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Abstract

Background: Malnutrition is amajor 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 patientsin 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 educatorswith experiencein using MUST in clinical or community settings. Dataanalysisrevealed
three broad themes: (1) improving the app for better usein 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
asincentives to complete the demographics section or the option to skip questions, and the addition of more subjective measures
and instructions on measuring ulnalength.

Conclusions: The MUST app was positively evaluated by potential users, who reported it was user-friendly and an accessible
wal 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-rel ated
diseases[1,2]. Manutritionisamajor 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 acommon 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 isalso 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 hospitalswith 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 settingswas 45%, with
the highest prevalence being in those screened at home (55%)
or screened-in care homes (55%) [13]. Thisis an increase in
figures reported from 2007 to 2011 surveys, which stated that
35% of care homeresidentswere deemedto beat risk [12]. This
emphasizes the necessity for greater implementation of
nutritional screening in care homes and community settingsin
the United Kingdom, which has previously been highlighted as
aresearch 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
thisisan issuethat extendsto other countries outside of Europe
[16]. Asin 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 peopleat 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
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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 HCPswith
amore 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 moveto 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 devel opment 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 groupswith 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
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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.
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Participants

Participantswere HCPs or educatorswith adietetic or nutritional
background who had knowledge or experience of using MUST
in aclinical or community setting. Participants were recruited
consecutively and United Kingdom—wide using adverti sements
through emails, newsletters, and on social media across severa
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 participatein the
onlinefocus groupswere provided with aparticipant 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 professionalsinitially 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.
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Data Collection

During the online focus groups, participants were asked to
provide feedback on the content, design, functionality, and
usefulness of the mobile app. Aswell asthe MUST app being
directly available on participant phones, an on-screen
demonstration was presented at the start of each focus group.
Thefocus groups were led by oneinterviewer (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
(AMYS) 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 (tel econferencing software; Zoom Video
Communications) and both visual and audio communications
wererecorded through Zoom'’srecording 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 dignment 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
familiarizetion 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
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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 experiencesin clinical practice and researchin
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 specidists 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 usein 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
barriersand facilitatorsfor the use of the app in different settings
aredisplayed in (Table 2).

Figure 2. Qualitativethemes and subthemeswere identified from dietetic and nutrition specialists’ feedback on the newly developed MUST application

during 1-hour focus groups. MUST: Malnutrition Universal Screening Tool.

& N
ZAN ZAN ZAN

* Demographics screen
* MUST calculator

integration

* (Colours, design and

. . functionali - .
* Results and signposting . wﬂs d;naofy ¢ Suitability for patients
¢ Sustainability and mismtefpre ——— and general population

e Suitability in the
community

¢ Suitability for hospitals

https:/formative.jmir.org/2024/1/e63680

XSL-FO

RenderX

JMIR Form Res 2024 | vol. 8| €63680 | p. 4
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Jones et al

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.

Immediate changes

Future changes

Dashboard and admin

Above the start button add an extra sentence: “This app is intended
for the use of HCP? and SCP™
Under “What will you usethe datafor”: Changeto “nutritiona status

of people within primary and secondary health care settings’ (not
“people with long covid”)

Under “Who will you sharethedatawith”: change“Manchester NHs
Foundation Trust” to “HCPs directly associated with the project and
working within the care setting where data is collected”

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

_ e
Demographics

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

Change wording at the top to: “Please tell us alittle 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

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

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

Option to enter ulnalength ininchesaswell as cm (with toggle button)
plus provide estimated height result in ft/in aswell ascm (with toggle
button)

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

ADEM explanation isimportant. 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

Implement local policy should be highlighted in bold to emphasize
that thisisthe first point of call

Give the definition or cutoffs of obesity

In 1st paragraph font of the result “Low risk” or “medium risk” or
“high risk” should bein its corresponding color (green or orange or
red)

Include a video of how to use the app.

Extra button on the dashboard describing MUST€, who the app isfor, and
how to use it

Ability to store data, that is—clinicians’ own profilewith all client’sentries
saved. Or create patient profiles.

When the app launches ask if auser is HCP or patient and tailor pagesto
fit

Work with hospitals and BA PEN' to make the app available to download
to hospital handheld devices.

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

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

Additional estimation button that will allow an estimation of BMI using
MUACY or other surrogate measures

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.

Addinstep 1, step 2, etc so it looks like a paper-based version.

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

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

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.

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

Ability to view the data that was entered for calculating the score

Under “treat” include” Contact GP” and “i mplement appropriatecare

pathway”
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Immediate changes Future changes

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

8HCP: health care professional.

bSCP: social care professional.

°MUST: Malnutrition Universal Screening Tool.

9INHS: National Health Service.

®Not applicable.

'BAPEN: British Association of Parenteral and Enteral Nutrition.
9MUAC: Mid-upper arm circumference.

NADE: acute disease effect.

IGP: General Practitioners.

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

Barriers Facilitators

Community

Might be difficult to record down MUST detailsand scoreif nooption  Quick and easy for community staff to use
to store and access them later

Training should be given to all staff before use Better than the paper-based version and more accessible than the web-
based version

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

— Allowsfor accurate cal culations so reducing error and improving referrals

Patients and the general population

May not know al information for MUST Patients and family members may want to self-screen and monitor change
or risk
Wording, especialy on the results screen, is targeted at HCP® Easy access especialy if aQR codeis provided

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
Not enough dietitians for MUST referrals Hospital electronic systems can be difficult to use, and the MUST app is
simple.
Seenasa“proper” or “validated” app asbacked by BA PENY with BAPEN
branding
MUST istoo generic and can miss patients The app could be useful for audits

Many hospitals electronic systems already have aversion of MUST - The app could help with meeting NICE® standards for malnutrition
builtin screening

Currently unable to store data or track patients —

3\ UST: Malnutrition Universal Screening Tool.

BNot applicable.

CHCP: hedlth care professionals.

9BAPEN: British Association for Parenteral and Enteral Nutrition.
eNICE: National Institute for Health and Care Excellence.
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Improving MUST App for Better Usein Practice

Demographics Screen

Demographic questions are asked on thefirst screen of the app
before MUST questions. Thisis 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
guestions about postcode and demographics and
actually...l don't know. [Dietitian11]

There was also concern about whether people would be
comfortable sharing personal detailsand 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
guestion 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 thiswasthe 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
its estimated, actual or MAC (mid arm
circumference). [CDt1]

Similarly, it was suggested that accuraciesin 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 thisinformation. 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, thereisno way torecord if patientshave
additional conditionsthat could affect their weight, which then
affectsMUST score, such asedemaor amputation. Even though
this has not been accounted for in the past it was suggested that

https://formative.jmir.org/2024/1/e63680
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the optionto at least record thisinformation would hel pimprove
accuraciesin 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:

...sometimeswe use the mid upper armcircunference
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 al the information
required to complete MUST so having other optionswould 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 [Dietitiang]
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
cutoffsfor obesity next to the displayed BMI results. It wasalso
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 alink should beincluded to the
BAPEN explanatory booklet:

| 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 I ntegration

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 awider scale
nationally would help to support and sustain it. Participantswho
were hospital-based dietitians highlighted that many of the
hospital electronic record systems aready have a version of
MUST built in and this often links from the patients' main
observations. Assuch it wasthought 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 asthe 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. | 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]
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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 cal culation 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
gonetoa 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.”

Barriersand Facilitatorsin 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:

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

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

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

However, it was al so 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:

..itsasking alot of information that we as healthcare
professional s 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 al so 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 al so 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 genera
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 al 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 aternative tools available.
Most participants were keen to see the app adapted for their
particular trust or electronic systemsor to be ableto store profile
data and results. However, it was al so thought that information
on local policies could be kept ssimple:

It does say on the management guidance for each of

the MUST levelsto follow local policy, soit could be

that when you have your own Trusts policy it's

probably more around educating within the Trusts.

[Dietitian12]
It was al so 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
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records, or at least linking to electronic records may help to
mitigate this issue and may be areality in the future with the
NHS digitalization vision [33]. However, the feedback about
demographics suggested that it may till be important, if not
necessary, to have the option to skip these questions altogether
to encourage use. The demographics screen will be essential
for theinitial trialing and testing of the app in practice; therefore,
it may be helpful to add extrainformation 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
caculation of the MUST score can be confusing or
misunderstood. Participants reported that the same mistakes are
made repeatedly by different groups of HCPs. This agreeswith
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 cal culation provided by the MUST
app will go someway to improve these discrepancies. However,
if we also endeavor to apply the extrainformation and options
as suggested by these focus groups, such asallowing for edema,
then the MUST app may be able to provide more clarity and
help users to record MUST more accurately. Most participants
werealso keen to seelinks 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 difficultiesin
obtaining weight and height information. However, it would be
essential to provide clear guidance around the use of aternative
or subjective measures and how they areto betaken. 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 compl ete 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. Asthe MUST app isacopy of the original tool,
theseissueswill bereflected 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
wherethereisalack of accessto an el ectronic version of MUST.
Assuch it would be prudent to view the app as atool 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 al hedth care settings fits in with a recent
recommendation to have standardized use of one preferred
mal nutrition 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 GPsto 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 nationa 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
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HCPsand 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. Thiswould
also bring the app in line with the current NI CE recommendation
of “screening for malnutrition risk being carried out by HCPs
with appropriate skillsand 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 genera
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.
Therewas al so 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 ulnalength. 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 eval uation with community-based
practitioners, with any feasibility or pilot studies focusing on
health care settings within the community.
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