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ABSTRACT

Introduction Successful rehabilitation of the growing
number of older citizens receiving healthcare services
can lead to preservation of functional independence

and improvement in quality of life. Adequate intake of
dietary protein and physical training are key factors

in counteracting the age-related decline in strength
performance and physical function. However, during
rehabilitation, many older people/persons have insufficient
protein intake, and difficulties in performing exercise
training with sufficient intensity and volume. The primary
aim of this trial is to investigate if individualised physical
exercise training programmes combined with increased
protein intake (IPET+P) can improve measures on all
International Classification of Functioning, Disability and
Health levels, such as strength, gait speed and health-
related quality of life, when compared with care as usual in
municipality-based rehabilitation alone (usual care, UC) or
care as usual in combination with increased protein intake
(UC+P). Further, the trial investigates whether UC+P will
potentiate more significant improvements in outcome
measures than UC.

Methods and analysis The trial is a three-armed
multicentre, block-randomised controlled trial consisting
of a 12-week intervention period with a 1-year follow-up.
Citizens above 65 years referred to rehabilitation in the
municipality without restricting comorbidities are eligible.
Participants are randomised to either a UC group, a UC
group with protein supplementation receiving 27.5¢
protein/day (UC+P), or an IPET+P supplementation of
27.5¢ protein/day. The Short Musculoskeletal Function
Assessment questionnaire is the primary outcome.

Ethics and dissemination Approvals from The Ethics
Committee in Region Zealand, Denmark (SJ-758), and the
General Data Protection Regulation at the University of
Southern Denmark, Odense (10.330) have been obtained.
Trial registration number NCT04091308

INTRODUCTION

The older population is growing fast in West-
ernised societies.! Data from EUROSTAT
indicates that the number of older adults >65

Strengths and limitations of this study

» The trial is conducted as a multicentre randomised
controlled trial with a 1-year follow-up investigat-
ing outcomes of rehabilitation in an older population
on all variables of the ‘International Classification of
Functioning, Disability and Health’.

» High compliance regarding protein supplementation
will potentially result from offering low-volume, high
quantity protein-enriched yoghurts with different
flavours.

» This trial is conducted in a real-life clinical setting
involving health professionals and the relevant tar-
get population to increase external validity.

» Real-life clinical setting may affect compliance as
readmissions to hospital and other practical chal-
lenges can not be controlled.

» The trial investigates only the effect of individualis-
ing physical exercise training in addition to protein
intake as individualised physical exercise training
alone was not included due to limited resources.

years in the European Union will increase
by 10.2% in total until 2080.* In Denmark,
the annual growth in number of citizens
>65 years will increase by approximately 2%
and for citizens >80 years by 3% until 2025.
According to Danish Regions, additionally
120 000 citizens aged >65will be in contact
with the Danish healthcare system towards
2025.% Consequently, more older citizens will
receive municipality-based rehabilitation.
With the increasing number of older citizens,
it is becoming even more important to find
ways to use the potential of each older indi-
vidual, thereby empowering them to inde-
pendent living.*

Poor health in combination with ageing
results in declines on all International Classi-
fication of Functioning, Disability and Health
(ICF) parameters such as body composition,
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strength, physical functioning and mental well-being,
which puts the individuals at risk for multimorbidity
conditions.”® During the last century, chronic health prob-
lems have taken a role as a dominant healthcare burden,
and almost all chronic conditions are strongly related to
ageing, which in turn is related to declines in physical
functioning.® However, the accelerated worsening in body
composition and muscular strength can be partly coun-
teracted through different strategies in healthy as well as
clinical populations.”® Two modifiable key factors: higher
intake of dietary protein and performing physical exer-
cise training may counteract such declines.” These two
factors can potentiate each other, and when pursued by
older citizens, they can decrease the extent of secondary
health problems and costs of health services, thus benefi-
cial for both the older individual and the society.'

Physical exercise training

Danish national clinical guidelines recently highlighted
challenges regarding the specific and strong recom-
mendations for nutrition and exercise to improve func-
tion in older citizens, due to the low level of evidence
supporting the recommendations.'” Nevertheless, the
literature agrees that physical exercise training should
be prescribed for healthy individuals as well as those with
specific disorder."' '* However, many older citizens find it
difficult to engage in regular physical exercise, mainly if
discomfort and pain are present during exercise."” Kruger
et al showed that only ~10%-12% of the older aged >65
years participate in regular resistance training.'* '’

It is common practice when referred to municipality-
based rehabilitation in Denmark that the referring
part (hospital, visitation, personal physician) provides
a rehabilitation plan. This plan is used to focus the
rehabilitation, however, rehabilitation is solely focused
on interventions that typically address one disorder
without taking overall health into account. A possible
new approach to overcome low compliance could be to
prescribe individualised exercise programmes, that take
musculoskeletal disorders as well as general health into
account. In randomised controlled trials, it is common to
administer the same treatment to all participants in the
intervention group. An alternative could be developed to
promote health through individualised exercise, which
may maximise the individual’s outcome of regular exer-
cise and rehabilitation. Sjggaard et al designed a concep-
tual model for planning the optimal individually tailored
physical exercise training (IPET concept).'® This was based
on individual health check, physical capacity, existing
guidelines and current recommendations in categories of
muscle strength, cardiorespiratory fitness and functional
training and balance training for the working-age popula-
tion.'® Even though the conceptual model has been tested
on middle-aged adults, it may be considered a potential
model for individualising exercise for older citizens.
Another aspect is that decreased mobility may discourage
the olders from participating in supervised group-based
physical activity at health centres.'” Consequently, physical

exercise should, therefore, be easily accessed and prefer-
entially an integrated part of daily living.

Supervision of home-based training

A challenge with self-administered training is to know
if the exercise is performed correctly. In a recent study
by Faber et al, the majority of the participants advised to
home-based exercises did not perform the exercises as
administered in regard to time under tension, 2weeks
after the initial instruction.'® A relatively new technology
(Sports sensor, University of Southern Denmark) to
monitor and quantify home-based exercise has been
developed, consisting of a built-in sensor attached exter-
nally to an elastic exercise band (TheraBand)."

Protein intake

Beneficial effects of higher protein intake might be
necessary to overcome a decreased response to nutrients
for muscle protein anabolism.”” However, a significant
number of older citizens do not meet the recommended
dietary protein intake. Further, when conducting exer-
cise, the myofibrillar protein synthesis is enhanced by
assuring sufficient amounts of essential amino acids,
hence, a protein supplement may be clinically mean-
ingful in order to support an exercise response.

This randomised controlled trial aims to investigate
if IPET programmes combined with increased protein
intake (IPET+P) can improve measures on all three ICF
levels when compared with care as usual in municipality-
based rehabilitation (usual care, UC) alone or care as
usual in combination with increased protein intake
(UC+P). Further, the trial investigates whether UC+P will
potentiate more significant improvements in outcome
measures than UC. The Short Musculoskeletal Function
Assessment-Dysfunction Index (SMFA-D) is chosen as
a suitable primary outcome to reflect the self-reported
function for participants with various disorders.”’ The
primary hypotheses tested are that (1) SMFA-D improve-
ments are larger in UC+P compared with UC (2) and
larger in IPET+P compared with UC+Pand UC.

METHODS: PARTICIPANTS, INTERVENTIONS AND OUTCOMES
This protocol is written on the basis of Standard Protocol
Items: Recommendations for Interventional Trials guid-
ance for reporting protocols for clinical trials.?

Trial design

The trial is a multicentre, block-randomised controlled
trial with three parallel arms and a 12-week intervention
period with a 1-year follow-up.

Atotal of 177 participants will be consecutively included
from municipality rehabilitation centres in Slagelse and
Korsgr, Denmark, and after baseline testing randomised
to one of three groups: UC, UC+P or IPET+P.

The trial expects to enrol participants to baseline
testing between January 2020 and November 2021, with
the 1-year follow-up in November 2022.
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Box 1 Exclusion criteria

Inability to speak or read Danish

Renal diseases

Active cancer

Upper or lower limb amputations

Milk/lactose allergy or intolerance

Blood pressure >180/90

Pacemaker/other implanted electrical stimulants

Progressive somatic or psychiatric diseases which can affect the

course of training

Referred to rehabilitation primarily due to gynaecological, neurolog-

ical conditions (apoplexies) or surgeries where movement restric-

tions are recommended

» Daily medication that may impact muscle protein synthesis (eg, dai-
ly antimicrobial drugs acting on ribosome level or prophylactic oral
chemotherapy)

» Alcohol intake greater than 14 units per week (1 unit=12g/1.5 cl.)

» Advice against participation from a general practitioner

VVVYVVYVYYVYY

v

Eligibility criteria

All citizens referred to the rehabilitation centre aged 65
years and older will be invited to a screening interview
with a physiotherapist; any of the criteria listed in box 1
causes ineligibility.

INTERVENTIONS

Intervention programs

IPET with protein-enriched yoghurt supplements (IPET+P)

The participants will be prescribed individualised
progressive exercise programmes, lasting approximately
40min for each individual at each training session. Data
collected at baseline are used to design the IPET.

Training will be performed on three non-consecutive
days a week for 12 weeks.

The exercise regime constructed based on individual
health checks and existing guidelines/recommendations
for older individuals. Inspired by the IPET concept the
programmes will be composed of three major training
categories: aerobic training, functional training and resis-
tance training.'®

Aerobic training will be conducted using predefined
exercises at intensities 13-14 on Borg’s rated perceived
exertion-scale, corresponding to 60%-80% of the HR.*
The participants will be able to choose among six aerobic
exercises that suit their condition with guidance from
the physical therapist: cycling, walking, stepping, walking
lunges, jumping jacks, ski jumps. The aerobic exercise will
be conducted in blocks of 10 min. Progression and regres-
sion for each exercise is monitored by the physiothera-
pist and will mainly be managed by: adjusting the tempo/
cadence, reducing the demands for balance by increasing
the supporting surface using walking aids/walls, change
of position from standing to sitting and finally reducing
the range of movement in the exercise.

Functional training will be based on six exercises
inspired primarily from the Otago exercise protocol and

Thai Chi movements, which has been shown to affect
balance outcomes.”* * The functional exercises will be
conducted in blocks of 5min. For example, if allocated
to ten minutes of functional training one would be given
two exercises to practice. Progression and regression for
each exercise will be done based on the same principles
as mentioned earlier under the aerobic exercises, so the
exercise fits the level of the participant.

Resistance training exercises will be conducted using
Thera-Band elastic bands with a magnetically attached
sensor. Six exercises for each body part (Elbow/hands,
shoulder/upper back, neck, lower back, hip and
knee/ankle), has been predefined and prioritised. Six
compound exercises for upper extremity, lower extremity
and total body exercises have also been predefined. The
resistance training will be conducted in blocks of 5min,
using periodisation with intensities 2—4 sets and 8-15 RM
with a 60s rest between sets.

The sport sensor attached to the Thera-Band elastic
bands measures the number of repetitions, sets and time
under tension, which are known components that affect
muscular adaptation to resistance exercise.”” Using the
in-built sensor in combination with intensive supervision
at the beginning of a training period has the potential
to contribute to increased compliance throughout the
resistance exercises training period among older citizens.
However, the feasibility of the technology in clinical prac-
tice is yet to be tested.

The algorithm for planning the intervention will be
published separately. After careful supervision of the first
2weeks, a gradual transition to primarily self-administered
training is planned, resulting in 18 supervised and 18 self-
administered training sessions. Furthermore, this group
will be provided with protein-enriched yoghurts during
the intervention period.

UC treatment with protein-enriched yoghurt supplements (UC+P)
In UC, participants receive elements of physiotherapy
as deemed appropriate by the physiotherapist for the
individual participant. The physiotherapist registers the
content of the care given, which is usually composed of
some type of physical exercises with or without other
treatment modalities (eg, manual therapy or electrical
stimulation). Normally, UC is offered for 4weeks. Exer-
cise volume, intensity and frequency vary across citi-
zens. Further, this intervention group will be provided
with protein-enriched yoghurts during the intervention
period.

UC treatment

This group serves as the control group and will be moni-
tored closely as described with UC+Pbut will not be
provided with protein-supplements.

Protein-enriched yoghurts

The protein supplementation will be offered to the
participants in the form of high quantity and quality
of proteins in low volume yoghurts twice daily ~14g of
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protein (12.5g of whey, 1.25g of casein) in bottles of
125mL (Arla Protino Plus: 788-839Kk], 11¢g protein, 11g
fat, 11-15 g carbohydrate per 100 mL). Three flavours will
be available to avoid taste fatigue (blueberry, raspberry
and vanilla/lemon).

The following recommendations for protein intake will
be given:

‘On training days ingest the first yoghurt immediately
after the training/exercise. On non-training days, ingest
the first serving of yoghurt in the morning with break-
fast. The second serving should be ingested with another
meal.” Even though the total daily protein intake is the
most important factor for stimulating hypertrophy and
strength, there is a skewness towards less protein being
ingested during breakfast in the older population.”” **

The second serving should be ingested with another
meal, since supplementing mixed-nutrient meals with
essential amino acids may enhance the muscle protein
synthesis in ageing muscles further.” Prior studies have
found an effect on functional strength measures and lean
body mass using approximately the same quantities of
protein of 15g as used in the present trial.*’ !

Compliance to protein intake and physical training
Participants in the groups IPET+Pand UC+Pwill be
asked to store all provided yoghurt bottles, which will
be collected and weighed to determine compliance of
the protein supplement (consumed protein/delivered
protein). The same approach has been used in the study
by Gade et al’ : providing more valid results than asking
participants to register consumption themselves. Partic-
ipants in the IPET+P group performing resistance exer-
cises will receive a sports sensor to attach to the elastic
bands to investigate compliance with home-based resis-
tance training. The sports sensor registers time under
tension, repetitions, set, frequency and intensity based on
how hard and long the elastic band is pulled.'’ **

Additionally, participants will track their own exercise
completion for the aerobic- and functional component,
and report at the weekly follow-ups if they skipped some
of the exercises.

Outcomes

A blinded assessor will collect all outcome measures (see
table 1) on the same time and day of the week preinter-
vention and postintervention. The entire test session is

Table 1 Summary of outcome measures to be collected

Outcome measures

Data collection instrument (unit)

Primary outcome
Short Musculoskeletal Function Assessment-Dysfunction Index?' 3° %

Secondary outcomes
ICF-body functions and structures

Anthropometrics (height, weight, lean body mass, fat percentage, total
body water, visceral fat, body mass index)*' 42

Basic metabolic rate*'

Blood pressure and resting heart rate*?
Waist-to-hip ratio®? 3

Maximal voluntary isometric contraction (knee extension)*®
Handgrip strength*® 44

ICF-activity level

Timed up and go®°

2min walk test*

5RM (leg press, knee extension, calf extension)*®
Balance and reaction time®®®

Tandem balance test®'

ICF-participation level

NMmS®

PRISMA-7%

TFI*

SF-36°°

Self-formulated questions regarding site and intensity of pain

Questionnaire

Measuring tape (Exacta, North Coast Medical, California, USA)
Tanita 9MC-780U Multi Frequency Segmental Body Composition
Analyzer (Tokyo, Japan)

Tanita 9MC-780U Multi Frequency Segmental Body Composition
Analyzer (Tokyo, Japan)

OMRON HBP 1100 (Kyoto, Japan)

Measuring tape (Exacta, North Coast Medical, California, USA)
Strain gauge/TheR2Force

Hydraulic hand dynamometer (SAEHAN, Masan, South Korea)

Chair (46 cm in height), stopwatch and measuring tape

Stopwatch, measuring tape, Borg’s RPE-scale, HR monitor (Apple
Watch, Series V.5, 44 mm, California, USA)

Technogym training equipment (Cesena, Italy)
Fysiometer (Fysiometer ApS, Broenderslev, Denmark)
Stopwatch

Questionnaire
Questionnaire
Questionnaire
Questionnaire
Questionnaire

ICF, International Classification of Functioning; NMS, New Mobility Scale; PRISMA, Program of Research on Integration of Services for the
Maintenance of Autonomy; RM, repetition maximum; SF36, Short Form 36; TFI, tilburg frailty indicator.
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expected to last 90-120 min for each individual at base-
line and at 3 and 12 months follow-up.

Furthermore, 24 hours historical food interviews will be
conducted, as described by Gade et al,34 at baseline, week
3, week 6, week 9, 3 months and 12 months for all partic-
ipants to determine total energy intake.

Sample size

The sample size calculations were performed using Stata
(V.13.1). To detect a significant treatment effect of 10
points on the SMFA-D operationalised by pairwise differ-
ences between groups (UC vs UC+P, UC vs IPET+Pand
UC+Pvs IPET+P), assuming an overall significance level
of 0.05, power of 0.80 and an effect size of 0.67 (expected
mean difference of 10 points divided by the SD of 15
points), a total of 147 participants are required.”™ A
drop-out rate of 20% from baseline to post-assessment is
assumed, resulting in a target of about 177 participants
for initial inclusion in the trial.

Methods: assignment of interventions

Randomisation and blinding

The trial will use block randomisation, stratified by age
and gender, to form the allocation list for the three
comparison groups. An independent researcher will
generate random permuted blocks with random block
sizes of 6, 9 and 12 participants and a 1:1 allocation ratio
using the simulation tool at www.sealedenvelope.com.
Sequentially sealed opaque envelopes will then be distrib-
uted to the participants after the testing session.

Staff included in the screening process, as well as the
principal investigator, outcome assessor and participants,
will all initially be blinded to the allocation. The outcome
assessor will remain blinded to allocation during the
entire trial.

Methods: data collection, management, and analysis

Data collection

In order to assure high reliability and validity of testing—
the entire testing procedure is planned to be conducted
on citizens matching eligibility criteria before starting the
trial.

Furthermore, after every 10 weeks, a brush-up course
will be conducted by the principal investigator to align
testing procedures continuously during the entire trial
period. All postinterventional tests will for each partici-
pant be conducted on the same day and time of the week
as at baseline.

Primary outcome

SMFA is a 46-item questionnaire composed of two
subscales, a 34-item dysfunction index and a 12-item
bother index that assesses the impact of a wide variety of
disorders on everyday life.* The questionnaire evaluates
self-reported function, and how bothered the older citi-
zens are by their symptoms. A previous study has shown
that the SMFA can be a valid and responsive measure
of outcomes of rehabilitation in a Danish rehabilitation
setting.”

Secondary outcomes

Body composition: Segmental body fat, fatfree mass,
total body water, visceral fat index, and basic metabolic
rate will be analysed using a bioimpedance (Tanita 9MC-
780U Multi Frequency Segmental Body, Tokyo, Japan).*!

Blood pressure will be measured using an electronic
sphygmomanometer (OMRON HBP 1100, Kyoto, Japan).
Three measures will be taken on the left arm after the
subject has been lying in a supine position for 5min.*

Waist and hip circumference: Waist circumference will
be measured using a stretch-resistant measuring tape
(Exacta, North Coast Medical, California, USA) at the
narrowest part of the torso, and hip circumference at the
maximal circumference of the hip just below the gluteal
fold.*

Maximal voluntary isometric contraction (MVIC) will
be measured for knee extension in the left leg. Partici-
pants will be seated in sitting position with the knees and
hips in a 90° angle, with a strain gauge applied over the
malleolus.*’

Handgrip strength for both hands will be assessed
standing against a wall with a 90° elbow flexion using a
hydraulic hand dynamometer (SAEHAN, Masan, South
Korea) using handle position two (consequently all partic-
ipants will perform the measurement with the handle at
a specific distance).** Verbal encouragement will be given
for both testing of handgrip strength and MVIC for knee
extension, and the highest produced force will be taken
as the maximal voluntary contraction.

Muscle strength will be tested as 5 RM in the leg press,
calf extension, and knee extension following the protocol
from Burich et al.*®

The Timed up and go’ test is measured as time to rise from
a chair, walk 3 m, turn and go back and return to sitting.* *°

In the 2min’ walk test, participants will be asked to walk as
many times as possible on a 30m lane."” Perceived exertion
and heart rate will be recorded just before and after the test.
Heart rate will be recorded manually with a wristworn device
(left hand) that has integrated photoplethysmography (Apple
Watch, Series V.5, 44mm, California, USA)

A Wii Balance Board (Nintendo, Kyoto, Japan), in combi-
nation with the Fysiometer software (Fysiometer ApS,
Broenderslev, Denmark ), will be used to collect data on static
balance and reaction time for upper and lower extremities.”

Tandem test scores for progressively difficult postures
will also be collected.”

A range of patient-reported outcomes will be collected
to reflect different aspects of the ICF parameters: The
New Mobility Score can be used to estimate the degree
of limitation in basic mobility.52 Program of Research on
Integration of Services for the Maintenance of Autonomy
(PRISMA-7) questionnaire has been proven to have the
potential to determine the degree of frailty, especially
when combined with tests evaluating basic mobility.”?
In order to investigate the degree of frailty with a multi-
dimensional approach, scores from the Tilburg Frailty
Indicator will also be collected.”® The Short Form-36
questionnaire assesses health-related quality of life.”” Few
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selfformulated questions regarding site and intensity of
pain will also be asked.

All questionnaires will be filled out by the participants in
their own homes. Participants will bring the completed ques-
tionnaire to the baseline assessment, where any questions
may be answered, and questionnaires checked for missing
answers, and the participant will be asked to give a final
answer.

Statistical analysis/methods

All statistical analyses will be performed using Stata IC
V.16 (script files will be stored). Data will first be treated
with an intention-to-treat approach and second with
per-protocol sensitivity analysis, only including partic-
ipants from IPET+P with attendance to physical exer-
cise 270% and with compliance to the protein-enriched
yoghurts=70%.

As we expect to include participants having various
health-related disorders, subgroup analysis will also be
performed to investigate the impact of for example,
disorder, activity level, and frailty status on outcome
measures. Fitted residuals will be visually inspected for
normality. The significance level is set at alfa <0.05 (two
tailed), and data will be presented as medians with inter-
quartile ranges or means with SD or Cls.

To analyse the between-group difference of the primary
outcome (SMFA-D), mixed-effects linear regression
models will be used. Random effects (time and interven-
tion) will be conducted to account for variability among
included participants, and relevant covariables will be
tested in fixed-effect tests, for example, age and gender.
Secondary outcomes will be tested for corresponding
differences as an underlying mechanism for changes in
function. All secondary outcome variables (table 1) will
be analysed in the same manner as the primary outcome.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of our research.

ETHICS AND DISSEMINATION

This trial will be conducted in accordance with the
Belmont Report and the declaration of Helsinki. Written
and oral information regarding the trial will be given to
the participants, and a signed informed consent will be
obtained prior to the inclusion of every participant.

Results will be published in scientific journals and
presented at international conferences.

There are no known side effects of increasing the
amount of protein in the quantities used in this present
trial. Protein-enriched yoghurts from Arla are sold gener-
ally in stores in Denmark. It is a legal requirement that
rehabilitation for citizens (§140, Danish health act) is
initiated within 7days of referral. This is a challenge for
the municipalities as the number of citizens referred for
rehabilitation greatly exceeds the number of available

therapists. Due to this fact, the research team predicts
that it can be challenging to find available time for some
participants allocated to UC within 7days, which can
result in a later start after baseline testing compared with
participants assigned to IPET+P.

In the case of readmission to hospitals, participants will
still be offered a follow-up test, and advised to continue
their rehabilitation if there are no contradictions.

DISCUSSION

This trial investigates the effect of different rehabilita-
tion strategies on all three ICF parameters, by comparing
IPET+P supplement against UC and UC in combination
with protein supplement. Further, the trial investigates
whether UC in combination with enhanced protein
intake will potentiate more significant improvements in
outcome measures than UC alone.

Setting and applicability

This trial will have high external validity and gener-
alisability, because it has a pragmatic approach and
is conducted in a clinical setting at two municipality
rehabilitation centres and performed by clinical health
professionals in collaboration with the target group.
Consequently the gap between research and clinical prac-
tice is diminished, and the effect of the interventions will
become apparent.”® The trial may inform on how the
expenses of health-related services and secondary prob-
lems for individuals undergoing rehabilitation may be
reduced. Specific and straightforward guidance to ther-
apists in rehabilitation centres regarding protein intake
and exercise prescription for the older population can
be issued and implemented if the intervention is proven
effective.

Target group

In 2018, we presented descriptive data of 53 hospitalised
geriatric patients at the World Congress on Osteoporosis,
Osteoarthritis, and Musculoskeletal Diseases.”” The data
showed that participants had a median of 7 diagnoses
(IQR 6-10), indicating a large number of comorbidities.
Hospitalised olders usually start rehabilitation in a munic-
ipality rehabilitation centre after 7days of discharge,
accentuating a likely similarity to those enrolled in this
trial. We anticipate that participants in this trial will be
referred to rehabilitation with a broad range of disorders,
this taken into consideration with the fact that rehospital-
isation after discharge is common among older citizens,
one might question the compliance of the intervention.”®

Evaluation of effect and impact at an individual level

The comprehensive testing may disclose the impact of inter-
ventions on all three ICF parameters is unique to this trial. It
is reasonable to assume that effects on activity and participant
level of the ICF, in particular, will have an impact on clinicians
and their willingness to implement new interventions in prac-
tice if proven effective. Because physical, mental and social
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characteristics will be assessed the participants, different
components and their impact on outcomes can be investi-
gated further. This knowledge can be used to individualise
efforts towards older citizens, thus improving the chances of
offering the correct rehabilitation to each individual accord-
ingly. By carefully monitoring the participants in the UC
group, a unique opportunity is also available to observe and
describe the current practice.

Limitations

Due to the heterogeneity expected among participants with
many comorbidities, a limitation might be that some partic-
ipants will not be able to complete the entire testing session
at once. Since research has not stated an optimal testing
organisation, the researchers in this trial have discussed this
and decided to align with guidelines from American College
of Sports Medicine. Introduction of the next test in line will
first be conducted when the heart rate is returned to almost
baseline values together with each participant’s perception of
whether they are ready for the next test.””

With regard to nutrition intake, the tool is a 24-hour
recall interview, which has its limitations in accuracy and
food-item variability. Hence, measurements on especially
micronutrient intakes may be unreliable, whereas energy
intake may be better evaluated.

Itis a limitation to focus on enhancing one macronutrient
in a target group at risk of undernutrition since there is a
risk of mal consumption—especially inadequacy of other
macros- and micronutrients. General energy-inadequacy
is a risk factor and may counteract any anabolic benefits of
interventions.'” Vitamin D is a micronutrient closely linked
to muscle function.”® A known limitation of this trial is the
lack of control of the participants’ initial vitamin D status,
resulting in a risk of insufficient levels of vitamin D, which
can cause impaired muscle and physical functioning.” In
Denmark, specifically, vitamin D and iron consumption
may not be sufficient despite the intake of a diet on healthy
foods. The protein-enriched yoghurts have vitamin D added
to them; however, it is only 1.2 pg/100mL, which we do
not expect to have a significant impact on the participants’
overall vitamin D status.

The lack of a clear systematic approach to patient and
public involvement in this study might be considered as a
limitation.
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