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Abstract

Background: Malnutrition is a major global health challenge. Worldwide, approximately 390 million adults are underweight,
while 2.5 billion are overweight. The Malnutrition Universal Screening Tool (MUST) has been implemented successfully in the
United Kingdom to assess the nutritional status of patients in health care settings. Currently, MUST is available as a web-based
tool or as a paper-based version, However, the paper tool can lead to calculation errors, and web-based tools require internet
access, limiting use in some communities. The MUST app uses clear and simple navigation and processes information precisely,
so could potentially improve the accuracy and accessibility of malnutrition screening for health care professionals (HCP) in all
settings.

Objective: This study aimed to explore the views of HCPs on the content, functionality, and usability of a newly developed
mobile app for MUST.

Methods: We performed a qualitative study using deductive and inductive framework analysis. A series of online focus groups
(~1 hour each) were conducted, exploring potential users’ views on the app’s content design, functionality, and usefulness, which
was set in demonstration mode and not available for direct use with patients. Each focus group used a semistructured approach
and predefined topic guide. Participants were recruited consecutively and United Kingdom–wide using advertisements through
emails, newsletters, and on social media across appropriate local and national networks. Participants had the opportunity to look
at the app on their phones before giving feedback and an on-screen demonstration of the app was provided during the focus group.
Data were analyzed using deductive and inductive framework analysis.

Results: In total, 8 online focus groups were conducted between August 2022 and January 2023. Participants (n=32) were
dietetic and nutrition HCPs or educators with experience in using MUST in clinical or community settings. Data analysis revealed
three broad themes: (1) improving the app for better use in practice, (2) user experience of design, and (3) barriers and facilitators
in different settings. Overall feedback for the app was positive with potential users considering it to be very useful for improving
routine and accurate screening, particularly in the community, and mainly because of the automatic calculation feature, which
may help with improving discrepancies. Participants generally considered the app to be for professional use only, stating that
patients may find it too clinical or technical. Participants also made suggestions for app sustainability and improvements, such
as incentives to complete the demographics section or the option to skip questions, and the addition of more subjective measures
and instructions on measuring ulna length.

Conclusions: The MUST app was positively evaluated by potential users, who reported it was user-friendly and an accessible
way to screen for malnutrition risk, whilst improving the accuracy of screening and availability in community settings.
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Introduction

Malnutrition is an imbalance of a person’s energy intake or
intake of certain nutrients, causing undernutrition, vitamin or
mineral deficiencies, or obesity; and contributing to diet-related
diseases [1,2]. Malnutrition is a major global health challenge,
with unhealthy diets causing more adult deaths and disabilities
than smoking and alcohol [3]. Worldwide, around 390 million
adults are underweight, while 2.5 billion are overweight, with
890 million of these living with obesity [2]. In the United
Kingdom, malnutrition is a common health care problem [4,5],
affecting around 2.65 million people and costing the National
Health Service £19.6 billion (US $24.6 billion) every year
[4,6,7]. It is also estimated that malnutrition affects 16,719 per
100,000 people who are over 50 years old in the United
Kingdom [8], with many of these being community-based [5,9].
Nutritional screening, the first key stage in addressing
malnutrition, can vary across health care settings, leading to
underrecognition and undertreatment [6,10].

In United Kingdom secondary care, screening to identify
malnutrition in adults has been implemented successfully with
the use of the Malnutrition Universal Screening Tool (MUST),
which is a commonly used tool in United Kingdom hospitals
[11]. Similarly, surveys conducted between 2007 and 2011,
including 474 UK care homes, reported that the majority (96%
in 2011) used MUST to screen for malnutrition [12]. In 2022 a
national survey of screening in hospitals with MUST indicated
that 44% of in-patients were at medium to high risk of
malnutrition [13]. Data from the same survey also stated that
the prevalence of malnutrition risk in all settings was 45%, with
the highest prevalence being in those screened at home (55%)
or screened-in care homes (55%) [13]. This is an increase in
figures reported from 2007 to 2011 surveys, which stated that
35% of care home residents were deemed to be at risk [12]. This
emphasizes the necessity for greater implementation of
nutritional screening in care homes and community settings in
the United Kingdom, which has previously been highlighted as
a research priority [14].

In Europe the prevalence of malnutrition risk varies widely
between countries and across health care settings, potentially a
result of the variation of screening tools being used [15], and
this is an issue that extends to other countries outside of Europe
[16]. As in the United Kingdom, the risk of malnutrition poses
a significant problem across Europe, with data from 20,000
hospitalized patients in 25 European countries indicating that
27% are “at nutritional risk” [17]. In addition, pooled prevalence
rates of people at risk of malnutrition from 583,972 older adults
across 24 European countries were 28% in hospitals, 17.5% in
residential care, and 8.5% in community settings [15].

Despite malnutrition being a major challenge in the United
Kingdom, it is encouraging that MUST is now widely used in
hospitals and validated for community and residential care
settings [18]. Developed by the British Association for
Parenteral and Enteral Nutrition (BAPEN) and recommended
by The National Institute for Health and Care Excellence
(NICE), MUST has been extensively validated for its validity
and reliability [1,19]. MUST incorporate BMI, percentage

weight loss, and “acute disease effect” to assess nutritional risk
[1]. The tool is available both as a web-based tool [20] and in
paper format for health care professionals (HCPs) [21], with a
self-screening version for the public launched in 2015 [22].
However, the paper tool can lead to calculation errors, and
web-based tools require internet access, limiting their use in
some communities. A mobile app of MUST would provide a
clear and simple user interface with information processed
precisely both on- and offline, potentially providing HCPs with
a more accurate and accessible method for nutritional screening.
The availability of an app in community settings, including
community health and walk-in centers where internet access
may be limited, would align with the new National Health
Service (NHS) plans, where key and digitally enabled services
will move to primary care [23].

The purpose of the MUST app is to readily identify people
within all health care settings who are at risk of malnutrition
and signpost to an appropriate plan of action. The aim of this
project was to evaluate the content, design, functionality, and
usefulness of the MUST digital mobile app, before its official
release, to inform further app development that ensures a high
level of usability in relation to content, architecture, and user
interface. The app is currently in demonstration mode, only
accessible with permission from software engineers and is not
yet available for use with patients.

Methods

Design
This is a qualitative study using deductive and inductive
framework analysis [24,25], designed to capture individuals’
experiences, views, and feedback on the MUST app. Online
focus groups with potential users of the MUST mobile app were
conducted between August 2022 and January 2023. The
subsequent report of the study follows the COREQ
(Consolidated Criteria for Reporting Qualitative Research;
Multimedia Appendix 1) [26].

Ethical Considerations
We used the University of Manchester ethics assessment
flowchart to formally obtain an ethical exemption from the
formal committee approval system. The work was with
professionals and asked questions strictly within their
professional remit, relating to the content and usefulness of a
new nutritional screening app, which is currently set in
demonstration mode and not available for use with patients. A
letter of exemption was provided and is included with this
submission. Participants were provided with a participant
information sheet a few days before the focus groups to allow
time to read and ask any questions. All those participating in
the focus groups signed and returned the consent form before
attending the focus group. All transcripts of the focus groups
were anonymized by the removal of names and any identifiable
information, and all recordings were deleted immediately after
transcription. No compensation was provided for participation
in the focus groups. No images were used.
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Development of the MUST App
The MUST app was developed over several iterations by
research software engineers at the University of Manchester
with the first iteration based on the current web-based and
paper-based MUST tools. Ongoing development was guided

by the study researchers (DJ and SB). The first accessible,
demonstration version of the app was reviewed by DJ and SB,
who provided feedback for subsequent development and
modifications until a demonstration version of the app was
considered ready for external review by potential users within
focus groups (Refer to Figure 1).

Figure 1. Overview and visuals of the MUST mobile app screens presented to potential professional users during 1-hour online focus groups for
feedback. Reproduced here with the kind permission of BAPEN (British Association for Parenteral and Enteral Nutrition) [20]. Copyright BAPEN 2012
(license number LIC2206). MUST: Malnutrition Universal Screening Tool.

Participants
Participants were HCPs or educators with a dietetic or nutritional
background who had knowledge or experience of using MUST
in a clinical or community setting. Participants were recruited
consecutively and United Kingdom–wide using advertisements
through emails, newsletters, and on social media across several
local and national networks including BAPEN, Malnutrition
Action Group, British Dietetic Association, Greater Manchester
Nutrition and Hydration Programme, Age United Kingdom
Salford, Salford Clinical Commissioning Group and National
Nutrition Nurses Group. Those who agreed to participate in the
online focus groups were provided with a participant information
sheet and returned a signed consent form before attending the
focus group. A few days before the start of each focus group,
participants were sent a link to allow them to download and
access the demonstration version of the app. Participants were
asked to look at the app and run through the tool using mock
answers to gain an understanding of how the app worked. In
total, 33 professionals initially expressed interest and were sent
an information sheet. Of these all were deemed eligible and
were included in the focus groups; however, one was not
available to attend on the day. Data collection and analysis
proceeded in parallel and as such recruitment continued until
no new themes or insights were emerging and the range of views
was considered sufficient to have reached data saturation.

Data Collection
During the online focus groups, participants were asked to
provide feedback on the content, design, functionality, and
usefulness of the mobile app. As well as the MUST app being
directly available on participant phones, an on-screen
demonstration was presented at the start of each focus group.
The focus groups were led by one interviewer (DJ). Each focus
group ran for approximately 1 hour and participants were asked
to provide feedback on the app by the interviewer who
conducted the focus groups using a semistructured approach
guided by a predefined topic guide (Multimedia Appendix 2),
which had been peer-reviewed before use. A second interviewer
(AMS) supported each focus group to help keep the conversation
on time and meaningful. No other nonparticipants were present
for the focus groups. Field notes were kept during the course
of each focus group to aid with follow-up on important concepts
and to explore for further information. A summary of the main
points was relayed during each focus group to confirm the
accuracy of the points raised. Each focus group was conducted
once with no repeats being required. All focus groups were
conducted over Zoom (teleconferencing software; Zoom Video
Communications) and both visual and audio communications
were recorded through Zoom’s recording functionality, although
visual recordings were only used to aid transcription and were
not used in the analysis. Recordings were later transcribed
verbatim and then permanently deleted. All transcripts were
anonymized by the removal of names and any identifiable
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information. Transcripts were checked against focus group notes
but were not reviewed by participants themselves.

Data Analysis
Data were managed using NVivo (version 12; QSR
International) [27] and analyzed using Framework analysis
[24,25]. In alignment with Framework analysis, the thematic
framework was developed both inductively from the themes
emerging from the focus group transcripts and deductively using
the research questions and topic guide [25]. The 5-step process
of the Framework analysis involves (1) familiarization, (2)
developing a thematic framework, (3) indexing, (4) charting,
and (5) data mapping and interpretation. One researcher (DJ)
listened to the recorded focus groups to start the process of
familiarization and then transcribed verbatim. The same
researcher then read and reread the transcripts to become
familiar with them. The thematic framework (Multimedia
Appendix 3) was applied to the focus groups and then
summarized into charts. The charts were discussed and agreed
upon between DJ, AMS, and SB. Finally, data mapping and
interpretation were discussed and agreed upon between DJ,
AMS, and SB. Where quotations are used, only a professional
role is noted to preserve confidentiality. Relevant quotes for
each subtheme can be found in (Multimedia Appendix 4).

Rigor
Rigor was introduced by DJ keeping a reflective diary during
the study and field notes from the focus groups. Rigor was also

introduced by DJ, AMS, and SB discussing and agreeing on the
charting, data mapping, and interpretation. The positionality of
the researchers was incorporated into the reflection in the
understanding and interpretation of the data. All researchers
were female and either dietitians or nutritionists with a PhD or
MSc and mixed experiences in clinical practice and research in
the NHS, community, and acute care settings.

Results

Focus Groups
In total 8 focus groups were conducted between August 2022
and January 2023 and 32 dietetic or nutrition specialists provided
MUST app feedback. Participants included 17 dietitians, 8
nutrition nurses, 5 educators of nutrition and dietetics, and 2
community dietitians (CDt). The feedback received, which is
discussed in full below, fell into three broad themes: (1)
improving the app for better use in practice, (2) user experience
of design, and (3) barriers and facilitators in different settings
(refer to Figure 2). Some of the suggestions for improving the
app could be implemented immediately, whilst others were
more complex and for possible future implementation. A
summary of the suggested immediate and future improvements
are displayed in (Table 1) and a summary of the perceived
barriers and facilitators for the use of the app in different settings
are displayed in (Table 2).

Figure 2. Qualitative themes and subthemes were identified from dietetic and nutrition specialists’ feedback on the newly developed MUST application
during 1-hour focus groups. MUST: Malnutrition Universal Screening Tool.
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Table 1. Summary of recommended immediate and future enhancements for the MUST (Malnutrition Universal Screening Tool) mobile application
based on qualitative feedback from dietetic and nutrition specialists during 1-hour focus groups.

Future changesImmediate changes

Dashboard and admin

Include a video of how to use the app.Above the start button add an extra sentence: “This app is intended

for the use of HCPa and SCPb”

Extra button on the dashboard describing MUSTc, who the app is for, and
how to use it

Under “What will you use the data for”: Change to “nutritional status
of people within primary and secondary health care settings” (not
“people with long covid”)

Ability to store data, that is–clinicians’own profile with all client’s entries
saved. Or create patient profiles.

Under “Who will you share the data with”: change “Manchester NHSd

Foundation Trust” to “HCPs directly associated with the project and
working within the care setting where data is collected”

When the app launches ask if a user is HCP or patient and tailor pages to
fit

Fix problems occurring on some devices, where parts of the app are
not visible in dark mode.

Work with hospitals and BAPENf to make the app available to download
to hospital handheld devices.

—e

Demographics

Move the demographics page to the end so the app opens with the mea-
surements page.

Option to hide demographics page for use in the clinical setting? Or
this may be completely removed and only used for research purposes.

Preselection at the start of what you want to do and the ability to just do
MUST, the ability to have settings for research or clinical practice

Change wording at the top to: “Please tell us a little about the person
being assessed”

—Option to say “do not know” for disease

—Postcode: Change wording from “First part of postcode” to “First part
of postcode for current location*”

MUST calculator

Additional estimation button that will allow an estimation of BMI using

MUACg or other surrogate measures

Under the estimate height section, next to the word ulna add “(fore-
arm)”

On the front page have the option to select if you have weight and height
or not. Then taken down the subjective or objective route.

Under the ulna (1) add text and hyperlink: “see MUST explanatory
booklet for how to measure ulna” and add a hyperlink to the booklet.

Add in step 1, step 2, etc so it looks like a paper-based version.Option to enter ulna length in inches as well as cm (with toggle button)
plus provide estimated height result in ft/in as well as cm (with toggle
button)

Estimated height can be a significant driver of inaccuracy in the total
MUST score if just self-reported and not measured. Highlight the impor-
tance of measuring correctly (measure 3 times)

Arrows (<,>) should be explained as this is not understood by some
HCP

Include information and the option to enter information relating to ampu-
tation and edema which can influence weight.

ADEh explanation is important. Information should be on screen
without pressing “” and highlight “AND” to show that to answer yes
it must be both acute illness and no nutritional intake, not just one or
the other.

—Highlight that previous weight 3-6 months ago should be the biggest
possible difference in weight during that time.

Results and signposting

Tailored to the NHS site that’s using it. For example, in some hospitals,
it may not be possible for a dietitian to see all patients with a score of 2
due to prioritization.

Implement local policy should be highlighted in bold to emphasize
that this is the first point of call

Add recommendations about follow-up according to different health care
settings, for example how often you should review the patient.

Give the definition or cutoffs of obesity

Ability to view the data that was entered for calculating the scoreIn 1st paragraph font of the result “Low risk” or “medium risk” or
“high risk” should be in its corresponding color (green or orange or
red)

—Under “treat” include “Contact GPi” and “implement appropriate care
pathway”

JMIR Form Res 2024 | vol. 8 | e63680 | p. 5https://formative.jmir.org/2024/1/e63680
(page number not for citation purposes)

Jones et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Future changesImmediate changes

—Option to reset or restart or clear. For ease of entering multiple patients
one after another

aHCP: health care professional.
bSCP: social care professional.
cMUST: Malnutrition Universal Screening Tool.
dNHS: National Health Service.
eNot applicable.
fBAPEN: British Association of Parenteral and Enteral Nutrition.
gMUAC: Mid-upper arm circumference.
hADE: acute disease effect.
iGP: General Practitioners.

Table 2. Summary of barriers and facilitators for use of the MUSTa mobile app as perceived by dietetic and nutrition specialists during 1-hour focus
groups.

FacilitatorsBarriers

Community

Quick and easy for community staff to useMight be difficult to record down MUST details and score if no option
to store and access them later

Better than the paper-based version and more accessible than the web-
based version

Training should be given to all staff before use

Would fit in well with the MUST training currently offered to care home
staff

—b

Allows for accurate calculations so reducing error and improving referrals—

Patients and the general population

Patients and family members may want to self-screen and monitor change
or risk

May not know all information for MUST

Easy access especially if a QR code is providedWording, especially on the results screen, is targeted at HCPc

—Use by the general public may lead to inaccuracies

—The app does not have enough instructions available for the general
public in terms of accurately measuring height and weight

—The word “malnutrition” may confuse people or put them off

—Some people may have difficulties downloading an app

Hospitals

Hospital electronic systems can be difficult to use, and the MUST app is
simple.

Seen as a “proper” or “validated” app as backed by BAPENd with BAPEN
branding

Not enough dietitians for MUST referrals

The app could be useful for auditsMUST is too generic and can miss patients

The app could help with meeting NICEe standards for malnutrition
screening

Many hospitals’ electronic systems already have a version of MUST
built in

—Currently unable to store data or track patients

aMUST: Malnutrition Universal Screening Tool.
bNot applicable.
cHCP: health care professionals.
dBAPEN: British Association for Parenteral and Enteral Nutrition.
eNICE: National Institute for Health and Care Excellence.
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Improving MUST App for Better Use in Practice

Demographics Screen
Demographic questions are asked on the first screen of the app
before MUST questions. This is for research purposes and for
potential future development of the app, which could include
national and geographical monitoring of the screening of
malnutrition risk. However, most focus group participants
expressed concern about these questions, suggesting that these
may deter users or cause confusion:

…people who self-screen are going to open it and go
ooh wait a sec I’m suddenly getting asked all these
questions about postcode and demographics and
actually…I don’t know. [Dietitian11]

There was also concern about whether people would be
comfortable sharing personal details and if they would question
the need for collecting them. In addition, participants reported
that users would favor convenience and speed and so would
prefer not to complete the demographic questions. Finally, it
was suggested that the option could be given to the user to turn
off the demographic questions and just go straight into the
MUST tool. Concern was also raised about the diagnosis
question within the demographics screen. One participant stated
that users may find it difficult to complete due to either not
knowing their diagnosis or having multiple conditions. One
participant also commented that they expected results to be
tailored to the diagnosis selected, which is not something the
app currently offers. Further feedback was provided in relation
to the postcode question within the demographics screen, with
participants stating it was not clear if this was the home postcode
or postcode of the current location.

MUST Calculator
For reporting weight and height, participants generally agreed
that this could be measured in several different ways and not
all were accurate. Therefore, it was thought that a way to note
how weight and height had been measured or recorded was
important:

…could you have a drop-down box to say whether
it's estimated, actual or MAC (mid arm
circumference). [CDt1]

Similarly, it was suggested that accuracies in MUST calculations
would be greatly improved by extra options or explanations
around the reporting of weight 3-6 months ago, which can be
problematic if no previous weight has been recorded or if a
patient can not accurately provide this information. One of the
questions required for the MUST calculation is the “acute
disease effect (ADE) score” and participants stated that there
were often difficulties or misunderstanding around this. To
avoid common misconceptions or inaccuracies, including that
ADE is not applicable in the community and is only a
requirement of hospital patients, it was suggested that
information connected with this question could be made clearer
on the app. Participants also noted that as with the paper-based
and web-based MUST, there is no way to record if patients have
additional conditions that could affect their weight, which then
affects MUST score, such as edema or amputation. Even though
this has not been accounted for in the past it was suggested that

the option to at least record this information would help improve
accuracies in MUST screening. Subjective, surrogate, or proxy
measures were discussed thoroughly in most groups, with many
stating that they often used subjective measures as it is not
always possible to measure a patient:

…sometimes we use the mid upper arm circumference
or subjective evidence of weight loss. [Dietitian5]

One participant also highlighted that surrogate measures are
particularly useful in primary care. Many participants suspected
that HCPs would not necessarily have all the information
required to complete MUST so having other options would help
with usability and completion. Currently, the only proxy
measure included in the app is the ulna length, which can be
used to estimate height. Participants approved of this but
suggested that more information was needed to show how to
measure the ulna:

…if you want people to use ulna height you need to
have a link to show people how to measure ulna
height [Dietitian8]

One participant suggested that visual pictures for how to
measure substitute measurements, including ulna, would be
useful. However, it was also noted that alternative and subjective
measures may affect the MUST score and influence the tool’s
validity and reliability.

Results and Signposting
On the results screen it was noted that there was no quick way
of clearing the data and starting again:

…when you get to the end of the results page you’re
having to go back twice to restart or to do it again.
[Dietitian2]

Participants also suggested that it would be useful to give the
cutoffs for obesity next to the displayed BMI results. It was also
highlighted that the results page does not display the MUST
information that has been entered and suggested it might be
useful to add this. Participants were also keen on the idea of
signposting out further information so that users could find
further detailed information or links out to other useful
resources. It was suggested that a link should be included to the
BAPEN explanatory booklet:

I know at the bottom you signpost to the booklet.
Could there be a link, I’m just thinking in practice
where can people find information. [Educator of
nutrition and dietetics2]

Another participant stated that linking to other relevant
information might be useful, particularly to nondietetic users.
It was also highlighted that the MUST explanatory booklet
provides helpful pictures for the explanation of MUST,
something that would be difficult to integrate into the app.

Sustainability and Integration
For continual improvements, it is essential that the app is
supported moving forward to keep it up-to-date and functioning
correctly. Participants were keen to see the app well supported
and stated that linking the app to local care plans and targets
would help to incentivize use and so generate income:
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In the future, is there going to be a user license
agreement. As in, this is our Greater Manchester
high-risk care plan. Or thinking about how does this
link into primary care? How is going to make the life
of the busy GP actually bother to think about nutrition
screening when someone is in front of them?
[Dietitian1]

The discussion generated from this related to how easy access
to screening through the app as well as demonstrating how it
can help GPs meet weight and BMI record keeping would
encourage the use of the app in primary care and potentially
increase screening. Furthermore, participants thought that
collaboration with BAPEN and using the app on a wider scale
nationally would help to support and sustain it. Participants who
were hospital-based dietitians highlighted that many of the
hospital electronic record systems already have a version of
MUST built in and this often links from the patients’ main
observations. As such it was thought that secondary care would
not need an app for MUST:

…we’ve just launched this new system called
[electronic system name] and it would just be the
difficulty of flicking between the two systems
[Dietitian14]

However, some commented that the hospital system was not
easy to use.

User Experience of Design

Colors, Design, and Functionality
Overall feedback for the design of the app was very positive
and participants reported that the colors and branding enhanced
the visual appearance and display:

First impressions are that it looks really clear, nice
coloring, nice and bold and fresh. [Dietitian7]

Participants also liked the traffic light color codes used for the
results screen. In general, participants were happy with the
layout of the app. One participant liked that the MUST questions
were asked in the same order as the original:

So, if you were doing MUST in clinical practice, you
would expect it to come in that order and you’d
probably have that information ready to input. And
the boxes came up in that order so yeah that was great
[Dietitian12]

However, another participant said this could be improved by
adding “step numbers” like on the paper version of MUST.
Positive feedback was given for the layout of the results page,
which was thought to be clear and allow for understanding of
the calculation. Feedback for functionality and usability was
also very positive with participants commenting on how quick
it was to complete and the ease of use with dropdown boxes:

…very self-explanatory, very straightforward. I like
the fact that it has dropdown choice boxes, so it’s
quite quick to do rather than having to input all the
information sort of by hand almost. From the point
of view of busy nursing staff that’s good. [Nutrition
nurse 6]

Participants were happy that the functionality to switch between
imperial and metric had been maintained from the web-based
version of MUST. Positive comments were also made about
the automatic calculation function meaning that there was less
chance of error.

Wording and Misinterpretation
Feedback about wording was generally positive, although, there
was concern around the use of the word malnutrition and how
this might be perceived by patients:

My only concern is around the wording and with
malnutrition, and it's just something that we've had
where we've had to explain, you know, a letter that's
gone to a GP about risk of malnutrition and it's copied
to a patient [Dietitian6]

Participants also felt that the wording could be clearer in the
introduction and there were also concerns about the use of the
word “sex” over “gender.”

Barriers and Facilitators in Different Settings

Suitability in the Community
Many of the participants felt that the app would be particularly
useful for GPs and HCPs working in the community. It was
also thought that care home staff would find the tool valuable
for routine screening:

I do a lot of training with care homes around how to
identify malnutrition and we use MUST, you know I
teach them how to do MUST scores a lot and I think
an app would be really useful for them. [Dietitian4]

Participants also commented on the inaccurate MUST scores
that are referred to them and believed that the MUST app would
help by preventing calculation errors:

…in care homes, we would get a lot more accurate
referrals through rather than people calculating using
paper-based version. [CDt2]

However, it was also mentioned that those using the app should
be offered training on how to use it.

Suitability for Patients and the General Population
There were mixed opinions about the target audience for the
app with some considering that patients and the general
population may not know the information required for
completing MUST:

…its asking a lot of information that we as healthcare
professionals can get. But asking somebody how much
weight they’ve lost in the last 3-6 months; the
likelihood is that they’re not going to know. [CDt2]

It was also thought that the results screen was targeted at HCPs
and that this would not be appropriate for patients. It was also
stated that there may be difficulties with downloading the app
or even issues created if members of the public panicked after
seeing a high or red score. In contrast, others thought it
important to self-screen and highlight the risk. One suggested
having a poster with a QR code to provide easy access to the
app for self-screening. It was also thought that as other MUST
tools are freely available then the app should be the same.
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Although, it was also highlighted that use by the general
population may lead to inaccuracies and as MUST require
training it probably would not be suitable for patients to use,
and if patients did use it then the app may need adapting with
additional instructions. Finally, it was suggested that the app
could be open to everyone if it was kept clear and simple with
signposting for both HCPs and patients.

Suitability for Hospitals
Participants were very complimentary of the app, and all gave
their approval for its use in health care, with many stating that
it would be a useful tool for improving routine screening. All
participants agreed that the app was far better than the
paper-based tool and some also stated that they preferred the
app to the web-based version. Although, one participant
highlighted that there are already alternative tools available.
Most participants were keen to see the app adapted for their
particular trust or electronic systems or to be able to store profile
data and results. However, it was also thought that information
on local policies could be kept simple:

It does say on the management guidance for each of
the MUST levels to follow local policy, so it could be
that when you have your own Trusts policy it’s
probably more around educating within the Trusts.
[Dietitian12]

It was also thought by one participant that the app results page
should be kept as generic as possible as the next steps in a
patient’s care pathway could differ greatly between patients
with numerous possible treatment options.

Discussion

Principal Findings
This was the first exploration of user views on the newly
developed MUST mobile health app, which identifies people
at risk of malnutrition. Overall feedback for the app was
extremely positive. Many of the participants agreed that the app
would be a useful tool to improve routine screening of
malnutrition risk, particularly in community settings, which has
been highlighted as a gap in practice [28]. Previous work has
demonstrated that there are several barriers to malnutrition
screening in the community, including short general practitioner
(GP) appointment times, overwhelming workloads [29], HCPs
doubting the value of screening [30], poor recording of patient’s
weight in medical records [29], and uncertainty about roles and
responsibilities pertaining to screening amongst HCPs [31,32].
The MUST app may be able to address some of these issues by
presenting the tool in an easy, accessible form for use in
different health care settings.

For the app to work in practice it is essential to provide users
with an interface that is inviting and intuitive to use. Focus
group participants provided feedback on how the app could be
improved or changed to make it more user-friendly or accessible
to all types of users in different health care settings. The
demographics screen was seen as a big barrier to the
implementation of the app by deterring people before they even
started to engage with the screening tool. Incentives for
completion of the demographics, such as auto-filling electronic

records, or at least linking to electronic records may help to
mitigate this issue and may be a reality in the future with the
NHS digitalization vision [33]. However, the feedback about
demographics suggested that it may still be important, if not
necessary, to have the option to skip these questions altogether
to encourage use. The demographics screen will be essential
for the initial trialing and testing of the app in practice; therefore,
it may be helpful to add extra information at the start of the app
to clarify why demographics are necessary and manage
expectations around the purpose of demographics, emphasizing
that results will be generic and not tailored to any information
provided.

There was a lot of agreement across the focus groups that the
calculation of the MUST score can be confusing or
misunderstood. Participants reported that the same mistakes are
made repeatedly by different groups of HCPs. This agrees with
a previous study, which audited screening in one hospital and
reported that MUST scores were calculated incorrectly as BMI
was miscalculated or previous weight from 6 months ago was
unknown [34]. The automatic calculation provided by the MUST
app will go some way to improve these discrepancies. However,
if we also endeavor to apply the extra information and options
as suggested by these focus groups, such as allowing for edema,
then the MUST app may be able to provide more clarity and
help users to record MUST more accurately. Most participants
were also keen to see links out to the MUST explanatory booklet
[35] and highlighted that the information contained in the
booklet is essential for the correct implementation and
calculation of MUST. From the feedback, it was clear that the
correct use of the app would be greatly improved by the addition
of alternative or subjective measures, due to the difficulties in
obtaining weight and height information. However, it would be
essential to provide clear guidance around the use of alternative
or subjective measures and how they are to be taken. In addition,
as there are clear guidance about alternative and subjective
measures within the MUST explanatory booklet [35] it may be
more appropriate to continue to signpost to this rather than to
incorporate this measurement information into the app.
Although, the ability to record these types of measures in the
app should be considered as it would provide increased
opportunity for HCPs to complete screening.

In terms of sustainability and integration, the MUST tool itself
was considered by most participants to be a “crude” tool that
often-missed at-risk patients or prevented the flagging of certain
at-risk patients. As the MUST app is a copy of the original tool,
these issues will be reflected in the app. One of the major points
to come out of the integration discussion was that electronic
versions of MUST are already built into electronic systems
within hospitals and some GP surgeries. Therefore, it is likely
that the MUST app will be of more use in community settings
where there is a lack of access to an electronic version of MUST.
As such it would be prudent to view the app as a tool to be used
in primary care and in the community and further developments
should be in line with this. Having easier access to the MUST
tool in all health care settings fits in with a recent
recommendation to have standardized use of one preferred
malnutrition screening tool per health care setting, so to facilitate
the implementation of routine malnutrition risk screening [15].
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The use of the app in GP settings could present a worthwhile
opportunity for encouraging GPs to screen for malnutrition risk
by the provision of an easy-to-use and accessible screening
method that would aid in maintaining up-to-date records on
patients’ weight and BMI. In addition, using the MUST app in
the community will also provide an excellent opportunity for
validation of MUST in the community setting, as even though
MUST has been substantially validated in hospital and
care-home settings [1,36,37], validation studies of MUST are
lacking in community-dwelling older adults [18]. Funding and
support for the app long term took the focus group discussions
back to using the app in secondary care with suggestions of
integration into the BAPEN national audit system [13],
integration into health care handheld devices, and integration
into NICE malnutrition guidelines [38]. As MUST is already
the most commonly used tool in hospitals [11], it would be
reasonable to build on this by using the app in these
directive-driven areas of secondary care. Therefore, to allow
the app to be sustainable it may be crucial to use the app for
supporting national and local targets in the hospital setting as
well as providing a functional and useful tool for community
care.

Participants in the focus group had a very positive response to
the design, functionality, and useability of the app, stating that
the dropdown boxes and automatic calculation made it quick
and easy to use. This suggests that the app would be a great
option for busy HCPs as the duration of screening time and the
burden on HCPs’ time has been highlighted as a barrier to
completing screening [30]. The positive feedback relating to
user experience design also makes this app a good prototype
and a useful version to take forward to the next phase of
development. Although, the focus groups did provide some
useful information on how the app’s appearance, functionality,
and descriptions could be improved to provide a better
understanding of the app and a better user experience.

Feedback about the suitability of the app in the health care
system was very positive and it was thought that community

HCPs and care home staff would find the tool extremely useful.
However, feedback also suggested that before the app is
released, it may be appropriate to consider offering training to
potential users or finding out if current MUST training could
be used for additional training on the use of the app. This would
also bring the app in line with the current NICE recommendation
of “screening for malnutrition risk being carried out by HCPs
with appropriate skills and training” [38]. In terms of the target
audience and who could use the app, the overall feedback was
very mixed; however, it was clear that the app would need
further development to be suitable for use by the general
population, despite self-screening being highlighted as a major
benefit. It was also noted that use by the general population
may lead to inaccuracies and as the app has the potential to be
used as a national monitoring system for malnutrition risk, this
would not be appropriate. This work has also highlighted the
barriers and facilitators for the use of the app in different
settings, with barriers for use with patients and the public far
outweighing the facilitators.

Conclusions
The MUST app provides an easy and accessible way to screen
for malnutrition risk, particularly in community settings. It was
positively valued by potential users and considered highly useful
for improving the routine and accuracy of screening. Most
participants considered the app to be for professional use only,
stating that patients may find it too technical or too clinical.
There was also concern about the app causing unnecessary panic
and misuse of the app by patients, leading to inaccuracies.
Participants also made suggestions for app sustainability and
improvements, such as the addition of more subjective
measurements and tips on how to measure ulna length. Future
work would include trialing the app as well as considering
further development for potentially mapping and monitoring
malnutrition risk across the United Kingdom. It would be
appropriate to conduct further evaluation with community-based
practitioners, with any feasibility or pilot studies focusing on
health care settings within the community.

Acknowledgments
This research was funded by Nutricia UK. We would like to thank healthcare professionals and educators who were involved in
the focus groups and provided feedback on the MUST app.

The lead author affirms that this manuscript is an honest, accurate, and transparent account of the study being reported. The
reporting of this work is compliant with COREQ (Consolidated Criteria for Reporting Qualitative Research) guidelines. The lead
author affirms that no important aspects of the study have been omitted and that any discrepancies from the study as planned
have been explained. This manuscript does not use language that is stigmatizing or prejudiced when referring to study participants.

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author on reasonable request.

Authors' Contributions
DJ contributed to the design, management, delivery of the study, data collection, analysis and interpretation of the data, and
drafting and critically reviewing the paper. AMS contributed to the data collection drafting and critical reviewing of the paper.
SB contributed to the conception, design, drafting, and critical reviewing of the paper.

JMIR Form Res 2024 | vol. 8 | e63680 | p. 10https://formative.jmir.org/2024/1/e63680
(page number not for citation purposes)

Jones et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
None declared.

Multimedia Appendix 1
COREQ (Consolidated criteria for reporting qualitative studies) checklist.
[DOCX File , 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Focus group topic guide for the evaluation of a mobile app for the Malnutrition Universal Screening Tool (MUST).
[DOCX File , 18 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Thematic framework.
[DOCX File , 16 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Relevant quotations for each subtheme.
[DOCX File , 25 KB-Multimedia Appendix 4]

References

1. Elia M. Nutritional screening of adults a multidisciplinary responsibility development and use of the 'malnutrition universal
screening tool' ('MUST') for adults. The 'MUST' Report. URL: http://www.bapen.org.uk/screening-and-must/must/must-report/
the-must-report-executive-summary [accessed 2024-03-20]

2. WHO. Fact Sheet: Malnutrition, Geneva. 2024. URL: https://www.who.int/news-room/fact-sheets/detail/malnutrition
[accessed 2024-03-20]

3. FAO, WHO. The Nutrition Challenge: Food System Solutions. 2018. URL: https://www.who.int/publications/i/item/
WHO-NMH-NHD-18-10 [accessed 2024-03-20]

4. Elia M. The Cost of Malnutrition in England and Potential Cost Savings From Nutritional Interventions. 2015. URL: https:/
/www.bapen.org.uk/reports/malnutrition/
the-cost-of-malnutrition-in-england-and-potential-cost-savings-from-nutritional-interventions/ [accessed 2024-05-01]

5. Almohaisen N, Gittins M, Todd C, Sremanakova J, Sowerbutts AM, Aldossari A, et al. Prevalence of undernutrition, frailty
and sarcopenia in community-dwelling people aged 50 years and above: systematic review and meta-analysis. Nutrients.
2022;14(8):1537. [FREE Full text] [doi: 10.3390/nu14081537] [Medline: 35458101]

6. Russell CA, Elia M. Nutritional screening survey in the UK in 2008: hospitals, care homes and mental health units.
Collaborators oboBa. URL: https://www.bapen.org.uk/pdfs/nsw/nsw_report2008-09.pdf [accessed 2024-05-01]

7. Stratton R, Smith T, Gabe S. Managing Malnutrition to Improve Lives and Save Money. 2018. URL: https://www.
bapen.org.uk/reports/malnutrition/managing-malnutrition-to-improve-lives-and-save-money/ [accessed 2024-03-20]

8. Almohaisen N, Gittins M, Todd C, Burden S. Estimating the prevelance of older people at risk of undernutrition, frailty
and sarcopenia using UK biobank standardised population level data. Clin Nutr ESPEN. 2023;54:723. [doi:
10.1016/j.clnesp.2022.09.769]

9. BAPEN. Introduction to Malnutrition. 2018. URL: https://www.bapen.org.uk/malnutrition-undernutrition/
introduction-to-malnutrition?showall=&start=4 [accessed 2024-04-05]

10. Barker LA, Gout BS, Crowe TC. Hospital malnutrition: prevalence, identification and impact on patients and the healthcare
system. Int J Environ Res Public Health. 2011;8(2):514-527. [FREE Full text] [doi: 10.3390/ijerph8020514] [Medline:
21556200]

11. Russell CA, Elia M. Nutrition screening survey in hospitals in the UK , 2007-2011 2014. On Behalf of BAPEN and
Collaborators. 2007. URL: https://www.bapen.org.uk/reports/malnutrition/
nutrition-screening-surveys-in-hospitals-in-the-uk-2007-2011/ [accessed 2024-03-20]

12. Russell CA. Nutrition screening surveys in care homes in the UK. On Behalf of BAPEN and Collaborators. 2015. URL:
https://www.bapen.org.uk/reports/malnutrition/nutrition-screening-surveys-in-care-homes-in-the-uk/ [accessed 2024-03-21]

13. Stratton R, Cawood A, Anderson L, Burden S. Malnutrition and nutritional care survey in adults UK malnutrition awareness
week. On Behalf of the Malnutrition Action Group of BAPEN. 2022. URL: https://www.bapen.org.uk/reports/malnutrition/
malnutrition-and-nutritional-care-survey-in-adults-2022/ [accessed 2024-02-14]

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

JMIR Form Res 2024 | vol. 8 | e63680 | p. 11https://formative.jmir.org/2024/1/e63680
(page number not for citation purposes)

Jones et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v8i1e63680_app1.docx&filename=c137b7daf2067bca987491c27c677fa1.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app1.docx&filename=c137b7daf2067bca987491c27c677fa1.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app2.docx&filename=993c6ea7606b034f46bd328261a40148.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app2.docx&filename=993c6ea7606b034f46bd328261a40148.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app3.docx&filename=cff5c9d18cb46604fc6b14c921dd2780.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app3.docx&filename=cff5c9d18cb46604fc6b14c921dd2780.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app4.docx&filename=20582c6208db9d24dd4d393662b70262.docx
https://jmir.org/api/download?alt_name=formative_v8i1e63680_app4.docx&filename=20582c6208db9d24dd4d393662b70262.docx
http://www.bapen.org.uk/screening-and-must/must/must-report/the-must-report-executive-summary
http://www.bapen.org.uk/screening-and-must/must/must-report/the-must-report-executive-summary
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/publications/i/item/WHO-NMH-NHD-18-10
https://www.who.int/publications/i/item/WHO-NMH-NHD-18-10
https://www.bapen.org.uk/reports/malnutrition/the-cost-of-malnutrition-in-england-and-potential-cost-savings-from-nutritional-interventions/
https://www.bapen.org.uk/reports/malnutrition/the-cost-of-malnutrition-in-england-and-potential-cost-savings-from-nutritional-interventions/
https://www.bapen.org.uk/reports/malnutrition/the-cost-of-malnutrition-in-england-and-potential-cost-savings-from-nutritional-interventions/
https://www.mdpi.com/resolver?pii=nu14081537
http://dx.doi.org/10.3390/nu14081537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35458101&dopt=Abstract
https://www.bapen.org.uk/pdfs/nsw/nsw_report2008-09.pdf
https://www.bapen.org.uk/reports/malnutrition/managing-malnutrition-to-improve-lives-and-save-money/
https://www.bapen.org.uk/reports/malnutrition/managing-malnutrition-to-improve-lives-and-save-money/
http://dx.doi.org/10.1016/j.clnesp.2022.09.769
https://www.bapen.org.uk/malnutrition-undernutrition/introduction-to-malnutrition?showall=&start=4
https://www.bapen.org.uk/malnutrition-undernutrition/introduction-to-malnutrition?showall=&start=4
https://www.mdpi.com/resolver?pii=ijerph8020514
http://dx.doi.org/10.3390/ijerph8020514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21556200&dopt=Abstract
https://www.bapen.org.uk/reports/malnutrition/nutrition-screening-surveys-in-hospitals-in-the-uk-2007-2011/
https://www.bapen.org.uk/reports/malnutrition/nutrition-screening-surveys-in-hospitals-in-the-uk-2007-2011/
https://www.bapen.org.uk/reports/malnutrition/nutrition-screening-surveys-in-care-homes-in-the-uk/
https://www.bapen.org.uk/reports/malnutrition/malnutrition-and-nutritional-care-survey-in-adults-2022/
https://www.bapen.org.uk/reports/malnutrition/malnutrition-and-nutritional-care-survey-in-adults-2022/
http://dx.doi.org/10.1111/jhn.12722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31858685&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Leij-Halfwerk S, Verwijs MH, van Houdt S, Borkent JW, Guaitoli PR, Pelgrim T, et al. Prevalence of protein-energy
malnutrition risk in european older adults in community, residential and hospital settings, according to 22 malnutrition
screening tools validated for use in adults ≥65 years: a systematic review and meta-analysis. Maturitas. 2019;126:80-89.
[doi: 10.1016/j.maturitas.2019.05.006] [Medline: 31239123]

16. Jones D, Knight SR, Sremanakova J, Lapitan MCM, Qureshi AU, Drake TM, et al. Malnutrition and nutritional screening
in patients undergoing surgery in low and middle income countries: a systematic review. JCSM Clin Rep. 2022;7(4):79-92.
[doi: 10.1002/crt2.55]

17. Schindler K, Pernicka E, Laviano A, Howard P, Schütz T, Bauer P, et al. How nutritional risk is assessed and managed in
european hospitals: a survey of 21,007 patients findings from the 2007-2008 cross-sectional nutritionDay survey. Clin Nutr.
2010;29(5):552-559. [doi: 10.1016/j.clnu.2010.04.001] [Medline: 20434820]

18. Power L, Mullally D, Gibney E, Clarke M, Visser M, Volkert D, et al. A review of the validity of malnutrition screening
tools used in older adults in community and healthcare settings - A MaNuEL study. Clin Nutr ESPEN. 2018;24:1-13. [doi:
10.1016/j.clnesp.2018.02.005] [Medline: 29576345]

19. Burden ST, Brierley ER. Evaluation of adherence to a nutrition-screening programme over a 5-year period. Eur J Clin Nutr.
2014;68(7):847-852. [doi: 10.1038/ejcn.2014.95] [Medline: 24865482]

20. BAPEN. MUST Calculator. 2024. URL: https://www.bapen.org.uk/must-and-self-screening/must-calculator/ [accessed
2024-04-26]

21. BAPEN. Malnutrition Universal Screening Tool. 2003. URL: https://www.bapen.org.uk/must-and-self-screening/must-toolkit/
[accessed 2024-04-26]

22. BAPEN. BAPEN Malnutrition Self-Screening Tool. 2015. URL: https://www.bapen.org.uk/screening-and-must/
malnutrition-self-screening-tool [accessed 2024-03-20]

23. NHS UK. The NHS Long Term Plan. 2019. URL: https://www.longtermplan.nhs.uk/wp-content/uploads/2019/01/
nhs-long-term-plan-june-2019.pdf [accessed 2024-03-20]

24. Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In: Bryman A, Burgess RG, editors. Eds Analyzing
Qualitative Data. London. Routledge; 1994:173.

25. 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. 2013;13:117. [FREE Full text] [doi: 10.1186/1471-2288-13-117]
[Medline: 24047204]

26. 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. 2007;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

27. NVivo. NVivo, version 12. URL: https://help-nv.qsrinternational.com/12/win/v12.1.115-d3ea61/Content/welcome.htm
[accessed 2024-04-25]

28. Dent E, Wright ORL, Woo J, Hoogendijk EO. Malnutrition in older adults. Lancet. 2023;401(10380):951-966. [doi:
10.1016/S0140-6736(22)02612-5] [Medline: 36716756]

29. Avgerinou C, Bhanu C, Walters K, Croker H, Tuijt R, Rea J, et al. Supporting nutrition in frail older people: a qualitative
study exploring views of primary care and community health professionals. Br J Gen Pract. 2020;70(691):e138-e145. [doi:
10.3399/bjgp20x707861]

30. Harris PS, Payne L, Morrison L, Green SM, Ghio D, Hallett C, et al. Barriers and facilitators to screening and treating
malnutrition in older adults living in the community: a mixed-methods synthesis. BMC Fam Pract. 2019;20(1):100. [FREE
Full text] [doi: 10.1186/s12875-019-0983-y] [Medline: 31307402]

31. Ziylan C, Haveman-Nies A, van Dongen EJI, Kremer S, de Groot LCPGM. Dutch nutrition and care professionals’
experiences with undernutrition awareness, monitoring, and treatment among community-dwelling older adults: a qualitative
study. BMC Nutr. 2015;1(1):38. [doi: 10.1186/s40795-015-0034-6]

32. Swan I, Nyulasi I, Collins K, Weir-Phyland J, Bolster D, Burgell R, et al. Identification and management of malnutrition
in hospitalised patients: a survey of staff knowledge and attitudes. Clinical Nutrition Experimental. 2020;31:8-18. [doi:
10.1016/j.yclnex.2020.04.002]

33. A Plan for Digital Dealth A Social Care: Policy Paper. 2022. URL: https://www.gov.uk/government/publications/
a-plan-for-digital-health-and-social-care [accessed 2024-04-25]

34. Frank M, Sivagnanaratnam A, Bernstein J. Nutritional assessment in elderly care: a MUST! BMJ Qual Improv Rep.
2015;4(1):u204810. [FREE Full text] [doi: 10.1136/bmjquality.u204810.w2031] [Medline: 26734346]

35. Todorovic V, Russell C, Elia M. The ‘MUST’ explanatory booklet. a guide to the ‘malnutrition universal screening tool’
(‘MUST’) for adults. On Behalf of the Malnutrition Action Group. URL: https://www.bapen.org.uk/must-and-self-screening/
must-toolkit/the-must-explanatory-booklet/ [accessed 2024-02-14]

36. Stratton RJ, Hackston A, Longmore D, Dixon R, Price S, Stroud M, et al. Malnutrition in hospital outpatients and inpatients:
prevalence, concurrent validity and ease of use of the 'malnutrition universal screening tool' ('MUST') for adults. Br J Nutr.
2004;92(5):799-808. [doi: 10.1079/bjn20041258] [Medline: 15533269]

37. Diekmann R, Winning K, Uter W, Kaiser M, Sieber C, Volkert D, et al. Screening for malnutrition among nursing home
residents - a comparative analysis of the mini nutritional assessment, the nutritional risk screening, and the malnutrition

JMIR Form Res 2024 | vol. 8 | e63680 | p. 12https://formative.jmir.org/2024/1/e63680
(page number not for citation purposes)

Jones et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.maturitas.2019.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31239123&dopt=Abstract
http://dx.doi.org/10.1002/crt2.55
http://dx.doi.org/10.1016/j.clnu.2010.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20434820&dopt=Abstract
http://dx.doi.org/10.1016/j.clnesp.2018.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29576345&dopt=Abstract
http://dx.doi.org/10.1038/ejcn.2014.95
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24865482&dopt=Abstract
https://www.bapen.org.uk/must-and-self-screening/must-calculator/
https://www.bapen.org.uk/must-and-self-screening/must-toolkit/
https://www.bapen.org.uk/screening-and-must/malnutrition-self-screening-tool
https://www.bapen.org.uk/screening-and-must/malnutrition-self-screening-tool
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/01/nhs-long-term-plan-june-2019.pdf
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/01/nhs-long-term-plan-june-2019.pdf
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
https://help-nv.qsrinternational.com/12/win/v12.1.115-d3ea61/Content/welcome.htm
http://dx.doi.org/10.1016/S0140-6736(22)02612-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36716756&dopt=Abstract
http://dx.doi.org/10.3399/bjgp20x707861
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-019-0983-y
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-019-0983-y
http://dx.doi.org/10.1186/s12875-019-0983-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31307402&dopt=Abstract
http://dx.doi.org/10.1186/s40795-015-0034-6
http://dx.doi.org/10.1016/j.yclnex.2020.04.002
https://www.gov.uk/government/publications/a-plan-for-digital-health-and-social-care
https://www.gov.uk/government/publications/a-plan-for-digital-health-and-social-care
https://europepmc.org/abstract/MED/26734346
http://dx.doi.org/10.1136/bmjquality.u204810.w2031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26734346&dopt=Abstract
https://www.bapen.org.uk/must-and-self-screening/must-toolkit/the-must-explanatory-booklet/
https://www.bapen.org.uk/must-and-self-screening/must-toolkit/the-must-explanatory-booklet/
http://dx.doi.org/10.1079/bjn20041258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15533269&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


universal screening tool. J Nutr Health Aging. 2013;17(4):326-331. [FREE Full text] [doi: 10.1007/s12603-012-0396-2]
[Medline: 23538654]

38. NICE. Clinical guideline [CG32]. Nutrition Support for Adults: Oral Nutrition Support, Enteral Tube Feeding and Parenteral
Nutrition. 2006. URL: https://www.nice.org.uk/guidance/cg32/chapter/
Recommendations#screening-for-malnutrition-and-the-risk-of-malnutrition-in-hospital-and-the-community [accessed
2024-02-14]

Abbreviations
ADE: acute disease effect
BAPEN: British Association for Parenteral and Enteral Nutrition
CDt: community dietitians
COREQ: Consolidated Criteria for Reporting Qualitative Research
GP: general practitioner
HCP: health care professional
MUST: Malnutrition Universal Screening Tool
NICE: The National Institute for Health and Care Excellence
NHS: National Health Service

Edited by A Mavragani; submitted 26.06.24; peer-reviewed by L Payne; comments to author 09.09.24; revised version received
24.09.24; accepted 09.10.24; published 18.12.24

Please cite as:
Jones D, Sowerbutts AM, Burden S
Exploring Individuals’ Views and Feedback on a Nutritional Screening Mobile App: Qualitative Focus Group Study
JMIR Form Res 2024;8:e63680
URL: https://formative.jmir.org/2024/1/e63680
doi: 10.2196/63680
PMID: 39693128

©Debra Jones, Anne Marie Sowerbutts, Sorrel Burden. Originally published in JMIR Formative Research
(https://formative.jmir.org), 18.12.2024. 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 Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2024 | vol. 8 | e63680 | p. 13https://formative.jmir.org/2024/1/e63680
(page number not for citation purposes)

Jones et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S1279-7707(23)01800-6
http://dx.doi.org/10.1007/s12603-012-0396-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23538654&dopt=Abstract
https://www.nice.org.uk/guidance/cg32/chapter/Recommendations#screening-for-malnutrition-and-the-risk-of-malnutrition-in-hospital-and-the-community
https://www.nice.org.uk/guidance/cg32/chapter/Recommendations#screening-for-malnutrition-and-the-risk-of-malnutrition-in-hospital-and-the-community
https://formative.jmir.org/2024/1/e63680
http://dx.doi.org/10.2196/63680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39693128&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

