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1. Background

In elderly subjects nutrition-related problems are very common and can lead to serious
health hazards, increase mortality, morbidity, dependency and institutionalization, and
reduce quality of life [1-6]. Malnutrition is defined as a chronic state in which a combination of
varying degrees of over- and undernutrition and inflammatory activity changes body

composition [7, 8].

In elderly subjects, malnutrition (under- and overnutrition) is also associated with frailty and
participates to the pathogenesis of frailty [9-12]. Besides hormonal changes and
inflammatory processes, nutrition plays a decisive role in the development of frailty. Weight
loss is one of the defining characteristics of frailty [13]. Frailty is considered as a state of high
vulnerability for adverse health outcomes, including disability, dependency, falls, need for
long-term care and mortality [14]. Thus, people suffering from frailty are at higher risk for
mortality and morbidity, dependency, hospitalization, falls, disability, social isolation and they
have a decrease in quality of life [15]. Besides of malnutrition, sarcopenia (loss of muscle
mass), low physical activity, low exercise capacity and muscle strength, chronic
inflammation, and exhaustion (both, physical and mental) are facts that greatly contribute to
the development of frailty [10]. Consequences of exhaustion like social retreat and isolation
enhance the factors malnutrition and low physical activity level and therefore the risk for

frailty.

In Europe, prevalence rate of frailty, according to the SHARE-FI criteria [16], in subjects aged
65 years and older is 17.0% and additional 42.3% are prefrail, an intermediate state between
robust and frail with a higher risk to develop frailty. In Austria, prevalence rates for frailty and
pre-frailty are 10.8% and 40.7%, respectively [17]. Based on these findings, in the year 2009
a number of 217.000 subjects affected from frailty and 1 million subjects affected from pre-
frailty can be calculated in Austria. Through extrapolation of the demographic development
only, for the year 2050 a number of 356.000 frail and 1.5 million pre-frail subjects can be
expected [18]. Hence, in elderly subjects malnutrition, sarcopenia and frailty are due to

demographic trends one of the greatest challenges to the health care system and to society.

It has been shown that frail older adults have a low intake of energy, protein and several
micronutrients [19] and also lower plasma concentrations of various nutrients compared with
nonfrail individuals [20, 21]. According to the Austrian Nutrition Report, only two thirds of
subjects aged 65 years and older (Austrian population) reach the recommended amount of
energy. The mean protein uptake in the general elderly population is with 15 energy percent

in the recommended range. However, in institutionalized elderly subjects, 45% do not reach
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the recommended protein uptake of 0.8 g/kg body weight [22]. Since the nutrition status often
improves in subjects after nursing home admission [23], it can be concluded, that energy and
especially protein uptake for elderly must be especially improved in frail subjects who are still
living at home. Additionally, a healthy dietary pattern is associated with a lower risk of being
frail [24].

Physical inactivity is one of the main risk factors of frailty. Decrease in the function of the
cardiovascular system and loss of muscle mass and muscle strength are severe conditions
in elderly people. General physical activity leads primary to energy-expenditure. In contrast,
exercise training (booth — endurance and strength training) leads to significant improvements
in fitness levels and increase the muscle mass. Recent research has shown that strength
training is a powerful tool in order to improve health status and quality of life in elderly people
(insulin sensitivity, pain, memory, prevention of falls) [25, 26]. A further important benefit for
elderly subjects who perform strength training is the empowerment of people to remain
autonomous and independent and therefore nursing home admission can be postponed.
In contrast to endurance training, strength training has several advantages: people with
impairments of the musculoskeletal system can also do a large number of strength training
exercises. Strength training can easily become a part of daily routine. After a period of
supervised training, effects can be kept by self-conducted exercises. Home-based training
intervention with a video has been shown to be effective to improve muscle strength in frail

elderly women [27].

A well-structured nutritional intervention program in combination with strength training is the
most effective therapeutic option for the treatment of frailty [28]. Through this intervention
many negative outcomes of malnourished frail people like morbidity and risk of falls can be
reduced. Additionally, general well-being, quality of life, muscle strength, and activities of

daily living can be improved [29].
In conclusion, scientific literature in this field gives evidence that...
o ...there is an interrelation between malnutrition, frailty and chronic inflammation.

e ...malnutrition and frailty lead to a variety of adverse health outcomes including
dependency and institutionalization and therefore frailty is one of the most relevant

health problems in elderly subjects.

e ...adverse outcomes which are associated with malnutrition and frailty are

preventable through nutrition intervention and structured muscle training.
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There is a lack of evidence regarding...

e ...the impact of nutrition and training interventions in malnourished frail elderly
subjects on various health outcomes like quality of life, hospitalization rates, health

resources like social networks, etc.

o ...the impact on the health status of such an intervention on lay persons, who perform
the intervention together with the malnourished, frail subjects.

e ...the optimal structure and setting of such an intervention as community dwellers

(most studies in this field have been performed in institutionalized subjects).

2. Study objectives

The aim of the proposed study is to improve the nutrition status, to increase muscle strength,
and to improve the overall health status in malnourished, frail or pre-frail community-dwelling
elderly persons. For that purpose it engages elderly, lay, fit (robust) subjects who work
voluntarily as buddies for malnourished (pre)frail adults with regards to their nutritional status
and physical activity. These buddies will visit the malnourished (pre)frail subjects at home
twice a week, take care of their food storage, talk about nutrition and nutrition-related
problems with the help of a portfolio, and play a nutrition-related game. Additionally the
buddies will perform a strength training together with the frail subjects with the help of a DVD,
video or with a training portfolio. In this project, the health status of both (frail malnourished
subjects and buddies) is expected to improve, due to the active engagement with nutrition
and physical training. Due to the project the social networks and social interaction of both
parties will be strengthened. In Addition, health resources and quality of life will be increased.
A clear objective of this study is to perform the nutrition and training intervention in frail

people’s home environment, not in an institutionalized setting.

2.1 Research question, operational hypotheses

Malnourished (pre)frail community-dwelling adults benefit more from the home based
nutritional and physical intervention program carried out by buddies, than their counterparts
with merely regular home visits.
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Operational hypotheses:

e Main hypothesis

o Ho: A structured training and nutrition intervention yields in no significant difference
in handgrip strength (dynamometer) in the intervention group (malnourished frail

adults) compared to the control group.

o Hj: A structured training and nutrition intervention yields in significant higher
handgrip strength (dynamometer) in the intervention group (malnourished frail
adults) compared to the control group.

e Secondary hypotheses

o Buddies and malnourished frail adults:
Following parameters increases to a greater degree in the intervention group than

in the control group:

= Nutritional status (MNA-SF for screening and MNA-LF for assessment for

malnutrition)
= Quality of life (WHOQOL-BREF/OLD)
= Social support (F-SozU)
= Quality of the whole diet (MEDIAS + Protein-FFQ)
» Anthropometry (weight, BMI) and body composition (BIA)
= Muscle strength (MASS, Concept 2 dyno)

= Sings of malnutrition and frailty (laboratory parameters)

Amount of physical activity (PASE)

o Malnourished frail adults:
Following parameters decreases to a greater degree in the intervention group than

in the control group:
* Frequency of hospitalization
* Frequency of falls

Following parameters increases to a greater degree in the intervention group than

in the control group:
» Frailty status (SHARE-FI)

= Cognitive function (MMSE)
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= Balance and mobility components (SPPB score)
» Fear of falling (FES-I)

» Qualitative and quantitative contents of refrigerators (predefined protocol and

picture of refrigerator)

o Buddies:
Following parameters increases to a greater degree in the intervention group than

in the control group:

= Daily physical activity (pedometer)

3. Methodological approaches

3.1 Population

Malnourished, (pre)frail elderly subjects as well as buddies are randomly assigned to an
intervention or a control group for the first 10-12 weeks. For all involved subjects,
malnourished, (pre)frail elderly subjects and buddies in either group, at the beginning
(visit 1), after 10-12 weeks (visit 2), after 6 months (visit 3) and after 12 months (visit 4)
different measures are assessed.

For malnourished (pre)frail subjects health-, nutritional status (MNA), frailty (SHARE-FI),
quality of life (WHOQOL/-OLD), social support (F-SozU), quality of whole diet (MEDIAS and
Protein-FFQ), qualitative and quantitative contents of refrigerators (predefined protocol and
picture of refrigerator), amount of physical activity (PASE), cognitive function (MMSE),
balance and mobility (SPPB), fear of falling (FES-I), anthropometry (weight, BMI), body
composition (BIA), muscle strength (MASS and concept 2 dyno), signs of malnutrition and
frailty (laboratory parameters) and refrigerator content (protocol) will be performed three
times. Diagnoses according to the hospital discharge letter at the beginning of the study will
be recorded, and incidental medical conditions (falls, hospitalization) during these 6 months
will be documented.

For buddies health status, quality of life (WHOQOL), social support (F-SozU), quality of
whole diet (MEDIAS and Protein-FFQ), amount of physical activity (PASE), daily physical
activity (pedometer), anthropometry (weight, BMI), body composition (BIA), muscle strength
(MASS and concept 2 dyno), grip strength (dynamometer) and signs of malnutrition and
frailty (laboratory parameters) will be performed three times.

Table 3.1 shows the measurements at several times (visit 1, 2, 3, 4) in malnourished

(pre)frail elderly subjects and buddies.
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Measurements of health status

Self-rated health

Quality of life assessed by the World Health Organization Quality of Life WHOQOL-
BREF and by 3 dimensions of the WHOQOL-OLD ("sensory functions", "autonomy",

"activities in the past, present and future")

Social support measured with the short version of the questionnaire F-SozU

(“Fragebogen zur Sozialen Unterstlitzung”)
Frequency of hospitalization (in malnourished, (pre)frail elderly subjects only)
Frequency of falls (in malnourished, (pre)frail elderly subjects only)

Documentation of fear of falling with the FES-I (Falls Efficacy Scale-International
Version) in older person (in malnourished, (pre)frail elderly subjects only)

Measurements of nutrition status, physical activity and frailty

Nutritional status assessed by the MNA (Mini Nutritional Assessment)

Frailty status assessed with the SHARE-FI (Frailty Instrument for Primary Care of the

Survey of Health, Ageing and Retirement in Europe)

Cognitive function with the MMSE (Mini Mental State Examination) (in malhourished,

(pre)frail elderly subjects only)
Body mass index (BMI)
Body composition assessed with the BIA (Bioelectrical Impedance Analysis)

Quality of the diet assessed by the Mediterranean Diet Adherence Screener (MEDIAS)
a food frequency questionnaire assessing the protein intake and questions concerning

supplements

Qualitative and quantitative contents of refrigerators (predefined protocol of the

refrigerator) (in malnourished, (pre)frail elderly subjects only)

Muscle strength assessed with the MASS (Measurement of age and sex related

reference values of muscle strength) and the Concept dyno 2.

Daily physical activity assessed with pedometer and PASE (Physical Activity Scale for
the elderly)

Balance and mobility components assessed with the SPPB (Short Physical

Performance Battery) (in malnourished, (pre)frail elderly subjects only)

Laboratory findings for malnutrition or frailty (albumin, total cholesterol, transferrin,
triglyceride, 25-OH-VitD3, folic acid, CRP, IL-6, TNF-Alpha, leucocytes)
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Table 3.1 Measurements at several times in malnourished, (pre)frail elderly subjects (F) and

buddies (B)

Selection

Visit 1
(time 0)

Visit 2
(after 10-
12 weeks)

Visit 3
(after 6
months)

Visit 4
(after 12
months)

F

F B

F B

F B

F B

Long-term medication

Comorbidities

WHOQOL

WHOQOL-OLD

F-SozU

Frequency of hospitalization

Frequency of falls

FES-I

X I X | X|X|X|X

XX | X|X|X|X

XX | X|X|X|X

MNA-SF

MNA-LF

*)

SHARE-FI

MMSE

BIA

X | X[ X | X

Anthropometry

Food Frequency Questionnaire
(Proteins) and Supplements

MEDIAS

X X [ X | X

X X X | X

x| X X X

Protocol of the refrigerator content

MASS

Concept dyno 2

X | X[ X|X| X

XX |[X|X| X | X|X|X|X|X

XX | X|X| X | X|X|X|X|X

Pedometer

Modified PASE and FEG

X | X | X | X

X

XX | X | X

X | X | X | X

SPPB

Handgrip (dynamometer)

Laboratory parameters

X | X | X | X
>

X | X | X | X
X

Personal information

x

Expectations/wishes of the intervention

X | X[ X | X

Appraisal of the intervention

Questions about continued visits

X X

F = malnourished (pre)frail elderly persons; B = Buddies
MNA-SF = Mini nutritional assessment Short-Form; MNA-LF = Mini nutritional assessment Long-Form;
SHARE-FI = Frailty Instrument for Primary Care of the Survey of Health, Ageing and Retirement in
Europe; MMSE = Mini-Mental State Examination; WHOQOL = World Health Organization Quality of
Life; F-SozU = Fragebogen zur sozialen Unterstiitzung; MEDIAS = Mediterranean Diet Adherence
Screener, FFQ = Food Frequency Questionnaire; BIA = Bioelectrical Impedance Analysis; SPPB =
Short Physical Performance Battery; MASS = Measurement of age and sex related reference values
of muscle strength; FES-I = Falls Efficacy Scale International; PASE = Physical Activity Scale for the

Elderly;
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3.1.1 Recruitment

Malnourished (pre)frail persons:

As it was done in the prestudy “Frailty, nutritional status and readiness for training and

nutritional intervention in elderly people in Vienna hospitals” [30-32], malnourished (pre)frail

subjects 65 years and older, who were inpatients in acute hospitals in Vienna (AKH), wards

for internal medicine and close to discharge will be recruited.

Inclusion criteria for malnourished, (pre)frail elderly subjects:

Age 65 years or older
Living in Vienna
Community dwelling

No medical contraindication for the performance of a physical strength training

(no “No” to the question ‘Has your recently doctor told you not to exercise?”)
Have to be able to walk (with or without a walking aid)

Malnutrition or at risk of malnutrition according to the MNA-SF (Screening: 0-11
points) OR Frail or pre-frail according to the SHARE-FI (female: >2.130; male:
>3.005)

Capability to consent

Exclusion criteria for malnourished, (pre)frail elderly subjects:

Buddies:

Age younger than 65 years

Admission to nursing home planned

Nursing level (“Pflegestufe”) 6 or 7

Chemotherapy and/or radiotherapy currently or planned

Insulin treated diabetes mellitus in the medical history

COPD Stadium Il or IV

Dialysis patient or chronic renal insufficiency with protein restriction
Cannot understand the German language

Severe impaired cognitive function according to the MMSE (<17 points)

Buddies will be recruited and trained in cooperation with the “Wiener Hilfswerk” in

standardized procedures. This organization already offers routinely volunteer home visits for
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elderly subjects. This is one of the largest organisations in Austria offering care-giving

services for elderly and sick persons (http://www.hilfswerk.at/english; 25.5.2012).

Inclusion criteria for buddies:
e Age 50 years or older
e Signed informed consent

e Readiness to participate as buddy in principle both for intervention group and

control group (for the first 10-12 weeks)

e Commitment to keep to the protocol for at least 6 months

3.1.2 Sample size calculation

For sample size calculation, the difference in handgrip strength (from baseline to 10-12
weeks) will be considered as a clinical marker of muscle function. We examine its
relationships with diet [24, 33] and physical activity [34] in a community-dwelling cohort.
Given a clinically relevance difference of 2 kg in handgrip strength (intervention group
improves by 2 kg more than the control group in handgrip strength), a standard deviation of
3 kg of the differences, a two-sided significance level of 0.05, a sample size of n=36 per
group is needed to reach 80% statistical power. Since imputation for drop-outs may have
some unestimable effect on the assumed standard deviation of the differences, the sample
size is increased to n=40 per group.

To reach this sample size, a total of 120 buddies will be recruited in the main phase of the
study, in 4 waves with a time interval of 4 months. With this amount of buddies it is

guaranteed that 40 buddies can withdraw their consent to function as buddy.
e Goal criterion handgrip strength:

o Expected value y; (intervention) = 16 kg
M2 (control) = 14 kg (based on the results of the prestudy [30, 32])

o Standard deviation o = 3 kg
o Difference & = py1 - p2 =2 kg
o Two-sample t test
¢ Significance level a = 0.05

e Power 1-=0.80
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3.1.3 Intervention

Control group

In the first phase for the study participants (first 10-12 weeks) subjects will be divided
randomly into two groups: An intervention group and a control group. Participants in the
control group will be visited regularly by buddies, but they do not specifically monitor the
nutritional status or perform physical training in these first 10-12 weeks. Instead of that,
buddies will be provided with a portfolio of possible activities they could perform together with
the study participants (e.g. specific cognition training). After this first phase of 10-12 weeks,
nutrition and strength training intervention will be performed also with the control group. 8-10
weeks are considered to be satisfying long enough to observe effects in the intervention
group compared to a control group [25, 26]. The interval was chosen as short as possible
that subjects in the training group who have already agreed to participate in the nutrition and
training intervention and looking forward to it, are not waiting long to gain the benefits of this

intervention.

Intervention group

Home visits of the buddies at the home of the malnourished (pre)frail elderly subjects will

take place twice a week and last for approximately one hour.

Nutritional intervention

The aim of the nutritional intervention is to obtain adequate protein, energy and other nutrient
intake, preferable by regular foods and beverages. This intervention will include an in-depth
education program with general information about healthy eating habits, which emphasizes

an increased intake of fruits and vegetables, protein-rich foods and fluids.

Buddies will monitor the nutritional status of their clients with regards to adequate food
storage in the household, food hygiene (e.g. no expired or moldy food), food with a satisfying
amount of calories, proteins, and of fluids. A sufficient protein intake will be guaranteed by
the amount of dairy products and legumes in the household.

During home visits, buddies will reflect the patients’ diet since the last visit. For this purpose,
buddies will be equipped with a portfolio with nutrient dense recipes and photographs of
high-protein dishes. Furthermore, in this portfolio there will be tables in which the amount of
proteins of common foods can be seen.

Buddies will be trained to observe patients for signs of dehydration and rapid weight loss,
which would require further medical attention. Additionally, they will be instructed to pay
attention to nutritional risk factors.

Buddies will be equipped with a check list respectively education book with all required

nutritional aspects such as the importance of healthy nutrition at any age, health benefits of
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eating more fruits and vegetables, the importance of protein-rich foods and risk factors for
malnutrition, the importance of choosing a variety of foods, tips about grocery shopping, meal
time, frequency of foods and drinks, portion size and cooking methods. The nutritional advice
will be to eat three main dishes and 2-3 between-meal snacks including meat, fish or egg,
fruit and vegetables, dairy products and fibre in combination with fluid every day [35].
Additionally, buddies will be equipped with a nutrition-related game which includes nutritional

aspects.

Physical intervention

Twice a week physical training will be performed by the malnourished frail subjects together
with the buddies. The exercise intervention will last about 30 minutes. Additionally, buddies
will advise the malnourished (pre)frail elderly to practice the same exercise once a week on
their own. The training comprises a multicomponent training with a focus on the sports motor
components mobility, strength, and balance. Therefore the exercises have been selected
according to the special needs of elderly people and are based on international

recommendations.

e Warm up: Participants will be instructed to perform a 5 to 10 minute warm up with

mobilization exercises.
e Balance Exercises: After warm up, short balance exercises will be performed.

e Resistance Training: In order to train the major muscle groups, 6 exercises for the lower

and upper body will be accomplished.

In the first two weeks it is essential that the malnourished (pre)frail elderly learn the process
of the exercises and get used to physical strain. After that, the resistance exercises will be
performed with two sets and approximately 15 repetitions, which corresponds approximately

the individual’s RM (repetition maximum) [36-42].

Materials:
e The pictorial guidebook will include a detailed description of all exercises with pictures

of the elderlies while their physical training and the contact information of the buddies.

¢ For guidance and motivation all exercises will be recorded on a demonstration DVD in
two levels of difficulty. Hence, both sides the malnourished (pre)frail elderly and the

buddies may benefit from the training.
¢ Dynabands will be used to perform the resistance exercises.

e In case of questions or problems concerning the exercise program, patients have the

opportunity to contact their buddies.
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Course of the main study from the point of view of malnourished (pre)frail elderly

subjects

1. Participants will be contacted by the trained study personnel of the MUW (Medical
University Vienna) in the general hospital of Vienna (AKH), Wilhelminen hospital,
hospital of Hietzing und Rudolfstiftung hospital, if they fulfill the inclusion criterias: age 2
65 years, living in Vienna, community dwelling, have the ability to walk, no severe
impaired cognitive function, and no medical contraindication for the performance of

physical strength training.

2. After they have signed the informed consent for the MNA, the SHARE-FI and the MMSE,
those tests will be performed by the trained study personnel of the MUW. This will take
about 20 minutes. When the subjects fulfill the criteria malnutrition or at risk of
malnutrition, according to MNA OR frailty or pre-frailty according to SHARE-FI, no
severe impaired cognitive function according to MMSE, and not fulfilling other exclusion

criteria, they will be offered to participate in the study.

3. After discharge, the malnourished (pre)frail person will be assigned to a buddy who lives
close to the malnourished (pre)frail person (Vienna north, east, south, and west) and
afterwards this pairs will be assigned randomly, stratified by handgrip strength, into the

intervention or the control group.

4. The included participants (buddy and malnourished (pre)frail subjects) will undergo
several measurements. Muscle strength, body weight and height, BIA, quality of life,
social support, frequency of hospitalization and falls, fear of falling amount of physical
activity, quality of diet, quantitative and qualitative of the contents of refrigerators and
demographic data will be assessed. The blood samples will be taken by the mobile
services of the laboratory (IMCL — Synlab) and these samples are exclusively study-
related. These laboratory values will be financed exclusively by the project.
Measurements for malnourished (pre)frail subjects will be made at their home by the
study personnel of the MUW and mobile services of the laboratory, respectively, and

measurements for buddies will be made during the information meetings.

5. From now on they will meet twice a week. If the participant is assigned to the
intervention group they will talk about nutrition and perform strength training. If the
participant is assigned to the control group, assessment will take place in the same way,
but the buddy will, however, not perform a specific nutrition and training intervention.
After 10-12 weeks, the study participant (buddy and malnourished (pre)frail person) will
again undergo several measurements. The same assessments will be carried out as at
the first visit. From now on, in both groups nutrition and training intervention will be

performed with the buddies twice a week.
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6. After 6 months, assessment will take place again.

7. From now on, the mandatory part of the study is finished. However, it is recommended,
that the visits by the buddies should continue twice a week, and both shall perform the
nutrition intervention, and the strength training.

8. One year after inclusion, an evaluation is planned.

3.1 Study design

The study is designed as a prospective, randomized, controlled trial and a stratified
randomization design will be performed to achieve comparable groups. It is used to ensure
that the baseline variable (handgrip strength) is more evenly distributed between groups.
Subjects are randomly assigned to intervention- or control group stratified by handgrip

strength. Randomizer for Clinical Trials 1.8.1 (https://www.meduniwien.ac.at/randomizer

/web/login.php) will be used to derive the randomization list. Each subject (malnourished

(pre)frail subjects and buddies) will receive an appropriate randomization number.
Participants will be assigned to their group according to their number. Randomization will be
carried out after the patient has signed the informed consent form respectively after
discharge, right before the baseline assessment. For analysis of the primary endpoint, all

patients will be analyzed according to the intention-to-treat principle (ITT).
3.2 Major parameter

3.2.1 Primary endpoint

e Handgrip strength

o Dynamometer: Hand grip strength is measured with a hand grip dynamometer
in the sitting patient with elbow flexed at 90°. Subjects are asked to compress
the dynamometer as strong as possible. For each side two attempts are

made, and the better one is used for the calculation [43].

3.2.2 Secondary endpoints

e Nutritional status

o MNA-LF: Risk for malnutrition is assessed with the long form of the mini
nutritional assessment (MNA) [44]. This questionnaire consists of a screening
and an assessment part. The screening part comprises 5 standardized
guestions concerning loss of appetite, weight loss in the last three months,

mobility, actual disease/distress, psychological situation, and additionally
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anthropometric measures (body mass index or calf circumference). In our
study calf circumference will be used. It is measured with a tape at the sitting
patient on the left and the right free pendulous lower leg at the strongest
circumference. The highest value reachable in the MNA (screening part) is 14
points. Subjects with 7 points or lower were classified as malnourished,
subjects with 8 to 11 points as at risk of malnutrition and 12 to 14 indicates a
normal nutritional status. The assessment part of this questionnaire provides
additional information about the causes of malnutrition and the highest value
reachable is 16 points. Final Score (Malnutrition Indicator Score) classify
subjects with 17 points or lower as malnourished, subjects with 17 to 23.5
points as at risk of malnutrition and 24 to 30 indicates a normal nutritional
status [45].

e Frailty status

O

SHARE-FI: For the assessment of frailty the SHARE-FI as used in the Survey
of Health, Ageing and Retirement in Europe [16] will be applied. This is an
instrument following the main established criteria of frailty such as weight loss,
exhaustion, weakness, slow walking speed, and low physical activity level
[13]. The instrument consists of 4 questions regarding appetite, exhaustion,
functional performance (walking 100 meter or climbing stairs), and physical
activity. Furthermore, the instrument comprises hand grip strength. According
to the results of the SHARE-FI, subjects are categorized sex-specifically in

frail, pre-frail, and robust subjects [16].

e Quality of life

O

o}

WHOQOL-BREF: Quality of life is assessed by the WHOQOL-BREF
instrument. The World Health Organization Quality of Life comprises 26 items
measuring the domains of physical health, psychological health, social
relationships, and environment. The WHOQOL-BREF is a shorter version of
the original WHO-instrument that may be more convenient for this particular

study purpose [46].

WHOQOL-OLD: The WHOQOL-OLD is specially a project aims at developing

and testing a quality of life assessment for older people. This was part of the

WHOQOL - project, a collaboration of 22 research centres from different
cultures under the auspices of the WHO, with the aim to develop an

instrument for the measurement of subjective quality of life. For our study we
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ask 3 dimensions of the six facets such as "sensory functions"”, "autonomy",

"activities in the past, present and future" [47].

e Social support

o FESozU K-14: Social support will be conducted by the short version of the
Social Support Questionnaire “F-SozU” with 14 items by Fydrich et al. [48].
This questionnaire measures the emotional component of social support.
Examples of the 14 items are: “| have a very close person, on whose help |
can always count”, and “| have friends/family members who take the time and
definitely listen to me, when | need to talk”. The 5-item Likert scale will be
used by Eisele et al. [49]. They adapted this scale, which was suggested by
Kelsey et al. [50], for the assessment of elderly patients to include yes/no
answers. Further a sum score will be calculated, this ranging from 0-14 and

the highest scores will indicate high level of social support [48].

e Frequency of hospitalization
e Frequency of falls
e Fear of falling

o Falls Efficacy Scale International (FES-I) was developed for the

documentation of fall-related self-efficacy in older persons by an EU-funded
expert network (Prevention of Falls Network Europe ProFaNE). In the account
the easy and more complex physical and social activities have been added
[51].

e Sings of malnutrition and frailty

o Laboratory parameters such as albumin, total cholesterol, transferrin,
triglyceride, 25-OH-VitD3, folic acid, CRP, IL-6, TNF-Alpha and leucocytes will

be measured. Blood samples will be taken from the malnourished (pre)frail

subjects and the buddies by the mobile services of a laboratory company
(IMCL-Synlab). Chronic inflammation is associated with both, malnutrition [7,
8] and frailty [52, 53]. Parameters of chronic inflammation like leukocytes,
Interleukin 6 (IL-6), tumour necrosis factor (TNF-Alpha) [54, 55] and C reactive
protein (CRP) [54-56] are associated with malnutrition and frailty. Vitamin D is
essential for bone, muscle, and nerve function [29] and deficits are a sign of
malnutrition [20, 57]. Further laboratory signs of malnutrition are low levels of
serum proteins like albumin, transferrin, and low levels of total cholesterol and

triglycerides [58].
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e Cognitive function

o MMSE: Measurement of cognitive function will be carried out with the German
version [59] of the mini mental state examination [60]. This tool has been
judged to be a screening test with satisfactory reliability and validity to assess
the severity of cognitive impairment quantitatively and to document cognitive
changes over time [61]. The instrument consists of 30 questions. According to
the results of the MMSE, subjects are categorized in no cognitive impairments
(30-25 points), slight cognitive impairments (24-18 points) and severe

impaired cognitive function (<17 points) [59].

¢ Body composition

o BIA (Bioelectrical Impedance Analysis) is a commonly used method for
estimating body composition. BIA allows the determination of fat-free mass
(FFM), total body water (TBW), lean body mass (LBM), body fat (FM), body
cell mass (BCM) and extracellular mass (ECM) [62]. In our study we are going
to use BIA 2000-S [63]. For the measurement of the weight we are going to
use the Scale Mardsen PS 250.

e Measurement of muscle strength

o MASS (measurement of age and sex related reference values of muscle
strength) is a new diagnosis system which was developed by the Technical
University of Vienna (Dep. of Computer Engineering). It evaluates health
related concentric dynamic muscle strength. The measurement is velocity-
independent. Hence it is appropriate for the target group. In this study large
muscle groups will be tested with this instrument. For all tested muscle groups
the following parameter will be recorded: maximum resistance with low
velocity; and 2-3 fix adjusted sub-maximum loads. Moreover, the Concept 2
dyno is used for assessing the muscle strength. The same exercises as before

will be conducted in standardized procedure [64].

e Amount of physical activity

o Physical Activity Scale for the Elderly: (PASE) is an instrument that measures
the level of physical activity and to assess the effectiveness of interventions
for individuals aged 65 and older. The questions capture activities in sitting
situation (out of bed), walk (outside of home), and activities of different

intensity (muscle training: mild, moderate, heavy exhausting). The scores are
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calculated from weights and frequency values for each of the 12 types of

activities. A high score indicates a high level of physical activity [65].

¢ Balance and mobility components

o The Short Physical Performance Battery: SPPB is a method for assessing

physical performance of older patients. It includes strength, balance and
mobility components in one assessment tool (five chair stands, 8 feet walk test
and 3 balance tests). A total SPPB Score of 0-12 is created by summing up

the three components [66].

e Qualitative and quantitative contents of refrigerator

o Predefined protocol of the refrigerator of the (pre)frail individuals will assess

the refrigerator contents which will be classified as adequate, inadequate
(rotten food or just beyond the date stamped on the label), or empty (less than
three different food products) [67].

e Quality of the whole diet

o MEDIAS: It is a validated 14-point Mediterranean Diet Adherence Screener
used in the Prevencion con Dieta Mediterranea (PREDIMED) study for rapid

estimation of adherence to the Mediterranean diet [68].

o FFQ: Food frequency questionnaire assessing the protein intake and
guestions concerning supplements [69]. It will assess the usual consumption
of foods during the last 2 months using standard portion sizes e.g. 1 handful
per month/week/day. The gquestionnaire includes a list of 39 single foods
and/or food categories, and the frequency of consumption is assessed
according to frequency categories ranging from “never” to “several times a
day”.

e Daily physical activity

o Pedometer: After recruitment, each buddy receives a pedometer to measure

the daily steps. Data will be stored automatically for 41 days and afterwards it

has to be read out with the “Omron Health Management Software”.

e Measures of drop-out [70]

o For each case of discontinued participation, the following reasons will be
discriminated: medical reason (ry), subject's own decision (r,). Certain sets

(groups) will be aggregated:

= A —all participants who passed the baseline assessment
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» DO; — participants who drop out by reason r;
= DOgr = DO; + DO, — all participants who drop out
= DOg; = DO, / A — participants who discontinue by medical reasons.

» DOg, = DO, / A — participants who discontinue on their own decision.
Members of this group will be asked for a personal reason (voluntary and

open question), and also be asked to participate in the final visit.
= |DO| — total number of participants who drop out after visit 1

= |DOj| — number of participants who discontinue for reason R;

Measures of adherence [70]

o Measures of adherence are calculated:

= Number of home visits by buddies

» Number of activity units (home exercises) and nutrition intervention units.

Appraisal by participant (malnourished pre/frail persons and buddies) [70]

o Questions will be asked such as “Would you once again participate in the trial?

Why/why not?”. Participants who completed the intervention will be asked to
rate the utility of the intervention program (on a scale from 1 to 5): introduction
into the program, portfolio, elastic resistance bands, nutrition-related games
and questionnaires. Participants will also be asked to rate the length of the
program, and the frequency of home visits. Finally, an open question on
concrete proposals for program improvements will be asked (“Do you have

any ideas or proposals for program improvements?”)

Documentation of any undesirable event during the intervention [70]

o Any symptom or disease of any participant, which occurs during the

intervention, is called an undesirable event. This definition is valid without
reference to the fact, whether the intervention might be a cause or not. In case
of an undesirable event, the participant promptly has to suspend nutritional
and exercise units and to visit the general practitioner. The event has to be
documented by a standardized report protocol, including the following
judgments: medical/ non-medical; caused/not caused by exercise; subject

may/may not continue nutritional and exercises units.
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3.3 Statistical Analysis

All statistical analyses will be performed with IBM® SPSS® Statistics for Windows, Version
20 software (IBM Corp., Armonk, NY, U.S.). P-values < 0.05 will be considered statistically
significant and all tests will be tow-sided.

Data exploration using descriptive statistical analysis and inferential statistics (uni- and
multivariate) will be performed. The sample data will be carried out by frequencies or
percentages (categorical variables), means and standard deviation (continuous variables),
Chi-Squared-test (for categorical data) and graphics (e.g. boxplots, scatterplots and
histograms). 95% confidence intervals (Cl) will be calculated for the differences in
percentages and medians. Testing for normal distribution will be performed by histogram,
box plots.

Independent samples t-test, Mann-Whitney U test and Chi-square and Fisher-exact-test
(categorial variables) of association will be used as appropriate to compare groups at
baseline. Pearson’s- (continuous variables) and Spearman’s correlation coefficients
(categorial variables) will be used.

If normal distributions are not met, non-parametric tests such as Wilcoxon, Mann-Whitney-U-
Test (continuous variables) and Kendall's tau and Spearman’s correlation coefficients

(continuous and categorial variables) will be chosen.

e Primary endpoint
Analysis of covariance, comparing handgrip strength after 10-12 weeks between
intervention and control group, adjusting for the baseline value as covariate will be

performed.

Analysis by intention to treat principle: requires an assumption on the outcome value for
patients in whom the planned intervention is hot completed as planned in the protocol, or
in whom the outcome value cannot be assessed due to hospitalization, withdrawal of

consent or death.

In all patients the 10-12 weeks handgrip strength value will be assessed, irrespective of
whether the intervention was completed per protocol or not. In case that this is not
possible, the baseline value will be imputed for the main analysis. A sensitivity analysis

will be performed, imputing the baseline value divided by 2 for these patients.

e Secondary endpoints
Analysis of covariance or Wilcoxon test will be used to compare the nutritional status

(MNA, laboratory parameters), frailty status (SHARE-FI), quality of life (WHOQOL), social
support (FSozU), frequency of hospitalization and falls, confidence of falls (FES-I),

cognitive function (MMSE), muscle strength (MASS, concept dyno 2), body composition
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(BIA), balance and mobility (SPPB) and qualitative and quantitative contents of
refrigerator (protocol + picture), changes in protein intake retrieved from FFQ and

adherence to Mediterranean Diet after 10-12 weeks between intervention and control

group.

4. Financial Frame

The project is funded by the WWTF. It is totally feasible in terms of financial capabilities.

5. Insurance

An insurance for all study participants, the PhD-students, and the Pl will be contracted via
the “Koordinierungszentrum fir klinische Studien” under the master policy of the Medical
University of Vienna with “Zirich Versicherungs Aktiengesellschaft” (policy no. 07229622-2,
ser. no. 39/2013).

6. Risk and benefits

No risk is expected for patients in the intervention group and in the control group.

The prospective benefits will have positive impact on the well-being and quality of life of the
individual (micro level) as well as on the financial viability of the health system (macro level).
On an individual basis the proposed program is expected to...

o ..improve the health status of malnourished (pre)frail elderly people (decreased
morbidity, decreased hospitalization and institutionalization rates, improved nutrition
status, muscle strength, and quality of life)

e ..improve the health status of younger fit volunteers through their engagement with
nutritional and training issues

e ..improve social interaction and social capital of both, which is also an important

health resource

e ..introduce a structure which can be well implemented in long-term care of

community dwelling elderly subjects with different health hazards.

The prospective benefits are also in the applicability of the project results to other regions

and settings in Austrian as well as in other countries.
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Measuring Project success

Micro level:

Project success will be measured on an individual basis. Therefore (pre)frail people and
buddies will be tested after 10-12 weeks and 6 months as well as 1 year after project end.
A positive development of the nutritional and strength parameters in malnourished (pre-)frail

persons as well as in buddies will be considered as project success.

Macro level:

Track will be kept on hospitalization rates after and/or during intervention. Differences in
hospitalization rates between treated and untreated subjects can be used to calculate

changes in public healthcare expenses.

Page 24 of 33



Nutrition intervention and physical training in malnourished frail

community-dwelling elderly subjects carried out by trained lay “buddies” Version 1.2 - 06.12.2013

7. Workplan

The project is planned to have a duration of three years.

ID [Task Name 2016
| I Q4 Q1 Q1 I Qtr2 [ Q3

Mar Sep | Nov Jan Jan [ Mar [ May [ Ju

1 |Submission to the local ethics commission | , |

2 Protocol [—]

3 M1 Positive ethical vote

4 |Developing phase

5 Portfolie for control group

6 Portfolio for intervention group

7 Cooking course for Buddies

8 Training for Buddies

9 |Pilot study (Feasibility study)

10 Recruitment of Buddies

11 Training of Buddies

12 Recruitment of malnourished frail persons

13 Survey

14 Visit 1

15 Intervention group

16 Visit 2

17 Adaptations

18 M2 Termination of pilot study

19 |Main Study

20 Wave 1: Recruitment of Buddies

21 Training of Buddies

22 Wave 2: Recruitment of Buddies

23 Training of Buddies

24 Wave 3: Recruitment of Buddies

25 Training of Buddies

26 Wave 4: Recruitment of Buddies

27 Training of Buddies

28 Recruitment of malnourished frail persons

29 Survey \ 2

30 Visit 1 (several times) & Y

31 Intervention group

32 Control group

33 Visit 2 (several times) s

34 Intervention

35 Visit 3 (several times) & Y l

36 M3 Termination of main study *

37 |Project completetion |  J

38 Statistical Analysis =

39 Publication and dissemination
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b. Phase I: Development phase

In this phase the prerequisites for the buddy visits at the malnourished frail subjects will be
developed. Those include a portfolio with photographs and recipes for protein rich food, a
video with exercises with two different difficulty levels and as alternative for those without
video / DVD recorder a portfolio with pictures of exercises will be designed. Further, nutrition-
related game will be developed. In this phase instruction material (compendium) for buddies
will also be developed. A portfolio for the control-group will be developed with memory- and

concentration games.

c. Phase ll: Pilot study (Feasibility study)

In this phase the first 10 buddies will be instructed, trained and matched with 10
malnourished, (pre)frail elderly subjects, who will be also recruited in this phase. All
parameters that will be assessed in the main study phase will be applied in this pilot phase.

For the pilot phase no control group is planned.

d. Phase lll: Main study phase

In this phase malnourished, (pre)frail elderly subjects and buddies will be randomized in two
groups, an intervention and a control group. Participants in the control group will be visited
regularly by buddies, but no specific nutrition training or physical exercises will take place
within the 10-12 weeks. After this first phase of 10-12 weeks, nutrition and strength training

intervention will be performed also with the control group.
Buddies will be recruited in 4 waves, in each phase 30 buddies.

The follow-up consists of three contacts, conducted approximately one week after discharge,
after 10-12 weeks and after 6 months. Each couple (one buddy and one malnourished
(pre)frail elderly subjects) will be assessed three times, independent of the group they are in.
After 6 months the compulsory part of the buddy-study person couple ends, but they will be
encouraged to keep on their visits and engage in strength training. Each couple will be
evaluated again 1 year after their beginning according to continuity of the visits and quality of

life.
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Timetable:
4
Participant Selection
* Malnourished (pre)frail persons in Vienna hospitals
* Buddies in cooperation with the “Wiener Hilfswerk”
.

Eligibility Screening

Consent

Randomisation

-~

* Buddies

-

-

Intervention

* Malnourished (pre)frail persons

J

/\
N [

+ Buddies

-

L

Control

* Malnourished (pre)frail persons

— —

&

10-12 weeks outcome Assessment

6 months follow up

12 months follow up

8. Regulatory framework

8.1 Data administration

All patients will be coded anonymous. Patients’ individual data will be anonymized entered in

a secure web authentication online questionnaire which will be programmed for this trial.
Patient’s data will be encrypted with a Secure Sockets Layer (SSL) RSA 1024 bit certificate.

The data will be entered in SPSS data file only with this code. Only authorized persons have

access to the original data.
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8.2 Ethical and legal aspects

The study will be performed according to the Helsinki declaration (1964). The protocol will be
submitted for review at the Ethical committee of the Vienna Medical University. Patients have

to sign the written informed consent before study participation.

8.3 Patients’ informed consent

Patients will be informed orally about the purpose, the course of the study the associated
examinations and the possible consequences. Informed consent has to be signed before

study entry. Patients will receive a copy of the informed consent.

8.4 Documentation of the study results

All findings and results will be documented in a case report file (CRF). Corrections of data

will be performed with clearly indicating who has modified data.

8.5 Intended use of the data

Patients’ individual data will be anonymized entered in a SPSS data file. Patients’ individual
data will be accessible for the study team. Individual patients’ data will not be traceable and

identifiable in the database.

The study results will be published by the study team in scientific journals as well as

presented during scientific conferences.

8.6 Protocol changes and amendments

Any change of the protocol will be submitted to the ethical committee as protocol amendment

and has to be approved by the ethical committee.
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