) or severe postural
dizziness leading to lack of ability to stand [288], which are 97%
sensitive and 98% speciﬁc when blood loss is at least 630 mL, but
much less sensitive at lower levels of blood loss. However, these
results were found in younger adults not taking beta-blockers, so
sensitivity and speciﬁcity may vary in older persons. The authors
report that postural hypotension has little additional predictive
value.
Signs following ﬂuid and salt loss with vomiting or diarrhea are
less clear. A systematic review of signs associated with volume
depletion after vomiting or diarrhea suggests that no signs are
individually very useful, but that a person having at least four of the
following seven signs is likely to have moderate to severe volume
depletion: confusion, non-ﬂuent speech, extremity weakness, dry
mucous membranes, dry tongue, furrowed tongue, sunken eyes,
However, the authors suggested that this form of diagnosis needs
further assessment [288]. Decreased venous ﬁlling (empty veins)
and low blood pressure may also be good signs of hypovolemia.

IV.9 How should volume depletion be treated?
Recommendation 82
Older adults with mild/moderate/severe volume depletion
should receive isotonic ﬂuids orally, nasogastrically, subcutaneously or intravenously. (BM)
Grade of recommendation B e strong consensus (95%
agreement)

Volume depletion
IV.8 How should volume depletion be identiﬁed?
Recommendation 80
In older adults, volume depletion following excessive
blood loss should be assessed using postural pulse change
from lying to standing (≥30 beats per minute) or severe
postural dizziness resulting in inability to stand. (DM)
Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 81
In older adults, volume depletion following ﬂuid and salt
loss with vomiting or diarrhea should be assessed by
checking a set of signs. A person with at least four of the
following seven signs is likely to have moderate to severe
volume depletion: confusion, non-ﬂuent speech, extremity
weakness, dry mucous membranes, dry tongue, furrowed
tongue, sunken eyes. (DM)

Commentary
Treatment for volume depletion aims to replace lost water and
electrolytes and involves administration of isotonic ﬂuids
[284,356].
NICE conducted a set of systematic reviews to assess the best
protocol for assessment and management of ﬂuid and electrolyte
status in hospitalized patients [356], including older adults. Their
evidence base was updated in 2017. Their resultant guidance and
ﬂowchart suggests that where a patient is hypovolaemic and
needs ﬂuid resuscitation then this should occur immediately.
Where ﬂuid resuscitation is not needed then assessment of patients' likely ﬂuid and electrolyte needs should be met orally or
enterally where possible, but if not feasible then intravenous ﬂuid
should be considered. Where electrolyte levels are low this would
suggest replacement with isotonic ﬂuids (ﬂuids with sodium,
potassium and glucose concentrations similar to those within the
body) such as oral rehydration therapy. Isotonic or slightly hypotonic ﬂuids are ideal [284]. NICE provide a set of interrelated algorithms for assessment, ﬂuid resuscitation, routine intravenous
maintenance and replacement and redistribution of ﬂuid and
electrolytes.

Grade of recommendation B e strong consensus (95%
agreement)
Conﬂict of interest
Commentary to recommendations 80 and 81
Volume depletion (reduced volume of extracellular ﬂuids only,
due to loss of ﬂuids and electrolytes, also called salt loss or
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Practice Committee, and the ESPEN executive. All expert members

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

32

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

have declared their individual conﬂicts of interest according to the
rules of the International Committee of Medical Journal Editors
(ICMJE). If potential conﬂicts were indicated, they were reviewed
by the ESPEN guideline ofﬁcers and, in cases of doubts, by the
ESPEN executive. None of the expert panel had to be excluded from
the working group or from co-authorship because of serious conﬂicts. The conﬂict of interest forms are stored at the ESPEN guideline ofﬁce and can be reviewed by ESPEN members with legitimate
interest upon request to the ESPEN executive.
Acknowledgement
We are grateful to the BANSS Foundation for the opportunity of
two group meetings in Biedenkopf an der Lahn, Germany to discuss
and work on the guideline. Furthermore we want to thank Anna
Schweinlin (ESPEN guideline ofﬁce) for creation of the evidence
tables and the reference list and for support in writing the methods
section.
Appendix A. Supplementary data
Supplementary data related to this article can be found at
https://doi.org/10.1016/j.clnu.2018.05.024
References
[1] European Union of Medical Specialists (EUMS), Geriatric Medicine Section.
Deﬁnition of geriatrics. http://uemsgeriatricmedicine.org/www/land/
deﬁnition/english.asp-1089. [Accessed 5 April 2018].
[2] Cruz-Jentoft A. European Working Group on sarcopenia in older people:
sarcopenia: European consensus on deﬁnition and diagnosis. Report of the
European Working Group on sarcopenia in older people. Age Ageing
2010;39:412e23.
[3] Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people.
Lancet 2013;381(9868):752e62.
[4] Choi J, Ahn A, Kim S, Won CW. Global prevalence of physical frailty by Fried's
criteria in community-dwelling elderly with national population-based
surveys. J Am Med Dir Assoc 2015;16(7):548e50.
[5] Morley JE. Anorexia of ageing: a key component in the pathogenesis of both
sarcopenia and cachexia. J Cach Sarc Muscle 2017;8(4):523e6.
[6] Agarwal E, Miller M, Yaxley A, Isenring E. Malnutrition in the elderly: a
narrative review. Maturitas 2013;76(4):296e302.
[7] Cederholm T, Bosaeus I, Barazzoni R, Bauer J, Van Gossum A, Klek S, et al.
Diagnostic criteria for malnutritionean ESPEN consensus statement. Clin
Nutr 2015;34(3):335e40.
[8] Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff S, et al. ESPEN
guidelines on deﬁnitions and terminology of clinical nutrition. Clin Nutr
2017;36(1):49e64.
[9] Jensen GL, Cederholm T. Global leadership initiative on malnutrition: progress report from ASPEN clinical nutrition week 2017. JPEN J Parent Ent Nutr
2018;42(2):266e7.
€msch C, Uter W, Guigoz Y, Cederholm T, et al.
[10] Kaiser MJ, Bauer JM, Ra
Frequency of malnutrition in older adults: a multinational perspective
using the mini nutritional assessment. J Am Geriatr Soc 2010;58(9):
1734e8.
[11] Cereda E, Pedrolli C, Klersy C, Bonardi C, Quarleri L, Cappello S, et al. Nutritional status in older persons according to healthcare setting: a systematic
review and meta-analysis of prevalence data using MNA®. Clin Nutr
2016;35(6):1282e90.
[12] Hooper L, Bunn D, Jimoh FO, Fairweather-Tait SJ. Water-loss dehydration and
aging. Mech Ageing Dev 2014;136e137:50e8.
[13] Hodgkinson B, Evans D, Wood J. Maintaining oral hydration in older adults: a
systematic review. Int J Nurs Pract 2003;9(3):S19e28.
[14] Hooper L, Bunn DK, Downing A, Jimoh FO, Groves J, Free C, et al. Which frail
older people are dehydrated? The UK DRIE study. J Gerontol A Biol Sci Med
Sci 2015;71(10):1341e7.
[15] Gallus S, Lugo A, Murisic B, Bosetti C, Boffetta P, La Vecchia C. Overweight and
obesity in 16 European countries. Eur J Nutr 2015;54(5):679e89.
[16] Porter Starr KN, McDonald SR, Weidner JA, Bales CW. Challenges in the
management of geriatric obesity in high risk populations. Nutrients
2016;8(5):262.
[17] Druml C, Ballmer PE, Druml W, Oehmichen F, Shenkin A, Singer P, et al.
ESPEN guideline on ethical aspects of artiﬁcial nutrition and hydration. Clin
Nutr 2016;35(3):545e56.
[18] Bischoff SC, Singer P, Koller M, Barazzoni R, Cederholm T, van Gossum A.
Standard operating procedures for ESPEN guidelines and consensus papers.
Clin Nutr 2015;34(6):1043e51.

[19] Volkert D, Bauer J, Frühwald T, Gehrke I, Lechleitner M, Lenzen€hGroßimlinghaus R, et al. Leitlinie der Deutschen Gesellschaft für Erna
rungsmedizin (DGEM) in Zusammenarbeit mit der GESKES, der AKE und der
DGG [Article in German] Aktuelle Ern€
ahrungsmed 2013;38(03):e1e48.
[20] Scottish Intercollegiate Guidelines Network (SIGN). SIGN 50: a guideline
developer's handbook. Edinburgh: SIGN; 2014 [Revised version].
[21] Koller M, Schütz T, Valentini L, Kopp I, Pichard C, Lochs H. Outcome models
in clinical studies: implications for designing and evaluating trials in clinical
nutrition. Clin Nutr 2013;32(4):650e7.
[22] German Association of the Scientiﬁc Medical Societies (AWMF) - Standing
Guidelines Commission. AWMF Guidance Manual and Rules for Guideline
Development. 1st ed. 2012. English version. Available at: http://www.awmf.
org/leitlinien/awmf-regelwerk.html. [Accessed on 23rd February 2018].
[23] Alix E, Berrut G, Bore M, Bouthier-Quintard F, Buia JM, Chlala A, et al. Energy
requirements in hospitalized elderly people. J Am Geriatr Soc 2007;55(7):
1085e9.
[24] Gaillard C, Alix E, Salle A, Berrut G, Ritz P. A practical approach to estimate
resting energy expenditure in frail elderly people. J Nutr Health Aging
2008;12(4):277e80.
[25] Gaillard C, Alix E, Salle A, Berrut G, Ritz P. Energy requirements in frail elderly
people: a review of the literature. Clin Nutr 2007;26(1):16e24.
[26] Lammes E, Akner G. Resting metabolic rate in elderly nursing home patients
with multiple diagnoses. J Nutr Health Aging 2006;10(4):263e70.
[27] Luhrmann P, Neuhauser-Berthold M. Are the equations published in literature for predicting resting metabolic rate accurate for use in the elderly?
J Nutr Health Aging 2004;8(3):144e9.
[28] European Food Safety Authority (EFSA). Scientiﬁc opinion on dietary reference values for protein (updated 2015). EFSA J 2012;10(2):2557.
[29] World Health Organization FaAOotUN, United Nations University. Protein and amino acid requirements in human nutrition. Report of a joint
FAO/WHO/UNU expert consultation (WHO Technical Report Series 935).
2007.
[30] Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, Morley JE, et al.
Evidence-based recommendations for optimal dietary protein intake in older
people: a position paper from the PROT-AGE Study Group. J Am Med Dir
Assoc 2013;14(8):542e59.
[31] Deutz NE, Bauer JM, Barazzoni R, Biolo G, Boirie Y, Bosy-Westphal A, et al.
Protein intake and exercise for optimal muscle function with aging: recommendations from the ESPEN Expert Group. Clin Nutr 2014;33(6):
929e36.
[32] Rizzoli R, Stevenson JC, Bauer JM, van Loon LJ, Walrand S, Kanis JA, et al. The
role of dietary protein and vitamin D in maintaining musculoskeletal health
in postmenopausal women: a consensus statement from the European Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis
(ESCEO). Maturitas 2014;79(1):122e32.
[33] Bannerman E, McDermott K. Dietary and ﬂuid intakes of older adults in care
homes requiring a texture modiﬁed diet: the role of snacks. J Am Med Dir
Assoc 2011;12(3):234e9.
[34] Wright L, Cotter D, Hickson M, Frost G. Comparison of energy and protein
intakes of older people consuming a texture modiﬁed diet with a normal
hospital diet. J Hum Nutr Diet 2005;18(3):213e9.
[35] Nowson C, Sherwin AJ, McPhee JG, Wark JD, Flicker L. Energy, protein, calcium, vitamin D and ﬁbre intakes from meals in residential care establishments in Australia. Asia Pac J Clin Nutr 2003;12(2):172e7.
[36] European Food Safety Authority (EFSA). Scientiﬁc opinion on dietary
reference values for carbohydrates and dietary ﬁbre. EFSA J 2010;8(3):
1462.
[37] Zarling EJ, Edison T, Berger S, Leya J, DeMeo M. Effect of dietary oat and soy
ﬁber on bowel function and clinical tolerance in a tube feeding dependent
population. J Am Coll Nutr 1994;13(6):565e8.
[38] Shankardass K, Chuchmach S, Chelswick K, Stefanovich C, Spurr S, Brooks J,
et al. Bowel function of long-term tube-fed patients consuming formulae
with and without dietary ﬁber. JPEN J Parenter Enteral Nutr 1990;14(5):
508e12.
[39] Homann HH, Kemen M, Fuessenich C, Senkal M, Zumtobel V. Reduction in
diarrhea incidence by soluble ﬁber in patients receiving total or supplemental enteral nutrition. JPEN J Parenter Enteral Nutr 1994;18(6):486e90.
[40] Grant LP, Wanger LI, Neill KM. Fiber-fortiﬁed feedings in immobile patients.
Clin Nurs Res 1994;3(2):166e72.
[41] Nakao M, Ogura Y, Satake S, Ito I, Iguchi A, Takagi K, et al. Usefulness of
soluble dietary ﬁber for the treatment of diarrhea during enteral nutrition in
elderly patients. Nutrition 2002;18(1):35e9.
[42] Bass DJ, Forman LP, Abrams SE, Hsueh AM. The effect of dietary ﬁber in tubefed elderly patients. J Gerontol Nurs 1996;22(10):37e44.
[43] Jakobsen L, Wirth R, Smoliner C, Klebach M, Hofman Z, Kondrup J. Gastrointestinal tolerance and plasma status of carotenoids, EPA and DHA with a
ﬁber-enriched tube feed in hospitalized patients initiated on tube nutrition:
randomized controlled trial. Clin Nutr 2017;36(2):380e8.
[44] European Food Safety Authority (EFSA). Dietary reference values for nutrients: summary report. EFSA supporting report. 2017, e15121.
[45] Vellas B, Guigoz Y, Garry PJ, Nourhashemi F, Bennahum D, Lauque S, et al.
The Mini Nutritional Assessment (MNA) and its use in grading the nutritional
state of elderly patients. Nutrition 1999;15(2):116e22.
[46] Kaiser MJ, Bauer JM, Uter W, Donini LM, Stange I, Volkert D, et al. Prospective
validation of the modiﬁed mini nutritional assessment short-forms in the

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

[47]
[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

community, nursing home, and rehabilitation setting. J Am Geriatr Soc
2011;59(11):2124e8.
Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for
nutrition screening 2002. Clin Nutr 2003;22(4):415e21.
Volkert D, Schrader E. Dietary assessment methods for older persons: what is
the best approach? Curr Opin Clin Nutr Metab Care 2013;16(5):534e40.
buterne X. Clinical practice guidelines
Raynaud-Simon A, Revel-Delhom C, He
from the French Health High Authority: nutritional support strategy in
protein-energy malnutrition in the elderly. Clin Nutr 2011;30(3):312e9.
Salva A, Coll-Planas L, Bruce S, De Groot L, Andrieu S, Abellan G, et al.
Nutritional assessment of residents in long-term care facilities (LTCFs):
recommendations of the task force on nutrition and ageing of the IAGG
European region and the IANA. J Nutr Health Aging 2009;13(6):475e83.
Durfee SM, Gallagher-Allred C, Pasquale JA, Stechmiller J. Standards for
specialized nutrition support for adult residents of long-term care facilities.
Nutr Clin Pract 2006;21(1):96e104.
Thomas DR, Ashmen W, Morley JE, Evans WJ. Nutritional management in
long-term care: development of a clinical guideline. J Gerontol A Biol Sci Med
Sci 2000;55(12):M725e34.
Danish Health and Medicines Authority (DHMA). National Clinical Guideline
for exercise and nutrition to old people with geriatric problems. DHMA;
2016 [in Danish].
Babineau J, Villalon L, Laporte M, Payette H. Outcomes of screening and
nutritional intervention among older adults in healthcare facilities. Can J Diet
Pract Res 2008;69(2):91e6.
Rypkema G, Adang E, Dicke H, Naber T, De Swart B, Disselhorst L, et al. Costeffectiveness of an interdisciplinary intervention in geriatric inpatients to
prevent malnutrition. J Nutr Health Aging 2004;8(2):122e7.
Hoekstra JC, Goosen JH, de Wolf GS, Verheyen CC. Effectiveness of multidisciplinary nutritional care on nutritional intake, nutritional status and
quality of life in patients with hip fractures: a controlled prospective cohort
study. Clin Nutr 2011;30(4):455e61.
Biernacki C, Ward L, Barratt J. Improving the nutritional status of people with
dementia. Br J Nurs 2001;10(17):1104e14.
Rufenacht U, Ruhlin M, Wegmann M, Imoberdorf R, Ballmer PE. Nutritional
counseling improves quality of life and nutrient intake in hospitalized undernourished patients. Nutrition 2010;26(1):53e60.
Starke J, Schneider H, Alteheld B, Stehle P, Meier R. Short-term individual
nutritional care as part of routine clinical setting improves outcome and
quality of life in malnourished medical patients. Clin Nutr 2011;30(2):
194e201.
Ha L, Hauge T, Spenning AB, Iversen PO. Individual, nutritional support
prevents undernutrition, increases muscle strength and improves QoL
among elderly at nutritional risk hospitalized for acute stroke: a randomized,
controlled trial. Clin Nutr 2010;29(5):567e73.
Duncan DG, Beck SJ, Hood K, Johansen A. Using dietetic assistants to improve
the outcome of hip fracture: a randomised controlled trial of nutritional
support in an acute trauma ward. Age Ageing 2005;35(2):148e53.
Feldblum I, German L, Castel H, Harman-Boehm I, Shahar DR. Individualized
nutritional intervention during and after hospitalization: the nutrition
intervention study clinical trial. J Am Geriatr Soc 2011;59(1):10e7.
Neelemaat F, Lips P, Bosmans JE, Thijs A, Seidell JC. Short-term oral nutritional intervention with protein and vitamin D decreases falls in malnourished older adults. J Am Geriatr Soc 2012;60(4):691e9.
Neelemaat F, Bosmans JE, Thijs A, Seidell JC. Oral nutritional support in
malnourished elderly decreases functional limitations with no extra costs.
Clin Nutr 2012;31(2):183e90.
Neelemaat F, van Keeken S, Langius J, de van der Schueren M, Thijs A,
Bosmans J. Survival in malnourished older patients receiving post-discharge
nutritional support; long-term results of a randomized controlled trial. J Nutr
Health Aging 2017;21(8):855e60.
Beck AM, Damkjaer K, Beyer N. Multifaceted nutritional intervention among
nursing-home residents has a positive inﬂuence on nutrition and function.
Nutrition 2008;24(11e12):1073e80.
Beck AM, Damkjaer K, Sorbye LW. Physical and social functional abilities
seem to be maintained by a multifaceted randomized controlled nutritional
intervention among old (>65 years) Danish nursing home residents. Arch
Gerontol Geriatr 2010;50(3):351e5.
Beck AM, Christensen AG, Hansen BS, Damsbo-Svendsen S, Moller TK.
Multidisciplinary nutritional support for undernutrition in nursing home and
home-care: a cluster randomized controlled trial. Nutrition 2016;32(2):
199e205.
Beck AM, Keiding H, Christensen AG, Hansen BS, Damsbo-Svendsen S,
Møller TKS. Multidisciplinary nutritional support for undernutrition in
nursing home and home-care is cost-effective. SOJ Nur Health Care
2015;1(2):1e7.
Stenvall M, Olofsson B, Nyberg L, Lundstrom M, Gustafson Y. Improved
performance in activities of daily living and mobility after a multidisciplinary
postoperative rehabilitation in older people with femoral neck fracture: a
randomized controlled trial with 1-year follow-up. J Rehabil Med
2007;39(3):232e8.
Stenvall M, Olofsson B, Lundstrom M, Englund U, Borssen B, Svensson O,
et al. A multidisciplinary, multifactorial intervention program reduces
postoperative falls and injuries after femoral neck fracture. Osteoporos Int
2007;18(2):167e75.

33

[72] Olofsson B, Stenvall M, Lundstrom M, Svensson O, Gustafson Y. Malnutrition
in hip fracture patients: an intervention study. J Clin Nurs 2007;16(11):
2027e38.
[73] Keller HH, Gibbs-Ward A, Randall-Simpson J, Bocock M-A, Dimou E. Meal
rounds: an essential aspect of quality nutrition services in long-term care.
J Am Med Dir Assoc 2006;7(1):40e5.
[74] Darmon P, Kaiser MJ, Bauer JM, Sieber CC, Pichard C. Restrictive diets in the
elderly: never say never again? Clin Nutr 2010;29(2):170e4.
rin O, He
buterne X, Schneider SM.
[75] Zeanandin G, Molato O, Le Duff F, Gue
Impact of restrictive diets on the risk of undernutrition in a free-living
elderly population. Clin Nutr 2012;31(1):69e73.
[76] Niedert K. Position of the American Dietetic Association: liberalization of the
diet prescription improves quality of life for older adults in long-term care.
J Am Diet Assoc 2005;105(12):1955e65.
[77] Abbott RA, Whear R, Thompson-Coon J, Ukoumunne OC, Rogers M, Bethel A,
et al. Effectiveness of mealtime interventions on nutritional outcomes for the
elderly living in residential care: a systematic review and meta-analysis.
Ageing Res Rev 2013;12(4):967e81.
[78] Abdelhamid A, Bunn D, Copley M, Cowap V, Dickinson A, Gray L, et al.
Effectiveness of interventions to directly support food and drink intake in
people with dementia: systematic review and meta-analysis. BMC Geriatr
2016;16:26.
[79] Tassone EC, Tovey JA, Paciepnik JE, Keeton IM, Khoo AY, Van Veenendaal NG,
et al. Should we implement mealtime assistance in the hospital setting?
A systematic literature review with meta-analyses. J Clin Nurs
2015;24(19e20):2710e21.
[80] Coyne ML. The effect of directed verbal prompts and positive reinforcement
on the level of eating independence of elderly nursing home clients with
dementia [Ph.D. thesis]. The Catholic University of America; 1988.
[81] Simmons SF, Keeler E, Zhuo X, Hickey KA, Sato HW, Schnelle JF. Prevention of
unintentional weight loss in nursing home residents: a controlled trial of
feeding assistance. J Am Geriatr Soc 2008;56(8):1466e73.
[82] Simmons SF, Osterweil D, Schnelle JF. Improving food intake in nursing home
residents with feeding assistance: a stafﬁng analysis. J Gerontol A Biol Sci
Med Sci 2001;56(12):M790e4.
[83] Simmons SF, Schnelle JF. Individualized feeding assistance care for nursing
home residents: stafﬁng requirements to implement two interventions.
J Gerontol A Biol Sci Med Sci 2004;59(9):M966e73.
[84] Simmons SF, Schnelle JF. Feeding assistance needs of long-stay nursing home
residents and staff time to provide care. J Am Geriatr Soc 2006;54(6):919e24.
[85] Cleary S, Hopper T, Van Soest D. Reminiscence therapy mealtimes and
improving intake in residents with dementia. Can Nurs Home 2012;23(2):
8e13.
[86] Stroebele N, De Castro JM. Effect of ambience on food intake and food choice.
Nutrition 2004;20(9):821e38.
[87] Nieuwenhuizen WF, Weenen H, Rigby P, Hetherington MM. Older adults and
patients in need of nutritional support: review of current treatment options
and factors inﬂuencing nutritional intake. Clin Nutr 2010;29(2):160e9.
[88] Bunn DK, Abdelhamid A, Copley M, Cowap V, Dickinson A, Howe A, et al.
Effectiveness of interventions to indirectly support food and drink intake in
people with dementia: eating and Drinking Well IN dementiA (EDWINA)
systematic review. BMC Geriatr 2016;16:89.
[89] Nijs KA, de Graaf C, Kok FJ, van Staveren WA. Effect of family style mealtimes on quality of life, physical performance, and body weight of nursing
home residents: cluster randomised controlled trial. BMJ 2006;332(7551):
1180e4.
[90] De Castro JM, Brewer EM. The amount eaten in meals by humans is a power
function of the number of people present. Physiol Behav 1992;51(1):
121e5.
[91] Locher JL, Robinson CO, Roth DL, Ritchie CS, Burgio KL. The effect of the
presence of others on caloric intake in homebound older adults. J Gerontol A
Biol Sci Med Sci 2005;60(11):1475e8.
[92] Wright L, Hickson M, Frost G. Eating together is important: using a dining
room in an acute elderly medical ward increases energy intake. J Hum Nutr
Diet 2006;19(1):23e6.
montier M. Sharing meals with institutionalized people with
[93] Charras K, Fre
dementia: a natural experiment. J Gerontoll Soc Work 2010;53(5):436e48.
[94] Beck AM, Ovesen L. Inﬂuence of social engagement and dining location on
nutritional intake and body mass index of old nursing home residents. J Nutr
Elder 2003;22(4):1e11.
[95] Krassie J, Smart C, Roberts D. A review of the nutritional needs of meals on
wheels consumers and factors associated with the provision of an effective
meals on wheels service - an Australian perspective. Eur J Clin Nutr
2000;54(4):275e80.
[96] Sahyoun NR, Vaudin A. Home-delivered meals and nutrition status among
older adults. Nutr Clin Pract 2014;29(4):459e65.
[97] Baldwin C, Kimber KL, Gibbs M, Weekes CE. Supportive interventions for
enhancing dietary intake in malnourished or nutritionally at-risk adults.
Cochrane Database Syst Rev 2016;(12), CD009840.
[98] Campbell AD, Godfryd A, Buys DR, Locher JL. Does participation in homedelivered meals programs improve outcomes for older adults? Results of a
systematic review. J Nutr Gerontol Geriatr 2015;34(2):124e67.
[99] Kretser AJ, Voss T, Kerr WW, Cavadini C, Friedmann J. Effects of two models
of nutritional intervention on homebound older adults at nutritional risk.
J Am Diet Assoc 2003;103(3):329e36.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

34

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

[100] Silver HJ, Dietrich MS, Castellanos VH. Increased energy density of the homedelivered lunch meal improves 24-hour nutrient intakes in older adults. J Am
Diet Assoc 2008;108(12):2084e9.
[101] Council of Europe CoM. Resolution ResAP(2003)3 on food and nutritional
care in hospitals. 2003.
[102] Young K, Bunn F, Trivedi D, Dickinson A. Nutritional education for community dwelling older people: a systematic review of randomised controlled
trials. Int J Nurs Stud 2011;48(6):751e80.
[103] Marshall S, Bauer J, Capra S, Isenring E. Are informal carers and community
care workers effective in managing malnutrition in the older adult community? A systematic review of current evidence. J Nutr Health Aging
2013;17(8):645e51.
[104] Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al.
ESPEN guidelines on nutrition in cancer patients. Clin Nutr 2017;36(1):
11e48.
[105] Academy of Nutrition and Dietetics. Nutrition terminology reference manual
(eNCPT): dietetics language for nutrition care. Nutrition intervention/terms
and deﬁnitions/nutrition education (E). 2014. p. 063.
[106] Munk T, Tolstrup U, Beck AM, Holst M, Rasmussen HH, Hovhannisyan K,
et al. Individualised dietary counselling for nutritionally at-risk older patients following discharge from acute hospital to home: a systematic review
and meta-analysis. J Hum Nutr Diet 2016;29(2):196e208.
[107] Persson M, Hytter-Landahl Å, Brismar K, Cederholm T. Nutritional supplementation and dietary advice in geriatric patients at risk of malnutrition. Clin
Nutr 2007;26(2):216e24.
€ndin K, Akner G. Effects of a physical and nutritional
[108] Rydwik E, Lammes E, Fra
intervention program for frail elderly people over age 75. A randomized
controlled pilot treatment trial. Aging Clin Exp Res 2008;20(2):159e70.
[109] Lammes E, Rydwik E, Akner G. Effects of nutritional intervention and
physical training on energy intake, resting metabolic rate and body
composition in frail elderly. a randomised, controlled pilot study. J Nutr
Health Aging 2012;16(2):162e7.
[110] Schilp J, Kruizenga HM, Wijnhoven HA, van Binsbergen JJ, Visser M. Effects of
a dietetic treatment in older, undernourished, community-dwelling individuals in primary care: a randomized controlled trial. Eur J Nutr
2013;52(8):1939e48.
[111] Schilp J, Bosmans JE, Kruizenga HM, Wijnhoven HA, Visser M. Is dietetic
treatment for undernutrition in older individuals in primary care costeffective? J Am Med Dir Assoc 2014;15(3). 226. e7e13.
[112] Stow R, Ives N, Smith C, Rick C, Rushton A. A cluster randomised feasibility
trial evaluating nutritional interventions in the treatment of malnutrition in
care home adult residents. Trials 2015;16(1):433.
[113] Rydwik E, Fr€
andin K, Akner G. Effects of a physical training and nutritional
intervention program in frail elderly people regarding habitual physical
activity level and activities of daily livingda randomized controlled pilot
study. Arch Gerontol Geriatr 2010;51(3):283e9.
[114] Beck AM, Kjær S, Hansen BS, Storm RL, Thal-Jantzen K, Bitz C. Follow-up
home visits with registered dietitians have a positive effect on the functional
and nutritional status of geriatric medical patients after discharge: a randomized controlled trial. Clin Rehabil 2013;27(6):483e93.
[115] Neelemaat F, Bosmans JE, Thijs A, Seidell JC. Post-discharge nutritional
support in malnourished elderly individuals improves functional limitations.
J Am Med Dir Assoc 2011;12(4):295e301.
[116] Morilla-Herrera JC, Martin-Santos FJ, Caro-Bautista J, Saucedo-Figueredo C,
Garcia-Mayor S, Morales-Asencio JM. Effectiveness of food-based fortiﬁcation in older people. A systematic review and meta-analysis. J Nutr Health
Aging 2016;20(2):178e84.
[117] Trabal J, Farran-Codina A. Effects of dietary enrichment with conventional
foods on energy and protein intake in older adults: a systematic review. Nutr
Rev 2015;73(9):624e33.
[118] Lam IT, Keller HH, Pﬁsterer K, Duizer L, Stark K, Duncan AM. Micronutrient
food fortiﬁcation for residential care: a scoping review of current interventions. J Am Med Dir Assoc 2016;17(7):588e95.
[119] Jean L. “Finger food menu” restores independence in dining. Health Care
Food Nutr Focus 1997;14(1):4e6.
[120] Soltesz KS, Dayton JH. The effects of menu modiﬁcation to increase dietary
intake and maintain the weight of Alzheimer residents. Am J Alzheim Dis
1995;10(6):20e3.
[121] Van Ort S, Phillips LR. Nursing interventions to promote functional feeding.
J Gerontol Nurs 1995;21(10):6e9.
[122] Kenkmann A, Price GM, Bolton J, Hooper L. Health, wellbeing and nutritional
status of older people living in UK care homes: an exploratory evaluation of
changes in food and drink provision. BMC Geriatr 2010;10(1):28.
[123] Wong A, Burford S, Wyles C, Mundy H, Sainsbury R. Evaluation of strategies
to improve nutrition in people with dementia in an assessment unit. J Nutr
Health Aging 2008;12(5):309e12.
[124] Turic A, Gordon KL, D Craig L, Ataya DG, Voss AC. Nutrition supplementation
enables elderly residents of long-term-care facilities to meet or exceed RDAs
without displacing energy or nutrient intakes from meals. J Am Diet Assoc
1998;98(12):1457e9.
 P, Hamdy S, Heppner HJ, et al.
[125] Wirth R, Dziewas R, Beck AM, Clave
Oropharyngeal dysphagia in older personsefrom pathophysiology to
adequate intervention: a review and summary of an international expert
meeting. Clin Interv Aging 2016;11:189.

[126] Baijens LW, Clave P, Cras P, Ekberg O, Forster A, Kolb GF, et al. European
Society for swallowing disorderseEuropean Union Geriatric Medicine Society white paper: oropharyngeal dysphagia as a geriatric syndrome. Clin
Interv Aging 2016;11:1403.
[127] Foley N, Finestone H, Woodbury M, Teasell R, Greene-Finestone L. Energy and
protein intakes of acute stroke patients. J Nutr Health Aging 2006;10(3):
171e5.
[128] Andersen UT, Beck AM, Kjaersgaard A, Hansen T, Poulsen I. Systematic review and evidence based recommendations on texture modiﬁed foods and
thickened ﬂuids for adults (18 years) with oropharyngeal dysphagia. e-SPEN
2013;8:e127e34.
[129] Beck AM, Kjaersgaard A, Hansen T, Poulsen I. Systematic review and evidence based recommendations on texture modiﬁed foods and thickened
liquids for adults (above 17 years) with oropharyngeal dysphagiaeAn
updated clinical guideline. Clin Nutr 2017 [Epub ahead of print].
[130] Burgos R, Breton I, Cereda E, Desport JC, Dziewas R, Genton L, et al. ESPEN
guideline on clinical nutrition in neurology. Clin Nutr 2017;37(1):354e96.
[131] Gray-Donald K, Payette H, Boutier V. Randomized clinical trial of nutritional
supplementation shows little effect on functional status among free-living
frail elderly. J Nutr 1995;125(12):2965e71.
[132] Parsons EL, Stratton RJ, Cawood AL, Smith TR, Elia M. Oral nutritional supplements in a randomised trial are more effective than dietary advice at
improving quality of life in malnourished care home residents. Clin Nutr
2017;36(1):134e42.
[133] Bally MR, Yildirim PZB, Bounoure L, Gloy VL, Mueller B, Briel M, et al.
Nutritional support and outcomes in malnourished medical inpatients: a
systematic review and meta-analysis. JAMA Interl Med 2016;176(1):43e53.
[134] Beck AM, Holst M, Rasmussen HH. Oral nutritional support of older (65
yearsþ) medical and surgical patients after discharge from hospital: systematic review and meta-analysis of randomized controlled trials. Clin
Rehabil 2013;27(1):19e27.
[135] Milne AC, Potter J, Avenell A. Protein and energy supplementation in elderly
people at risk from malnutrition. Cochrane Database Syst Rev 2002;(3),
CD003288.
[136] Milne AC, Potter J, Avenell A. Protein and energy supplementation in elderly
people at risk from malnutrition. Cochrane Database Syst Rev 2005;(2),
CD003288.
[137] Milne AC, Potter J, Vivanti A, Avenell A. Protein and energy supplementation
in elderly people at risk from malnutrition. Cochrane Database Syst Rev
2009;(2), CD003288.
[138] Stratton RJ, Hebuterne X, Elia M. A systematic review and meta-analysis of
the impact of oral nutritional supplements on hospital readmissions. Ageing
Res Rev 2013;12(4):884e97.
[139] Cawood AL, Elia M, Stratton RJ. Systematic review and meta-analysis of the
effects of high protein oral nutritional supplements. Ageing Res Rev
2012;11(2):278e96.
[140] McMurdo ME, Price RJ, Shields M, Potter J, Stott DJ. Should oral nutritional
supplementation be given to undernourished older people upon hospital
discharge? A controlled trial. J Am Geriatr Soc 2009;57(12):2239e45.
[141] Woo J, Ho S, Mak Y, Law L, Cheung A. Nutritional status of elderly patients
during recovery from chest infection and the role of nutritional supplementation assessed by a prospective randomized single-blind trial. Age
Ageing 1994;23(1):40e8.
[142] Deutz NE, Matheson EM, Matarese LE, Luo M, Baggs GE, Nelson JL, et al.
Readmission and mortality in malnourished, older, hospitalized adults
treated with a specialized oral nutritional supplement: a randomized clinical
trial. Clin Nutr 2016;35(1):18e26.
buterne X, Schneider S, Peroux J-L, Rampal P. Effects of refeeding by cyclic
[143] He
enteral nutrition on body composition: comparative study of elderly and
younger patients. Clin Nutr 1997;16(6):283e9.
[144] Hubbard GP, Elia M, Holdoway A, Stratton RJ. A systematic review of
compliance to oral nutritional supplements. Clin Nutr 2012;31(3):293e312.
[145] Loser C, Wolters S, Folsch U. Enteral long-term nutrition via percutaneous
endoscopic gastrostomy (PEG) in 210 patients a four-year prospective study.
Dig Dis Sci 1998;43(11):2549e57.
[146] Klose J, Heldwein W, Rafferzeder M, Sernetz F, Gross M, Loeschke K. Nutritional status and quality of life in patients with percutaneous endoscopic
gastrostomy (PEG) in practice: prospective one-year follow-up. Dig Dis Sci
2003;48(10):2057e63.
[147] Donini LM, Savina C, Ricciardi LM, Coletti C, Paolini M, Scavone L, et al.
Predicting the outcome of artiﬁcial nutrition by clinical and functional
indices. Nutrition 2009;25(1):11e9.
[148] Mitchell SL, Tetroe JM. Survival after percutaneous endoscopic gastrostomy
placement in older persons. J Gerontol A Biol Sci Med Sci 2000;55(12):
M735e9.
[149] Sanders DS, Carter M, D’silva J, James G, Bolton R, Bardhan K. Survival
analysis in percutaneous endoscopic gastrostomy feeding: a worse outcome
in patients with dementia. Am J Gastroenterol 2000;95(6):1472e5.
[150] Light VL, Slezak FA, Porter JA, Gerson LW, McCord G. Predictive factors for
early mortality after percutaneous endoscopic gastrostomy. Gastrointest
Endosc 1995;42(4):330e5.
[151] Rimon E, Kagansky N, Levy S. Percutaneous endoscopic gastrostomy; evidence of different prognosis in various patient subgroups. Age Ageing
2005;34(4):353e7.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38
[152] Gaines DI, Durkalski V, Patel A, DeLegge MH. Dementia and cognitive
impairment are not associated with earlier mortality after percutaneous
endoscopic gastrostomy. JPEN J Parent Ent Nutr 2009;33(1):62e6.
[153] Wirth R, Voss C, Smoliner C, Sieber CC, Bauer JM, Volkert D. Complications
and mortality after percutaneous endoscopic gastrostomy in geriatrics: a
prospective multicenter observational trial. J Am Med Dir Assoc 2012;13(3):
228e33.
[154] Smoliner C, Volkert D, Wittrich A, Sieber CC, Wirth R. Basic geriatric
assessment does not predict in-hospital mortality after PEG placement. BMC
Geriatr 2012;12(1):52.
[155] Abitbol V, Selinger-Leneman H, Gallais Y, Piette F, Bouchon J-P, Piera J-B,
et al. Percutaneous endoscopic gastrostomy in elderly patients. Gastroenterol Clin Biol 2002;26:448e53.
[156] Vetta F, Gianni W, Ronzoni S, Donini L, Palleschi L, Peppe T, et al. Role of
aging in malnutrition and in restitution of nutritional parameters by tube
feeding. Arch Gerontol Geriatr 1996;22:599e604.
[157] Levinson Y, Dwolatzky T, Epstein A, Adler B, Epstein L. Is it possible to
increase weight and maintain the protein status of debilitated elderly
residents of nursing homes? J Gerontol A Biol Sci Med Sci 2005;60(7):
878e81.
[158] Peck A, Cohen CE, Mulvihill MN. Long-term enteral feeding of aged
demented nursing home patients. J Am Geriatr Soc 1990;38(11):1195e8.
[159] Donini LM, De Felice M, Savina C, Coletti C, Paolini M, Laviano A, et al. Predicting the outcome of long-term care by clinical and functional indices: the
role of nutritional status. J Nutr Health Aging 2011;15(7):586e92.
[160] Volkert D, Pauly L, Stehle P, Sieber CC. Prevalence of malnutrition in orally
and tube-fed elderly nursing home residents in Germany and its relation to
health complaints and dietary intake. Gastroenterol Res Pract 2011;2011:
247315.
[161] Callahan CM, Haag KM, Weinberger M, Tierney WM, Buchanan NN,
Stump TE, et al. Outcomes of percutaneous endoscopic gastrostomy among
older adults in a community setting. J Am Geriatr Soc 2000;48(9):1048e54.
[162] James R, Gines D, Menlove A, Horn SD, Gassaway J, Smout RJ. Nutrition
support (tube feeding) as a rehabilitation intervention. Arch Phys Med
Rehabil 2005;86(12):82e92.
[163] Jaul E, Singer P, Calderon-Margalit R. Tube feeding in the demented elderly
with severe disabilities. Israel Med Assoc J: IMAJ 2006;8(12):870e4.
[164] Weaver JP, Odell P, Nelson C. Evaluation of the beneﬁts of gastric tube
feeding in an elderly population. Arch Fam Med 1993;2(9):953e6.
[165] Kaw M, Sekas G. Long-term follow-up of consequences of percutaneous
endoscopic gastrostomy (PEG) tubes in nursing home patients. Dig Dis Sci
1994;39(4):738e43.
[166] Nair S, Hertan H, Pitchumoni C. Hypoalbuminemia is a poor predictor of
survival after percutaneous endoscopic gastrostomy in elderly patients with
dementia. Am J Gastroenterol 2000;95(1):133e6.
[167] Sanders H, Newall S, Norton B, Holmes G. Gastrostomy feeding in the elderly
after acute dysphasgic stroke. J Nutr Health Aging 2000;4(1):58e60.
[168] Horn SD, DeJong G, Smout RJ, Gassaway J, James R, Conroy B. Stroke rehabilitation patients, practice, and outcomes: is earlier and more aggressive
therapy better? Arch Phys Med Rehabil 2005;86(12):101e14.
[169] Verhoef MJ, Van Rosendaal GM. Patient outcomes related to percutaneous
endoscopic gastrostomy placement. J Clin Gastroenterol 2001;32(1):49e53.
[170] Jordan S, Philpin S, Warring J, Cheung WY, Williams J. Percutaneous endoscopic gastrostomies: the burden of treatment from a patient perspective.
J Adv Nurs 2006;56(3):270e81.
[171] Schneider S, Pouget I, Staccini P, Rampal P, Hebuterne X. Quality of life in
long-term home enteral nutrition patients. Clin Nutr 2000;19(1):23e8.
[172] Bozzetti F. Quality of life and enteral nutrition. Curr Opin Clin Nutr Metab
Care 2008;11(5):661e5.
[173] Abuksis G, Mor M, Segal N, Shemesh I, Plout S, Sulkes J, et al. Percutaneous
endoscopic gastrostomy: high mortality rates in hospitalized patients. Am J
Gastroenterol 2000;95(1):128e32.
[174] Chong V, Vu C. Percutaneous endoscopic gastrostomy outcomes: can patient proﬁles predict mortality and weaning? Singap Med J 2006;47(5):
383e7.
[175] Janes SE, Price CS, Khan S. Percutaneous endoscopic gastrostomy: 30-day
mortality trends and risk factors. J Postgrad Med 2005;51(1):23e8.
[176] Shah P, Sen S, Perlmuter L, Feller A. Survival after percutaneous endoscopic
gastrostomy: the role of dementia. J Nutr Health Aging 2005;9(4):255e9.
[177] Schrag SP, Sharma R, Jaik NP, Seamon MJ, Lukaszczyk JJ, Martin ND, et al.
Complications related to percutaneous endoscopic gastrostomy (PEG) tubes. A
comprehensive clinical review. J Gastrointest Liver Dis 2007;16(4):407e18.
[178] Sparks DA, Chase DM, Coughlin LM, Perry E. Pulmonary complications of
9931 narrow-bore nasoenteric tubes during blind placement. JPEN J Parent
Ent Nutr 2011;35(5):625e9.
[179] Volkert D, Chourdakis M, Faxen-Irving G, Frühwald T, Landi F, Suominen MH,
et al. ESPEN guidelines on nutrition in dementia. Clin Nutr 2015;34(6):
1052e73.
[180] Palecek EJ, Teno JM, Casarett DJ, Hanson LC, Rhodes RL, Mitchell SL. Comfort
feeding only: a proposal to bring clarity to decision-making regarding difﬁculty with eating for persons with advanced dementia. J Am Geriatr Soc
2010;58(3):580e4.
[181] Dennis MS, Lewis SC, Warlow C, FOOD Trial Collaboration. Effect of timing
and method of enteral tube feeding for dysphagic stroke patients (FOOD): a
multicentre randomised controlled trial. Lancet 2005;365(9461):764e72.

35

[182] Jaafar M, Mahadeva S, Morgan K, Tan M. Percutaneous endoscopic gastrostomy versus nasogastric feeding in older individuals with non-stroke
dysphagia: a systematic review. J Nutr Health Aging 2015;19(2):190e7.
[183] Anderson MR, O'Connor M, Mayer P, O'Mahony D, Woodward J, Kane K. The
nasal loop provides an alternative to percutaneous endoscopic gastrostomy
in high-risk dysphagic stroke patients. Clin Nutr 2004;23(4):501e6.
[184] Beavan JR, Conroy S, Leonardi-Bee J, Bowling T, Gaynor C, Gladman J, et al. Is
looped nasogastric tube feeding more effective than conventional nasogastric tube feeding for dysphagia in acute stroke? Trials 2007;8(1):19.
[185] Beavan J, Conroy SP, Harwood R, Gladman JR, Leonardi-Bee J, Sach T, et al.
Does looped nasogastric tube feeding improve nutritional delivery for patients with dysphagia after acute stroke? A randomised controlled trial. Age
Ageing 2010;39(5):624e30.
[186] Wirth R, Smoliner C, J€
ager M, Warnecke T, Leischker AH, Dziewas R.
Guideline clinical nutrition in patients with stroke. Exp Transl Stroke Med
2013;5(1):14.
[187] Leibovitz A, Plotnikov G, Habot B, Rosenberg M, Segal R. Pathogenic colonization of oral ﬂora in frail elderly patients fed by nasogastric tube or
percutaneous enterogastric tube. J Gerontol A Biol Sci Med Sci 2003;58(1):
M52e5.
[188] Hearnshaw S, Thompson N. Use of parenteral nutrition in hospitals in the
North of England. J Hum Nutr Diet 2007;20(1):14e23.
[189] Howard L, Malone M. Clinical outcome of geriatric patients in the United
States receiving home parenteral and enteral nutrition. Am J Clin Nutr
1997;66(6):1364e70.
[190] Thomas D, Zdrodowski C, Wilson M, Conright K, Diebold M, Morley J.
A prospective, randomized clinical study of adjunctive peripheral parenteral
nutrition in adult subacute care patients. J Nutr Health Ageing 2005;9(5):
321e5.
[191] Violante G, Alfonsi L, Santarpia L, Cillis M, Negro G, De Caprio C, et al. Adult
home parenteral nutrition: a clinical evaluation after a 3-year experience in a
Southern European centre. Eur J Clin Nutr 2006;60(1):58e61.
[192] Kortebein P, Ferrando A, Lombeida J, Wolfe R, Evans WJ. Effect of 10 days of
bed rest on skeletal muscle in healthy older adults. JAMA 2007;297(16):
1769e74.
[193] Friedli N, Stanga Z, Sobotka L, Culkin A, Kondrup J, Laviano A, et al. Revisiting
the refeeding syndrome: results of a systematic review. Nutrition 2017;35:
151e60.
[194] Kagansky N, Levy S, Koren-Morag N, Berger D, Knobler H. Hypophosphataemia in old patients is associated with the refeeding syndrome
and reduced survival. J Intern Med 2005;257(5):461e8.
[195] Lubart E, Leibovitz A, Dror Y, Katz E, Segal R. Mortality after nasogastric tube
feeding initiation in long-term care elderly with oropharyngeal
dysphagiaethe contribution of refeeding syndrome. Gerontology 2009;55(4):
393e7.
[196] National Collaborating Centre for Acute Care (UK). Nutrition Support for
Adults: Oral Nutrition Support, Enteral Tube Feeding and Parenteral Nutrition. London. 2006. Available at: www.rcseng.ac.uk. [Accessed on 16th May
2017].
[197] Pourhassan M, Cuvelier I, Gehrke I, Marburger C, Modreker M, Volkert D,
et al. Prevalence of risk factors for the refeeding syndrome in older hospitalized patients. J Nutr Health Aging 2018;22(3):321e7.
[198] Pourhassan M, Cuvelier I, Gehrke I, Marburger C, Modreker MK, Volkert D,
et al. Risk factors of refeeding syndrome in malnourished older hospitalized
patients. Clin Nutr 2018;37(4):1354e9.
[199] Newman AB, Lee JS, Visser M, Goodpaster BH, Kritchevsky SB, Tylavsky FA,
et al. Weight change and the conservation of lean mass in old age: the Health,
Aging and Body Composition Study. Am J Clin Nutr 2005;82(4):872e8.
[200] Ritchie CS, Locher JL, Roth DL, McVie T, Sawyer P, Allman R. Unintentional
weight loss predicts decline in activities of daily living function and lifespace mobility over 4 years among community-dwelling older adults.
J Gerontol A Biol Sci Med Sci 2008;63(1):67e75.
€f N, Littbrand H, Yifter LE, Lundin OL, Håglin L, et al.
[201] Rosendahl E, Lindelo
High-intensity functional exercise program and protein-enriched energy
supplement for older persons dependent in ADL. Aust J Physiother 2006;52:
105e13.
€ f N,
[202] Carlsson M, Littbrand H, Gustafson Y, Lundin-Olsson L, Lindelo
Rosendahl E, et al. Effects of high-intensity exercise and protein supplement
on muscle mass in ADL dependent older people with and without
malnutritionda randomized controlled trial. J Nutr Health Aging
2011;15(7):554e60.
[203] Bonnefoy M, Cornu C, Normand S, Boutitie F, Bugnard F, Rahmani A, et al. The
effects of exercise and proteineenergy supplements on body composition
and muscle function in frail elderly individuals: a long-term controlled
randomised study. Br J Nutr 2003;89(5):731e8.
[204] Miller MD, Crotty M, Whitehead C, Bannerman E, Daniels LA. Nutritional
supplementation and resistance training in nutritionally at risk older adults
following lower limb fracture: a randomized controlled trial. Clin Rehabil
2006;20(4):311e23.
[205] Fiatarone MA, O'Neill EF, Ryan ND, Clements KM, Solares GR, Nelson ME,
et al. Exercise training and nutritional supplementation for physical frailty in
very elderly people. N Engl J Med 1994;330(25):1769e75.
[206] Liu CJ, Latham NK. Progressive resistance strength training for improving
physical function in older adults. Cochrane Database Syst Rev 2009;(1),
CD002759.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

36

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

[207] Steib S, Schoene D, Pfeifer K. Dose-response relationship of resistance
training in older adults: a meta-analysis. Med Sci Sports Exerc 2010;45(5):
902e14.
-Garriga M, Roque
-Fíguls M, Coll-Planas L, Sitj
 A.
[208] Gine
a-Rabert M, Salva
Physical exercise interventions for improving performance-based measures of physical function in community-dwelling, frail older adults: a
systematic review and meta-analysis. Arch Phys Med Rehabil 2014;95(4):
753e769.e3.
[209] Chodzko-Zajko WJ, Proctor DN, Singh MAF, Minson CT, Nigg CR, Salem GJ,
et al. Exercise and physical activity for older adults. Med Sci Sports Exerc
2009;41(7):1510e30.
s JM, Campos N, Lopez-Pedrosa JM, Rueda R, Rodriguez-Man
~ as L.
[210] Argile
Skeletal muscle regulates metabolism via interorgan crosstalk: roles in
health and disease. J Am Med Dir Assoc 2016;17(9):789e96.
[211] Sugawara K, Takahashi H, Kashiwagura T, Yamada K, Yanagida S,
Homma M, et al. Effect of anti-inﬂammatory supplementation with whey
peptide and exercise therapy in patients with COPD. Respir Med
2012;106(11):1526e34.
[212] Rondanelli M, Klersy C, Terracol G, Talluri J, Maugeri R, Guido D, et al. Whey
protein, amino acids, and vitamin D supplementation with physical activity
increases fat-free mass and strength, functionality, and quality of life and
decreases inﬂammation in sarcopenic elderly. Am J Clin Nutr 2016;103(3):
830e40.
[213] Yoshimura Y, Uchida K, Jeong S, Yamaga M. Effects of nutritional supplements on muscle mass and activities of daily living in elderly rehabilitation
patients with decreased muscle mass: a randomized controlled trial. J Nutr
Health Aging 2016;20(2):185e91.
[214] Goisser S, Schrader E, Singler K, Bertsch T, Gefeller O, Biber R, et al. Low
postoperative dietary intake is associated with worse functional course in
geriatric patients up to 6 months after hip fracture. Br J Nutr 2015;113(12):
1940e50.
[215] Myint MWW, Wu J, Wong E, Chan SP, To TSJ, Chau MWR, et al. Clinical
beneﬁts of oral nutritional supplementation for elderly hip fracture patients: a single blind randomised controlled trial. Age Ageing 2012;42(1):
39e45.
[216] Eneroth M, Olsson UB, Thorngren KG. Nutritional supplementation decreases hip fracture-related complications. Clin Orthop Relat Res 2006;451:
212e7.
[217] Anbar R, Beloosesky Y, Cohen J, Madar Z, Weiss A, Theilla M, et al. Tight
calorie control in geriatric patients following hip fracture decreases
complications: a randomized, controlled study. Clin Nutr 2014;33(1):
23e8.
[218] Li HJ, Cheng HS, Liang J, Wu CC, Shyu YIL. Functional recovery of older people
with hip fracture: does malnutrition make a difference? J Adv Nurs
2013;69(8):1691e703.
[219] Gumieiro DN, Rafacho BP, Gonçalves AF, Tanni SE, Azevedo PS, Sakane DT,
et al. Mini Nutritional Assessment predicts gait status and mortality 6
months after hip fracture. Br J Nutr 2013;109(9):1657e61.
[220] Avenell A, Smith TO, Curtain JP, Mak JC, Myint PK. Nutritional supplementation for hip fracture aftercare in older people. Cochrane Database Syst Rev
2016;11:CD001880.
[221] Liu M, Yang J, Yu X, Huang X, Vaidya S, Huang F, et al. The role of perioperative oral nutritional supplementation in elderly patients after hip surgery.
Clin Interv Aging 2015;10:849e58.
€ m M, Olofsson B, Stenvall M, Karlsson S, Nyberg L, Englund U, et al.
[222] Lundstro
Postoperative delirium in old patients with femoral neck fracture: a randomized intervention study. Aging Clin Exp Res 2007;19(3):178e86.
[223] Shyu Y-IL, Liang J, Tseng M-Y, Li H-J, Wu C-C, Cheng H-S, et al. Comprehensive care improves health outcomes among elderly Taiwanese patients
with hip fracture. J Gerontol A Biol Sci Med Sci 2013;68(2):188e97.
[224] Shyu Y-IL, Liang J, Tseng M-Y, Li H-J, Wu C-C, Cheng H-S, et al. Comprehensive and subacute care interventions improve health-related quality of
life for older patients after surgery for hip fracture: a randomised controlled
trial. Int J Nurs Stud 2013;50(8):1013e24.
[225] Liu H-Y, Tseng M-Y, Li H-J, Wu C-C, Cheng H-S, Yang C-T, et al. Comprehensive care improves physical recovery of hip-fractured elderly Taiwanese
patients with poor nutritional status. J Am Med Dir Assoc 2014;15(6):
416e22.
[226] Tseng M-Y, Liang J, Shyu Y-IL, Wu C-C, Cheng H-S, Chen C-Y, et al. Effects of
interventions on trajectories of health-related quality of life among older
patients with hip fracture: a prospective randomized controlled trial. BMC
Musculoskelet Disord 2016;17(1):114.
[227] Singh NA, Quine S, Clemson LM, Williams EJ, Williamson DA, Stavrinos TM,
et al. Effects of high-intensity progressive resistance training and targeted
multidisciplinary treatment of frailty on mortality and nursing home admissions after hip fracture: a randomized controlled trial. J Am Med Dir
Assoc 2012;13(1):24e30.
[228] Shyu Y-IL, Liang J, Tseng M-Y, Li H-J, Wu C-C, Cheng H-S, et al. Enhanced
interdisciplinary care improves self-care ability and decreases emergency
department visits for older Taiwanese patients over 2 years after hipfracture surgery: a randomised controlled trial. Int J Nurs Stud 2016;56:
54e62.
[229] Eneroth M, Olsson UB, Thorngren KG. Insufﬁcient ﬂuid and energy intake in
hospitalised patients with hip fracture. A prospective randomised study of
80 patients. Clin Nutr 2005;24(2):297e303.

[230] Clegg A, Siddiqi N, Heaven A, Young J, Holt R. Interventions for preventing
delirium in older people in institutional long-term care. Cochrane Database
Syst Rev 2014;(1), CD009537.
[231] Pendlebury S, Lovett N, Smith S, Dutta N, Bendon C, Lloyd-Lavery A, et al.
Observational, longitudinal study of delirium in consecutive unselected
acute medical admissions: age-speciﬁc rates and associated factors, mortality and re-admission. BMJ open 2015;5(11), e007808.
[232] Abraha I, Trotta F, Rimland JM, Cruz-Jentoft A, Lozano-Montoya I, Soiza RL,
et al. Efﬁcacy of non-pharmacological interventions to prevent and treat
delirium in older patients: a systematic overview. The SENATOR project
ONTOP series. PLoS One 2015;10(6), e0123090.
[233] Siddiqi N, Harrison JK, Clegg A, Teale EA, Young J, Taylor J, et al. Interventions
for preventing delirium in hospitalised non-ICU patients. Cochrane Database
Syst Rev 2016, CD005563.
[234] National Clinical Guideline Centre. Delirium: prevention, diagnosis and
management. London: National Institute for Health and Care Excellence;
2010.
[235] Guy's and St Thomas NHS Foundation Trust. Clinical guideline: the prevention, recognition and management of delirium in adult in-patients. Guy's and
St Thomas NHS Foundation Trust; 2011.
[236] Registered Nurses Association of Ontario. Caregiving strategies for older
adults with delirium, dementia and depression. Toronto, Canada: Registered
Nurses Association of Ontario; 2004. Available at: http://rnao.ca/bpg/
guidelines. [Accessed on 16th May 2017].
[237] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. 2013. Washington, DC.
rez EC, Liz
[238] Pe
arraga DS, Martínez REM. Association between malnutrition and
depression in elderly. Nutr Hosp 2014;29(4):901e6.
[239] Wham C, McLean C, Teh R, Moyes S, Peri K, Kerse N. The BRIGHT trial: what
are the factors associated with nutrition risk? J Nutr Health Aging
2014;18(7):692e7.
[240] Gariballa S, Forster S. Effects of dietary supplements on depressive symptoms in older patients: a randomised double-blind placebo-controlled trial.
Clin Nutr 2007;26(5):545e51.
[241] Velez-Diaz-Pallares M, Lozano-Montoya I, Abraha I, Cherubini A, Soiza RL,
O'Mahony D, et al. Nonpharmacologic interventions to heal pressure ulcers
in older patients: an overview of systematic reviews (the SENATOR-ONTOP
series). J Am Med Dir Assoc 2015;16(6):448e69.
[242] Stratton RJ, Ek AC, Engfer M, Moore Z, Rigby P, Wolfe R, et al. Enteral
nutritional support in prevention and treatment of pressure ulcers: a systematic review and meta-analysis. Ageing Res Rev 2005;4(3):422e50.
[243] Langer G, Fink A. Nutritional interventions for preventing and treating
pressure ulcers. Cochrane Database Syst Rev 2014;(6), CD003216.
[244] Lozano-Montoya I, Velez-Diaz-Pallares M, Abraha I, Cherubini A, Soiza RL,
O'Mahony D, et al. Nonpharmacologic interventions to prevent pressure
ulcers in older patients: an overview of systematic reviews (the software
ENgine for the assessment and optimization of drug and non-drug therapy in
older peRsons [SENATOR] deﬁnition of optimal evidence-based non-drug
therapies in older people [ONTOP] series). J Am Med Dir Assoc 2016;17(4).
370.e1e10.
[245] Cereda E, Klersy C, Serioli M, Crespi A, D'Andrea F. A nutritional formula
enriched with arginine, zinc, and antioxidants for the healing of pressure
ulcers: a randomized trial. Ann Intern Med 2015;162(3):167e74.
[246] Cereda E, Klersy C, Andreola M, Pisati R, Schols JM, Caccialanza R, et al. Costeffectiveness of a disease-speciﬁc oral nutritional support for pressure ulcer
healing. Clin Nutr 2017;36(1):246e52.
[247] WHO Obesity-Preventing. Managing the global epidemic. Report of a WHO
Consultation on Obesity. Geneva: WHO; 1997. p. 7e17.
[248] Batsis JA, Zagaria AB. Addressing obesity in aging patients. Med Clin
2018;102(1):65e85.
[249] Gill LE, Bartels SJ, Batsis JA. Weight management in older adults. Curr Obes
Rep 2015;4(3):379e88.
[250] Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff AM, et al.
American Association of Clinical Endocrinologists and American College of
Endocrinology comprehensive clinical practice guidelines for medical care of
patients with obesity. Endocr Pract 2016;22(s3):1e203.
[251] American College of Cardiology/American Heart Association Task Force on
Practice Guidelines OEP. Expert panel report: guidelines (2013) for the
management of overweight and obesity in adults. Obesity (Silver Spring)
2014;July;22(Suppl. 2):S41e410.
[252] Mathus-Vliegen EM, Basdevant A, Finer N, Hainer V, Hauner H, Micic D, et al.
Prevalence, pathophysiology, health consequences and treatment options of
obesity in the elderly: a guideline. Obes Facts 2012;5(3):460e83.
[253] University of Michigan Health System. Obesity prevention and management.
Guidelines for clinical care. Ann Arbor (MI): University of Michigan Health
System; 2013.
[254] Mathus-Vliegen L, Toouli J, Fried M, Khan AG, Garisch J, Hunt R, et al. World
Gastroenterology Organisation global guidelines on obesity. J Clin Gastroenterol 2012;46(7):555e61.
[255] Villareal DT, Apovian CM, Kushner RF, Klein S. Obesity in older adults:
technical review and position statement of the American Society for Nutrition and NAASO, the Obesity Society. Obesity 2005;13(11):1849e63.
[256] Visvanathan R, Haywood C, Piantadosi C, Appleton S. Australian and New
Zealand Society for Geriatric Medicine: position statement-obesity and the
older person. Australas J Ageing 2012;31(4):261.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38
[257] Messier SP, Loeser RF, Miller GD, Morgan TM, Rejeski WJ, Sevick MA, et al.
Exercise and dietary weight loss in overweight and obese older adults with
knee osteoarthritis: the Arthritis, Diet, and Activity Promotion Trial. Arthritis
Rheum 2004;50(5):1501e10.
[258] Villareal DT, Chode S, Parimi N, Sinacore DR, Hilton T, ArmamentoVillareal R, et al. Weight loss, exercise, or both and physical function in obese
older adults. N Engl J Med 2011;364(13):1218e29.
[259] Avila JJ, Gutierres JA, Sheehy ME, Lofgren IE, Delmonico MJ. Effect of moderate intensity resistance training during weight loss on body composition
and physical performance in overweight older adults. Eur J Appl Physiol
2010;109(3):517e25.
[260] Frimel TN, Sinacore DR, Villareal DT. Exercise attenuates the weight-lossinduced reduction in muscle mass in frail obese older adults. Med Sci
Sports Exerc 2008;40(7):1213e9.
[261] Shah K, Stufﬂebam A, Hilton TN, Sinacore DR, Klein S, Villareal DT. Diet and
exercise interventions reduce intrahepatic fat content and improve insulin
sensitivity in obese older adults. Obesity (Silver Spring) 2009;17(12):
2162e8.
[262] Rejeski WJ, Ambrosius WT, Burdette JH, Walkup MP, Marsh AP. Community
weight loss to combat obesity and disability in at-risk older adults. J Gerontol
A Biol Sci Med Sci 2017;72(11):1547e53.
[263] Messier SP, Mihalko SL, Legault C, Miller GD, Nicklas BJ, DeVita P, et al. Effects
of intensive diet and exercise on knee joint loads, inﬂammation, and clinical
outcomes among overweight and obese adults with knee osteoarthritis: the
IDEA randomized clinical trial. JAMA 2013;310(12):1263e73.
[264] Chomentowski P, Dube JJ, Amati F, Stefanovic-Racic M, Zhu S, Toledo FG,
et al. Moderate exercise attenuates the loss of skeletal muscle mass that
occurs with intentional caloric restriction-induced weight loss in older,
overweight to obese adults. J Gerontol A Biol Sci Med Sci 2009;64(5):
575e80.
[265] Campbell WW, Haub MD, Wolfe RR, Ferrando AA, Sullivan DH, Apolzan JW,
et al. Resistance training preserves fat-free mass without impacting changes
in protein metabolism after weight loss in older women. Obesity (Silver
Spring) 2009;17(7):1332e9.
[266] Dunstan DW, Daly RM, Owen N, Jolley D, De Courten M, Shaw J, et al. Highintensity resistance training improves glycemic control in older patients
with type 2 diabetes. Diabetes Care 2002;25(10):1729e36.
[267] Kitzman DW, Brubaker P, Morgan T, Haykowsky M, Hundley G, Kraus WE,
et al. Effect of caloric restriction or aerobic exercise training on peak oxygen
consumption and quality of life in obese older patients with heart failure
with preserved ejection fraction: a randomized clinical trial. JAMA
2016;315(1):36e46.
[268] Amati F, Dube JJ, Shay C, Goodpaster BH. Separate and combined effects of
exercise training and weight loss on exercise efﬁciency and substrate
oxidation. J Appl Physiol (1985) 2008;105(3):825e31.
[269] Di Angelantonio E, Bhupathiraju SN, Wormser D, Gao P, Kaptoge S, de
Gonzalez AB, et al. Body-mass index and all-cause mortality: individualparticipant-data meta-analysis of 239 prospective studies in four continents. Lancet 2016;388(10046):776e86.
[270] Winter JE, MacInnis RJ, Wattanapenpaiboon N, Nowson CA. BMI and allcause mortality in older adults: a meta-analysis. Am J Clin Nutr
2014;99(4):875e90.
[271] Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality
with overweight and obesity using standard body mass index categories: a
systematic review and meta-analysis. JAMA 2013;309(1):71e82.
[272] Cetin DC, Nasr G. Obesity in the elderly: more complicated than you think.
Cleve Clin J Med 2014;81(1):51e61.
[273] Parr EB, Coffey VG, Hawley JA. ‘Sarcobesity’: a metabolic conundrum.
Maturitas 2013;74(2):109e13.
[274] Volpe SL, Sukumar D, Milliron B-J. Obesity prevention in older adults. Curr
Obes Rep 2016;5(2):166e75.
[275] Moore G, Durstine JL, Painter P, Medicine ACoS. ACSM's exercise management for persons with chronic diseases and disabilities. 4E: Human Kinetics;
2016.
[276] Zanandrea V, de Souto PB, Cesari M, Vellas B, Rolland Y. Obesity and nursing
home: a review and an update. Clin Nutr 2013;32(5):679e85.
 Matía P.
mez-Candela C, Burgos R, Martín A,
[277] Sanz París A, García JM, Go
Malnutrition prevalence in hospitalized elderly diabetic patients. Nutr Hosp
2013;28(3).
[278] Turnbull P, Sinclair A. Evaluation of nutritional status and its relationship
with functional status in older citizens with diabetes mellitus using the Mini
Nutritional Assessment (MNA) tool. A preliminary investigation. J Nutr
Health Aging 2002;6(3):185e9.
[279] Vischer UM, Perrenoud L, Genet C, Ardigo S, Registe-Rameau Y, Herrmann F.
The high prevalence of malnutrition in elderly diabetic patients: implications
for anti-diabetic drug treatments. Diabet Med 2010;27(8):918e24.
~ as L, Paolisso G, Bayer T, Zeyfang A,
[280] Sinclair A, Morley JE, Rodriguez-Man
et al. Diabetes mellitus in older people: position statement on behalf of the
International Association of Gerontology and Geriatrics (IAGG), the European Diabetes Working Party for Older People (EDWPOP), and the international task force of experts in diabetes. J Am Med Dir Assoc 2012;13(6):
497e502.
[281] Cheuvront SN, Ely BR, Keneﬁck RW, Sawka MN. Biological variation and
diagnostic accuracy of dehydration assessment markers. Am J Clin Nutr
2010;92(3):565e73.

37

[282] Cheuvront SN, Keneﬁck RW, Charkoudian N, Sawka MN. Physiologic basis for
understanding quantitative dehydration assessment. Am J Clin Nutr
2013;97:455e62.
[283] Nadal JW, Pedersen S, Maddock WG. A comparison between dehydration
from salt loss and from water deprivation. J Clin Investig 1941;20:691e703.
[284] Thomas DR, Cote TR, Lawhorne L, Levenson SA, Rubenstein LZ, Smith DA,
et al. Understanding clinical dehydration and its treatment. JAMDA
2008;9(5):292e301.
[285] Bunn D, Jimoh F, Wilsher SH, Hooper L. Increasing ﬂuid intake and reducing
dehydration risk in older people living in long-term care: a systematic review. J Am Med Dir Assoc 2015;16(2):101e13.
[286] EFSA Panel on Dietetic Products Nutrition and Allergies (NDA). Scientiﬁc
opinion on dietary reference values for water. EFSA J 2010;8(3):48.
[287] Hooper L, Abdelhamid A, Atreed NJ, Campbell WW, Chassagne P,
Channell AM, et al. Clinical symptoms, signs and tests for identiﬁcation of
impending and current water-loss dehydration in older people. Cochrane
Database Syst Rev 2015;(4), CD009647.
[288] McGee S, Abernethy 3rd WB, Simel DL. The rational clinical examination. Is
this patient hypovolemic? JAMA 1999;281(11):1022e9.
[289] Pershad J. A systematic data review of the cost of rehydration therapy. Appl
Health Econ Health Policy 2010;8(3):203e14.
[290] Remington R, Hultman T. Hypodermoclysis to treat dehydration: a review of
the evidence. J Am Geriatr Soc 2007;55(12):2051e5.
[291] Rochon PA, Gill SS, Litner J, Fischbach M, Goodison AJ, Gordon M.
A systematic review of the evidence for hypodermoclysis to treat dehydration in older people. J Gerontol A Biol Sci Med Sci 1997;52(3):M169e76.
[292] Turner T, Cassano AM. Subcutaneous dextrose for rehydration of elderly
patients - an evidence-based review. BMC Geriatr 2004;4:2.
[293] Grandjean AC, Reimers KJ, Bannick KE, Haven MC. The effect of caffeinated,
non-caffeinated, caloric and non-caloric beverages on hydration. J Am Coll
Nutr 2000;19(5):591e600.
[294] Maughan RJ, Watson P, Cordery PA, Walsh NP, Oliver SJ, Dolci A, et al.
A randomized trial to assess the potential of different beverages to affect
hydration status: development of a beverage hydration index. Am J Clin Nutr
2016;103(3):717e23.
[295] Fries BE, Hawes C, Morris JN, Phillips CD, Mor V, Park PS. Effect of the national resident assessment instrument on selected health conditions and
problems. J Am Geriatr Soc 1997;45(8):994e1001.
[296] Kant AK, Graubard BI, Atchison EA. Intakes of plain water, moisture in foods
and beverages, and total water in the adult US population - nutritional, meal
pattern, and body weight correlates: national Health and Nutrition Examination Surveys 1999-2006. Am J Clin Nutr 2009;90:655e63.
[297] Vivanti A. Origins for the estimations of water requirements in adults. Eur J
Clin Nutr 2012;66:1282e9.
[298] World Health Organisation (WHO). Nutrients in drinking water: water,
sanitation and health protection and the human environment. Geneva:
WHO; 2005.
[299] Australian Government. Nutrient reference values for Australia and New
Zealand including recommended dietary intakes. Canberra: NHMRC:
Department of Health and Ageing, National Health and Medical Research
Council; 2006.
[300] Institute of Medicine. Panel on dietary reference intakes for electrolytes and
water. Dietary reference intakes for water, potassium, sodium, chloride, and
sulfate. Washington DC, USA: National Academies Press; 2004.
[301] Nordic Council of Ministers. Nordic nutrition recommendations 2012: integrating nutrition and physical activity. Copenhagen: Norden; 2014.
[302] van Asselt DZ, van Bokhorst-de van der Schueren MA, van der Cammen TJ,
Disselhorst LG, Janse A, Lonterman-Monasch S, et al. Assessment and
treatment of malnutrition in Dutch geriatric practice: consensus through a
modiﬁed Delphi study. Age Ageing 2012;41(3):399e404.
[303] N. H. S. Choices. The eatwell guide. 2016. Available at: https://www.nhs.uk/
Livewell/Goodfood/Documents/The-Eatwell-Guide-2016.pdf [Accessed on
16th May 2018].
[304] Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, et al. National
diet & nutrition survey: people aged 65 years and older. London: HMSO;
1998.
[305] Jimoh F, Bunn D, Hooper L. Patterns of beverage consumption in older adults
living in UK long-term care. Gerontologist 2016;56:662.
[306] Jimoh FO, Bunn DK, Hooper L. FISE unpublished data. 2017.
[307] Faiena I, Patel N, Parihar JS, Calabrese M, Tunuguntla H. Conservative Management of Urinary Incontinence in Women. Rev Urol 2015;17(3):129e39.
[308] Sun S, Liu D, Jiao Z. Coffee and caffeine intake and risk of urinary incontinence: a meta-analysis of observational studies. BMC Urol 2016;16:61.
[309] Hooper L. Why, oh why, are so many older adults not drinking enough ﬂuid?
Dehydration in long-term care. J Acad Nutr Diet 2016;116(5):774e8.
[310] Kajii F, Sugiyama M, Gomi I. Dehydration and water intake in frail elderly at
home. Bull St Luke's Coll Nurs 2006;32:43e50.
[311] Johnson TM, Miller M, Pillion DJ, Ouslander JG. Arginine vasopressin and
nocturnal polyuria in older adults with frequent nighttime voiding. J Urol
2003;170(2 Pt 1):480e4.
[312] Mack GW, Weseman CA, Langhans GW, Scherzer H, Gillen CM, Nadel ER.
Body ﬂuid balance in dehydrated healthy older men: thirst and renal
osmoregulation. J Appl Physiol 1994;76(4):1615e23.
[313] Rodhe P. Mathematical modelling of clinical applications in ﬂuid therapy.
Karolinska Institutet; 2010.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

38

D. Volkert et al. / Clinical Nutrition xxx (2018) 1e38

[314] Gaspar PM. Comparison of four standards for determining adequate water
intake of nursing home residents. Res Theory Nurs Pract 2011;25(1):
11e22.
[315] Marra MV, Simmons SF, Shotwell MS, Hudson A, Hollingsworth EK, Long E,
et al. Elevated serum osmolality and total water deﬁcit indicate impaired
hydration status in residents of long-term care facilities regardless of low or
high body mass index. J Acad Nutr Diet 2016;116(5):828e836.e2.
[316] Stotts NA, Hopf HW, Kayser-Jones J, Chertow GM, Cooper BA, Wu HS.
Increased ﬂuid intake does not augment capacity to lay down new collagen
in nursing home residents at risk for pressure ulcers: a randomized,
controlled clinical trial. Wound Repair Regen 2009;17(6):780e8.
[317] El-Sharkawy AM, Watson P, Neal KR, Ljungkvist O, Maughan RJ, Sahota O,
et al. Hydration and outcome in older patients admitted to hospital (The
HOOP prospective cohort study). Age Ageing 2015;44(6):943e7.
[318] Fletcher SJ, Slaymaker AE, Bodenham AR, Vucevic M, Fletcher SJ,
Slaymaker AE, et al. Urine colour as an index of hydration in critically ill
patients. Anaesthesia 1999;54(2):189e92.
[319] Fortes MB, Owen JA, Raymond-Barker P, Bishop C, Elghenzai S, Oliver SJ, et al.
Is this elderly patient dehydrated? Diagnostic accuracy of hydration
assessment using physical signs, urine, and saliva markers. J Am Med Dir
Assoc 2015;16(3):221e8.
[320] Kafri MW, Myint PK, Doherty D, Wilson AH, Potter JF, Hooper L. The diagnostic accuracy of multi-frequency bioelectrical impedance analysis in
diagnosing dehydration after stroke. Med Sci Monit 2013;19:548e70.
[321] Walsh NP, Fortes MB, Raymond-Barker P, Bishop C, Owen J, Tye E, et al. Is
whole-body hydration an important consideration in dry eye? Investig
Ophthalmol Vis Sci 2014;53(10):6622e7.
[322] Lindner G, Kneidinger N, Holzinger U, Druml W, Schwarz C, Lindner G, et al.
Tonicity balance in patients with hypernatremia acquired in the intensive
care unit. Am J Kidney Dis 2009;54(4):674e9.
[323] Leiper JB, Seonaid PC, Primrose WR, Phillimore J, Maughan RJ, Leiper JB, et al.
A comparison of water turnover in older people in community and institutional settings. J Nutr Health Aging 2005;9(3):189e93.
[324] El-Sharkawy AM, Sahota O, Maughan RJ, Lobo DN. The pathophysiology of
ﬂuid and electrolyte balance in the older adult surgical patient. Clin Nutr
2014;33(1):6e13.
[325] Davies I, O'Neill PA, McLean KA, Catania J, Bennett D. Age-associated alterations in thirst and arginine vasopressin in response to a water or sodium
load. Age Ageing 1995;24(2):151e9.
[326] de Castro JM. Age-related changes in natural spontaneous ﬂuid ingestion and
thirst in humans. J Gerontol: Psychol Sci 1992;47(5):321e30.
[327] Lindeman RD, Tobin JN, Shock NW. Longitudinal studies on the rate of
decline in renal function with age. J Am Geriatr Soc 1985;33(4):278e85.
[328] Rowe JW, Shock NW, Defronzo RA. The inﬂuence of age on the renal
response to water deprivation in man. Nephron 1976;17:270e8.
[329] American Medical Directors Association. Dehydration and ﬂuid maintenance
in the long-term care setting. Columbia (MD): American Medical Directors
Association (AMDA); 2009.
[330] Mentes JC, Wakeﬁeld B, Culp KR. Use of a urine color chart to monitor hydration status in nursing home residents. Biol Res Nurs 2006;7(3):197e203.
[331] Olde Rikkert MG, Deurenberg P, Jansen RW, van't Hof MA, Hoefnagels WH.
Validation of multi-frequency bioelectrical impedance analysis in detecting
changes in ﬂuid balance of geriatric patients. J Am Geriatr Soc 1997;45(11):
1345e51.
[332] Olde Rikkert MGM, Melis RJF, Claassen JAHR. Heat waves and dehydration in
the elderly: recognising the early warning signs can save lives. BMJ
2009;339:b2663.
[333] Godfrey H, Cloete J, Dymond E, Long A. An exploration of the hydration care
of older people: a qualitative study. Int J Nurs Stud 2012;49:1200e11.
[334] Hooper L, Jimoh F, Bunn D. Dehydration recognition in our elders [Unpublished data]. 2017.
[335] Philpin S, Merrell J, Warring J, Gregory V, Hobby D. Sociocultural context of
nutrition in care homes. Nurs Older People 2011;23:24e30.
[336] Gaspar PM. What determines how much patients drink? Geriatr Nurs
1988;July/Aug:221e4.
[337] Bhalla A, Sankaralingam S, Dundas R, Swaminathan R, Wolfe CD, Rudd AG.
Inﬂuence of raised plasma osmolality on clinical outcome after acute stroke.
Stroke 2000;31(9):2043e8.

[338] Stookey JD, Purser JL, Pieper CF, Cohen HJ. Plasma hypertonicity: another
marker of frailty? J Am Geriatr Soc 2004;52(8):1313e20.
[339] Wachtel TJ, Tetu-Mouradjian LM, Goldman DL, Ellis SE, O'Sullivan PS.
Hyperosmolarity and acidosis in diabetes mellitus: a three-year experience
in Rhode Island. J Gen Intern Med 1991;6(6):495e502.
[340] Abdelhamid A, Bunn DK, Copley M, Cowap V, Dickinson A, Gray L, et al.
Effectiveness of interventions to directly improve, maintain or facilitate food
and drink intake in people with dementia: systematic review and metaanalysis. BMC Geriatr 2016;16:26.
[341] Hooper L, Abdelhamid A, Ali A, Bunn DK, Jennings A, John G, et al. Diagnostic accuracy of calculated serum osmolarity to predict dehydration in
older people: adding value to pathology lab reports. BMJ Open 2015;5,
e008846.
[342] Thomas DR, Tariq SH, Makhdomm S, Haddad R, Moinuddin A. Physician
misdiagnosis of dehydration in older adults. J Am Med Dir Assoc 2004;5(2
Suppl):S30e4.
[343] Siervo M, Bunn D, Prado C, Hooper L. Accuracy of prediction equations for
serum osmolarity in frail older people with and without diabetes. Am J Clin
Nutr 2014;100(3):867e76.
[344] Heavens KR, Keneﬁck RW, Caruso EM, Spitz MG, Cheuvront SN. Validation of
equations used to predict plasma osmolality in a healthy adult cohort. Am J
Clin Nutr 2014;100(5):1252e6.
[345] Bunn D, Hooper L. Clinical signs of dehydration are ineffective in older
people living in residential care. In: RCN annual international nursing
research conference; 2015.
[346] Bunn DK, Hooper L. Diagnostic accuracy data from the DRIE study [Unpublished data]. 2016.
[347] Hooper L, Bunn DK, Abdelhamid A, Gillings R, Jennings A, Maas K, et al.
Water-loss (intracellular) dehydration assessed using urinary tests: how
well do they work? Diagnostic accuracy in older people. Am J Clin Nutr
2016;104(1):121e31.
[348] Chidester JC, Spangler AA. Fluid intake in the institutionalized elderly. J Am
Diet Assoc 1997;97(1):23e8.
[349] Kayser-Jones J, Schell ES, Porter C, Barbaccia JC, Shaw H. Factors contributing
to dehydration in nursing homes: inadequate stafﬁng and lack of professional supervision. J Am Geriatr Soc 1999;47(10):1187e94.
[350] Reid J, Robb E, Stone D, Bowen P, Baker R, Irving S. Improving the monitoring
and assessment of ﬂuid balance. Nurs Times 2004;100(20):36e9.
[351] Simmons SF, Reuben D. Nutritional intake monitoring for nursing home
residents: a comparison of staff documentation, direct observation, and
photography methods. J Am Geriatr Soc 2000;48:209e13.
[352] Jimoh FO, Bunn D, Hooper L. Assessment of a self-reported Drinks Diary for
the estimation of drinks intake by care home residents: Fluid Intake Study in
the Elderly (FISE). J Nutr Health Aging 2015;19(5):491e6.
[353] Frisoli Junior A, de Paula AP, Feldman D, Nasri F. Subcutaneous hydration by
hypodermoclysis. A practical and low cost treatment for elderly patients.
Drugs Aging 2000;16(4):313e9.
[354] Slesak G, Schnurle JW, Kinzel E, Jakob J, Dietz K. Comparison of subcutaneous
and intravenous rehydration in geriatric patients: a randomized trial. J Am
Geriatr Soc 2003;51(2):155e60.
[355] O'Keeffe ST, Lavan JN. Subcutaneous ﬂuids in elderly hospital patients with
cognitive impairment. Gerontology 1996;42(1):36e9.
[356] National Clinical Guideline Centre. Intravenous ﬂuid therapy - intravenous
ﬂuid therapy in adults in hospital. London: National Institute for Health and
Care Excellence; 2013.
[357] Sobotka L, Schneider SM, Berner YN, Cederholm T, Krznaric Z, Shenkin A,
et al. ESPEN guidelines on parenteral nutrition: geriatrics. Clin Nutr
2009;28(4):461e6.
[358] Dyck MJ. Nursing stafﬁng and resident outcomes in nursing homes [Ph.D.
thesis (Nursing)]. Graduate College, University of Iowa; 2004.
[359] Dyck MJ. Nursing stafﬁng and resident outcomes in nursing homes: weight
loss and dehydration. J Nurs Care Qual 2007;22(1):59e65.
[360] Cichero JA. Thickening agents used for dysphagia management: effect on
bioavailability of water, medication and feelings of satiety. Nutr J
2013;12(1):54.
[361] Bautmans I, Demarteau J, Cruts B, Lemper J-C, Mets T. Dysphagia in elderly
nursing home residents with severe cognitive impairment can be attenuated
by cervical spine mobilization. J Rehabil Med 2008;40(9):755e60.

Please cite this article in press as: Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018),
https://doi.org/10.1016/j.clnu.2018.05.024

