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Abstract

Background: Keep-on-Keep-up Nutrition (KOKU-Nut) is a free, tablet-based digital platform that focuses on increasing
physical activity and improving the dietary intake of older adults.

Objective: The aim of this study was to assess the feasibility of using KOKU-Nut among community-dwelling older adults.
Feasibility was assessed by considering recruitment and retention rates, acceptability of the intervention, and study design.

Methods: Participants (community-dwelling adults aged =65 years) were randomized 1:1 to either the intervention or control
group. The intervention group was asked to engage with KOKU-Nut 3 times a week for 12 weeks. Participants in the control
group received a leaflet promoting a healthy lifestyle. All participants completed questionnaires at baseline and 12 weeks. A
sample of participants was asked to complete an optional interview. The study collected data on dietary intake (24-hour food
diary), physical function (grip strength and 5-time sit-to-stand exercise), usability of the intervention (System Usability Scale),
and safety (adverse events).

Results: Of 51 participants assessed for eligibility, 31 were randomized, and 28 completed the 12-week follow-up. Of the 14
participants in the intervention group, 10 (71.4%) reported engagement with KOKU-Nut 3 or more times a week. There was no
difference in physical function or dietary intake at 12 weeks between participants in the intervention and control groups after
adjusting for age and baseline values.

Conclusions: This feasibility randomized controlled trial indicates that the study design was appropriate and acceptable to
older adults, as demonstrated by the recruitment and retention rates. This is promising and demonstrates the potential for
conducting a future powered randomized controlled trial to assess the effectiveness of KOKU-Nut.

Trial Registration: ClinicalTrials.gov NCT05943366; https://clinicaltrials.gov/study/NCT05943366
International Registered Report Identifier IRRID): RR2-10.2196/50922
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Methods

Data from the Office for National Statistics show that, in
2016, there were 11.8 million UK residents aged 65 years and
over, representing 18% of the UK population [1]. Projec-
tions for 2066 estimate that this will increase by 8% to
20.4 million people [1]. Despite increases in life expectancy,
healthy lifespan is not increasing at the same rate, and these
additional years are often spent in poor physical and mental
health [2].

Malnutrition is common among older adults and often
arises from an interplay of physiological, psychological,
and social factors, including dysphagia, chewing difficulties,
bereavement, social isolation, and mobility limitations, all
of which can influence nutritional intake [3-6]. Estimates
suggest that approximately 8.5% of community-dwelling
older adults are at risk of or experience malnutrition [7].
Observational and experimental evidence demonstrates that a
healthy diet can slow disease progression, reduce the rate of
functional decline, and prevent undernutrition and frailty [5,
8-11], whereas the presence of malnutrition leads to adverse
health outcomes, premature mortality, and increased costs
on health and social care [12,13]. Older adults living in
the community are likely to have greater independence and
choice regarding their dietary intake than individuals living
in care homes or hospital settings, where meals and food
provision are more structured and institutionally regulated
[14]. A James Lind Alliance Priority Setting Partnership
identified that early intervention in vulnerable groups was
the number one research and innovation priority for adult
malnutrition [15]. This highlights the need and rationale to
support the nutritional intake of older adults to help prevent
malnutrition

An aging population with high health care demands [1]
coupled with technological advances creates an opportunity
for innovative digital solutions to support health care [2,16,
17]. Keep-on-Keep-up is a National Health Service—approved
digital fall prevention program designed with and for older
adults [18]. The platform includes progressive strength and
balance exercises [19-21], gamification to improve aware-
ness of bone health and safety in the home, and behavior
change techniques to support users in building habits and
tracking behaviors. Keep-on-Keep-up Nutrition (KOKU-Nut)
is the latest iteration [6,22], providing nutrition advice to
complement the strength and balance exercises. Multi-domain
interventions appear to have greater benefits for functional
outcomes in older adults [23] given that adverse health in
older age often encompasses multiple deficits across multiple
domains [24].

The aim of this study was to assess the feasibility of
conducting a randomized controlled trial using the digital
platform KOKU-Nut to improve dietary intake in community-
dwelling older adults. Feasibility was assessed by considering
recruitment and retention rates and acceptability of the study
design. This study also considered the usability, preliminary
efficacy, and safety of KOKU-Nut.
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Overview

A sequential mixed methods study design was chosen that
used quantitative and then qualitative research techniques
given the difficulty of evaluating a complex intervention and
to maximize the breadth and depth of the research findings.
The protocol was previously published [22], and the trial was
registered prior to recruitment (NCT05943366). This study
was reported in accordance with the COREQ (Consolidated
Criteria for Reporting Qualitative Research) guidelines [25]
to ensure comprehensive and transparent reporting of the
qualitative methods and findings (Multimedia Appendix 1).

Ethical Considerations

Ethics approval was obtained from the University of
Manchester Research Ethics Committee on August 18, 2023
(reference 2023-17372-30569), and this study complied with
the Declaration of Helsinki. Written informed consent was
obtained from all participants prior to commencement of the
research.

Eligibility Criteria

Participants were included in the study if they were aged
65 years and older, living independently in the community
in Greater Manchester, and willing to use an iPad or tablet
(their own or one provided by the research team) for the
duration of the study. Participants were excluded if they were

unable to communicate in English or had a known cognitive
impairment.

Recruitment and Sampling

Men and women aged 65 years and older living independ-
ently in the community were recruited on a rolling basis
through purposive sampling via local Age UK groups,
assisted living facilities, and university networks. Initially,
a phone call was arranged to determine eligibility. The
researcher verbally explained the aims of the study, how data
were collected, and what was required from participants and
encouraged participants to ask any questions or raise any
concerns.

Recruitment to the qualitative study was done pur-
posefully toward the end of the intervention period to
recruit a demographically representative group of partici-
pants, including variation in sex, age, and treatment group.
Researchers continued to invite participants until data
saturation was reached, defined a priori as the point at which
no new themes emerged from successive interviews during
data coding and charting.

Randomization

Upon meeting the eligibility criteria and providing written
informed consent, participants were randomized into either
the intervention or control group by an independent member
of the research team using sealedenvelope [26]. Participants
were informed of their group allocation after baseline data
had been collected.
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Study Intervention

KOKU-Nut [6] is a digital platform that can be downloaded
on tablet or iPad devices. The platform includes progressive
and personalized strength and balance exercises alongside a
suite of educational games, including a nutrition matching
pair card game to educate and nudge users to support their
dietary intake (see Multimedia Appendix 1 for screenshots).
In particular, the educational content focuses on (1) increas-
ing intake of high-quality protein items such as milk, yogurt,
and fish; (2) increasing fluid intake to 6 to 8 glasses a day;
and (3) educating users on the signs and risks of malnutrition.

Participants in the intervention group were asked to engage
with KOKU-Nut in their own time for approximately 30
minutes 3 times a week for 12 weeks. At the baseline visit,
participants were supported with downloading the digital
platform onto their iPad or tablet. In cases in which partic-
ipants did not have the necessary device to use the inter-
vention, an iPad (Apple Inc) with KOKU-Nut installed was
provided to the participants for the duration of the interven-
tion. The researcher explained and demonstrated the features
of the digital platform and assisted with any technical queries.
A crib sheet and contact details for the researcher were
provided to participants for additional support and to help
with technical issues. A family member or friend was invited
to attend the baseline visit if the participant wanted additional
support. Participants were advised to continue their usual care
and treatment.

Control Group

Participants assigned to the control group received a leaflet
developed by Age UK that contained information about the
importance of a healthy lifestyle, including the benefits of
staying active and eating healthy [27]. Participants in the
control group were also advised to continue with usual
treatments and care from their health care professionals.

Data Collection

Written informed consent was collected from all partici-
pants prior to collecting the baseline case report file or
conducting any assessments at the participants’ homes. The
baseline case report file collected data on the participants’
sociodemographic characteristics, as well as the following
measures. Health-related quality of life was assessed using
the EQ-5D-5L, which considers mobility, self-care, usual
activities, pain and discomfort, and anxiety and depression
[28]. Each domain is rated across 5 levels of severity, which
are combined and converted into a single summary value
[29]. The instrument also includes a visual analog scale,
where participants rate their overall health from 0 (worst
health imaginable) to 100 (best health imaginable). Risk of
malnutrition was assessed using the validated Malnutrition
Universal Screening Tool [30], and overall risk was assessed
as a binary measure to compare those with low vs medium
or high risk of malnutrition. Mood was assessed using the
short version of the Geriatric Depression Scale [31]. Items
were scored dichotomously and summed; overall risk was
then assessed as a binary variable so that participants scoring
2 or higher were at risk of depression. These assessments
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were chosen due to their ease of administration, relevance to
the research question, and widespread use across community
and clinical settings in the United Kingdom.

During the baseline and 12-week assessments, the
researcher also measured grip strength (in kilograms), the
time taken to complete 5 sit-to-stand exercises (seconds),
and frailty status based on the Clinical Frailty Scale. Further
details on these procedures are provided in the study protocol
[22].

Participants were asked to complete a 24-hour dietary
recall using the online questionnaire Intake24 (version 2)
at baseline and 12 weeks [32,33]. Participants were encour-
aged to follow usual food and drink consumption and then
report all food and drink consumed in the online software as
accurately as possible. If participants were unable to access
Intake24 or experienced technical difficulties, the researcher
input this information based on a paper-based version of the
participants’ food diary.

The researcher arranged the follow-up assessment 12
weeks after the baseline visits. Baseline measurements were
repeated, and participants in the intervention group also
reported outcome data related to the usability and accept-
ability of the intervention, assessed using the technology
acceptance model (TAM) [34] and System Usability Scale
(SUS) [35].

A subsample of participants completed one-to-one
semistructured interviews at the end of the intervention period
with a female researcher (CF) experienced in qualitative
methodology. Interviews were conducted online or face-to-
face based on the preference of the participant, audio
recorded, and expected to last no more than 60 minutes. Prior
to completing the interview, participants provided additional
consent regarding the recording, storage, and use of their
interview data. A topic guide was informed by the research
aims and similar studies and was used to explore barriers
to recruitment, the appropriateness of the outcome measures,
and the feasibility of implementing the KOKU-Nut interven-
tion.

Outcomes

The main outcome was the feasibility, acceptability, and
usability of the KOKU-Nut digital platform (Multimedia
Appendix 1). Additional outcomes were the potential benefits
of engaging with KOKU-Nut, specifically considering protein
intake, risk of malnutrition, physical function, and health-rela-
ted quality of life, as previously described [22].

Statistical Analysis

Feasibility outcomes and baseline characteristics of the
participants were summarized using descriptive statistics,
including proportions or means with SDs. Between-group
differences in health-related measures at 12 weeks were
explored using analysis of covariance adjusting for base-
line values of the outcome and participants’ age at recruit-
ment. These analyses were conducted on an exploratory
basis to provide preliminary estimates of potential interven-
tion effects. Given the feasibility nature of the study, the
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sample size was not powered to detect statistically significant
differences.

Interviews were transcribed verbatim and then checked
by a researcher to ensure accuracy. Transcripts were then
managed using NVivo (version 12; Lumivero) [36] and
analyzed inductively using the 5 stages of framework analysis
[37,38]. The initial stage involved repeatedly reading the
transcripts, followed by the development of codes and
the identification of an initial thematic framework (CF).
Subsequently, data were systematically indexed according
to this framework. The fourth stage involved organizing
and summarizing the data into thematic charts to facilitate
comparison and synthesis. Finally, patterns within the data
were interpreted and discussed with all coauthors to generate
overarching insights. To enhance analytical rigor, all stages of
the process were reviewed and discussed by a minimum of 2
researchers.

Results

Sociodemographic Characteristics of the
Participants

Table 1 shows the baseline characteristics of all 31 par-
ticipants enrolled in the study. The mean age was 81.3

Table 1. Baseline characteristics of the participants (N=31).

French et al

(SD 8.3) years, and most participants were female (n=24,
77.4%) and White (n=27, 87.1%). Almost all (n=28, 90.3%)
participants were retired, and just under half (n=14, 45.2%)
were widowed. Overall, most participants were at a low risk
of depression based on the 5-item Geriatric Depression Scale.
In total, 12.5% (2/16) of the participants in the intervention
group were at risk of depression at baseline, which may have
affected motivation to use and engage with KOKU-Nut.

More than half (16/31, 51.6%) of participants were taking
5 or more medications, and there were more participants
with polypharmacy in the intervention group (10/16, 62.5%)
compared to the control group (6/15, 40%). More than half
(16/31, 51.6%) of all participants self-reported one or more
falls in the previous 12 months, and fall history was simi-
lar between the 2 groups. At baseline, 16.1% (5/31) of the
participants were at risk of malnutrition based on a score
of 1 or more on the Malnutrition Universal Screening Tool,
and there was no difference in risk between the groups.
The median frailty score was 4 (IQR 3-5), indicating that
the sample was living with very mild frailty. This has been
described as “while not dependent on others for daily help,
often symptoms limit activities.” A common concern is being
“slowed up” and/or being “tired during the day” [39].

Intervention (n=16) Control (n=15) Total

Sex, n (%)

Male 4 (25) 3(20) 7 (22.6)

Female 12 (75) 12 (80) 24 (774)
Age (y), mean (SD) 799 (8.3) 82.7(84) 81.3(8.3)
Race, n (%)

White 13 (81.3) 14 (93.3) 27 (87.1)

Other 3(18.8) 1(6.7) 4(12.9)
Marital status, n (%)

Married 5(1.3) 5(33.3) 10 (32.3)

Widowed 7 (43.8) 7 (46.7) 14 (45.2)

Separated or divorced 4(25) 3 (20) 7(22.6)
IMD? (decile 1-10), median (IQR) 5.5 (4-8.75) 6 (4-7) 6 (4-8)
Number of medications, n (%)

<4 6(37.5) 9 (60) 15 (48.4)

=5 10 (62.5) 6 (40) 16 (51.6)
Fall history, n (%)

Never 8 (50) 7 (46.7) 15 (48.4)

Once 2(12.5) 3(20) 5(16.1)

Twice or more 6(37.5) 5(33.3) 11 (35.5)
Requires support with shopping, n (%)

Independent 9(56.3) 11(73.3) 20 (64.5)

Receives some support 5(31.3) 4(26.7) 9(29.0)

Completely dependent 2(12.5) 0 (0) 2 (6.5)
Internet use, n (%)

Daily 9(56.3) 9 (60) 18 (58.1)
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Intervention (n=16) Control (n=15) Total

Weekly 4(25) 3 (20) 7(22.6)

Never 3(18.8) 3(20) 6(194)
Technology use, n (%)

Owns tablet or iPad 5(31.3) 4(26.7) 9(29.0)

Owns smartphone 14 (87.5) 6 (40) 20 (64.5)

Owns laptop or computer 10 (62.5) 10 (66.7) 20 (64.5)
Depression, n (%)

Low risk (GDSP<2) 14 (87.5) 12 (80) 26 (83.9)

At risk (GDS=2) 2(125) 3 (20) 5(16.1)
BMI (kg/m?), n (%)

<249 7 (43.8) 8(53.3) 15 (48.4)

=225 9(56.3) 7 (46.7) 16 (51.6)
Risk of malnutrition®, n (%)

Low 13 (81.3) 13 (86.7) 26 (83.9)

Medium-high 3(18.8) 2(13.3) 5(16.1)
Frailty scored, median (IQR) 3.5(23-5) 4 (3-5) 4 (3-5)

4IMD: Index of Multiple Deprivation.
bGDS: Geriatric Depression Scale.

€Assessed using the Malnutrition Universal Screening Tool (MUST; low risk=MUST score of 0; medium-high risk=MUST score of =1).
dClinical Frailty Score assessed from 1, representing very fit, to 9, representing terminally ill.

Feasibility Outcomes: Recruitment and
Retention

Overview

Between March 2024 and August 2024, a total of 51 potential
participants were screened to participate in the study, of
whom 8 (15.7%) were excluded because they did not meet
the eligibility criteria (n=5 were aged <65 years, n=1 lived
outside of Greater Manchester, and n=2 had mild cognitive
impairment); a further 12 (23.5%) older adults declined to
participate.

In total, 31 older adults were enrolled in the study and
randomly assigned to the intervention (n=16, 51.6%) or
control (n=15, 48.4%) group (Figure 1). Prior to the 12-week
follow-up, 12.5% (2/16) of the participants in the intervention
group withdrew (one had a knee operation, and the other

https://aging jmir.org/2026/1/e87351

found the KOKU-Nut program too easy). In total, 6.7% (1/15)
of the participants in the control group withdrew because
they had a fall and no longer wanted to take part. As a
result, the overall retention rate at the 3-month follow-up was
90.3% (28/31). The study was completed with high retention
rates and low levels of missing data; these indicators suggest
that the study is feasible (Multimedia Appendix 1). It may
be beneficial to have more targeted recruitment strategies
to increase recruitment rates and support the conversion of
eligible to enrolled participants in a future trial.

Ten participants completed an interview, 6 of whom were
in the intervention group, and the remaining 4 were in the
control group. Interviews were conducted face-to-face at the
participants’ homes and lasted for a mean of 31.5 (SD 12.1;
range 18-51) minutes. Framework analysis of the dataset
uncovered 3 key themes.
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Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram. KOKU-Nut: Keep-on-Keep-up Nutrition.
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Theme 1: Acceptability of the Study

Participants found the questionnaires and physical func-
tion tests acceptable; however, there was some resistance
regarding the 24-hour dietary recall. The experience of using
the online software was variable: some found it interesting
to consider the different portion sizes, whereas others were
unable or did not want to use the online software and
so completed an interviewer-led version. Participants also
reported changing their intake to facilitate the recording
process or having difficulty entering certain foods:

I was very interested in it [Intake24 survey] and the
way it was done, particularly with the measurement
of quantities and the options you were given which
I thought were very helpful...and I actually enjoyed it.
[Female participant; control group]

I had a word with a couple of people and described
what I had done so far, they found the idea of the
meal report off-putting. [Female participant; interven-
tion group]

I omitted some foods as it was tedious to complete,
especially when making food from scratch. I didn’t
know how to enter homemade soup or cake.... It felt
like it was tailored towards someone who would buy a
lot of pre-packaged foods, also it doesn’t ask about salt
and pepper. [Female participant; intervention group]

https://aging jmir.org/2026/1/e87351
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First time I picked the simplest meal that I ever eat....
But the second time I picked a slightly more complica-
ted one. [Female participant; control group]

In general, the intervention (KOKU-Nut) was acceptable,
beneficial, and enjoyable, although there were still some
concerns about the digital aspect:

Have found that since making changes I have more
energy. Used to experience an afternoon slump around
3pm but now I feel more energised. [Female partici-
pant; intervention group]

For people that are familiar with tablets it would be
fantastic.... But I've got friends in their seventies and
eighties who don’t use smartphones! [Male participant;
intervention group]

Theme 2: Healthy Behaviors

Many participants in both the intervention and control groups
highlighted that taking part in the study made them reflect on
their health and their current dietary choices, which made
them want to make positive changes. Participants in the
intervention group found that using KOKU-Nut prompted
them to consider their health and start a new routine:
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Since [starting the study, I] made small changes to diet
and exercise routine and app nudged me in the right
direction. [Male participant; intervention group]

I want to be active and independent for as long as
possible and this provided encouragement to make
small changes. [Female participant; control group]

I now try to get protein at each meal.... So yes,
I've introduced yoghurt on top of the porridge. [Male
participant; intervention group]

Since starting the study have made an effort to increase
protein so now, I check the packaging to look for grams
of protein to ensure that having protein with all meals.
[Female participant; intervention group]

KOKU has made me more conscious of cooking and
what we can and should be having for a healthy diet.
[Female participant; intervention group]

Participants also recognized the importance of habit
formation and that incorporating KOKU-Nut into their
routine helped with engagement:

I think it might be good for people to think about where
and when they use it and how it can fit in with their
routine. [Female participant; intervention group]

Participants in the control group also highlighted that the
study prompted them to make more positive lifestyle changes,
with one participant saying the following:

And then I was thinking it’s not just your physical
health, you’ve got to think of your mental health as
well. So, I've signed up to do Tai Chi on a Monday.
[Female participant; control group]

However, participants identified the limitations of using a
booklet to support behavior change:

The thing with a booklet is, you read it and then
you put it to one side and then that’s it. And if you
need prompting there isn’t anything there. [Female
participant; control group]

Theme 3: Future Considerations

Participants highlighted additional features that they thought
would add value to KOKU-Nut and support them in making

French et al

positive changes to their diet. This included a myth-busting
information section, an example week’s menu, or recipe ideas
with video and written content:

Due to my hypertension I never know if I can have
cheese or yoghurt so it would be great to have
information about if I can eat these foods. [Female
participant; intervention group]

It would be great to have more nutrition advice and
content for example to explain what a high protein diet
actually is. [Male participant; intervention group]

I'd find it very useful to have videos or written recipes
with an example weeks menu...or even just some recipe
inspiration. [Female participant; intervention group]

Additional Outcomes

Usability and Safety of the Intervention

Of 14 participants in the intervention group, 10 (71.4%)
self-reported engagement with KOKU-Nut 3 or more times
a week as suggested at the start of the intervention. Of 16
participants in the intervention group, 11 (68.8%) received
an iPad provided by the research team, and 5 participants
(31.2%) had their own devices. Based on the SUS, KOKU-
Nut had very good usability, with a mean score of 79.7
(SD 15.2), above the industry standard average of 68 [40].
Participants with their own iPads provided slightly higher and
more consistent usability scores (mean 82, SD 6.2) compared
to participants who did not have their own iPad (mean 78.6,
SD 18.7). There were no adverse events reported over the
12-week period.

User Experience

Fourteen participants considered the acceptability of KOKU-
Nut based on the TAM as this was not completed by the 2
participants who withdrew from the study. Participants rated
the nutrition game highly on perceived ease of use, perceived
usefulness, attitude toward use, and intention to use (Multi-
media Appendix 1). There was moderate correlation between
perceived usefulness and attitude toward and intention to
use (Table 2). This is important as the TAM suggests that
there is an association between the user’s intention to use the
technology and their actual use behavior [41].

Table 2. Technology acceptance model questionnaire for community-dwelling older adults and their experience of using Keep-on-Keep-up Nutrition

(KOKU-Nut). Each aspect was scored on a scale ranging from 0 to 7 such that 7 represented “most favorable” (ie, highest level of perceived

usefulness). There were missing data from 2 participants in each case due to withdrawals.

Perceived ease of use

Perceived usefulness

Attitude toward use  Intention to use

Scores, median (IQR) 6.3 (54-7.0)
Correlation with intention to use, Pearson 0.3 (0.27)
r (P value)

5.3 (4.9-59)
0.5 (0.05)

6.9 (5.9-7.0) 53(3.7-63)
0.65 (0.01) —a
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4Correlation between intention to use and intention to use is not reported.

Preliminary Effectiveness of the
Intervention

Participants undertook assessments of functional ability,
dietary intake, and quality of life at baseline and the 12-
week follow-up. An exploratory intention-to-treat analysis
was conducted, but as this was a feasibility study, it was not
sufficiently powered to detect significant differences between
groups.

There was no difference in grip strength or time taken to
complete 5 sit-to-stand exercises at the follow-up assessment
between groups after adjusting for age and baseline values.

EQ-5D-5L scores were similar between the groups at
baseline and reflect the norms for this age group [42]. After

the 12-week intervention, there was a difference in EQ-5D-5L
scores using analysis of covariance (F]27=7.26; P=.01),
again adjusting for age and baseline values. Participants in the
intervention group had higher mean EQ-5D-5L scores than
participants in the control group (at 12 weeks; 0.72, 95% CI
0.67-0.78 vs 0.62, 95% CI 0.57-0.78 in the control group;
P=01).

Table 3 shows that baseline mean protein intake was above
the reference nutrient intake of 0.75 grams per kilogram of
body weight per day [43,44]. There was no difference in
energy (kilocalories per day) or protein (grams per kilogram
of body weight per day) intake at the follow-up assessment
between participants in the intervention and control groups
when adjusting for baseline values (Table 3).

Table 3. Physical function and nutrition outcomes at baseline and 12 weeks by treatment group in community-dwelling older adults (N=31).

Parameter Baseline, mean (SD) Week 12, mean (SD) P value

Grip strength (kg) 17
Intervention 20.19 (11.95) 20.31 (10.07)
Control 18.33 (6.34) 18.47 (6.39)

5-STS? (s) 27
Intervention 26.08 (16.98) 24.27 (17.10)
Control 29.82 (17.07) 30.53 (16.46)

Energy intake (kcal per d) 80
Intervention 1459 (468) 1415 (455)
Control 1548 (468) 1432 (227)

Protein intake (grams per kilogram of body weight per d) 87
Intervention 1.00 (0.29) 1.01(0.32)
Control 0.96 (0.33) 0.97 (0.24)

EQ-5D-5L (-0.59 to 1) 01
Intervention 0.68 (0.27) 0.74 (0.21)
Control 0.64 (0.22) 0.60 (0.22)

VASP (0-100) 61
Intervention 81.10 (18.53) 79.94 (13.96)
Control 77.73 (17.63) 7533 (1541)

45.STS: 5-time sit-to-stand exercise.
bV AS: visual analog scale.

Discussion

Principal Findings

This 12-week intervention informed by the Medical Research
Council guidelines for the development and evaluation of
a complex intervention [45] in older adults living in the
community in Greater Manchester was feasible and accept-
able. Participants reported high usability of KOKU-Nut
and found the digital platform acceptable and easy to use,
as demonstrated by the SUS [35] and TAM [34]. The
current study had retention rates above 90%, and frame-
work analysis of the interviews demonstrated that the study
design, assessments used, and allocated treatment groups
were acceptable to participants.

https://aging jmir.org/2026/1/e87351

This study managed to recruit an at-risk population with
low attrition at 12 weeks (3/31, 9.7%). Participants had a
mean age of 81.3 (SD 8.3) years, ranging from 70 to 96 years.
At baseline, more than half (10/16, 51.6%) of the sample
had fallen at least once in the previous 12 months, 16.1%
(5/31) were at risk of malnutrition, and most of the partici-
pants (median score 4, IQR:3,5) were considered vulnerable
according to the Clinical Frailty Scale.

The KOKU-Nut intervention had no impact on energy
or protein intake and physical function outcomes at 12
weeks; however, this was a feasibility study with a small
sample size and, thus, not powered to detect statistical
differences. In addition, interpretation of these findings is
further limited by the baseline characteristics of the sample,
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who were well nourished with adequate protein intake of
approximately 1 gram per kilogram of body weight per day
at baseline [46]. This introduces a potential ceiling effect
whereby participants were already meeting dietary require-
ments and limits the scope for measurable improvement.
Future trials should consider additional eligibility criteria to
recruit individuals with suboptimal dietary intake at baseline
to enhance sensitivity to change and increase the likelihood of
detecting a meaningful intervention effect. Increasing protein
intake can support the anabolic effects of strength training
and minimize age-related muscle loss, and this has previ-
ously been demonstrated in older adults [47], including those
with frailty [48] and sarcopenia [49]. However, these dietary
interventions did not use a digital platform, and very few apps
simultaneously improve dietary intake and support strength
training in this population [50]. The study by van den Helder
et al [51] demonstrates that combining a home-based exercise
program delivered via a tablet-based app with dietary protein
counseling delivered via face-to-face dietitian sessions can
effectively increase protein intake in older adults. Additional
work should focus on the development of a digital tool
to support dietary intake among older adults. Additional
educational games, high-protein recipes, and goal-setting
features are likely to support users in changing their behavior,
promote protein intake, and increase the effectiveness of
KOKU-Nut.

Most participants in the intervention group (10/14, 71.4%)
self-reported using KOKU-Nut 3 or more times a week,
demonstrating a satisfactory level of adherence to the
intervention. This indicates that older adults can regularly
and independently engage with a digital platform such as
KOKU-Nut even without prior experience of using an iPad or
tablet. A feasibility study with 25 older adults found that 80%
of participants regularly used a tablet-based self-monitoring
nutrition app (Appetitus) [52]; this complements findings
from the current study demonstrating the potential to engage
older adults with digital nutrition tools, but further research
is required on long-term use and effectiveness. Despite high
levels of engagement and usability in the current study, future
digital interventions may benefit from increased involvement
of caregivers or family members, particularly for those with
lower digital literacy, to support confidence, engagement, and
uptake.

Unlike the interactive KOKU-Nut intervention, the
leaflet-based control condition provided a relatively passive
form of intervention delivery. Leaflets are often provided
to this population for health guidance and information and,
thus, reflect treatment as usual; however, an active control
condition may provide greater insight into the effectiveness of
the KOKU-Nut intervention. Moreover, qualitative findings
indicated perceived behavior change in participants across
both trial arms, suggesting that study participation itself
may have influenced diet and lifestyle behaviors. This is
likely influenced by self-monitoring effects associated with
completing assessments and heightened motivation due to
involvement in a research study.

This study had many strengths. The approach aligns
with the Medical Research Council framework for the
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development and evaluation of complex interventions [45].
The mixed methods design provides a more comprehensive
and nuanced understanding of the feasibility and delivery of
the study compared to either methodology alone. Attrition
bias was low given that this study had a 90.3% (28/31)
retention rate, with only 3 participants dropping out during
the 12 weeks. This demonstrates that it was possible to recruit
and retain a group of older adults who are at a high risk of
falls and often not included in research. Moreover, KOKU-
Nut is a minimally invasive digital intervention, so it would
be suitable for wide-scale implementation, and a small effect
in a large population has the potential to have a big overall
effect with low cost or risk.

There are also several limitations that must be acknowl-
edged. Participants were unaware of their allocation until
after completing baseline assessments; however, randomiza-
tion had already been performed prior to the assessment. The
lack of allocation concealment may introduce selection bias.
This study was not blinded due to resource constraints that,
again, may introduce detection bias. This study could have
compared the use of KOKU-Nut with that of a generic health
app that was not designed for this population to blind the
intervention. However, due to limited access to iPads, the
control group received a leaflet explaining the benefits of
healthy lifestyle habits, and this is likely to better represent
standard practice or usual care. The nutrition game was
embedded into the Keep-on-Keep-up app, and therefore, it
was not possible to specifically look at engagement with the
nutrition component or identify whether self-reported use and
improvements in quality of life were related to the nutri-
tion game or a different part of the digital platform. Engage-
ment with the digital platform was self-reported, so future
studies should aim to develop a dashboard or use Google
Analytics data to capture use time objectively. Methodolo-
gies to inform the best practice to conduct a gold-standard
clinical trial for a digital intervention should be prioritized.
Although many assessments were objective, dietary recall is
often subject to recall and response bias from underreporting
and poor memory. Dietary assessment is prone to misreport-
ing of portion sizes and foods for social approval [53-55].
Moreover, the qualitative work highlighted challenges with
completing the 24-hour recall, including burden, difficulties
entering complex or homemade foods, and a tendency to
simplify intake to facilitate recording. These issues suggest
that dietary assessment tools may require greater flexibility
and user support to reduce respondent burden and improve
data completeness.

Conclusions

Overall, this feasibility randomized controlled trial demon-
strates that the study design was appropriate and acceptable
to older adults, as indicated by the recruitment and retention
rates as well as the themes that emerged from the inter-
views. This is promising and demonstrates the potential for
conducting a larger study in the future that will be powered to
detect effectiveness.

KOKU-Nut had good usability, acceptability, and
engagement according to the SUS, TAM, and self-report use,
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indicating that the intervention was designed appropriately to to KOKU-Nut to support dietary change before conducting a
engage this population. However, the exploratory outcomes larger study to see whether KOKU-Nut can lead to clinical
exhibited no difference in physical function or dietary intake. and meaningful impact.

This demonstrates that further developments should be made

Acknowledgments
Generative Al was not used for the production of this manuscript, including writing, refining, and editing.

Funding

CF received funding from the Medical Research Council Co-operative Awards in Science and Engineering (MRC CASE entry
MR/R015767/1).

Conflicts of Interest
ES is the director of Keep-on-Keep-up Health, which is a nonprofit company. All other authors declare no conflicts of interest.

Multimedia Appendix 1

Screenshots, study assessment schedule, feasibility progression criteria findings, and technology acceptance model results for
the Keep-on-Keep-up Nutrition trial

[DOCX File (Microsoft Word File), 326 KB-Multimedia Appendix 1]

Checklist 1

CONSORT checklist.
[PDF File (Adobe File), 269 KB-Checklist 1]

References

1. Living longer: how our population is changing and why it matters. Office for National Statistics; 2018. URL: https://
www .ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/
livinglongerhowourpopulationischangingandwhyitmatters/2018-08-13 [Accessed 2026-08-20]

2. Road to recovery: the government’s 2025 mandate to NHS England. Department of Health & Social Care, United
Kingdom Government. 2025. URL: https://www.gov.uk/government/publications/road-to-recovery-the-governments-
2025-mandate-to-nhs-england/road-to-recovery-the-governments-2025-mandate-to-nhs-england [Accessed 2026-08-20]

3. O’Keeffe M, Kelly M, O’Herlihy E, et al. Potentially modifiable determinants of malnutrition in older adults: a
systematic review. Clin Nutr. Dec 2019;38(6):2477-2498. [doi: 10.1016/j.clnu.2018.12.007] [Medline: 30685297]

4. Volkert D, Beck AM, Cederholm T, et al. ESPEN guideline on clinical nutrition and hydration in geriatrics. Clin Nutr.
Feb 2019;38(1):10-47. [doi: 10.1016/j.clnu.2018.05.024] [Medline: 30005900]

5. Norman K, Haf} U, Pirlich M. Malnutrition in older adults-recent advances and remaining challenges. Nutrients. Aug 12,
2021;13(8):2764. [doi: 10.3390/nu13082764] [Medline: 34444924]

6.  French C, Burden S, Tang Y, Stanmore E. A person-centred approach to further develop a digital tool (KOKU-Nut) by
developing a nutrition game for older adults living in the community. BMC Geriatr. Nov 18, 2025;25(1):925. [doi: 10.
1186/s12877-025-06434-2] [Medline: 41254498]

7.  Visser M. Undernutrition in community-dwelling older adults: prevalence, causes and consequences. Proc Nutr Soc. Sep
15,2025:1-7. [doi: 10.1017/S0029665125101808] [Medline: 40947981]

8.  Kiefte-de Jong JC, Mathers JC, Franco OH. Nutrition and healthy ageing: the key ingredients. Proc Nutr Soc. May
2014;73(2):249-259. [doi: 10.1017/5S0029665113003881] [Medline: 24503212]

9.  Dorrington N, Fallaize R, Hobbs DA, Weech M, Lovegrove JA. A review of nutritional requirements of adults aged =65
years in the UK. J Nutr. Sep 1, 2020;150(9):2245-2256. [doi: 10.1093/jn/nxaal53] [Medline: 32510125]

10.  Yeung SS, Kwan M, Woo J. Healthy diet for healthy aging. Nutrients. Nov 29, 2021;13(12):4310. [doi: 10.3390/
nul13124310] [Medline: 34959862]

11.  Young C, Argdez C. Interventions for malnutrition in older adults: a review of clinical effectiveness. Canadian Agency
for Drugs and Technologies in Health; 2019. URL: https://www.ncbi.nlm.nih.gov/books/NBK 541429/ [Accessed
2026-08-21]

12.  Gittins M, AlMohaisen N, Todd C, Lal S, Burden S. Overall mortality for community-dwelling adults over 50 years at
risk of malnutrition. J Cachexia Sarcopenia Muscle. Dec 2024;15(6):2509-2518. [doi: 10.1002/jcsm.13585] [Medline:
39210532]

13.  Elia M. The cost of malnutrition in England and potential cost savings from nutritional interventions. National Institute
for Health Research Southampton Biomedical Research Centre and BAPEN; 2015. URL: https://www.bapen.org.uk/
pdfs/economic-report-full.pdf [Accessed 2026-08-20]

https://aging jmir.org/2026/1/¢87351 JMIR Aging 2026 | vol. 9187351 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=aging_v9i1e87351_app1.docx
https://jmir.org/api/download?alt_name=aging_v9i1e87351_app1.docx
https://jmir.org/api/download?alt_name=aging_v9i1e87351_app2.pdf
https://jmir.org/api/download?alt_name=aging_v9i1e87351_app2.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/livinglongerhowourpopulationischangingandwhyitmatters/2018-08-13
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/livinglongerhowourpopulationischangingandwhyitmatters/2018-08-13
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/livinglongerhowourpopulationischangingandwhyitmatters/2018-08-13
https://www.gov.uk/government/publications/road-to-recovery-the-governments-2025-mandate-to-nhs-england/road-to-recovery-the-governments-2025-mandate-to-nhs-england
https://www.gov.uk/government/publications/road-to-recovery-the-governments-2025-mandate-to-nhs-england/road-to-recovery-the-governments-2025-mandate-to-nhs-england
https://doi.org/10.1016/j.clnu.2018.12.007
http://www.ncbi.nlm.nih.gov/pubmed/30685297
https://doi.org/10.1016/j.clnu.2018.05.024
http://www.ncbi.nlm.nih.gov/pubmed/30005900
https://doi.org/10.3390/nu13082764
http://www.ncbi.nlm.nih.gov/pubmed/34444924
https://doi.org/10.1186/s12877-025-06434-2
https://doi.org/10.1186/s12877-025-06434-2
http://www.ncbi.nlm.nih.gov/pubmed/41254498
https://doi.org/10.1017/S0029665125101808
http://www.ncbi.nlm.nih.gov/pubmed/40947981
https://doi.org/10.1017/S0029665113003881
http://www.ncbi.nlm.nih.gov/pubmed/24503212
https://doi.org/10.1093/jn/nxaa153
http://www.ncbi.nlm.nih.gov/pubmed/32510125
https://doi.org/10.3390/nu13124310
https://doi.org/10.3390/nu13124310
http://www.ncbi.nlm.nih.gov/pubmed/34959862
https://www.ncbi.nlm.nih.gov/books/NBK541429/
https://doi.org/10.1002/jcsm.13585
http://www.ncbi.nlm.nih.gov/pubmed/39210532
https://www.bapen.org.uk/pdfs/economic-report-full.pdf
https://www.bapen.org.uk/pdfs/economic-report-full.pdf
https://aging.jmir.org/2026/1/e87351

JMIR AGING French et al

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

Bamford C, Heaven B, May C, Moynihan P. Implementing nutrition guidelines for older people in residential care
homes: a qualitative study using Normalization Process Theory. Implement Sci. Oct 30, 2012;7:106. [doi: 10.1186/1748-
5908-7-106] [Medline: 23110857]

Jones DJ, Baldwin C, Lal S, et al. Priority setting for adult malnutrition and nutritional screening in healthcare: a James
Lind Alliance. J Hum Nutr Diet. Apr 2020;33(2):274-283. [doi: 10.1111/jhn.12722] [Medline: 31858685]

Jones A, Hedges-Chou J, Bates J, Loyola M, Lear SA, Jarvis-Selinger S. Home telehealth for chronic disease
management: selected findings of a narrative synthesis. Telemed J E Health. Apr 2014;20(4):346-380. [doi: 10.1089/tmj.
2013.0249] [Medline: 24684478]

The Topol Review: preparing the healthcare workforce to deliver the digital future. National Health Service; 2019. URL:
https://topol.digitalacademy.nhs.uk/the-topol-review [Accessed 2026-08-20]

Choi NG, Stanmore E, Caamano J, Vences K, Gell NM. A feasibility study of multi-component fall prevention for
homebound older adults facilitated by lay coaches and using a tablet-based, gamified exercise application. J Appl
Gerontol. Nov 2021;40(11):1483-1491. [doi: 10.1177/0733464821991024] [Medline: 33541199]

Thomas S, Mackintosh S, Halbert J. Does the “Otago exercise programme” reduce mortality and falls in older adults?: A
systematic review and meta-analysis. Age Ageing. Nov 2010;39(6):681-687. [doi: 10.1093/ageing/afq102] [Medline:
20817938]

Yeung PY, Chan W, Woo J. A community-based falls management exercise programme (FaME) improves balance,
walking speed and reduced fear of falling. Prim Health Care Res Dev. Apr 2015;16(2):138-146. [doi: 10.1017/
S1463423614000024] [Medline: 24480023]

Campbell A, Robertson MC. Otago Exercise Programme to Prevent Falls in Older Adults. Accident Compensation
Corporation (ACC); 2007. ISBN: 9780478251944

French C, Burden S, Stanmore E. Digital intervention (Keep-On-Keep-Up Nutrition) to improve nutrition in older adults:
protocol for a feasibility randomized controlled trial. IMIR Res Protoc. Apr 30, 2024;13:e50922. [doi: 10.2196/50922]
[Medline: 38687981]

Dedeyne L, Deschodt M, Verschueren S, Tournoy J, Gielen E. Effects of multi-domain interventions in (pre)frail elderly
on frailty, functional, and cognitive status: a systematic review. Clin Interv Aging. 2017;12:873-896. [doi: 10.2147/CIA.
S130794] [Medline: 28579766]

Clegg A, Young J, lliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. Lancet. Mar 2,
2013;381(9868):752-762. [doi: 10.1016/S0140-6736(12)62167-9] [Medline: 23395245]

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [doi: 10.1093/intghc/mzm042] [Medline:
17872937]

Simple randomisation service. Sealed Envelope. 2024. URL: https://www .sealedenvelope.com/simple-randomiser/v1
[Accessed 2026-08-21]

Healthy living: looking after yourself physically and mentally. Age UK. 2026. URL: https://www.ageuk.org.uk/
globalassets/age-uk/documents/information-guides/ageukig24 healthy living inf.pdf [Accessed 2026-08-21]

Herdman M, Gudex C, Lloyd A, et al. Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. Dec 2011;20(10):1727-1736. [doi: 10.1007/s11136-011-9903-x] [Medline: 21479777]
Devlin NJ, Shah KK, Feng Y, Mulhern B, van Hout B. Valuing health-related quality of life: an EQ-5D-5L value set for
England. Health Econ. Jan 2018;27(1):7-22. [doi: 10.1002/hec.3564] [Medline: 28833869]

Elia M. The “MUST” report: nutritional screening for adults: a multidisciplinary responsibility. Malnutrition Advisory
Group; 2003. URL: https://www.bapen.org.uk/pdfs/must/must_exec sum.pdf [Accessed 2026-08-21]

Hoyl MT, Alessi CA, Harker JO, et al. Development and testing of a five-item version of the Geriatric Depression Scale.
J Am Geriatr Soc. Jul 1999;47(7):873-878. [doi: 10.1111/j.1532-5415.1999.tb03848 x] [Medline: 10404935]

Bradley J, Simpson E, Poliakov I, et al. Comparison of INTAKE24 (an online 24-h dietary recall tool) with interviewer-
led 24-h recall in 11-24 year-old. Nutrients. Jun 9, 2016;8(6):358. [doi: 10.3390/nu8060358] [Medline: 27294952]
Intake24. URL: https://intake24.org [Accessed 2026-08-21]

Masrom M. Technology acceptance model and e-learning. Presented at: 12th International Conference on Education,
Sultan Hassanal Bolkiah Institute of Education; May 21-24, 2024; Brunei Darussalam. URL: https://www researchgate.
net/publication/228851659 Technology acceptance_model and_E-learning [Accessed 2026-08-26]

Brooke J. SUS: a “quick and dirty” usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.
Usability Evaluation in Industry. CRC Press; 1996:189-194. [doi: 10.1201/9781498710411]

NVivo. Lumivero. URL: https://lumivero.com/products/nvivo/ [Accessed 2026-08-21]

Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In: Bryman A, Burgess RG, editors.
Analyzing Qualitative Data. Routledge; 1994:173-194. [doi: 10.4324/9780203413081]

https://aging jmir.org/2026/1/e87351 JMIR Aging 2026 | vol. 9 1e87351 | p. 11

(page number not for citation purposes)


https://doi.org/10.1186/1748-5908-7-106
https://doi.org/10.1186/1748-5908-7-106
http://www.ncbi.nlm.nih.gov/pubmed/23110857
https://doi.org/10.1111/jhn.12722
http://www.ncbi.nlm.nih.gov/pubmed/31858685
https://doi.org/10.1089/tmj.2013.0249
https://doi.org/10.1089/tmj.2013.0249
http://www.ncbi.nlm.nih.gov/pubmed/24684478
https://topol.digitalacademy.nhs.uk/the-topol-review
https://doi.org/10.1177/0733464821991024
http://www.ncbi.nlm.nih.gov/pubmed/33541199
https://doi.org/10.1093/ageing/afq102
http://www.ncbi.nlm.nih.gov/pubmed/20817938
https://doi.org/10.1017/S1463423614000024
https://doi.org/10.1017/S1463423614000024
http://www.ncbi.nlm.nih.gov/pubmed/24480023
https://doi.org/10.2196/50922
http://www.ncbi.nlm.nih.gov/pubmed/38687981
https://doi.org/10.2147/CIA.S130794
https://doi.org/10.2147/CIA.S130794
http://www.ncbi.nlm.nih.gov/pubmed/28579766
https://doi.org/10.1016/S0140-6736(12)62167-9
http://www.ncbi.nlm.nih.gov/pubmed/23395245
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://www.sealedenvelope.com/simple-randomiser/v1
https://www.ageuk.org.uk/globalassets/age-uk/documents/information-guides/ageukig24_healthy_living_inf.pdf
https://www.ageuk.org.uk/globalassets/age-uk/documents/information-guides/ageukig24_healthy_living_inf.pdf
https://doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/pubmed/21479777
https://doi.org/10.1002/hec.3564
http://www.ncbi.nlm.nih.gov/pubmed/28833869
https://www.bapen.org.uk/pdfs/must/must_exec_sum.pdf
https://doi.org/10.1111/j.1532-5415.1999.tb03848.x
http://www.ncbi.nlm.nih.gov/pubmed/10404935
https://doi.org/10.3390/nu8060358
http://www.ncbi.nlm.nih.gov/pubmed/27294952
https://intake24.org
https://www.researchgate.net/publication/228851659_Technology_acceptance_model_and_E-learning
https://www.researchgate.net/publication/228851659_Technology_acceptance_model_and_E-learning
https://doi.org/10.1201/9781498710411
https://lumivero.com/products/nvivo/
https://doi.org/10.4324/9780203413081
https://aging.jmir.org/2026/1/e87351

JMIR AGING French et al

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative data
in multi-disciplinary health research. BMC Med Res Methodol. Sep 18,2013;13:117. [doi: 10.1186/1471-2288-13-117]
[Medline: 24047204]

Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci.
Mar 2001;56(3):M146-M156. [doi: 10.1093/gerona/56.3.m146] [Medline: 11253156]

Bangor A, Kortum P, Miller J. Determining what individual SUS scores mean: adding an adjective rating scale. J
Usability Stud. 2009;4(3):114-123. URL.: https://dl.acm.org/doi/10.5555/2835587.2835589 [Accessed 2026-08-26] [doi:
10.5555/2835587.2835589]

King WR, He J. A meta-analysis of the technology acceptance model. Inf Manag. 2006;43(6):740-755. [doi: 10.1016/].
im.2006.05.003]

McNamara S, Schneider PP, Love-Koh J, Doran T, Gutacker N. Quality-adjusted life expectancy norms for the English
population. Value Health. Feb 2023;26(2):163-169. [doi: 10.1016/j.jval.2022.07.005] [Medline: 35965226]

Dietary Reference Values for Food Energy and Nutrients for the United Kingdom: Report of the Panel on Dietary
Reference Values of the Committee on Medical Aspects of Food Policy. H.M. Stationery Office; 1991. ISBN:
9780113213979

Government dietary recommendations: government recommendations for energy and nutrients for males and females
aged 1 — 18 years and 19+ years. Public Health England; 2016. URL.: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment data/file/618167/government_dietary recommendations.pdf/ [Accessed
2026-08-21]

Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and evaluating complex interventions:
update of Medical Research Council guidance. BMJ. Sep 30, 2021;374:n2061. [doi: 10.1136/bmj.n2061] [Medline:
34593508]

Volkert D, Beck AM, Cederholm T, et al. ESPEN practical guideline: clinical nutrition and hydration in geriatrics. Clin
Nutr. Apr 2022;41(4):958-989. [doi: 10.1016/j.clnu.2022.01.024] [Medline: 35306388]

Campbell WW, Leidy HJ. Dietary protein and resistance training effects on muscle and body composition in older
persons. J Am Coll Nutr. Dec 2007;26(6):696S-703S. [doi: 10.1080/07315724.2007.10719650] [Medline: 18187436]
Tieland M, Dirks ML, van der Zwaluw N, et al. Protein supplementation increases muscle mass gain during prolonged
resistance-type exercise training in frail elderly people: a randomized, double-blind, placebo-controlled trial. ] Am Med
Dir Assoc. Oct 2012;13(8):713-719. [doi: 10.1016/j.jamda.2012.05.020] [Medline: 22770932]

Kim HK, Suzuki T, Saito K, et al. Effects of exercise and amino acid supplementation on body composition and physical
function in community-dwelling elderly Japanese sarcopenic women: a randomized controlled trial. ] Am Geriatr Soc.
Jan 2012;60(1):16-23. [doi: 10.1111/j.1532-5415.2011.03776.x] [Medline: 22142410]

French C, McKenzie Y, Stanmore E, Burden S. Are mobile apps effective at targeting physical activity or malnutrition in
community-dwelling older adults? A systematic review and meta-analysis. J Aging Phys Act. 2024;33(4):313-325. [doi:
10.1123/japa.2023-0449] [Medline: 39708786]

van den Helder J, Mehra S, van Dronkelaar C, et al. Blended home-based exercise and dietary protein in community-
dwelling older adults: a cluster randomized controlled trial. J Cachexia Sarcopenia Muscle. Dec 2020;11(6):1590-1602.
[doi: 10.1002/jcsm.12634] [Medline: 33103379]

Aure CF, Kluge A, Moen A. Older adults’ engagement in technology-mediated self-monitoring of diet: a mixed-method
study. J Nurs Scholarsh. Jan 2021;53(1):25-34. [doi: 10.1111/jnu.12619] [Medline: 33316147]

Miles S, Scaife V. Optimistic bias and food. Nutr Res Rev. Jun 2003;16(1):3-19. [doi: 10.1079/NRR200249] [Medline:
19079933]

Hebert JR,Ma Y, Clemow L, et al. Gender differences in social desirability and social approval bias in dietary self-
report. Am J Epidemiol. Dec 15, 1997;146(12):1046-1055. [doi: 10.1093/oxfordjournals.aje.a009233] [Medline:
9420529]

Macdiarmid J, Blundell J. Assessing dietary intake: who, what and why of under-reporting. Nutr Res Rev. Dec
1998;11(2):231-253. [doi: 10.1079/NRR19980017] [Medline: 19094249]

Abbreviations

COREQ: Consolidated Criteria for Reporting Qualitative Research
KOKU-Nut: Keep-on-Keep-up Nutrition

SUS: System Usability Scale

TAM: technology acceptance model

https://aging jmir.org/2026/1/e87351 JMIR Aging 2026 | vol. 9 187351 | p. 12

(page number not for citation purposes)


https://doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/pubmed/24047204
https://doi.org/10.1093/gerona/56.3.m146
http://www.ncbi.nlm.nih.gov/pubmed/11253156
https://dl.acm.org/doi/10.5555/2835587.2835589
https://doi.org/10.5555/2835587.2835589
https://doi.org/10.1016/j.im.2006.05.003
https://doi.org/10.1016/j.im.2006.05.003
https://doi.org/10.1016/j.jval.2022.07.005
http://www.ncbi.nlm.nih.gov/pubmed/35965226
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf/
https://doi.org/10.1136/bmj.n2061
http://www.ncbi.nlm.nih.gov/pubmed/34593508
https://doi.org/10.1016/j.clnu.2022.01.024
http://www.ncbi.nlm.nih.gov/pubmed/35306388
https://doi.org/10.1080/07315724.2007.10719650
http://www.ncbi.nlm.nih.gov/pubmed/18187436
https://doi.org/10.1016/j.jamda.2012.05.020
http://www.ncbi.nlm.nih.gov/pubmed/22770932
https://doi.org/10.1111/j.1532-5415.2011.03776.x
http://www.ncbi.nlm.nih.gov/pubmed/22142410
https://doi.org/10.1123/japa.2023-0449
http://www.ncbi.nlm.nih.gov/pubmed/39708786
https://doi.org/10.1002/jcsm.12634
http://www.ncbi.nlm.nih.gov/pubmed/33103379
https://doi.org/10.1111/jnu.12619
http://www.ncbi.nlm.nih.gov/pubmed/33316147
https://doi.org/10.1079/NRR200249
http://www.ncbi.nlm.nih.gov/pubmed/19079933
https://doi.org/10.1093/oxfordjournals.aje.a009233
http://www.ncbi.nlm.nih.gov/pubmed/9420529
https://doi.org/10.1079/NRR19980017
http://www.ncbi.nlm.nih.gov/pubmed/19094249
https://aging.jmir.org/2026/1/e87351

JMIR AGING French et al

Edited by Haley LaMonica; peer-reviewed by Anja Bailer, Yosua Yan Kristian; submitted 07 .Nov.2025; final revised version
received 07 .May.2026; accepted 16.Jul.2026; published 28 .Aug.2026

Please cite as:

French C, Burden S, Gangannagaripalli J, Stanmore E

Assessing a Digital Platform (KOKU-Nut) to Improve Nutrition in Older Adults: Mixed Methods Feasibility Randomized
Controlled Trial

JMIR Aging 2026,9:e87351

URL: hitps://aging jmir.org/2026/1/e87351

doi: 10.2196/87351

© Chloe French, Sorrel Burden, Jaheeda Gangannagaripalli, Emma Stanmore. Originally published in JMIR Aging (https://
aging.jmir.org), 28.Aug.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in JMIR Aging, is properly cited. The complete bibliographic information,
a link to the original publication on https://aging.jmir.org, as well as this copyright and license information must be included.

https://aging jmir.org/2026/1/¢87351 JMIR Aging 2026 | vol. 9187351 | p. 13
(page number not for citation purposes)


https://aging.jmir.org/2026/1/e87351
https://doi.org/10.2196/87351
https://aging.jmir.org
https://aging.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://aging.jmir.org
https://aging.jmir.org/2026/1/e87351

	Assessing a Digital Platform (KOKU-Nut) to Improve Nutrition in Older Adults: Mixed Methods Feasibility Randomized Controlled Trial
	Introduction
	Methods
	Overview
	Ethical Considerations
	Eligibility Criteria
	Recruitment and Sampling
	Randomization
	Study Intervention
	Control Group
	Data Collection
	Outcomes
	Statistical Analysis

	Results
	Sociodemographic Characteristics of the Participants
	Feasibility Outcomes: Recruitment and Retention
	Additional Outcomes
	Preliminary Effectiveness of the Intervention

	Discussion
	Principal Findings
	Conclusions



