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Abstract (English)
Background
Undernutrition among older adults occurs in all health care settings. The ethology is multifaceted and
characterized with poor appetite and food intake leading to weight loss. The consequences of undernutrition
are multiple and severe, such as increased risk of infections, prolonged recovery, morbidity, dependency of
help, loss of autonomy, hospitalization, poor quality of life and mortality.
Aim
This paper aims to summarize the existing evidence on undernutrition, identify barriers to achieve successful
implementation of nutrition management and identify older adults' perspective to nutritional problems and
management.
Methods
Literature search was performed 3 July 2019 in the electronic databases PubMed, Cinahl, Embase and
Cochrane Library for full length article in the English language.
Results
Nutritional problems remain unrecognized because health professionals adopt an unsystematic approach to
nutritional problems with missing screening, assessment, nutritional plans and monitoring.
The types of interventions vary, e.g. oral nutritional supplements (ONS), nutritional counselling, dinning
environment, mealtime assistance, or active involvement of the older individual.
A recent hospital study showed that a systematic approach, to ensure patients 75% of their nutritional needs,
significantly improved health outcomes.
In the municipalities, individualized and general strategies have shown positive effect on energy and protein
intake, maintained functional status, reduced risk of complications, readmission to hospital and mortality.
Multiple barriers hinder effective implementation of nutritional interventions and thus remain unrecognized
and untreated. Barriers may be related to organizations or individuals e.g. poor inter-disciplinary
communication and collaboration; poor knowledge; poor education, poor involvement of the older adult and
his/her family resulting in poor nutritional care.
Conclusion
Studies on undernourished older people have demonstrated improved outcomes, but multiple barriers hinder
effective implementation and nutritional problems may remain unrecognized and untreated. The
responsibility lies with the health care professionals, the management and the politicians, who need to take
action and implement the necessary nutritional interventions in a systematic and persistent way. This will
save costs for extra care due to the decreased physical functioning of older persons and to hospitalizations
due to increased morbidity. More research is needed that includes older peoples' perspective on nutritional
problems.
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Abstract (dansk)
Baggrund
Underernæring blandt ældre ses i alle dele af sundhedsvæsnet. Årsagerne er mangeartede og kendetegnet ved
nedsat appetit og kostindtag, som medfører vægttab. Konsekvenserne af underernæring er mange og
alvorlige, så som forøget risiko for infektioner, forlænget tid til helbredelse, øget sygelighed, afhængighed af
hjælp, tab af selvstændighed, hospitalsindlæggelse, nedsat livskvalitet og død.
Formål
Denne artikels mål er at opsummere den aktuelle evidens om underernæring, identificere barrierer for
succesfuld ernæringsbehandling og identificere den ældres perspektiv på ernæringsproblemer og hvordan
disse håndteres.
Metode
Litteratur søgning blev gennemført 3. juli 2019 i de elektroniske databaser PubMed, Cinahl, Embase and
Cochrane Library. Der blev søgt efter fuld tekst artikler på engelsk.
Resultater
Ernæringsproblemer forbliver uløste fordi sundhedsprofessionelle anvender en usystematisk tilgang og ofte
udelader screening, vurdering, ernæringsplan eller overvågning af ernæringindsatsen.
Interventionstyperne er forskellige fx ernæringssupplement, ernærings vejledning, spisemiljø, spise assistent
eller aktiv involvering af den ældre.
Et hospitals baseret studie viser signifikante resultater på helbred ved at anvende en systematisk tilgang, som
sikrer patienten 75 % af sit ernæringsbehov.
Indenfor det kommunale område har såvel individuelle og generelle strategier vist positiv effekt på energi og
proteinindtag, bevaret funktionsstatus, reducerede komplikationer, genindlæggelse på hospital og død.
Adskillige barrierer forhindrer effektiv implementering af ernæringsinterventioner og derfor bliver
problemerne ikke opdagede og forbliver ubehandlede. Barriererne kan være relateret til organisationer eller
individer, fx tværfaglig kommunikation og samarbejde; ringe viden og dårlig uddannelse af de
sundhedsprofessionelle, og ringe involvering af den ældre og dennes familie. Hvilket fører til dårlig
ernæringspleje.
Konklusion
Underernæringsstudier har dokumenteret forbedrede resultater, men mange barrierer forhindrer effektiv
implementering hvorfor ernæringsproblemerne ikke identificeres og ikke behandles. Sundhedsprofessionelle,
ledere og politikere må handle og implementere de nødvendige ernæringsinterventioner på en systematisk og
vedholdende måde. Herved vil der kunne spares økonomiske ressourcer til ekstra pleje pga. ældres nedsatte
funktionsniveau og hospitalsindlæggelser som følge af øget sygelighed. Desuden er der behov for mere
forskning som inkluderer den ældres perspektiv på ernæringsproblemer.
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Introduction
Prevalence of undernutrition
Undernutrition among older adults occurs in all health care settings. In hospitals the prevalence of
malnutrition and risk of malnutrition is estimated to be 30-83% (1-3), in the rehabilitation settings
53-92 % (4,5), in the community 5-35% (6-10), and in nursing homes 4-97% (4,11). In other health
care settings, literature on the prevalence is rare. Smaller studies found unintentional weight loss in
26% of out clinic patients (12) and 17 % in general practice (13).

Causes of undernutrition
The cause of undernutrition is multifactorial. Aging per se affects appetite and food intake in
several physiological ways such as reduced appetite, decline in smell and taste senses, dental and
chewing problems. Additionally, psychological, social and environmental factors affect appetite and
food intake, caused by factors like eating alone, fatigue, sadness and loneliness (14-20).

Consequences of undernutrition
The consequences of undernutrition are multiple and severe. Undernutrition, with breakdown of
protein cells, leads to muscle loss, respiratory failure and compromised heart function as well as
decrease in immunity. These consequences lead to decreased capacity of daily activities, physically
dependency and loss of autonomy. A vicious cycle is established, resulting in social isolation and
aggravation of the nutritional state with increased risk of infections, prolonged recovery, morbidity,
hospitalization, diminished quality of life, risk of nursing home replacement, and increased
mortality (5,6,11,21). On a society level undernutrition has major economic consequences due to
increased utilization of health care resources (1,22,23).

Definitions
According to "The European Society for Clinical Nutrition and Metabolism" (ESPEN)
undernutrition can be categorized as 1) disease-related malnutrition (DRM) with or without
inflammation, or 2) undernutrition without disease (24). DRM with inflammation is caused by a
concomitant disease leading to reduced food intake, tissue breakdown and weight loss. Unlike
younger individuals, older people do not spontaneously regain appetite after diseases (25). DRM
without inflammation is related to factors like dysphagia, neurological diseases, dementia and
depression. Undernutrition without disease is among older adults in the developed countries
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socioeconomic or psychologic-related malnutrition, which may be caused by poverty, social
inequities, poor care, mourning, poor dentition, or self-neglect (24). Sarcopenia, which is agerelated loss of muscle mass and function (26), in combination with disease-related inflammation
leads to the onset of the syndrome of frailty (27). The frail individual will be at risk for poor
outcomes in the presence of stressors (e.g. risk of falls, fractures and physical disability) (28).

Political focus on undernutrition
In 2009, the European Council adopted a number of recommendations to combat undernutrition
among older Europeans in care homes and home care. The recommendations enable the
establishment of a framework for health care workers, caregivers, organizations, management and
policy makers for further implementation on a national and international level (29). Moreover, a
health policy report from the World Health Organization brought focus on the need for respectful
inclusion of patients' and families' preferences, values and goals and their involvement in health
care decisions (30).
The question is, whether or not local politicians in regions and municipalities have adapted these
recommendations to local conditions and involved citizens and health care staffs in the
implementation.

Barriers to tackle undernutrition
Researchers have identified barriers to provide good nutritional care and prevent and treat
undernutrition (31,32). Despite this, undernutrition remains a problem in all health care settings.
One explanation may be lack of focus from health professionals, management and politicians.
Another explanation could be that older, undernourished people and health care professionals have
different views on the prioritization and severity of the nutrition problem (33). Older peoples'
perceptions and experiences with nutritional care have not received sufficient attention and are
lacking in the literature.
The purpose of this paper is to review and summarize the existing evidence on undernutrition
among older adults, to identify barriers for successful implementation of nutritional management
and to identify older adults' understanding of nutritional problems and how to manage them.
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Methods
References for this narrative review were identified through searches of publications in the
electronic databases Medline, Cinahl, Embase and the Cochrane Library. The literature search was
performed 3 July 2019 and limited to full-length articles in English. The search terms included
keywords for older adults (e.g. older people, aged 65+), health care setting (e.g. hospital, home care,
nursing home), malnutrition/undernutrition with intervention (e.g. nutritional support), and
outcomes (e.g. health-related outcomes, barriers, patient-centered, patient perspective).
Retrospective searches were also conducted from relevant articles, evidence-based guidelines and
other sources. Results from the search were examined, grouped into categories and subsequently
discussed in this narrative review.

Results
The nutritional care process
National and international authorities, nutrition organizations and societies recommend a systematic
approach to identify and treat undernutrition in hospitals as well as in community health care. The
nutritional care process includes four steps: 1) screening 2) assessment/ diagnosis 3) nutritional care
plan and 4) monitoring (24,34).

Systematic screening, assessment, nutrition care plan and monitoring
Early identification of nutritional status is essential (35). Therefore, nutritional screening should be
performed in all subjects that come into contact with health care services, independent of diagnosis
(34). Depending on the setting, screening should be performed within the first 24-48 hours after
first contact and thereafter at regular intervals (24).
Older adults who are identified as malnourished or at risk of malnutrition should undergo a
nutritional assessment to provide information on the severity and underlying causes for poor
nutritional status and/or intake (e.g. swallowing difficulties, mouth and/or dental problems, side
effect of medication, nausea). Based on screening and assessment, individual goals are defined,
including goals for dietary intake and body weight (24). Finally, the nutrition care process needs to
be monitored and reassessment performed in order to adjust to new situations and experiences (34).
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Barriers to systematic nutritional care
Up to 40-50% of older people are not nutritionally screened during hospital stay. This results in
underestimation of nutritional problems (3,36). Nutritional problems remain unrecognized, because
health care professionals do not screen or assess for malnutrition, but solely base their assessment
on clinical judgments. They may leave out e.g. overweight and obese persons from screening
programs. Interventions in obese individuals aimed at weight loss should always be combined with
physical exercise to prevent loss of muscle mass (37).
Barriers against good nutritional care are many; lack of time, knowledge, competences and
priorities by health professionals, structure and organization as well of lack of focus by the
management (3,10,31,38).
Older persons find the main barrier to be poor appetite. In hospitalized older persons poor appetite
is related to pain, bad taste and side effects of medication (39). Older persons living in the
community find that poor appetite is related to eating alone, poor health, changed food preferences,
poor mouth and teeth status as well as chewing and swallowing difficulties (7,40,41).
The responsibility for providing nutritional care in all care settings lies with the health professionals
(29). The care staffs in hospitals and municipalities are often left to themselves when looking for
solutions of problems they encounter. Adjustment of guidelines and procedures to local conditions
are often missing leading to poor implementation of systematic nutritional care, daily routines and
documentation (38). The result is that even fewer older adults will have relevant interventions
implemented and nutritional problems may remain unrecognized and untreated. All involved in
nutritional care need to take their part of the responsibility, including management and politicians
e.g. by defining local politics for home care, nursing homes and hospitals and follow up the politic
to ensure the sufficient nutritional care of older adults.

New research with promising results of hospital nutritional care
Two meta-analyses found no significant improvements in the clinical outcome. associated with
nutritional interventions in medical inpatients (42,43). This may have demotivated health
professionals from spending time on the systematic approach reflected in the nutritional care
process. A recent randomized study contradicted these findings. The study included 2000 medical
in-hospital patients. The study investigated the effect of systematic individualized nutrition
intervention in order to obtain at least 75% of the individuals energy and protein requirements. Food
intake was reassessed every 24-48 hours throughout the hospital stay. After five days without

7

reaching 75% of caloric and protein requirements, the patients had enteral nutrition (tube feeding)
added to reach the goal. After further five days without reaching the requirements the patients had
supplementary parenteral nutrition. Only 2% off the intervention group were supplemented with
enteral or parenteral feeding. The patients in the intervention group were compared with patients
who received usual hospital food. Within the intervention group 80% reached the goal of 75% of
their nutritional requirements, against 55% of the control group. Significantly fewer patients in the
intervention group suffered from the combined outcomes of complications, admission to intensive
care unit, readmission to hospital, loss of functions, and death within 30 days after admission to
hospital (44). This individualized and systematic approach may be adopted to other medical inhospital patients to counteract in hospital malnutrition.

Continuity of nutritional care and documentation
As older undernourished people move back and forth along the continuum of care (e.g. between
home, hospital, rehabilitation and nursing home) intervention initiated within one care setting
should continue in the next and provide opportunity to evaluate the outcome as well as the process
of the intervention. Documentation in relation to a person's transfers between health care sectors
should contain essential information about the older person's present health and nutritional status,
including communicative and functional capacity, previous care and planned intervention (24). The
general practitioner is meant to play a key role to ensure continuity across sectors and time. The
literature lacks studies about general practitioners’ involvement in nutritional research.
Undernourished people see their general practitioner twice as often, have more hospital admissions
and stay longer in hospital than the well-nourished (23).
Older people appreciate continuity of nutritional care across sectors, but often consider it to be
missing. Individuals who have had nutritional follow-up after discharge find this intervention
valuable, because communication with a single person in their own home gives them time and space
to understand, reflect and respond to new information, as opposed to information received in the
busy hospital ward (45).

Barriers to continuity of nutritional care across sectors
Lack of communication, coordination, inadequate and systematic documentation as well as lack of
willingness to share responsibility between health care professionals cause fragmented or in worst
case wrong or missing nutritional care (10,46-50).
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Nutritional interventions
The recently updated 'ESPEN guideline on clinical nutrition and hydration in geriatrics' revealed
several evidence based recommendations on nutritional interventions (34). The guideline
emphasizes interventions to be individualized and the most appropriate combination of therapies
identified to be adapted for the individual older person (51).

The food
Food and beverage for older persons should contain the currently recommended content of energy
and protein and be suited the older person's preferences (18). Institution kitchens, meals on wheels
providers and organisations responsible for daily food preparation for older adults must ensure that
the food has the currently recommended content of energy and protein and fortified food or texturemodified food if needed (34). Fortified food is food that has been added nutrients, vitamins or
minerals to increase energy or nutrient density without increasing the amount of food offered
(21,52).

Oral nutritional supplements
Oral nutritional supplement (ONS) is energy and nutrient dense solutions that are provided as ready
to drink liquids. ONS increases intake of energy and protein, reduce risk of complications,
readmission and mortality (53-55). Additionally, ONS may have impact in reducing health care
costs of older adults (22).
ESPEN guidelines recommend ONS to provide at least 400 kcal/day, including 30 g or more
protein/day. ONS must be continued for at least one month and adherence regularly assessed. In
cooperation with the older person, the health care professionals assess the ONS consumption in
regard to type, flavour, texture and time of consumption and adapt to the person's taste and eating
capacities (34). Older people may have problems with the ability to consume ONS due to its
flavour, texture or to gastro-intestinal problems. Adherence has been found to improve when ONS
is provided as an energy dense, low volume option (50-125 ml.) (56). The idea is to look upon ONS
as a prescribed treatment rather than as food. Older people with dementia have increased level of
adherence when they received ONS as part of medical rounds between meals and were encouraged
by care providers (21). This way of providing ONS can easily be implemented in nursing homes
and hospitals.
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In-between-meals and drinks
Older adults should have constant access to snacks and offered in-between meals to facilitate
dietary intake (34). This requires that health care professionals organize their work to ensure that
older individuals, also those who are physically or mentally dependent, at any time should have
access to food and beverage that meet their preferences. Older persons are at high risk of
dehydration and the following risk of constipation. Therefore, they should be encouraged to
consume adequate amounts of drinks (34).

Nutritional counselling
Nutritional counselling is a supportive process to set priorities, establish goals, and create individual
action plans that acknowledge and fosters responsibility for self-care (57). This implies repeated
personal talks and discussions with the older person to create a meaningfulness that motivates a
change from unfavourable eating and meal habits to a healthy nutritional behaviour. Food and meal
habits can be difficult to change, because they have been established over a long time (58). Older
persons have a strong desire to maintain independency which can be a motivating argument for
changing eating and meal habits (45,59). In order to be effective, the counselling is recommended to
consist of several sessions over a period of at least eight weeks (34). The general practitioner is
intended to play a key role with responsibility for providing information to their patients and at all
times be aware of their nutritional status (29).
A review and meta-analysis has documented that individualized nutritional counselling following
discharge from hospital, provided by a clinical dietician, increases intake of energy and protein as
well as body weight (60). Other nutritional counselling studies alone or in combination with ONS,
conducted in older peoples' homes, showed positive effect on body weight, functional status,
maintained ADL functions, and reduced both readmissions to hospital and mortality (61-66).

Individualized approach
Undernourished older adults are a heterogeneous group with various levels of functioning,
physically as well as mentally. Therefore, different approaches and support are required to achieve
beneficial outcomes from the interventions. A hospital-based study found that undernourished
patients could be divided into a 'passive' and an 'active' group. The patients in the 'passive' group
suffered from fatigue, lack of concentration and short-term memory (39). A community-based study
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on change in behavior described two groups of older people. One group was frail older adults who
had complicated health needs, including cognitive impairment. Another group was 'pre-frail' older
adults who were in an intermediate state between frail and robust (67). Motivating factors to
increase food intake within the pre-frail group were 'to maintain current independency and live
without the assistance of others', whereas practical and emotional support were valuable for those
with complicated health needs (68).

Active involvement of older people and their families
Involving older people in their own medical care means enabling them to take an active role in
deciding about and planning their own primary medical care (69). Active involvement of older
adults and programs customized to the individual older adult have shown positive results with
regard to readmission rates in care transition interventions following discharge, discharge planning
and disease management programs (70-72). Moreover, actively involving older people in their
nutritional care increases daily intake of energy and protein (73,74).
Older persons find it important to involve the family in their nutritional care, because families
possess significant knowledge and attachment to the older person (45).
An interview study found that nursing home residents only to a limited extent were involved in
activities concerning food and meals, such as menu planning, food preparation and setting or
cleaning tables. Furthermore, only few residents were able to choose where and when they would
eat (75).

Eating alone or with others
A pleasant dining environment in a family style as well as eating with others encourage older
individuals to eat more than they would have if they were alone and thereby increase quality of life
(16,18,41,76-78). Older people who live alone have fewer daily meals, poorer appetite, lower daily
food intake and a larger number of self-reported food problems than persons living in a family
environment (41,79,80). Furthermore, widows are more likely to be at nutritional risk than those
who live with another person or are divorced or have never married (81). Recent loss of a spouse
affects appetite and food intake negatively, because feelings of grief and loneliness alter the social
meaning and daily routines associated with eating (41,82).
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Mealtime assistance
Older persons who are offered meal-time assistance improve intake of energy and protein. The
assistance can cover form of positioning the older person, opening food and beverages, removing
lids, feeding, encourage intake and provide social support during meal-time (34,51,83).

Physical activity and rehabilitation
Unintended weight loss in older adults implies loss of muscles and diminished ability to perform
activities of daily living (ADL) (37). Bed rest during disease or hospitalisation leads to loss of
muscles and physical function, which have long-term consequences, such as problems with
regaining functions and dependence on help in performing ADL (84,85). Exercise in combination
with nutritional treatment can restore muscle mass, strength, and function and reverse the negative
health outcomes associated with muscle loss. Therefore, undernourished older people or people at
risk of undernutrition should be encouraged to be physically active and to exercise. This is also true
for frail, institutionalized older people (27,86). During rehabilitation periods with physical exercise
interventions, adequate amounts of energy and protein should be provided (34). On the other hand,
exercise without nutritional support, increases risk of undernutrition due to more loss of body
weight and may limit the effect of physical rehabilitation (87).

Multi-disciplinary teams
Due to the complexity of the undernourished older individuals’ condition and situation, it is
essential to adopt a multi-disciplinary and multimodal treatment approach. This is underlined by the
European Counsel that recommends a multidisciplinary approach on multiple levels in order to
tackle undernutrition successfully: the undernourished person, the health care workers (medical and
non-medical), the caregivers, the public, the policy makers and society stakeholders (29).
Multi-disciplinary nutritional teams may increase energy and protein intake (88) and have positive
effect on quality of life, muscle strength and oral care (89). Older people value multi-disciplinary
cooperation and coordination because it provides holistic care that helps them overcome the
complex situation in relation to diseases and nutritional problems (45). Unfortunately, there seems
to be a lack of clarity about the role of health care professionals in the nutritional management and
fragmentation of nutrition care into discipline specific tasks. The difference between professions
leads to lack of a coordinated approach, poor interdisciplinary communication, and lack of shared
responsibility (90).

12

Nursing staffs play an essential role in preventing and treating undernutrition, because of their
everyday contact with older people and awareness of potentially nutritional problems (29). A focus
group study among hospital nurses found that although nutrition is a multi-disciplinary field, nurses
consider themselves primary responsible as no one else assume responsibility. Medical doctors
often show low involvement and engagement in nutritional care, and clinical dieticians, who are a
useful and necessary resource, are seldom available (38). The presence of a trained dietician
improves medical doctors' and nurses' awareness of nutritional issues and thereby improves patients'
energy and protein intake (40).

Nutritional knowledge among older adults and their informal caregivers
A recent explorative study among older people and their informal caregivers found that older people
at nutritional risk rarely recognize appetite and weight loss as a problem, but are more aware of the
risk of being overweight (91). Most of the older individuals think that weight loss is associated with
aging and for that reason they don’t talk to their general practitioner about it. Furthermore, older
people find it difficult to give a definition of healthy eating and their response were information
from the media promoting fruit, vegetables, low fat and low sugar consumption. This view is
supported by a previous study where older people considered a "slimming diet" and vegetables as
appropriate when recovering from diseases (73). The food recommendations for older people to
recover after diseases are often contrary to the food recommendations targeted younger individuals
to prevent life style diseases, which may be confusing. There seems to be a knowledge gap about
nutrition requirements in late life, in particular for those who are becoming frail.
Older people have not been made aware of the need to increase protein and calorie intake. Such
information is neither widely available in the media nor provided by health care professionals.

Nutritional knowledge among the professionals
In order for patients to achieve nutritional knowledge, the health care professionals are required to
possess in-depth knowledge about nutritional needs of older people. Nursing staff who achieves indepth knowledge about nutritional care has shown to increase their nutritional awareness and
provide nutritional knowledge to patients, which enables patients to be involved in own nutritional
care (e.g. discuss eating problems with staff and ask for relevant assistance during mealtime) (33).
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When older people are offered nutritional information and education, they want it to be provided
clearly and in a simple way and the health care professionals to demonstrate patience and utilizing
interpersonal communication skills (45).
Individual and collective factors that determine healthy eating must be taken in account.
For example training in nutrition for all health professionals and specialist training for medical
doctors and nurses, education to formal and informal caregivers and public campaigns with
recommendations for what a nutritious diet should consist of for older people in particular for those
who are becoming frail (91).
The European Counsel recommends continuing education programs implemented for general
practitioners and nursing staff involved in the feeding of patients, including the non-clinical staff, to
make them aware of the continuous attention for patients’ nutritional status (29). It is unknown to
which extent education programs have been implemented in general practices, hospitals, home care
and nursing homes.

Conclusion
Several studies on undernourished older people have demonstrated improved outcomes, but
multiple barriers hinder effective implementation. Thus nutritional problems remain unrecognized
and untreated. Research shows that it is worthwhile to combat undernutrition, both for the benefit of
quality of life of the individual and for the society economy. A recent in-hospital study shows
significant health outcomes by adopting a systematic approach that ensures patients 75% of their
nutritional needs. Furthermore, studies show positive effect of ONS consumption, nutritional
counselling, dining environment, mealtime assistance, and active involvement of the older
individual. These interventions may counteract undernutrition in community health care. However,
successful implementation of nutritional strategies requires a systematic and persistent approach
with political and management endorsement. More research that involves the older individual's
perspective on nutritional problems is needed.
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