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Introduction 

The malnourished elderly

The prevalence of malnutrition among older adults 
varies, depending on the definition on which the 
screening tools are based and the context; hospitalized, 
rehabilitation, nursing home resident, or home-dwelling 
elderly (1). The overall prevalence of malnourishment or 
risk of malnutrition is 23-33% and 46-52%, respectively. 
Mean age in the two studies are 80.6 and 82.3, 
respectively (1, 2). In community care, the prevalence 
of malnutrition is 6-15% (1, 3, 4) and the incidence is 
7-16% (3). In hospital and rehabilitative settings, the 

prevalence of malnourishment and risk of malnutrition 
among the elderly is 85-90% (1, 2), whereas no studies 
have documented the incidence of malnutrition among 
the elderly in the period following their discharge from 
hospital. 

Background

Definitions of malnutrition, undernutrition, 
and disease-related malnutrition

The European Society for Clinical Nutrition and 
Metabolism (ESPEN) defines the term ‘malnutrition’ 
as deficiency, excess, or imbalance of protein, energy, 
and other nutrients, causing measurable adverse effects 
on tissues and function, and clinical outcome. The 
term ‘undernutrition’ is used for deficient protein and 
energy intake or absorption, and is often described as 
‘protein-energy malnutrition’ (PEM) (5). Among elderly 
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Abstract: Objective: The purpose of the study is to investigate the effect of two nutritional follow-up intervention. Methods: 
home visit and telephone follow-up, on ADL, physical function, quality of life, readmission, and mortality, and compare 
the interventions with no followup. This article describes the considerations behind the study design. Design: The study is a 
randomized clinical study. The randomization allocated participants to one of three groups: ‘home visit’, ‘telephone consultation’, 
or ‘control’. Setting: Participants were recruited from two geriatric wards between May 2011 and October 2013. The follow-up 
period fell eight weeks after discharge from hospital. Participants: Inclusion: Malnourished or at risk of malnutrition, 75+ years and 
older, home-dwelling, and living alone. Exclusion: Terminal illness, cognitive impairment, and nursing home resident. Intervention: 
Nutritional counselling after hospital discharge, based on individual nutritional needs identified during admission, and tailored 
to the individual’s preferences and situation. The intervention was performed by a clinical dietician, and included the patient’s 
daily home carer. The intervention took place 1 week, 2 weeks, and 4 weeks after discharge, either as face-to-face counselling in 
the patients’ homes (home visit group), or via telephone (telephone consultation group). The control group received no followup 
after discharge. Measurements: Primary outcome is a change in ADL (Barthel-100), while secondary outcomes include other physical 
measurements (handgrip strength, 30-sec. chair stand test, CAS), quality of life and depression measurements (SF-36, Depression 
List, Geriatric Depression Score), and Avlund mobility-tiredness score. Other secondary outcome measures are readmission, 
and mortality rates at 30 and 90 days post-discharge. Conclusion: This randomized clinical trial will evaluate and compare two 
approaches to nutritional follow-up after discharge from hospital with no follow-up. It is expected that these interventions will 
prevent deterioration in physical function, which is significant in preventing further deterioration of physical, mental, and social 
functions, and reduce hospital readmissions and mortality.
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undernutrition occurs mainly in relation to diseases 
(disease-related malnutrition), and is characterized by 
weight loss, loss of body fat, and muscle tissue (6). 

Consequences of disease-related malnutrition

The human body’s response to critical illness 
involves increased metabolic activity, and decreased 
appetite and food intake. In a diseased state, the body’s 
requirements for substrate to repair and restore damaged 
or impaired organs are met by a breakdown of tissue, 
especially muscle and fat. This loss of tissue affects 
the body on micro- and macro-levels, for example, the 
immune system and organs (6), and reduces functions 
such respiration, heart function, and mobility, thereby 
exposing the elderly to complications such as infection, 
poor wound healing, and fatigue (4). Malnutrition at 
admission is associated with poorer physical function 
at the time of discharge (7), resulting in delayed 
post-discharge recovery (8), reduction in day-to-day 
activities (9), poor self-care ability (10), difficulty with 
meal preparation (11), dependence on help from home 
care facilities, decreased quality of life (12), readmission 
(13), and death (14, 15). Unlike younger individuals, 
the elderly do not regain their appetite or resume their 
previous food intake when they recover (4), resulting 
in continued weight loss and diminished reserves to 
meet the future demands of diseases. This vicious cycle 
may worsen, owing to chronic and/or acute conditions 
including medical and social factors, inducing a 
downward spiral of readmissions to hospital, and the 
deterioration of physical, mental, and social functions.

Nutritional intake among the elderly

In a review of the literature, Nieuwenhuizen et. al. 
identified three factors affecting nutritional intake among 
the elderly: 1) personal, 2) food, and 3) environmental. 
Personal factors encompass physiological, psychological, 
and social changes that affect the eating process and 
energy intake. Food factors are limited by satiation 
(which leads the individual to stop eating) and satiety 
(which controls the interval between two successive 
meals). Protein has the highest degree of satiety, followed 
by carbohydrate, whereas fat is the least satiating 
macronutrient. Food factors that may increase energy 
intake are palatability, energy density, portion size and 
volume, liquid versus solid food, and viscosity of the 
food. Environmental factors play an important role in 
creating supportive eating environments, and include 
atmosphere, the presentation of the food, eating with 
others, timing of the meal, meeting food preferences, 
and sufficient assistance with the meal. In order to 
achieve increased nutritional intake among the elderly, 
Nieuwenhuizen et al. recommend focusing on the 
following items: 1) eating environment, 2) motivation and 
help from carer, 3) dietary advice, 4) fortified meals, and 

5) small, energy-dense, oral nutrition supplements (16). 

Increased nutritional intake

Several studies have been conducted to determine 
the effectiveness of nutritional interventions adding 
extra energy and/or protein, such as oral nutritional 
supplements (ONS), but only a few of these studies have 
shown functional improvements (17, 18) and reduced 
mortality (18, 19). Nutrition counselling studies have 
documented improvement in self-care ability (20) and 
mobility (21), but no reviews or meta-analyses have 
documented the effect of increased nutritional intake 
on physical function (22), quality of life (23), hospital 
readmission, or mortality (24). The Cochrane reviews 
draw no specific conclusions regarding recommendations 
for nutritional supplements (23, 25) or nutrition 
counselling (24) during recovery. Despite that, 
intervention seems to be better than no intervention, 
even though the precise contributions have not yet been 
determined (24). 

Nutritional health in the elderly is multifaceted, 
and includes physiological, psychological, mental, and 
social factors (26). Therefore, it seems obvious to include 
multiple factors in the intervention, for the purpose of 
maintaining or postponing the deterioration of functions. 

Nutritional counselling

In the literature, the terms ‘nutritional counselling’ and 
‘dietary advice’ are used interchangeably. Nutritional 
counselling is defined as ‘a supportive process to set 
priorities, establish goals, and create individualized 
action plans that acknowledge and fosters responsibility 
for self care’ (27). Diet instructions and nutritional 
support are adapted to individual preferences and 
circumstances (individual, tailored intervention), 
to create meaningfulness that motivates a change 
from unfavourable eating and meal habits to healthy 
nutritional behaviour. Nutritional behaviour change 
therapy has already demonstrated positive results in 
weight management and prevention programmes for 
cardio-vascular diseases and diabetes 2 (27). Therefore, 
applying this approach to intervention related to disease-
related malnutrition in the elderly seems advisable. 
Several studies have reported the use of nutritional 
counselling, but the considerations behind this approach, 
the content and process of the counselling sessions, are 
rarely described, and consequently appear unclear. 

Behavioural nutritional therapy

Cognitive and behavioural theories and therapy (CBT) 
assume that behaviour is learned, and can be unlearned. 
CBT is based on the assumption that cognition (how 
we think), behaviour (how we act), emotions (how we 
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feel), and environmental factors interact with each other 
(27). Michie et al. designed a framework for behaviour 
change, which includes three inter-related components 
of a behaviour: 1) the capability (the individual’s 
psychological and physical capacity), 2) the opportunity 
(the factors that lie outside the individual), and 3) the 
motivation (28).

Motivation

Motivation is related to meaningfulness, and arises 
from within the person; it is not something that is done 
to the person. For example, motivating factors for 
nutritional behaviour change among the healthy elderly 
were identified as ‘to remain healthy and independent’ 
(29). The durability of cognitive and behavioural changes 
depends on the degree of active, rather than passive, 
participation of the elderly (30). Self-efficacy also seems 
to play a major role in facilitating dietary change, 
because self-efficacy reflects optimistic self-belief when 
overcoming a change in habits and routines (31). 

CBT strategies

CBT strategies in nutrition counselling encompass goal 
setting, planning, problem solving, and environmental 
and social support (27). Problem solving is an ongoing 
process involving identification of barriers and solutions, 
implementation and evaluation of solutions, and 
adjusting strategies. Planning seems to be the mediator 
between intentions and behaviours, because intentions 
of good behaviour change seem more likely to be 
remembered and translated into action when turned into 
specific plans. Plans include specification of when, where, 
and how to carry out the plan (31). Structured meal plans 
increase adherence to the daily energy goal, because the 
detailed plans list exactly the types of food and portion 
sizes to be eaten (27). Structured meal plans simplify 
choices and facilitate the meal situation for the elderly. 
‘Meal replacement’ means changing one food item from 
the diet plan with another containing the same amount 
of energy and/or protein. Meal replacement helps the 
elderly to vary and modify their meals and gain control, 
and thereby achieve behaviour change (27).

Social and environmental support

Family, network, and health care professionals 
can support the elderly in their dietary changes with 
information, encouragement, and emotional support. 
Home care staff are frequently in contact with the 
elderly, and possess a unique opportunity to stimulate, 
support, and encourage the elderly to optimize their 
daily nutritional intake, and create supportive eating 
environments. 

In Person versus telephone intervention

Traditionally, nutritional counselling after discharging 
the elderly from hospital has been carried out as 
in-person counselling in the patients’ homes. With short 
hospital stays, telephone follow-ups have been used 
in many health care settings, because they are easy 
to organize, less time consuming, and less expensive, 
compared to home visits (32). The question is whether 
telephone follow-up is suitable and effective for 
supporting the elderly who suffer from disease-related 
malnutrition. 

Objective

The objective of this study is to investigate the effect 
of two nutritional follow-up intervention methods: home 
visit and telephone follow-up on physical function, 
quality of life, readmission, and mortality, and compare 
these interventions with no follow-up. 

Methods

The study is a randomized clinical trial following-up 
on activities of daily living (ADL), physical function, and 
quality of life at the eight-week mark, and following-up 
on readmission and mortality at thirty and ninety days.

Participants

Patients eligible for inclusion were individuals 
aged 75 years and older, home dwelling, living alone, 
and malnourished or at risk of malnutrition. Patients 
who suffered from terminal illnesses or cognitive 
impairment, and nursing home residents were excluded. 
The setting for inclusion was at two geriatric wards 
at Aarhus University Hospital, Denmark. Both wards 
receive acute geriatric patients. At ward one, the patients 
suffer primarily from medical diseases, at ward two, the 
patients are primarily hip fracture patients. 

Recruitment

Participants were consecutively recruited from ward 
one between May 2011 and October 2013, and from ward 
two between October 2011 and October 2013, except 
for a four-week period in the summer of 2013. Eligible 
patients were contacted by the primary investigator, who 
provided oral and written information. Time was given 
to reflect, or talk to relatives regarding participation, 
before informed consent was obtained.

Randomization

At discharge, the participants were stratified according 
to nutritional status: Mini Nutritional Assessment (MNA) 
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below 17 points (malnourished) or MNA from 17 to 
23.5 points (at risk of malnutrition). The randomization 
was executed electronically in the web-based, clinical-
trial support-system ‘TrialPartner’ (Public Health and 
Quality Improvement, Central Denmark Region). This 
central computer program uses permuted block sizes, 
and stratifies the randomization according to nutritional 
status, which allocates the participants to the ‘home visit’, 
‘telephone follow-up’, or ‘control’ group (figure 1).

Figure 1
Study randomization

Blinding

Owing to the nature of the intervention, it was not 
possible to blind the participants to the intervention. 
The research assistant, who conducted the baseline 
and follow-up measures (week 0 and week 8), was not 
informed of the randomization, but it cannot be ruled 
out that the participants may have mentioned their 
allocation. The primary investigator obtained baseline 
characteristics before randomization, and from that point 
on, the primary investigator was not in contact with the 
participants.

Standard care and intervention 

Standard care during admission

During admission, all patients received standard care, 
which encompasses a multi-professional, comprehensive 
geriatric assessment, including nutritional screening (33). 
Patients identified as being at nutritional risk received 
a nutrition plan, including estimates of energy and 
protein needs (34), nutritional therapy, recording of 
food and fluid intake for at least 3 days, and discharge 
arrangements with the home care facilities (35). 

Simultaneously with the nutritional therapy, 
the comprehensive geriatric examination tried to 
detect and solve underlying causes of malnutrition 
(e.g. nausea, infection, depression, medication), and 
conducted discharge planning with the home care 
facilities. Discharge preparation includes assessments 
of individual needs for arrangements such as meal 

service, food delivery, and home care service to support 
daily meals. All patients receive an individual diet 
plan, and instruction in how to implement the plan 
for their individual preferences. The diet plan consists 
of three daily meals, three between-meal snacks, and 
supplements. 

After discharge

At discharge, patients were randomized and allocated 
to the ‘home visit’, ‘telephone follow-up’ or ‘control’ 
group. After discharge, they received nutritional 
treatment according to their allocation.

 
Intervention care 

Patients in the intervention groups received nutritional 
follow-up after discharge, conducted as nutritional 
counselling performed by a clinical dietician, either as 
in person counselling in the patient’s home (home visit 
group) or as telephone consultation (telephone follow-
up).

The intervention was based on nutritional needs 
identified during admission, and tailored to the 
individual’s preferences and circumstances. Since 
reduced appetite and low food intake have become 
the normal situation, the intervention was focused on 
nutritional and meal behaviour that improve appetite 
and increase nutritional intake. The counselling sessions 
incorporate the participant’s home carer, who holds a key 
position to supporting the participant on a daily basis.

Control group

The control group received standard care during 
admission and no follow-up after discharge. 

Intervention groups

Intervention structure

Patients in the home visit group received in person 
counselling for an estimated 45 minutes each. The home 
carer was present, and participated in the session. In 
the telephone group, the counselling sessions were 
performed via telephone, for an estimated 15 minutes. 
The home carer was present in the participant’s home, 
and was invited to talk to the clinical dietician via 
telephone. In both groups, the first counselling session 
took place one week after discharge, the second session 
took place two weeks after discharge, and the third 
session took place four weeks after discharge (figure 2). 
Between the interventions, the participant and the home 
carers could contact the clinical dietician via telephone, 
to solve unanswered questions. The content and extent of 
this contact was documented. 
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Figure 2
Graphical depiction of interventions

The time of the first counselling session was agreed 
upon between the clinical dietician and the leader of local 
home care, and was scheduled in the home carer’s work 
plan. Management of the municipal home health care 
supported the study by providing the home carer with 
extra time to participate in the counselling sessions.

Patients were contacted by the same dietician 
throughout all three interventions. Deviations from the 
intervention protocol were immediately reported to the 
primary investigator and documented. Once a week, 
the dietician and the primary investigator held study 
protocol meetings, to discuss and adjust the course of the 
intervention.

Intervention content

Each counsel l ing session was guided by a 
questionnaire, conducted as an interview, and filled up 
by the dietician.

The questionnaire included the following items:
1.	 Status of the nutritional situation since discharge/

previous session, including the participants’ 

specification of nutritional intake. Is the intake 
consistent with the diet plan? Is the intake more or less, 
or does the participant use meal replacements? 

2.	 Identify inhibiting and restraining elements, and 
conditions that contribute to the reduced intake of food 
and fluid. Identify health-promoting behaviour, and 
conditions that contribute to the improved intake of 
food and fluid. 

3.	 Support health promoting behaviour, and encourage 
the participant to overcome negative conditions.

4.	 In cooperation with the participant, adjust the nutrition 
plan (e.g. what, how, and when to intake food and 
fluid). 

5.	 Encourage, support, and stimulate the participant and 
the home carer to follow the nutrition plan.

Outcomes

Baseline characteristics were obtained at hospital 
before discharge. For each patient, baseline characteristics 
are registered in medical records and/or interview: age, 
gender, diagnosis, co-morbidity, nutritional status, oral 
and dental status, functional status, and availability of 
help from home care facilities at the time of admission 
and discharge. Baseline measures (week 0) and follow-up 
measures (8 weeks) were performed in the participants’ 
homes by a research assistant.

Primary outcome: 
•	 Change in ADL (Barthel-100 score) between 0 and 8 

weeks post-discharge.
Secondary outcome
•	 Change in the 30-second chair stand test, handgrip 

strength, Cumulated Ambulation Score (CAS), and 
Avlund mobility-tiredness scale (Mob-T) between 0 
and 8 weeks post-discharge.

•	 Change in health-related quality of life (SF-36), 
Depression List (DL), and Geriatric Depression Score 
(GDS) between 0 and 8 weeks post-discharge.

•	 Readmissions at 30 and 90 days after discharge.
•	 Mortality at 30 and 90 days after discharge. 

Measurements

The measurements chosen were all validated for use 
with the elderly population. All questionnaires were 
performed as structured interviews.

The Modified Barthel-100 Index (MBI)

MBI is a 10-item instrument that provides a score 
of basic daily activities (feeding, bathing, grooming, 
dressing, bowels, bladder, toilet use, transfer, mobility, 
and climbing stairs). The scores range from 0-100, with a 
higher score indicating greater independence (36). 
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The 30-second chair stand test

The 30-second chair stand test measures lower body 
strength, determining the number of times the participant 
can fully stand up and sit down in 30 seconds, with the 
arms crossed over the chest (37).

Handgrip strength

Handgrip strength measures strength in the upper 
limb muscles, and is determined using Jamar handgrip 
dynamometry in a sitting position, and with the 
dominant hand and the elbow flexed at a 90º angle. The 
highest of 3 readings is recorded (38).

Cumulated Ambulation Score (CAS)

CAS is assessed in transfer from supine-to-sitting-to-
supine, transfer from sitting-to-standing-to-sitting, and 
walking. Each function is scored as; ‘able to perform 
function independently’ (2 points); ‘only able to perform 
function with assistance from one or two people’ (1 
point), and ‘unable to perform function despite assistance 
from two people’ (0 points) (39).

Health related quality of life (SF-36)

SF-36 consists of eight multi-item scales: physical 
function; Role-Physical, physical pain, general health; 
mental health, vitality; social function, and Role-
Emotional. The raw scores are transformed into two 
scores: a Physical Component Summary (PCS) and a 
Mental Component Summary (MCS) (40). Higher scores 
indicate better health-related quality of life. SF-36 has 
been validated for the elderly Danish population (41).

Depression List (DL)

DL is a fifteen-item questionnaire, designed to assess 
quality of life in frail nursing home residents. DL 
addresses emotional well-being, social relationships, 
life satisfaction, comfort, functional competence, and 
autonomy. The scale ranges from 0 (best quality of life) to 
score 30 (poorest quality of life) (42, 43). 

Geriatric Depression Score (GDS)

GDS is a fifteen-item instrument designed to assess 
emotional well-being in the elderly population (44). The 
scores range from 0 to 15, where 0 points indicate no 
depression, and 15 indicate severe depression. A Danish 
version was validated, and the test concluded that the 
GDS, performed as an interview, is suitable for detecting 
depression among the home-dwelling, cognitively intact 
elderly (70 years or older) (45).

Avlund mobility-tiredness scale (Mob-T)

Mob-T is a six-item, functional ability scale that 
evaluates fatigue related to mobility (transfer, walking 
indoors, going outdoors, walking outdoors in nice 
weather, walking outdoors in poor weather, and climbing 
stairs) (46). Items managed without fatigue count as two 
points, items managed with fatigue count as one point, 
and items that the elderly cannot manage count as zero. 
The maximum score of twelve points indicates no fatigue, 
whereas zero points indicates insuperable fatigue.

Mini nutritional assessment (MNA)

The MNA is an eighteen-item nutritional assessment 
tool that consists of four parts: 1) anthropometric 
measurements 2) global assessments, 3) dietary 
questionnaire, and 4) subjective assessment. The 
maximum score is 30 points. Scores < 17 identify patients 
as malnourished, 17 to 23.5 points indicate risk of 
malnutrition, and 24 to 30 points categorize patients as 
well nourished (47, 48) (Figure 3).

Figure 3
Time of measurements

Ethics

Informed, written consent was obtained from the 
participants before their discharge from the hospital. 
The study was approved by the Danish Data Protection 
Agency, journal no. 2014-41-3221, and the Ethical 
Committee of Central Denmark Region, journal no. 
M-20100201. Trial registration: Clinical.Trials.gov, 
NCT01345032

Sample size and data analysis

Power calculation

A 10 point difference in the Barthel-100 score is 
regarded as a clinically relevant change. Significance 
level was set at 0.05, and the power at 0.90 (SD 11). Based 
on an unpublished rehabilitation project, the number of 
participants needed is calculated as 144 – 48 in each of the 
3 arms – in order to detect a 10 point difference in change 
in the Barthel-100 score between the intervention ‘home 
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visit’, and the control. Assuming that 25% are lost during 
follow-up, 192 patients were calculated to be included in 
the study. 

Data analysis

All data will be entered twice in EPI Data, and 
STATA 13.1 will be used for statistical evaluation. Both 
descriptive and analytic analysis will be performed. 
The principle of repeated measurements will be used 
to analyse continuous variable, and variables with 
dichotomous outcomes will be analysed using the Chi-
square test or Fisher’s exact test. Intention-to-treat (ITT) 
and per protocol (PP) analysis will be performed.

Discussion

During admission and after discharge, standard 
nutritional care is supposed to prevent physical, mental, 
and social decline in the newly discharged patient. 
Despite that, the high prevalence of malnutrition (1) 
indicates that this care does not meet its purpose. As the 
length of hospital stays is reduced all over the world, 
new means of continuing nutritional support after 
discharge are needed. The present study is designed to 
strengthen the nutritional interventions implemented 
during the hospital stay, and combine them with existing 
support from the Danish primary health care system. 
The nutritional care in Danish hospitals encompasses 
nutritional screening at admission (according to NSR-
2002 (33)), a nutrition plan and therapy during admission, 
and at discharge, community home care is informed of 
nutritional status and recommendations after discharge 
(35). After discharge, the local home care authority can 
offer meal support provided by home care staff (e.g. 
support to reheat and arrange meals, support during 
the meal) and meals on wheels. This call raises the 
question of whether current standard nutritional care, 
or compliance with the care, is sufficient for the newly 
discharged, elderly patient who suffers from disease-
related malnutrition. It may be asked whether these 
patients are able to care for their own nutritional needs. 
And, is the help they get sufficient? 

The intervention started one week after discharge, 
when the participant was well established at home 
and receptive to the intervention, was resumed after 
two weeks, to keep the intervention on track, and was 
completed after four weeks. These points were chosen 
because many individuals encounter problems within 
the first week (49), and 4 to 6 weeks after discharge from 
hospital (50). The short-term intervention is supposed 
to prevent early nutritional problems that may lead to 
deterioration in physical function, early readmission, 
and death. Previous long-term nutritional studies 
documented post-discharge mortality rates in this group 
at 16% (20) and 17% (51) at 4 and 6 months, respectively, 
indicating that the early post-discharge period is critical 

for the frail elderly patients.

Study population

The population studied here is the malnourished 
elderly, 75 years and older, who are home-dwelling, 
living alone, newly discharged, and recovering from 
diseases.

The elderly who live alone are particularly vulnerable 
to malnutrition (26, 52-54). Losing a spouse is especially 
associated with poor eating behaviour (eating alone, 
skipping meals, low food diversity) and decreased 
nutrient intake (55).

Patients who suffer from cognitive impairment or 
terminal illnesses, and nursing home residents were 
excluded. Nursing home residents were excluded, 
because unlike home-dwelling elderly, they have access 
to nursing staff 24 hours a day. Patients who suffer from 
cognitive impairment were excluded, because the nature 
of the intervention requires the patients to adapt to 
cognitive therapy. Patients were identified as cognitively 
impaired when diagnosed as such by medical staff, or the 
Mini Mental statement Examination (MMSE) score was 
below 22. 

Internal validity 

In designing this study, protocols were considered, 
regarding the target population, recruitment, the 
intervention, the measurements and data collection, 
which contribute to the validity of the study. Strengths 
and weaknesses of this study will be described.

Randomization and restriction

In order enhance the validity of the study, and prevent 
bias and confounding, several strategies were applied 
to the study. One strategy is randomization, which, in 
relation to nutritional status, allocates the participants 
randomly to one of three groups, and in that way, 
balances confounding and the comparability between 
groups. The randomization method is web-based, 
conducted by an independent external organization. 

Another strategy used is restriction. Individuals who 
live alone are at greater risk of malnutrition, compared 
to individuals who live with another person. This may be 
due to mutual support between the partners. To prevent 
this, the study is strictly restricted to the elderly who live 
alone (56). 

Data collection

The participants were included consecutively, meaning 
that all patients who met the inclusion criteria throughout 
the study period were included, thus eliminating 
selection bias. 
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Malnutrition and the consequences of malnutrition 
may have a number of sources, such as medical, 
physical and mental conditions, and medication. A 
comprehensive, multidisciplinary, geriatric assessment 
eliminates some of the confounding elements. To reduce 
inter-rater variability, the baseline and the follow-up 
measurements were determined by a few well-trained 
research assistants. The two examinations for each patient 
were made by the same research assistant, to minimize 
observer bias. 

The questionnaires were presented during interviews, 
and filled up by the research assistant, to enhance the 
response rate.

The intervention 

A strength of this study is that the complex 
intervention was based on a tested frame of reference and 
detailed description, which improves the transparency of 
the study.

The intervention addresses behaviour changes in food 
and meal habits, which are established at an early age, 
and are subject to a range of cultural, environmental, 
and circumstantial factors, and complicated by effects of 
disease. Furthermore, dietary interventions in nutritional 
support for the elderly often conflict with established 
healthy eating messages targeted at younger individuals, 
which may confuse the participant and the home carer. 
The intervention was individualized, and based on 
nutritional behaviour change theory and strategies that 
strengthen the study. 

Including the home carer in the nutritional care process 
was a unique opportunity to support and encourage the 
participants to optimize their daily nutritional intake, and 
create supportive eating environments. The question is 
whether Danish home carers, who are trained in care of 
the healthy, home-dwelling elderly, posses the necessary 
knowledge and qualifications to effectively support the 
nutritional-at-risk elderly. Participating in counselling 
sessions with the elderly patient and the clinical dietician 
may provide the home carer with the knowledge needed 
in this specific care situation. In order to enhance the 
home carer’s adherence to the intervention, agreements 
are made with the management of community health 
care.

Nutritional counselling after discharge is conducted 
as in person or over telephone counselling. A systematic 
literature review of telemedicine and telecare for older 
patients identified 68 studies with interventions taking 
place in the patients’ homes. The majority of the studies 
included patients between 60 and 69 years (35 studies) 
and patients between 70 and 79 years (24 studies), 
whereas only one study included patients 80 and older 
(57). The question is whether telephone follow-up is 
suitable and effective for supporting the elderly who 
suffer from disease-related malnutrition. 

The measurements 

A strength of this study is its use of measurements and 
questionnaires, all of which are well-validated for the 
elderly population, and have been shown to capture the 
expected changes.

The physical measurements were chosen to detect 
a diversity of changes in physical function. The MBI 
measures disability, and reflects the overall activities of 
daily living. In this study, the MBI is administered as 
a combination of observation and in person interviews 
(36). The 30-second chair stand reflects lower body 
strength, and handgrip strength reflects upper body 
strength. Nutritional studies have documented low grip 
strength as predictive of decreased physical function, 
disability, morbidity, and mortality (38). The CAS score 
is developed to evaluate the ambulatory capacity in the 
early post-operative phase following hip fracture surgery. 
The CAS index predicts length of stay at hospital, 
discharge status, postoperative complications, and 30-day 
mortality (39). Because the CAS measures early post-
surgery, basic ambulation skills, it may have produced 
a ceiling effect in the patients in this study. On the other 
hand, the measurements may reflect the diversity of 
patients included in the study.

Blinding 

Owing to the nature of this study, it was not possible 
to blind the participants to the intervention. The 
primary investigator recruited the participants, collected 
baseline data before randomization, and conducted the 
randomization at discharge. After that time, the primary 
investigator was not in contact with the participants. The 
analysis will be conducted by the primary investigator, 
who is not blinded to participant allocation, which is a 
limitation of this study. The research assistant collected 
baseline and follow-up measurements. She was not 
informed of the allocation of the participants, but that the 
participants may have mentioned their allocation cannot 
be ruled out, which is also a limitation of this study.

Analysis 

Intention-to-treat (ITT) and per protocol (PP) analysis 
will be performed. The Consort Statement recommends 
ITT analysis in randomized, controlled trials (58), 
because it reflects the effectiveness of the treatment with 
patient drop out. The ITT analysis is a statistical concept 
that tries to solve the problems of noncompliance and 
missing outcomes (59), but indicates very little about the 
efficacy. The efficacy of a treatment is best analysed by PP 
analysis, including participants who, comply fully with 
the allocated treatment. It is stated that before evaluating 
treatment effectiveness, it is necessary to establish 
treatment efficacy (60). However, the problem with the 
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PP analysis is that the effects in patients who are not 
considered in the analysis are unknown (61). 
External validity

A strength of this study is the wide range of medical 
conditions among the patients admitted to the two 
geriatric wards. Generalized conclusions cannot be 
drawn until this study is completed, because the analysis 
may reveal circumstances that have an impact on the 
generalizability of the study. 

Conclusion

In this randomized clinical trial, the effect of two 
nutritional follow-up methods will be evaluated and 
compared with no follow-up on the malnourished 
elderly, following their discharge from hospital. Change 
in physical function and health-related quality of life, 
readmission, and mortality will be determined between 
the groups. 
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