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INTRODUCTION
Aim of guideline
The aim of this malnutrition guideline is a timely, optimal and uniform recognition and treatment of malnutrition related to
disease and ageing.

Contents
The first chapter of the guideline covers definitions, risk indicators, different types of malnutrition, and the causes,
consequences and prevalence of malnutrition. The second chapter contains information about recognising and diagnosing
it, while the third chapter explores treatment, evaluation and monitoring. In the fourth chapter, transmural, multidisciplinary
collaboration is discussed.

Patient population
The patient population to which this guideline applies consists of adults at risk of malnutrition or already suffering from
malnutrition in all sectors of Dutch healthcare. This guideline does not apply to children nor to adults who are not being
treated by a healthcare professional. The contents of this guideline are in line with the contents of existing guidelines on
related topics (for example, the malnutrition among geriatric patients guideline (2013), malnutrition and cancer guideline
(2012), various ESPEN guidelines).

Users of the guideline
The target group for this guideline consists of all healthcare professionals who can recognise and treat adults suffering from
or at risk of malnutrition. The last chapter addresses the multidisciplinary distribution of tasks and responsibilities.

The authors and approval by the members of the Malnutrition Steering Group
The authors come for the relevant professional groups: dietetics, internal medicine, gastroenterology, nursing, nutritional
science and kinesiology. The guideline has been approved by the members of the adult section and the scientific advisory
council of the Malnutrition Steering Group. These groups contain representatives from the fields of general medicine,
dietetics, nursing, geriatrics, internal medicine, nutritional science, kinesiology, healthcare management, pharmacology and
paediatrics.
The guideline was written without project financing, and its contents were not influenced by the opinions or interests of
individuals or institutions. There are no conflicts of interests among the authors or the members of the Malnutrition Steering
Group.

Methodology
This guideline is narrative in nature. No systematic literature review was done as the subject and the field are too broad.
Not enough good-quality research has been done to be able to produce evidence-based conclusions. Nevertheless, it is
necessary to offer suggestions for individual patient healthcare. This guideline can be helpful in that respect.
The most recent literature and insights have been included. Consensus was achieved after discussions and several
written rounds of revision. The evidentiary value has not been specified for each recommendation, but scientific support is
provided. When there is insufficient evidentiary value (only based on expert opinions or research that is not comparable), this
is stated. The main recommendations in each chapter are summarised in boxes.
August 2017
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1. MALNUTRITION
1.1 Definition and place in the spectrum of nutrition-related conditions
The European Society for Clinical Nutrition and Metabolism (ESPEN) defines malnutrition as ‘a state resulting from lack of
uptake or intake of nutrition leading to altered body composition (decreased fat free mass) and body cell mass leading to
diminished physical and mental function and impaired clinical outcome from disease’. (1,2)
In a consensus statement from ESPEN (2016) about the terminology of clinical nutrition and related aberrations and
conditions, malnutrition is considered a nutrition-related disorder, alongside sarcopenia and frailty, overweight, obesity,
micronutrient deficiencies and the refeeding syndrome (Figure 1). (2)

Nutrition-related disorders and condition

Malnutrition

Sarcopenia / frailty

Overweight / obesity

Micronutrients deviations

Refeeding syndrome

Figure 1 - Classification of nutrition-related disorders and conditions.(2)

1.2 Risk indicators for malnutrition
1.2.1 Basic set of risk indicators for malnutrition
In general, the following basic set of risk indicators for malnutrition is used in the Netherlands to diagnose malnutrition in
adults (≥ 18 years): (3–7)
• BMI < 18.5 (18-69 years) and BMI < 20 (≥70 years) and/or
• Unintentional weight loss >10% in 6 months and/or
• Unintentional weight loss >5% in one month
In 2015, the European Society for Clinical Nutrition and Metabolism (ESPEN) proposed a new set of basic risk indicators for
diagnosing malnutrition (2):
1. BMI < 18,5
2.	OR >10% weight loss (no timeframe specified) or >5% weight loss in the last 3 months AND BMI <20 (70 years) or
<22 (>70 years)
3.	OR >10% weight loss (no timeframe specified) or >5% weight loss in the last 3 months AND FFM Index <15 kg/m2 for
women and <17 kg/m2 for men.
These ESPEN indicators of malnutrition seem stricter than the previous indicators based on BMI and unintentional weight
loss given above. According to the ESPEN indicators, a patient with a BMI >22 can only be classified as malnourished if there
is unintentional weight loss in combination with a low FFM Index. This would mean that primarily overweight patients would
only be diagnosed with malnutrition once their FFM Index passed a critical point. Several research groups are currently
comparing the new set of risk indicators for malnutrition with other sets to uncover which one is best at characterising the
malnourished patient. In the near future, this topic will be frequently addressed in articles and discussions.

1.2.2 Viewpoint of Malnutrition Steering Group
The Malnutrition Steering Group has so far only taken over the classification into categories of malnutrition from ESPEN
(see figure 1). The ESPEN criteria for malnutrition have not yet been adopted. Until more research data are available, the
Malnutrition Steering Group will continue using the standard basic set of risk indicators for malnutrition:
• BMI <18.5 (18-69 years) and BMI <20 (≥70 years) and/or
• Unintentional weight loss >10% in 6 months and/or
• Unintentional weight loss >5% in one month
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Including the measurement of the lean body mass in the diagnostic work-up of the nutritional status is supported and
encouraged by the Malnutrition Steering Group as it reflects the amount of muscle mass, which cannot be properly
estimated just with weight. However, a measurement of the lean body pass is not always possible. This topic wil be
considered in greater depth in section 2.1.4.

1.3 Types of malnutrition
The classification of types of malnutrition helps in clarifying the pathophysiology and determining the content of the
treatment goals. Figure 2 illustrates the different types of malnutrition as described by ESPEN. Table 1 gives an overview
of the diagnostic aspects for each type of malnutrition and the similarities, differences and examples of the types of
malnutrition.

Malnutrition

Disease-related,
with inflammation

Acute disease

Disease-related,
without inflammation

No disease

Socio-economic
or psychological
factors

Chronic disease

Hunger-related

Cachexia

Figure 2 – Types of malnutrition (2)
Table 1 Characteristics of types of malnutrition (2,4)
Disease-related
malnutrition with
inflammation Acute disease /
trauma

Disease-related
malnutrition with
inflammation –
Chronic disease

Disease-related
malnutrition
without
inflammation

Malnutrition
without disease
– Socio-economic
factors

Inflammation

Yes

Yes

No

No

Insulin resistance

Yes

Yes

No

No

Reduced
functionality

Yes

Yes

Yes

Yes

Examples

IC patients, trauma,
exacerbation of
an inflammatory
disease

Chronic phase of
an inflammatory
disease (e.g. Crohn,
rheumatism) or
cancer

Dysphagia, CVA,
anorexia nervosa

Too little intake of
nutrition due to
poverty, loneliness,
neglect, grief,
hunger strike,
starvation
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1.3.1 Cachexia
If disease-related malnutrition with inflammation is present, it could be a case of cachexia. Cachexia is characterised by a
severe metabolic dysregulation with consequences for the muscle mass, energy consumption, functionality and appetite.
Pathologies in which it can arise include cancer, COPD and other chronic inflammatory coditions. Distinctions are made
between precachexia, occurring relatively early in the course of the disease, cachexia as the disease progresses, and
refractory (irreversible) cachexia in the last period preceding death. With precachexia the weight loss is limited (≤ 5%), but
there is anorexia and metabolic dysregulation. Cachexia is associated with severe (>10%) weight and muscle loss. Refractory
cachexia does not respond to treatment, the Karnofsky index is ≤ 40 and life expectancy is ≤ 3 months. (8)

1.4 Causes of malnutrition
The causes of malnutrition can be classified into somatic, functional, psychological and social factors. Examples of somatic
factors include the disease state (differing grades of inflammation) and symptoms/nutritional issues due to the disease or its
treatment, such as diminished sense of taste or smell or appetite, dental problems, difficulty swallowing, dysregulation of a
feeling of hunger or satiety, disorders of digestion and uptake in the gastrointestinal tract, and pain. Examples of functional
factors include reduced mobility, limitations hindering or preventing the possibility of going shopping or preparing food,
and fatigue. Examples of psychological factors include anxiety, grief, depression and impaired cognition. Social factors
include, for example, loneliness, no social network that could arrange shopping, and poverty. The causes of malnutrition
lead to distinctions between the different nutrition-related deviations and conditions and types of malnutrition as presented
in Figures 1 and 2 and Table 1. Ascertaining the type of malnutrition is important because the diagnosis has prognostic
implications. For example, a nutritional intervention will have much less effect on the recovery of muscle mass in a patient
with inflammation-related malnutrition than in a malnourished patient without inflammation. (9)

1.5 Consequences of malnutrition
Malnutrition has negative consequences for the patient's state of health. In some studies, mostly associative ones (which
search for links rather than cause-effect), it has been shown that malnutrition is associated with a slower recovery and more
and severer complications. Insufficient food intake, illness and inactivity lead to a reduction in muscle mass, an important
characteristic of malnutrition. This causes a deterioration in the patient's general condition and reduces their heart and lung
capacity. Malnourished people often have a poorer immune status, delayed wound healing, a greater risk of developing
decubitus, a lower quality of life and raised mortality. These factors contribute to a longer duration of admission, a poorer
response to the medical treatment (chemotherapy, radiotherapy) and a greater use of medicines, which is associated with
increased healthcare costs. (10–12)

Wound healing
Decubitus

Condition

Malnutrition

Risk of dying

Quality of life

Functionality

 omplications
C
and infections

Duration of admission
Cost

Figure 3 – Possible consequences of malnutrition
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1.6 Prevalence of malnutrition
The prevalence of malnutrition is high in all sectors of the Dutch healthcare system. On average, one in four or five patients
in hospitals, healthcare institutions and home care is malnourished. Risk groups for malnutrition are vulnerable elderly,
chronically ill patients, oncological patients, patients who have undergone major surgery (or are about to undergo it), and
patients with a major physical injury. When interpreting prevalence figures, we must realise that they are based on different
sets of criteria. The criteria used are presented in the figures below.
Since 2004 the prevalence of malnutrition in the Netherlands has been measured annually as part of the National
Prevalence Measurement of Care Problems (LPZ, figure 4). An overview of the current prevalence figures from the LPZ can
be found at https://nl.lpz-um.eu/nl. In the residential, care and welfare institutions (nursing and retirement homes),
the prevalence of malnutrition has varied between 15% and 20% in the past few years.

50

Residential, care and
welfare institutions

45

Home care

40
35
30
25
20
15
10
5
0
2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Figure 4 - Prevalence of malnutrition in the Netherlands in 2004-2015, LPZ
Criteria used: A client is malnourished if he or she meets one of the following two criteria: BMI (Body Mass Index) less than
18.5 (clients aged 65 years plus BMI ≤ 20.0); unintentional weight loss exceeding 6 kg in the last 6 months or exceeding
3 kg in the last month. (13)
In 2016 the Malnutrition Steering Group and the Dutch Association of Dietitians (NVD) analysed the screening results (SNAQ
and MUST) upon admission of 564,063 patients from 13 hospitals in the period 2007 to 2015. On the first day of admission,
the screening outcome revealed 14 - 15% of the patients were “malnourished”. This percentage varied according to medical
specialism from 2% to 38%. The prevalence of the screening outcome “malnourished” was highest among patients from the
specialisms geriatrics (38%), oncology (33%), gastroenterology (27%) and internal medicine (27%) (figure 5). (14)
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SNAQ ≥ 3 points

MUST ≥ 2 points
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10%

5%

0%

Figure 5 – Prevalence upon hospital admission of screening outcome malnourished by medical specialism.
Criteria used: SNAQ and MUST score malnourished (14)

The prevalence of malnutrition in the home situation has hardly been examined. In a study from 2012 of a large group of
community-dwelling elderly, 30-40% of those with home care had a red SNAQ65+ score (screening outcome malnourished).
Among community-dwelling elderly who visited their GP for a flu shot and community-dwelling elderly in the LASA cohort
(Longitudinal Aging Study Amsterdam), the prevalence of a red SNAQ65+ score (screening outcome malnourished) rose with
increasing age to a prevalence of 20% in the oldest age group. (15)

Dutch

10

Home care: Community-dwelling elderly
with home care

45

Prevalence (%)

35

LASA: Community-dwelling elderly LASA cohort

40.1

40
33.8

Home care

36.2
32.8

30

30.1

25
20
15
10

7.8

8.6

5
0

14.1

GP practice 13.8
9.0
7.8

GP practice: Community-dwelling elderly
going to GP for flu shot
* P < 0.001 for age group trend

22.8 *
20.9 *

14.2
LASA

3.3
65-69

70-74

75-79

80-84

≥85

Age (years)

Age
(years)

LASA
(n)

GP (n)

Home
care (n)

65-69

209

476

71

70-74

336

502

93

75-79

269

428

157

80-84

247

305

188

≥85

206

167

305

Figure 6 – Screening outcome malnourished according to SNAQ65+

Malnutrition = an acute or chronic condition in which a shortage or imbalance of energy, protein and other nutrients
leads to measurable, detrimental effects on body composition, functioning and clinical results

Risk indicators for malnutrition:
• BMI < 18.5 (18-69 years old) and BMI < 20 (≥70 years) and/or
• Unintentional weight loss >10% in 6 months and/or
• Unintentional weight loss >5% in one month

Prevalence of malnutrition
On average, one in four or five patients in hospitals, care institutes and home care are malnourished.
• Nursing and retirement homes: 15-20%
•	Hospitals: on average, 14-15% are screened as malnourished on admission. This percentage varies according to
medical specialism from 2-38%
• Community-dwelling elderly: 20% for 75+ years
• Elderly with home care: 30-40%
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2. RECOGNITION AND DIAGNOSIS OF MALNUTRITION
In the process of the recognition and treatment of malnutrition, the steps in methodical treatment are followed: screening
and reporting, diagnosis, formulating treatment goals, treatment plan and evaluation. In this chapter the recognition and
diagnosis of malnutrition are described.

2.1 Screening and reporting
Early recognition and treatment of malnutrition and its risk factors are essential. Detection and intervention in the
home situation and early in the disease process can ensure that the severity of the malnutrition remains low, as do the
consequences for the complexity of care and care requirements. There is a screening instrument for malnutrition available
for each healthcare sector. Some screening instruments can be used in all healthcare sectors. The basic set of risk indicators
for malnutrition (section 1.2.1) can also be used, while it is most suitable for the outpatient clinic setting. (16)
Table 2 - Screeningsinstrumenten en hun toepassing

Screening instrument

For use in

must (5)

All sectors

mna-sf (17)

All sectors for elderly

pg-sga Short Form (18)

All sectors

snaq (19)

Hospital (clinical)

snaq65+ (20)

Community-dwelling elderly, rehabilitation centres

snaqrc (21)

Residential care (nursing and retirement homes)

nutric score (22)

Intensive Care

Screening for malnutrition and its risk factors is indicated upon admission in a healthcare institution, or when preparing the
needs assessment in home care as part of the nursing anamnesis, but preferably also in GP practices and/or the first visit to
the hospital’s outpatient clinic.
The screening can be conducted by the nurse or caregiver, and in the case of the PG-SGA SF the patient should fill in the
details if possible.
Screening without a treatment plan is futile. Documentation of the procedure for screening and communication of the
screening outcome to the doctor in charge and the dietitian are essential.
The Subjective Global Assessment (SGA) (23), the Patient-Generated Subjective Global Assessment (PG-SGA) (24) and the
Mini Nutritional Assessment (MNA) (25) are assessment instruments that collect more information than the above-mentioned
screening instruments. They result in a score that gives indications for multidisciplinary collaboration.

Dutch

Malnutrition
Steering Group

12

2.2 Diagnosis
After screening comes diagnosis. That is generally the task of the doctor and the dietitian. The diagnosed nutritional
status has several components: determining the needs assessment, expectations and motivation, data about the disease
or condition and the anamnesis, determining the metabolic status, nutritional assessment, and recording the social and
psychological factors. These factors are presented in figure 7. The data can be collected in the ICF flowchart (International
Classification of Function, Disability and Health (26), figure 8).
Determining the needs assessment and recording the relevant disease, social and psychological factors are generic
diagnostic components. In this guideline only the components that specifically apply to the diagnosis of the nutritional state
have been elaborated.
To assess the nutritional state, certain information is required:
1.
2.
3.
4.

food intake, consumption and losses
body composition and nutrient reserves
functional parameters
disease state

The first three points form part of the nutritional assessment. Information about the disease state (metabolic status/
inflammation, as indicator of the severity of the disease) provides supplementary information about the type of malnutrition
(see also Table 1).

Needs assessment, expectations, motivation
Disease/disorders and anamnesis
Disease factors/metabolic status
Nutritional assessment:
• Food intake, consumption and losses
• Body composition and nutrient reserves
• Functional parameters
Social and psychological factors
Figure 7 – Diagnostic components, with disease factors / metabolic status and nutritional assessment being specific for the
diagnosis of the nutritional state.
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Condition, injury, medical intervention
Medical diagnosis, stage, prognosis

Functions and anatomical properties
(disorders)

Activities
(restrictions)

Participation
(problems with
participation)

Anthropometry

Food intake

Muscle strength and mass

Shopping, cooking, eating and drinking

(Im)possibility to

Basal metabolic rate measured or calculated

Walking speed

fulfil social roles

Nutritional needs

Mobility/ exercise

Losses

ADL

Biochemistry (vitamin values in the blood)
Biochemistry (inflammation measurement)
Dysfunction (chewing, swallowing, transit, taste,
absorption)
Appetite
Anatomy (resections, stoma)
Motivation, expectation, disease insight
Consciousness, cognition, pain

External factors
(positive / negative)

Personal factors
(positive / negative)

Treatment

Needs assessment

Medication

Age, gender, education, civil status

Supplements

Preferences, habits, beliefs

Social network, informal care

Figure 8 – The ICF flowchart (26)

2.2.1 Nutritional assessment
With nutritional assessment, measurements are done in a structured manner (subjective and objective). A complete
nutritional assessment measures the food intake, consumption and losses, body composition, nutrient reserves and
functional parameters.
A minimum and optimal set of parameters cannot be established for a generic nutritional assessment. It depends on
the patient's disorders and restrictions. An indirect calorimetric measurement, a bomb calorimetric measurement or a
measurement of the body composition is not required in all cases but is essential in some.

2.2.1.1 Food intake
Weight change is a fundamental measure. If the hydration status has not changed, it provides an indication of the balance
between need and intake of energy and possibly of associated nutrients.
Food intake is difficult to measure, and there is not one technique that is suitable for every purpose and application. If a
technique is carefully chosen to measure food consumption, however, and if the consequences of potential errors are taken
into account when interpreting the data, a nutrition anamnesis can provide valuable information. Questions can be posed
about food intake with the dietary history method or a 24-hour recall. Alternatives include a food journal or a food frequency
questionnaire. (27)
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2.2.1.2 Consumption
A reliable method that is available in more and more places for the measurement of energy consumption at rest is indirect
calorimetry. As the energy calculation formulas provide only an estimate, indirect calorimetry is preferred for the calculation
of requirements. The calorimeter measures the excess over the basal metabolic rate for the disease. The excess activity can
be estimated with an activity questionnaire or an actometer. Actometers are small, wireless devices that can be worn on the
ankle, hip or arm and measure activity.
The nitrogen balance measures the difference between intake and loss of nitrogen. With a normal renal function, the
nitrogen balance provides a snapshot of the extent to which net loss and synthesis of body proteins are taking place.
The energy and protein requirement can by estimated by using formulas. There are several energy calculation formulas.
For protein there are recommendations for each indication. In general, the guidelines of the World Health Organisation and
the Health Council of the Netherlands are followed. This is clarified in section 3 on treatment.

2.2.1.3 Losses
Nutrients can be lost through vomiting and in stools and urine. To gain an impression of the bowel habit, the patient's
subjective report is scanned for details of frequency, undigested food remains, stickiness, colour and consistency. The
Bristol Stool Chart (28) and faeces analysis can be used for an objective result. The extent of loss of energy, protein and
glucose via the urine, and of nutrients via vomiting, can be estimated roughly and subjectively. If the losses are chronic, it
is advisable to conduct laboratory testing. The gastroenterologist and gastroenterology dietitian are then involved in the
treatment.
Losses can be objectively estimated in several ways. The stool can be tested for fat (Van der Kamer), nitrogen (Kjehldahl)
and energy (bomb calorimetry). Loss of protein, ketones and glucose can occur via the urine. The average composition of
pleural fluid, ascites, chyle, exudate, blood, dialysis fluid, and breast milk is known. If the volume lost is measured, the loss of
nutrients can be calculated. (29)

2.2.1.4 Body composition and nutrient reserves
To measure the body composition, one measurement with an indirect method or two measurements with two different
double indirect methods are preferred. Examples of indirect methods include Dual Energy X-ray Absorptiometry (DEXA),
densitometry (underwater weighing or the BodPod), MRI and CT scanning. Examples of double indirect methods include
skinfold measurements, circumference measurements (mid-upper arm, waist, upper arm muscle), bio-electrical impedance
analysis (BIA), and Body Mass Index (BMI). These measures have been elaborated by the Nutritional Assessment Platform
(NAP) in Standard Operating Procedures, which can be found at http://nutritionalassessment.nl.
In Maastricht the Short Nutritional Assessment Procedure (SNAP) method was developed. It consists of anthropometric
measurements (height, weight, arm circumference, triceps skinfold, wrist circumference, waist circumference) and hand
grip strength (to represent muscle function). The evaluation consists of comparing the absolute values with percentile
distributions in a pre-programmed Excel sheet. An estimate can be made of whether a patient scores too low (<P5), normal
or high for weight, muscle mass, fat mass and muscle strength. (30)
If the anamnesis and symptoms are suspicious, the vitamin status can be determined in the blood.
Fluctuations in the weight can be caused by disruptions in hydration. Given a general and rapid (acute) weight loss
exceeding 3% of the body weight, or exceeding 1 kg per day, dehydration must always be suspected. (31, 32)

2.2.1.5 Functional parameters
To get an idea of functionality, questions must be asked about the exercise pattern, functional limitations and symptoms of
fatigue. Functionality can be ascertained on the basis of at least two independent measures. Strength can be measured
with the hand grip strength or leg muscle strength. Other formats include a treadmill test and an exertion test. There are also
questionnaires available that can estimate functionality. (33)
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2.2.2 Metabolic status and disease factors
With inflammation, neutrophils and macrophages produce cytokines. This affects the synthesis of acute-phase proteins by
the liver. There are positive acute-phase proteins (blood concentration rises with inflammation) and negative acute-phase
proteins (blood concentration decreases with inflammation). Examples of positive acute-phase proteins are C-reactive
protein (CRP), D-dimer, fibrinogen, ferritin complement factors and plasminogen. Examples of negative acute-phase proteins
which can be used as a measure of inflammation are albumin, transferrin, transthyretin (pre-albumin) and anti-thrombin (1, 29).
With inflammation (due to acute disease, fever or trauma, for example), the physiological response to fasting changes as a
result of circulating cytokines, inflammatory mediators and stress hormones. The resting metabolism does not decrease but
rather increases, and the breakdown of amino acids is higher due to gluconeogenesis, synthesis of acute-phase proteins
(CRP, albumin), wound healing and the immune response. Due to the presence of cytokines and high levels of insulin, the
synthesis of ketones in the liver declines. The body uses ketones less as an energy source. (1) An overview of the metabolic
changes during fasting, with or without inflammation, is presented in table 3.
Table 3 Metabolic changes during fasting with or without inflammation (29)
Fasting without inflammation

Fasting with inflammation

Resting metabolism





Muscle protein breakdown





Protein synthesis





Plasma albumin

±



Nitrogen balance









Gluconeogenesis





Blood glucose





Plasma insulin concentration













Ketones

Insulin resistance
Salt and water retention
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2.3 Refeeding syndrome
The refeeding syndrome is a complication arising when starting to feed malnourished patients who have not had any oral
intake for a long period (>3 days). Recognition and timely intervention are the joint responsibility of the doctor and dietitian.
The Dutch consensus statement on Refeeding syndrome was written in 2012 by the Dutch Association of Nutritional Care
teams. This manual provides background information and direction for diagnosis and intervention. (34)

Screening for malnutrition and its risk factors is indicated
• upon admission in the healthcare institution
• in the needs assessment done by home care as part of the nursing anamnesis
• in the GP practice
• at the first visit to the hospital's outpatient clinic.
Screening without a treatment plan is futile. Documenting the procedure for screening and communicating the
screening outcome to the doctor in charge and the dietitian are essential

To diagnose nutritional status, the minimum amount of information required concerns:
1. food intake, consumption and losses
2. body composition and nutrient reserves
3. functional parameters
4. disease status
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3. TREATMENT, EVALUATION AND MONITORING
The treatment of malnutrition is tailored to the individual. Based on the diagnostic data, mono- and multidisciplinary
treatment goals are formulated. Nutritional intake, disease, treatment and related nutritional problems, exercise, ageing,
psychological and social status are important factors in developing malnutrition and thus also the factors determining the
success of the treatment.

3.1 Nutritional requirement
3.1.1 Energy
3.1.1.1 Measuring the resting metabolism
The energy consumption at rest (Resting Energy Expenditure, REE, or resting metabolism) can be estimated with indirect
calorimetry. It measures the quantity of oxygen consumed by the body (VO2) and the quantity of carbon dioxide produced
(VCO2). With these data, REE can be calculated with the Weir formula:
Energy consumption at rest (kcal/day) = [(VO2 x 3.941) + (VCO2 x 1.11)] x 1440

3.1.1.2 Estimating the resting metabolism
The total energy requirement varies greatly between patients, due to differences in both resting metabolism and energy
consumption through physical activity and disease. To determine the resting metabolism, measurement using indirect
calorimetry is preferred to estimating it using a formula. The evaluation of clinical and outpatient clinic patients revealed
that among the most common formulas, the WHO formula based on weight and height (1985) can best predict the energy
requirement at rest (compared with a measurement using indirect calorimetry). With overweight patients, the Harris &
Benedict formula (1919) provides the best estimate. The precision of these calculations is limited, however. The overestimate
or underestimate from the formula is acceptable (within a range of 10% under and over the measured resting metabolism) for
only half of the patients. (35)
Evaluation found that set factors, like 25 or 30 kcal/kg, were not suitable. They tended to exaggerate the result, leading to
the resting metabolism of underweight patients being assessed too low and that of overweight patients too high. Adjustment
of the weight in the formula did not improve the estimate. (35,36)

WHO formula 1985 (37)
Men
• 18-30 years:
• 30-60 years:
• >60 years:
Women
• 18-30 years
• 30-60 years:
• >60 years:

Resting metabolism (kcal) = 15.4 weight (kg) - 27 height (m) + 717
Resting metabolism (kcal) = 11.3 weight (kg)-16 height (m) + 901
Resting metabolism (kcal) = 8.8 weight (kg) + 1128 height (m) - 1071
Resting metabolism (kcal) = 13.3 weight (kg) + 334 height (m) + 35
Resting metabolism (kcal) = 8.7 weight (kg) - 25 height (m) + 865
Resting metabolism (kcal) = 9.2 weight (kg) + 637 height (m) - 302

Harris & Benedict formula 1919 (39)
Men
• 1919: Resting metabolism (kcal) = 13.7516 weight (kg) + 5.0033 height (m) - 6.7550 age (years) + 66.4730
Women
• 1919: Resting metabolism (kcal) = 9.5634 weight (kg) +1.8496 height (m) - 4.6756 age (years) + 655.0955
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3.1.1.3 Adjustment factor
To convert the resting metabolism into the total energy requirement, adjustment factors are used. There are two methods
available:
1.	General: 30% adjustment. This is a very generic method that does not distinguish between adjustment for disease
and for activity. It is applied because as the severity of the disease increases, the amount of physical activity generally
declines. For the majority of clinical patients, an adjustment of 30% will be sufficient, but that should be evaluated for
each individual patient. Little research has been done about this aspect.
2.	Specific: adjustments have been examined for a small number of diseases. An upper limit of 50% adjustment can be
used to prevent an accumulation of adjustment factors. There are exceptions, such as patients with extensive burns (39).

3.1.1.4 Which weight should be used in the formula?
With the formulas given above, gender, age, weight and height are entered. For weight, it is recommended to use the actual
weight. For overweight, adjusting the weight to be entered downwards results in an underestimate of energy consumption.
For underweight, the patient's energy consumption per kg body weight is raised by selective retention of organ mass.
Adjustment of the weight likely produces in that case a better estimate of energy consumption, but without adequate proof,
it cannot be applied. (35, 39, 40)

3.1.2 Protein requirement in different groups
A patient's protein requirement depends on age, quantity of lean BM, amount and type of physical activity, disease severity
and use of corticosteroids. Table 4 presents an overview of the current protein recommendations from the available
international guidelines. These recommendations are based on nitrogen balance studies and expert opinion, with limited
scientific support.
To achieve an increase in muscle mass, the synthesis of muscle protein must exceed muscle breakdown. In a healthy
situation, protein synthesis and breakdown are balanced. With disease and ageing, this balance can be negative due to:
• insufficient protein intake
• reduced utilisation of protein (anabolic resistance)
• reduced sensitivity of the muscle through inactivity (anabolic resistance)
• raised protein requirement due to inflammation
• changes in digestion and absorption
There is a consensus that in these situations more protein is needed than in a healthy situation. In general, a minimum
quantity of 1.2 g protein/kg body weight is recommended when the patient is ill.
For protein synthesis sufficient exercise is essential. In addition, the quantity of essential amino acids in the diet is important.
For a good anabolic response, around 10 g of essential amino acids are required in each meal. To achieve this, 20 g of
high-quality protein (animal protein) is required in each meal, or 25-30 g of average dietary protein. (41)

Table 4 Protein requirement in different adult groups

Group

Protein requirement

Healthy adults (18-64 years) (37)

0.8 g/kg body weight

Healthy elderly (>65 years) (42, 43)

1.0 g/kg body weight

Acutely ill patients (43, 44)

1.5-1.7 g/kg body weight

Chronically ill patients (43)

1.2-1.5 g/kg body weight
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The recommended quantity of protein can also be expressed as a recommendation per kg lean BM. This method accounts
for the differences in body composition between men and women and the variability in the ratio of fat and muscle mass in,
for example, athletes, people with an extreme body weight, and those with sarcopenia. The following ratios can be used.
• 1.1 g protein per kg FFM is roughly equivalent to 0.9 g protein/kg body weight
• 1.5 g protein per kg FFM is roughly equivalent to 1.2 g protein/kg body weight
• 1.9 g protein per kg FFM is roughly equivalent to 1.5 g protein/kg body weight

3.1.2.1 Protein requirement for underweight and overweight patients
The underweight body in general has more protein per kg body weight, and the requirement is underestimated. The protein
requirement is overestimated for an overweight body with a high fat mass if the current body weight is used. This can be
compensated by calculating the protein requirement on the basis of the measured lean BM.

3.1.2.2 Protein requirement with parenteral nutrition
Parenteral nutrition contains single amino acids. Single amino acids are heavier than protein because a water molecule
is released when two amino acid molecules bind together. Hoffer calculated that 100 g amino acids is equivalent to 83 g
protein and that 100 g protein is equivalent to 120 g amino acids. Parenteral provision of amino acids therefore provides
on average 17% less protein than oral or enteral provision of unhydrolysed protein. Thus, if you want to administer 0.8-1.5 g
protein/kg, it is necessary to give 1.0-1.8 g amino acids per kg. Plus the Atwater factor of 4 kcal/g protein does not apply with
parenteral nutrition. For amino acids a factor of 3.3 kcal/g (average) is used. (46)

3.1.2.3 Nutrition in the acute phase of disease
The Nutrition policy followed in the Intensive Care ward for patients in the acute phase of a disease differs by institution and
country. There are still too many controversies about the use of enteral or parenteral nutrition and the quantity of energy
and macronutrients in the first phase of acute disease. Arabi et al. (47) recently analysed the current state of science and
formulated ten research questions that need answering in the coming ten years. Preiser et al. (48) listed the topics under the
headings of consensus and controversy:
Consensus exists about:
• Enteral nutrition is preferred to parenteral nutrition because it retains the integrity of the intestinal tract
• The energy requirement cannot be estimated with formulas; measuring it with indirect calorimetry is necessary
• Do not give too much nutrition, never more than the measured requirement.
• Arginine is ineffective in the acute phase of a disease
Controversy exists about:
• Energy according to requirement versus less energy
• Protein according to requirement versus less protein
• Use of parenteral nutrition if enteral nutrition is not adequate versus no parenteral nutrition
•	If there is a risk of refeeding syndrome, build up the nutrition slowly versus rapid build-up with good monitoring
and supplementing deficits
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3.1.3 Micronutrients
The recommended quantities of micronutrients like vitamins, minerals and trace elements were prepared by the Health
Council of the Netherlands and intended for a healthy person. It is unclear, due to a lack of sound research, to what extent
there is a changed need for micronutrients during disease states. A shortage of vitamins and/or minerals in patients is
difficult to ascertain, as the plasma levels of micronutrients do not always reflect the body's store and are strongly influenced
by the changing requirements during disease. Until sufficient research data are available, the recommended daily allowance
for healthy people will be retained as a baseline. It is advisable to pay additional attention to vitamin B1 (thiamine). The body's
store of this vitamin is small, and the consequences of a deficiency are great. If a shortage of micronutrients is suspected:
- Supplement all micronutrients according to the recommended daily allowance (RDA)
- Supplement vitamin B1: 100-300 mg orally, enterally, intramuscularly or intravenously
- Specific determination of micronutrient values in the blood and supplement according to the outcomes. (49)
Another point of concern is vitamin D. The Health Council of the Netherlands recommends men and women with a dark skin
in all age groups, pregnant women and women between 50 and 70 years take 400 IU (10 µg) of vitamin D. For elderly men
and women (70+ years), the recommendation is 800 IU (20 µg) of vitamin D. (50)
When using a multivitamin/mineral supplement, it is important not to exceed the dosage of 100% of RDA (this does not apply
in the case of losses). The dietitian can evaluate the intake. With tube feeding and/or parenteral nutrition, the provision of
micronutrients is usually good. A bottle of fluid nutrition generally contains a third of RDA. If the patient does not drink three
bottles of fluid nutrition each day, it is advisable to prescribe a multivitamin supplement or monitor the patient with blood testing.
The Dietetic Pocket Guide contains information about RDA, the maximum safe upper limit, toxic value, body's stores and
normal values. In table 5 recommendations are made to supplement shortages. This table must be applied with care as such
a general recommendation may not always be applicable in individual cases.
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Table 5 – Options for suppletion of vitamins, minerals and trace elements in deficiencies (29)

Type

Normal
values
serum
(VUmc)

Deficiency
(mmol/L)

Supplement
form (Oral
and IV)

Possible type
of supplement

Possible dosage

Oral

Tablet 25 /50/
100 mg

12.5-25 mg/g, with
severe deficiency
100 mg/d

Remarks

Water-soluble vitamins

Thiamine

80-160
nmol/L

<60 nmol/L
Ernstig <20
nmol/L

IM/SC
IV

Pyridoxine

Folic acid

Cobalamin

13-80
nmol/L

<13 nmol/L

>6 nmol/L

<3 µg/L, <150
ng/L in red
blood cells

150-700
pmol/L

B-complex

B-complex
Ascorbic acid

11-100
µmol/L

<150 pmol/L

njection fluid
50/100 mg/ml, 1 ml

Oral

Tablet 20/ 50/
100 mg

IM/IV

Injection fluid
1 ml = 50 mg

Oral

Tablet 0,5 / 5 mg

IM/IV

Injection fluid
5 mg/ml

25-100 mg
Added to TPN
0.5 mg/4180kJ

Possibly see
refeeding syndrome
See also acute
manual for internal
medicine in the case
of alcoholism

50-100 mg/d

Risk of overdose:
neurological
symptoms

0.5-1 mg/d curative,
preventive/
maintenance
0.25-0.5 mg/d, max
1 mg/d in 2 doses

Preventive against
neural tube defect:
0.4-0.5 mg/d 4 weeks
before until 8 weeks
after conception
dication: >60 cm
terminal ileum
resection. Possibly
methylmalonic acid
determination
Tablet is gluten-free

IM

Injection 1000 µg

Start dosage 1 x
week/month
Maintenance dosage
1000 µg/ 2 months
or 300 µg/month

Oral

Cardox5 (B6
50 mg, folic acid
5 mg, B12 400 µg)

1 tablet/d or 3 x /
week

Oral

Tablet
250 / 500 mg

≥12 years: 500 mg/d,
in severe cases 1 g/d

IV/IM

Injection fluid
ampul 5 mg:
100 mg/ml

500 mg/d, possibly
1-2 g infants 100
mg/d IV children:
100-500 mg/d in
2-3 doses IV

Not for premature
infants

Dutch

Malnutrition
Steering Group

22

Type

Normal
values
serum
(VUmc)

Deficiency
(mmol/L)

Supplement
form (Oral
and IV)

Possible type
of supplement

Possible dosage

1,2-3
µmol/L

Vitamin A drink
FNA 50.000 IE/ml

25,000-50,000 IU/d,
children <8 years
10,000-20,000 IU/d

1,25-dihydroxy: 5060 pmol/l

Cholecalciferol
800 IU Calcichew
D3 (500/400,
500/800,
1000/800)

400-880 IU/d,
children >4 years
400 IU

Cholecalciferol
FNA drink
50,000 IU/ml

for 8-12 weeks
10,000 IU/d or
50,000-60,000 IU/
week

Tocofersolan 400
IU, α-tocopherol
tablet 50 mg

1x d 1 tablet,
α-tocoferol
100-200 mg/d

Remarks

Fat-soluble vitamins
Retinol

Ergocalciferol,
cholecalciferol

Tocopherol

<50 nmol/L

Oral

25-hydroxy: >50
nmol/L

20-39
µmol/L

<20 µmol/L

Oral
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Type

Normal
values
serum
(VUmc)

Deficiency
(mmol/L)

Supplement
form (Oral
and IV)

Possible type
of supplement

Possible dosage

Remarks

Magnesium
hydroxide (Maalox
chew tablet:
aluminium oxide
200 mg,
magnesium
hydroxide 400 mg).
Maalox drink (forte)

3 x daily 1 tablet or
13-34 mmol/d oral

Not with severe
renal insufficiency or
hypophosphatemia

Magnesium
carbonate
(Magnesiocard forte
(sachet per 5-10
mmol) Mg-aspartate
-hydroxide)

10-60 mmol/d
(or 13-34 mmol)

Magnesium lactaat
8 mg tablet

3 x daily 1-2 tablet

Magnesium
gluconate 1000 mg
tablet. Magnesium
gluconate drink
43.6 mg Mg/ml
(FNA)

3 x daily 1-3 tablet
3 x daily 10-15 ml (at
night 20-30 ml for
better absorption)

Magnesium sulphate
(100 or 150 mg/ml)

10-15 mmol/d

Magnesium sulphate
(100 or 150 mg/ml)

Every 6 hours
1.5-3 mmol/h IV or
with very severe
hypomagnesemia
4 mmol/h IV

Phosphate drink
(1 mmol/ml)

15-30 mmol/d

NeutraPhos
250 mg

1x daily 1

Glycerophosphate

15-30 mmol/d

Glycerophosphate

0.25-1.0 mmol/kg
over 8-12 h For a
rapid drop (<0.3
mmol/L/d) or with
life-threatening
hypophosphatemia:
4.5 mmol/h for 3 h
IV followed by 2-3.5
mmol/h IV with max
90 mmol/d and
frequent monitoring

Fat-soluble vitamins

Mild to
moderate
0.5-0.7
Magnesium

Oral

0,7-1,0
mmol/L

IV
Severe <0.5

Mild to
moderate
0.3-0.8

Phosphate

Oral

0,7-1,4
mmol/L

Severe <0,3

IV

No magnesium oxide
due to laxative effect
and limited uptake

Risk of deficiency
with diarrhea
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Type

Normal
values
serum
(VUmc)

Deficiency
(mmol/L)

Supplement
form (Oral
and IV)

Possible type
of supplement

Possible dosage

Remarks

3 x daily 1-2 tablet

Calcium citrate is
better than calcium
carbonate (like
Calci-Chew)

Calci-Chew D3
1000 mg/880 IE or
500 mg/800 IE

1 x daily 1-2 tablet

Especially supplement with colon
in situ to prevent
nephrolithiasis
(kidney stones)

Zinc sulphate drink
13.3 mg/ml zinc
sulphate (is 3 mg/
ml = 0.045 mmol/
ml zinc).

3 x daily 200 mg
(= 15 ml) after a meal.

With SBS: 220-440
mg zinc sulphate

3 x daily 200 mg
30 minutes before
a meal

Menstruating women
lose around 30 mg
of iron per month.
Do blood sampling
preferably in the
morning

Suspension
20 mg/ml = 6.5 mg
Fe++/ml

3 x daily 10 ml

nflammation and
chronic diseases
lead to lower iron
levels and transferrin
concentrations

Ferinject 50 mg
Fe+++/ml injection
vial 2 or 10 ml

15-20 mg/kg body
weight max 1 g/d,
max 1 g/week.

Give a test dose the
first time

Minerals and trace elements
Calcium-citrate
tablet 500-600 mg
Calcium

Zinc

2,20-2,60
mmol/L

10-19
µmol/L

Depends
on multiple
findings

<10

Oral

Oral

Ferrofumarate:
tablet 100 mg (32.5
mg Fe++), 200 mg
(65 mg Fe++).

Iron

M: 12-35
µmol/L
F: 9-30
µmol/L

Ferritin
<15 µg/l
Transferrin
saturation
<15%

Oral

IV

Dutch

Malnutrition
Steering Group

25

3.2 Exercise and health
Exercise is important for all age groups. In this guideline the emphasis lies on exercise for the elderly. Many of these
recommendations apply equally well to the general adult population.

3.2.1 Exercise for elderly
There is no longer any doubt about the health benefits of physical activity for the elderly (51–53). Various studies have
shown that physical activity is associated with lower morbidity and mortality from different conditions, or in other words,
physical inactivity leads to numerous complications (53–57). Physical inactivity is associated with chronic diseases like
diabetes type 2, cardiovascular diseases, blood pressure, obesity and cancer (58–62). It is also associated with frailty and/or
sarcopenia, the age-related loss of muscle mass, strength and physical function (54, 63, 64). This leads to the elderly being
dependent on care earlier and at greater risk of admission to a nursing home or hospital and a lower quality of life (65).
During hospital admission the physical inactivity results in enormous losses in muscle mass and strength. This in turn delays
recovery and increases the risk of readmission after discharge (57,66–69).

3.2.2 Exercise participation of elderly
According to the Sport knowledge centre, 58% of Dutch people over 65 meet the Dutch exercise norm for the elderly of
30 minutes of moderate exercise five times a week. Less than half of those over 75 meet this norm, and only 7.4% meet the
fitness norm of intense exercise at least three times a week. It is also recommended to do strength-training exercises at least
2 times a week (the strength norm), but it is not known whether this norm is met or not. (70) In hospital, the level of physical
activity is very low; it is estimated at 4% daily. (71)

3.2.3 Current physical activity guidelines
The current guidelines for exercise for the elderly consist of the Dutch exercise norm, the fitness norm and the strength
norm. To prevent or alleviate the majority of negative consequences of inactivity among the elderly, it seems moderate to
intensive exercise at least 5 times a week with weight training 2 times a week is essential. There is no exercise guideline for
malnourished elderly people, but an increase in physical activity consisting of strength (light), endurance and/or functional
exercises would appear to offer many health benefits.

3.3 Treatment plan
The treatment goals differ from patient to patient, depending on the medical diagnosis and the dietitian’s diagnosis and
the needs assessment. Basic goals in the nutrition and exercise treatment of malnutrition are sufficient intake of protein,
energy and micronutrients, sufficient exercise and alleviating nutrition-related symptoms. Endpoints for the measurement of
effectiveness are a complete nutritional intake, muscle mass, muscle strength and weight change, functionality and decrease
of nutrition-related symptoms.

3.3.1 Nutrition
The dietitian will optimise the nutrition, taking into account the patient’s preferences and habits. If the treatment goals cannot
be achieved with a standard diet, the use of dietary nutrition for medical use is indicated.
The general rule of thumb for the introduction of dietary nutrition for medical use (protein powder, drink nutrition, tube
nutrition, parenteral nutrition) is:
With an intake of 75 – 100% of the ascertained requirement, the treatment plan consists of protein- and energy-rich nutrition
in the form of enriched main meals and snacks, possibly supplemented with drink nutrition. The treatment plan is evaluated
within 7-10 days and adjusted as necessary. Even after the evaluation of the treatment plan, monitoring of the intake is
desirable.
With an intake of 50% – 75% of the ascertained requirement, the recommendation is to add protein- and energy-rich
nutrition to the drink and/or tube nutrition. The treatment plan is evaluated within 4-7 days and adjusted as necessary.
Even after the evaluation of the treatment plan, monitoring of the intake is desirable.
If the intake is less than 50% of the requirement, and there is no possibility of a rapid improvement of intake, then full tube
nutrition is indicated, supplemented with whatever is possible by mouth. The treatment plan is evaluated within 2-4 days and
adjusted as necessary. Even after the evaluation of the treatment plan, monitoring of the intake is essential.
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Total parenteral nutrition (TPN) is indicated when feeding through the gastrointestinal tract has been inadequate for longer
than seven days because enteral nutrition is not possible or not fully possible or is contra-indicated; (72)
The above-mentioned rule of thumb is a general starting point, which can be deviated from depending on the specific
characteristics and individual situation of the patient.

3.3.2 Exercise programmes
Considerable research has been done into different types of training to increase physical activity and prevent or treat the
negative outcomes (62). These types of training can be classified into weight training, endurance training, the combination of
strength and endurance training (concurrent) and functional and/or home training.

3.3.2.1 Weight training
Weight training consists of structured, progressive exercises conducted against resistance. It is very effective in preventing
the loss of muscle mass and strength in elderly people or even increasing them (73–75). It stimulates muscle protein
synthesis and hypertrophy, and reduces muscle protein breakdown (76, 77). It also makes muscles more sensitive to dietary
proteins which, in combination with weight training and sufficient dietary proteins, stimulates muscle protein synthesis
further, leading to an increase in muscle mass (78–80). Long-term studies combined in meta-analyses show that the lean
BM increases by 1.1 kg and strength by ~30% after 4 months or longer of weight training (73, 75). In addition, weight training
significantly improves physical function, like walking speed, getting up from a chair and balance (81).

3.3.2.2 Endurance training
Endurance training greatly improves the endurance of the elderly through mitochondrial adaptation and increasing
cardiovascular capacity. These changes greatly improve physical functioning like, for example, the 6-minute walk test. (82)
The latest insights suggest that a combination of weight training and endurance training (done concurrently) is most effective
in improving muscle mass and physical function. A new study by Villareal revealed that during caloric restriction, the
combination of weight training and endurance training is superior in 1) retaining muscle mass and strength in comparison
with endurance training alone, and 2) increasing the maximum oxygen uptake in comparison with weight training alone. The
authors concluded that the combined training is superior in improving physical function than the individual training methods.
(83,84)

3.3.2.3 Functional / home training
Functional training and/or home training contain strength and endurance training elements, but often also include exercises
that target flexibility, balance and/or specific conditions. There is relatively little supportive evidence, but the majority of the
data show positive effects on the physical functioning of the elderly. (85)

3.3.3 Exercise programmes for malnutrition: insufficient evidence
There is insufficient evidence of the effects of training on a malnourished person. Research has shown that physical effort
stimulates protein synthesis, but also protein breakdown, so the protein balance at the body level, including the muscle
protein balance, remains negative if insufficient protein is available. Malnutrition is significantly associated with a low protein
intake, so it is likely that there are not enough proteins available for the muscle to recover from the physical exertion.
There is also a lack of energy to carry out the physical exertion and to recover from it. A frequently raised practical question
is whether patients who are malnourished should exercise. Campbell et al. found that weight training improved muscle
mass and physical function even with a low protein intake (86). Comparable results were noted by Casteneda in nephrology
patients. With a protein intake of 0.6 g/kg/d, positive effects of physical exertion were evident. (87) So despite a low protein
intake, an exercise intervention seems to have added value. More research is clearly required.
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3.3.4 Exercise programmes in the hospital
During a hospital admission, it seems difficult to increase physical activity. The disease and its associated limitations,
including fatigue, open wound, fear of moving or falling, restricts physical activity. But even the smallest exertion increases
protein synthesis and reduces muscle mass loss (88, 89). Observational research suggests that increasing physical activity
from 4 minutes to 16 minutes shortens the hospital admission by a day. Unfortunately, little research has been done into
which form and intensity of training would be optimal. An individual, progressive, safe programme with endurance, strength
and functional exercises seems a promising intervention, but more research is required to confirm the effectiveness,
feasibility and sustainability.

3.4 Evaluation and monitoring
The components of diagnosis, namely the balance of intake (protein and energy) and requirement, weight and changes in
weight, muscle mass and strength, function and inflammation/disease state and nutrition-related symptoms, also form part
of the evaluation of the effectiveness of the interventions employed (nutrition and exercise). Endpoints for measuring the
effectiveness are a complete nutritional intake, muscle mass and changes in weight, exercise, function and decrease in
nutrition-related symptoms.
During illness and treatment, the patient's clinical situation can change quickly, for example due to acute problems that
disrupt the nutritional intake and acute changes in the extent of systemic inflammation. The patient's nutritional state and
risk factors for malnutrition should be monitored systematically not only during hospital admission, but throughout the entire
procedure from diagnosis to rehabilitation.

3.5 Transmural transfer
For the transmural transfer of the nutritional management (hospital, primary care, nursing or retirement home, or rehabilitation
centre), a transmural transfer form for malnutrition has been developed to accommodate transfer between dietitians.
(http://www.stuurgroepondervoeding.nl/wp-content/uploads/2015/02/TOAD-overdrachtsformulier.pdf). The GP and the
doctor in charge receive a copy of this transfer form after obtaining the patient's consent. The Malnutrition Steering Group
advises doctors to include a section about nutrition in the discharge letter for the GP: “Nutritional policy during admission
and nutritional advice on discharge”.
The following aspects must at least be covered:
• Reasons for the transfer
• Medical diagnosis
• Dietitian's diagnosis
• Relevant medication and supplements
• Relevant laboratory results
• Anthropometric data upon discharge and progress in the past period
• Nutritional intake on discharge and progress in the past period
• Treatment goals
• Details from the evaluation of these treatment goals
• Interventions by the dietitian
• Use of medical nutrition
• Multidisciplinary collaboration
The doctor in charge at the hospital should state the evaluation of the patient's nutritional state in the discharge letter for the
GP. The nurse should state the evaluation of the patient’s nutritional state in the discharge letter for the nurse practitioner or
the technical multidisciplinary team.
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3.6 Malnutrition in the palliative phase
3.6.1 Palliative care
Palliative care refers to care that does not aim at curing the underlying condition but focuses on the patient's welfare and
comfort. This care is primarily used when the patient is nearing the end of his or her life. It targets quality of life, symptom
management, a proactive approach to symptoms, the patient's autonomy, and pays attention to psychosocial, emotional
and spiritual aspects, and to loved ones. Several phases of palliative care are distinguished: the predominantly diseaseoriented palliation, the predominantly symptom-oriented palliation and the dying phase. (90) In practice these phases
cannot be clearly separated, but there is a gradual transition to the next phase with disease progression. Sometimes this is
only evident afterwards.

3.6.1.1 Nutrition in the palliative phase
When advising about nutrition, the expected length of survival and the medical policy/aim followed are important. A pre
dominantly disease-oriented palliative treatment focuses on extending life expectancy. Maintaining the nutritional state can
be a meaningful goal. When no life-extending treatments are possible and the treatment gradually shifts to predominantly
symptom-oriented palliation, the patient can sometimes live for a reasonably long time and benefits from nutrition that
conforms to his or her requirements (calculated). At some point, however, maintaining the nutritional state no longer takes
priority. Then comfort nutrition is given. This involves advising nutrition, if the patient can and wants to eat, that the patient
can tolerate and digest the best, and that suits his or her manner of coping with the progressing disease process. Screening,
weighing and measuring are no longer advisable and should be stopped. In the dying phase, refraining from eating and
drinking is part of the dying process. (91)
The changing role of nutrition when life expectancy is short and the social function of eating no longer applies can have
radical consequences for the patient and his or her loved ones. Sometimes the patient is very focussed on nutrition, while in
other cases the patient can decide not to be bothered with nutrition. Nutritional care can be an important part of the care
provided by family members. The patient may feel guilty because s/he no longer enjoys eating the food that has been
prepared with great care. The family members may feel helpless when eating is no longer possible. It is important to show
understanding for the need of loved ones to care for the patient, especially in terms of nutrition. It is important to stress that
refraining from eating and drinking is normal at the end. ‘The patient will not die because s/he no longer eats and drinks, but
stops eating and drinking because s/he is going to die’. (91)

3.6.1.2 Dietary supplements for medical use in the palliative phase
Administering dietary supplements for medical use in palliative care demands special attention. When deciding on whether
or not to start enteral or parenteral nutrition, it is important to know: the life expectancy, the patient's general condition, the
potential disadvantages of the intervention, and the wishes and emotions of the patient, loved ones and caregivers. With
weight loss due to refractory cachexia, clinical nutrition does not make sense. With obstructions situated high in the throat or
oesophagus, tube nutrition can be a good option if the patient's intake is much too low despite individual dietary adjustments.
Preconditions for starting clinical nutrition in this situation are a life expectancy of at least 2-3 months and a Karnofsky index
score of at least 50. Parenteral nutrition is only given in palliative care if nutrition is impossible through the gastrointestinal
tract for a short period, such as with a transient ileus. (90,91)
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3.7 Conclusion of treatment
The nutritional treatment is stopped once the treatment goals have been achieved or as described above for the palliative
phase. Agreements are made with the patient, informal carer and other caregivers about monitoring the patient's nutritional
state and what would trigger the resumption of treatment. Advice is given about maintaining the nutritional state.

Nutritional requirements
•	It is better to measure the energy requirement. If this is not possible, the WHO formula can be used, or the Harris
& Benedict formula for an overweight patient. The actual weight is used in this formula
•	The protein requirement is best calculated using the measured lean BM. If this is not possible, the Gallagher
formula can be used to calculate the lean BM. Ill patients and the elderly have an increased protein requirement.
•	With a suspected micronutrients deficiency, it is recommended to supplement all micronutrients according to
the RDA and add 100-300 mg vitamin B1. Then specific micronutrient values are determined in the blood, and
supplements prescribed on the basis of the results.

Transmural transfer
The doctor in charge at the hospital reports the evaluation of the nutritional status in the discharge letter for the GP.
The nurse states the evaluation of the patient's nutritional state in the discharge letter for the nurse practitioner or
the technical multidisciplinary team.
The dietitian is responsible for the transmural treatment transfer according to a set format. This transfer form is sent
to the dietitian in another care sector, the GP and any concerned specialist and nurse or nurse practitioner.

Exercise
To prevent or alleviate most of the negative consequences of inactivity in the elderly, moderately intensive exercise
at least 5 times a week with weight training 2 times a week seems essential. There is no exercise guideline for
malnourished elderly people, but an increase in physical activity consisting of weight (light), endurance and/or
functional exercises would appear to be favourable and supportive and offer many health benefits.
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4. MULTIDISCIPLINARY TASK DISTRIBUTION
Malnourished patients are generally ones with a complex clinical picture. The treatment is therefore always multi-/
interdisciplinary, requiring good collaboration. Caregivers always prepare the policy in consultation with the patient and
any informal carers. They take the patient's specific circumstances into account. Caregivers emphasise the necessity for
self-management and recognise the patient's own responsibility and align the policy appropriately.
The National Primary Care Collaboration Agreement (LESA) on Malnutrition (92) describes the multidisciplinary collaboration
involved with the primary healthcare of malnourished patients. Table 6 presents the multidisciplinary collaboration in
treatment, referral and consultation.
Table 6 – Task distribution between GP, dietitian and nurse in primary healthcare for malnourished patients (92)

Care provider

Risk of malnutrition

Malnutrition

GP

General advice and tips for protein and
energy-rich diet and snacks (NHG patient
letter). Consultation with the dietitian if
treatment goal not met.

Referral to dietitian and concurrent general
advice on protein and energy-rich diet and
snacks. Consultation with dietitian if recovery
stagnates.

Dietitian

Individual nutrition intervention. Consultation
with the GP if recovery stagnates. Referral
to the GP in the event of additional disease
symptoms.

Individual nutrition intervention.
Consult the GP in the event of:
•	
Risk of refeeding syndrome
• Stagnating recovery
Referral to the GP in the event of additional
disease symptoms.

Nurse

General advice on protein and energy-rich diet
and snacks. Consult the GP in the event of:
• additional disease symptoms
• stagnating recovery
Consult the dietitian in the event of stagnating
recovery.

Referral to GP and/or dietitian. Implementation
of the nutrition intervention and consult with
dietitian in the event of problems.
Consult the GP in the event of:
• additional disease symptoms
• stagnating recovery

In general, the following task distribution applies to all care sectors:
The dietitian is responsible for the nutritional treatment. S/he diagnoses malnutrition, prepares a treatment plan in
consultation with the patient, formulates the treatment goals with the patient (SMART), evaluates the treatment and aligns the
nutritional care with the other caregivers.
The physiotherapist is responsible for the exercise portion of the treatment plan. S/he considers the nutritional state in the
diagnosis, and the dietitian and physiotherapist align their treatments.
The doctor warns about problems and integrates the nutritional treatment (objective and implementation) in the overall
medical treatment.
The nurse is the coordinator of care. S/he points out the problems (risk of malnutrition, insufficient intake) and takes action.
S/he also offers support in implementing the nutritional treatment plan, especially if tube nutrition is prescribed.
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The care has a monitoring function and can motivate and help the patient to eat well and exercise.
The dietary assistant has a monitoring function and encourages and helps the patient to eat enough.
The logopedist provides prevention, care, training and advice for oral functions, swallowing and chewing.
The other medical and paramedical disciplines (ergotherapist, dental hygienist, dentist, etc.) have a monitoring function
and report their suspicions of problems to the doctor in charge or the dietitian.
The Malnutrition Steering Group recommends arranging multidisciplinary consultation about complex patients with nutritional
problems. In many hospitals, such meetings are organised weekly.
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