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management support app for young people

and young adults with Nephrotic Syndrome;

a multi-method survey reporting initial app
development and evaluation
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Steve Donovan®® and Veronica Swallow®

Abstract

Background There is a need for a user-led, evidence-based digital application (app.) that meets the identified
information and support needs and preferences of young people and young adults aged 12-35 years (YP/YA) with
Nephrotic Syndrome (NS) in the United Kingdom (UK). The password protected novel Nephrotic Syndrome Trust
(NeST) app was therefore co-designed with YP/YA with NS to empower them to: access news of NS related events,
take more control of their treatment and feel confident in sharing and accessing their data. The app allows YP/YA
with NS to record regular urine dipstick readings, blood pressure, weight, temperature, medications, immunisations,
symptoms (e.g. swollen feet), relapse or remission episodes, and the name of their renal unit. Additional features
include an appointment diary to record feedback from their renal multidisciplinary team, treatment information and
hospital admission episodes. The software was approved for release on iOS & Android app stores and the NHS Digital
verification programme, meaning that users can be identified against their NHS records. The aim of the survey was to
evaluate the NeST App from the perspective of YP/YA with NS.

Methods Through a consultative process, an online survey involving a combination of closed and open-ended
questions was created and circulated via social media and email to target users of the app.

Results Twenty YP/YA with NS aged 12 years and older tested the app, completed the survey and provided
quantitative and qualitative data. All found this app helpful, and easy to use and all would use it in future as part of
standard practice.
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Clinical trial number Not applicable.

Quantitative

Conclusions These data provide important feedback and suggestions for further app refinement and will integrate
it with current national data collection via the UK Renal Registry (UKRR). To build on this collaborative project the
developers will continue to collaborate with patients and health care professionals to ensure the app is a continually
evolving and relevant resource, providing a voice for those living with NS. The app technology could potentially be
rebooted and relaunched at minimal cost to support patients with other kidney conditions.

Keywords Nephrotic Syndrome, Young people and young adults, NeST app, Multi-methods survey, Qualitative,

Background

Idiopathic Nephrotic Syndrome (NS) is a rare renal dis-
ease that can lead to significant morbidity, including
kidney failure, transplant failure and in severe cases,
mortality [1]. Young people and young adults (YP/YA)
diagnosed with NS represent a particularly vulnerable
subgroup of renal patients. This population often demon-
strates limited engagement with traditional support net-
works, instead showing a preference for digital forms of
communication and support. who tend not to engage in
traditional patient support networks,

Evidence suggests that co-designed, evidence-based
digital interventions can offer YP/YA accessible medical,
educational, vocational, and psychosocial support not
typically available through conventional care pathways.

However, recent literature reviews [2—4] have high-
lighted a notable paucity of such interventions, report
a paucity of co-designed, evidence-based apps to sup-
port YP/YA living with long-term conditions such as
NS. Qualitative studies exploring desirable components
for customized, home-based, digital self-management
resources for YP/YA with long-term conditions recom-
mend that development of digital apps to meet YP/YAs’
identified information and support needs and prefer-
ences could enhance the apps’ uptake and utility, thereby
augmenting self-management and optimizing clinical
outcomes [5, 6]. This evidence-based approach to app
design and development is in stark contrast to the thou-
sands of apps available on the app market that are not
evidence-based or user- or professional-informed. This
dearth of suitable apps emphasises the need for studies of
the development, evaluation, and effectiveness of mobile
apps to support YP/YAs’ living with NS.

The Nephrotic Syndrome Trust (NeST) App
development

To address this identified gap, the NeST app was devel-
oped by a collaboration involving the Nephrotic Syn-
drome Trust (NeST), Citrus Suite Ltd., and RaDaR (the
National Registry of Rare Kidney Diseases). RaDaR,
the largest, rare kidney disease registry in the world,
is a powerful source of real-world data that can inform
understanding of rare kidney conditions and related

research [7, 8]. The app was designed to empower YP/YA
with NS in the United Kingdom (UK) by enabling them
to access news of NS related events, take more control of
their treatment and feel confident in sharing their data
and experiences with healthcare professionals. The app
allows patients to record regular urine dipstick readings,
blood pressure, weight, temperature and symptoms that
are prevalent with their condition e.g., swollen feet and
ankles; in addition, any relapse or remission medication
taken can be tracked. The app also records the name of
the YP/YA’s renal unit, what concomitant medication
is taken, and their immunisation status. Citrus Suite
worked with NeST and the NeST Young Ambassadors
group to design the app and enrich it with bespoke fea-
tures that include an appointments diary which allows
users to record Consultant feedback, treatment informa-
tion and hospital admissions details. An additional file
of screenshots from the app illustrates these features in
more detail (see Additional file 1). The software received
approval from both Apple and Google for distribution via
the i0OS and Android app stores. Additionally, its devel-
oper, Citrus Suite Ltd., was accepted into the National
Health Service (NHS) Digital Verification Programme,
enabling the application to verify users against their NHS
records. The aim of the current survey was to evaluate
the NeST App from the perspective of YP/YA with NS.

Methods

Evaluation design

Using a multi-method design and with support from a
Young Ambassadors’ Group established and led by the
charity NeST, we developed a set of closed and open-
ended survey questions, a participant information sheet
and invitation text (Appendices 1 & 2) to enable us to
meet our objective. After several iterations of the ques-
tions, we piloted the survey with a healthy young person
aged 12 years of age and made the suggested revisions to
help ensure its appropriateness for young people.

Setting, respondents and data collection

The final survey questions, with a combination of ‘yes or
no’ and free text answers (Appendix 2) were entered into
Google Forms https://surveys.google.com/your-surve
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ys and a link to the survey along with an invitation and
Participant Information Sheet (Appendix 1) were dis-
tributed to YP/YA living with NS via email, Twitter (now
rebranded to X) and the closed NeST Young Ambassa-
dors Facebook group. Quantitative and qualitative data
were collected.

Figure 1 illustrates an example question as it appeared
to respondents on their digital device or PC screen:

Data analysis

Statistical analysis

Quantitative data were analysed within Google Forms.
Descriptive statistics were used to summarise respon-
dents’ characteristics. Categorical data were summarised
using frequencies and percentages, and quantitative data
summarised using means (SD) for normally distributed
data or median range for ordinal data.

Analysis of qualitative free-text comments

Qualitative data were analysed using thematic analysis,
a method well-suited to this study as it facilitates both
inductive and deductive identification of themes and pat-
terns and ensures trustworthiness and reliability. Two
experienced qualitative researchers conducted the analy-
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The analysis followed a five-stage process designed to
enhance trustworthiness and reliability:

1.  Familiarisation: Both analysts independently
reviewed the entire dataset and conducted initial
coding on a sample of transcripts.

2. Preliminary Coding Consensus: The analysts
compared and discussed their individual coding to
reach agreement on preliminary coding concepts.

3. Development of Coding Framework: Six thematic
domains were identified and used to construct a
coding framework, which was then systematically
applied across the full dataset.

4.  Interpretative Validation: Data excerpts were
shared to stimulate further discussion, refine
interpretations, and ensure alignment with the
study’s aims. Analysts referred back to the raw data
as needed to clarify meaning and ensure analytic
depth.

5. Reporting: The final analysis report was produced,
incorporating illustrative verbatim quotations from
respondents. These were contextualised within the
thematic discussion and visually supported by Word
Clouds [11-14], examples of which are presented in

sis, drawing upon their extensive theoretical and concep- Additional File 2 .

tual understanding of app development and evaluation,

while remaining open to emergent insights from the data

[9, 10].
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Fig. 1 Example of a question in the survey
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Table 1 Results for fixed-choice survey questions (n=20; completion rate =91%)
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Category Survey Variable / Parameter Re- No. of Interpretation / Comment
Question sponse  Respondents
(Q#) (%)
Demographics Q3 Female 55% 11 Majority were female
Male 45% 9
Q2 English as first language 95% 19 High English proficiency
among
Q1 12-15 years old 35% 7 Largest age subgroup
16-19 years old 10% 2
20-25 years old 5% 1
26-30 years old 15% 3
31-35 years old 20% 4
No response 15% 3
Condition management Q5 Receive help from parent/guardian 50% 10 Half required caregiver support
Symptom recognition Q6 Noticed symptoms after > 5 years 50% 10 Delayed recognition common
Noticed symptoms in 3-5 years 20% 4
Noticed symptoms within 12 months  30% 6 Early recognition less frequent
App usage Q4 Do not use other Apps/devices 80% 16 Potential novelty of App use in
this group
Perceived usefulness Q7 Found the App helpful 100% 20 Universal positive response
Ease of use Q9 Found the App easy to use 100% 20 Strong usability
Support needs Q10 Would need help using the App 15% 3 Minority required assistance
Willingness to use Q8 Would use the App 100% 20 Complete acceptance
Interface evaluation Q11 RENAL homepage friendly/easy 95% 19 High satisfaction
Q13 ADD APPOINTMENT Page friendly/ 100% 20 Full satisfaction
easy
Q15 GRAPHS Page friendly/easy 100% 20
Q17 ADD A READING Page friendly/easy 100% 20
Q19 DID YOU KNOW Page friendly/easy 100% 20

Survey results

Numerical results

Responses were received from 20 out of 22 =91% comple-
tion rate (two of the initial respondents did not complete
the survey as their health had deteriorated after initially
agreeing to participate and they were in hospital). The
" average time to complete the survey was 04:04 min.
Results obtained are presented below in Table 1.

Qualitative findings

Six survey questions (12, 14, 16, 18, 20 and 21) offered
an opportunity for respondents to provide additional
free text answers. Analysis of the free-text qualitative
comments led to the identification of six themes; these
are described and discussed below, and typical verbatim
quotations from within these themes are cited in Addi-
tional File 3 [9]. In addition, word clouds (as displayed in
Additional File 2) were used for visualizing unstructured
text data and obtaining insight into trends and patterns
within each of the themes/sub-themes.

Theme 1- Improving the RENAL Screen?
Seven respondents said they did not want any improve-
ments made to the app as they found it very helpful in

enabling them to keep track of their NS management.
However, some quotations provided suggestions for
improvement in the following areas:

Medication Two respondents suggested the addition of a
section in the app on medication, and one of these specifi-
cally requested an option for low dose prednisolone.

Fluid restriction and dipsticks Concern was expressed
about the lack of a facility for documenting fluid restric-
tions, self-monitoring fluid intake and recording signs of
oedema, because these are such important aspects of NS
self-management. In addition, one young person would
like the app to provide support with interpreting the
results in a urine dipstick test.

Relapse and remission some comments related to a
desire for a process for interpreting the results in a urine
dipstick, and one respondent recommended a facility to
enable them to select ‘remission’ or ‘relapse’ and if relevent,
to enter how many days they had been in remission.

Accessibility and appearance Although most young
people were happy with the appearance of the app and
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found it easy to access and use, two respondents made
suggestions for improving the use of colours on the screen,
feeling that some of the colours seemed more likely to
appeal to people who were visually impaired.

Theme 2: Improving the ADD APPOINTMENT screen

Fifteen young people responded to this question, and
most were very happy with this feature, as can be seen
from the word cloud in Additional File 2.

However, four improvement suggestions were made
regarding adding the location of the appointment or
whether it was a telephone appointment, with a search
button for the hospital and location; help to set a
reminder; and a recurring appointment or ‘on-going’
treatment option for outpatients’ appointments.

Theme 3: Improvement of the GRAPHS screen

Most respondents were happy or very happy with this
feature and would not change anything, as they enjoyed
the opportunity to be able to view the progress of their
NS. Nevertheless, two respondents made helpful sug-
gestions for improving the GRAPHS screen including (i)
being able to view their data from the previous year and
(ii) the addition of an albumin results section as patients
with NS may find it helpful to see what their albumin lev-
els are as they understand that it can be an indicator of
whether their NS is improving or deteriorating.

Theme 4: Improving the ADD A READING screen

Of the fourteen responses in this theme, three provided
useful suggestions for enhancing this section of the app.
These included (i) adding an extra ‘symptom notes box’
for symptoms that are not linked to oedema or tempera-
ture; and (ii) making it possible for a YP to select more
than one option in the oedema section by presenting it as
a list rather than a drop-down option and, (iii) providing
an option to copy the previous test result such as protein
tests instead of having to fill out all of the details for the
same result every day.

Theme 5: Improving the DID YOU KNOW screen

Of the eleven responses received, eight were happy with
this screen, saying for example that it was very infor-
mative and that they really appreciated the information
therein. Suggestions for improving this screen included
adding under each section general advice for that topic.
Finally, one young person asked for reassurance that
the information contained in the app would be updated
regularly.

Theme 6: Further comments

Some further constructive comments were offered, for
example there were requests for the instructions on the
process for adding health data to be simplified and a

Page 5 of 7

more streamlined editing process so that typographical
errors made by users when entering their data could be
easily edited. Another request was for a peer -to -peer
support forum on the app so that YP could communi-
cate with other YP with NS. The final suggestion was for
inclusion of advice on light exercise that would be suit-
able for YP with NS.

Discussion

This project aimed to survey, using email and social
media, a UK sample of YP/YA living with the rare disease
NS. Social media as a recruitment and data collection
method is increasingly used by researchers; advantages
of this approach include speed of recruitment, cost-
efficiency, snowballing effects, and accessibility of the
researcher to potential respondents. The use of email and
social media to recruit study respondents is therefore, a
feasible, inexpensive, and efficient approach to recruiting
a diverse sample for survey research [10-12]. The col-
lection of valid and reliable survey data, including from
YP/YAs is of great importance in healthcare. However,
numerous methodological and practical problems arise
in the planning and collection of such survey data that
need to be resolved to maximize the response rate with-
out being prohibitively costly and to ensure the validity of
the data collected.

We received anonymised responses from 20 respon-
dents aged over 12 years old, the majority were aged
between 12 and 35 years although 15% of the sample did
not state their age. Through a combination of closed and
open-ended questions we obtained some rich and valu-
able data from YP/YA living with NS; these data provide
important feedback and suggestions for further refine-
ment of the app before it is implemented into standard
care. The main message from this survey is that all found
this App helpful, and easy to use and all would use it in
future if it became part of standard practice. In addition,
all found the ADD APPOINTMENT;, ‘GRAPHS; ‘ADD A
READING’ and ‘DID YOU KNOW? pages friendly and
easy to use, while 95% found the ‘RENAL HOMEPAGE’
friendly and easy to use. 80% of said they do not use any
other App or device to manage their NS and many stated
that they would very much enjoy using this app in the
future, although of the total respondents, 15% reported
they would need help to use the App. An interesting
observation is that in response to Q6, 50% of respondents
said it took 5 years or more to notice the symptoms of
NS, this is a well-recognised problem that is associated
with the lack of early recognition of this condition. 80%
of respondents said they do not use any current device or
app to help self-manage their NS. It is unclear, however,
why they do not for example use the current Patients
Know Best platform https://patientsknowbest.com/ or
any other relevant app or platform; this may be because
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they are unaware of their availability or of their poten-
tial benefit for patients. As recommended in the litera-
ture, these findings confirm the importance of involving
YP/YA [2, 5, 13, 14] in the co-design, development and
evaluation of digital self-management resources such as
this app. This is more likely to result in user-friendly and
developmentally appropriate digital resources that meet
the needs of the target population. A summary of the key
recommendations for refinement arising from the survey
is provided in Appendix 3.

Strengths, limitations, and recommendations

A strength of this project is that the technology behind
the app can be rebooted and relaunched to support
patients with other kidney conditions at minimal cost.
The survey results are being used to make improve-
ments in the app. In addition, the survey methods used
made this approach valuable in the context of a pan-
demic where families were less likely to attend healthcare
appointments in person and provides a robust system
for self-monitoring between appointments. The multi-
method research design involving a combination of open
ended and closed questions has resulted in rich data to
inform future app developments. In addition, these data
provide important feedback and suggestions for further
app refinement before it is implemented into standard
care and will integrate with current national data collec-
tion via UKRR, so will form part of the collective research
outputs from the large cohorts represented.

We believe the sample is likely to be representative of
YP/YA with NS for two main reasons: (i) the app was
piloted by members of our advisory group—including
a young adult with NS and a healthy 12-year-old, and
both found it accessible and user-friendly, reflecting the
general digital literacy of our target age group in the
UK; and (ii) the survey was distributed via email and a
closed Facebook group for Young NS Ambassadors, these
platforms (email and Facebook) are widely used by YP/
YA in the general population. These factors suggest our
sample reflects the typical communication and technol-
ogy engagement behaviours of the wider NS population.
The app was approved for release on iOS & Android app
stores and the developer, Citrus Suite, were accepted onto
the NHS Digital verification programme; the app has
now been live for 18 months. Any coding and issues with
the app can be addressed in the next update, if required.

Based on the design and methodology we developed
and used in this multi-method survey and as reported
here, the technology behind the app can in the future be
rebooted and relaunched to support patients with other
kidney conditions at minimal cost.

Limitations include the small sample size and some
missing data but as NS is a rare disease [1, 15], and
the project was undertaken against a backdrop of the
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Covid-19 pandemic [16] when the rise in survey distribu-
tion on social media was found to result in survey fatigue
in the wider population, reduced response rates and vari-
able data quality amongst patients [10] is not surprising.
In addition, we did not include a facility for peer-to-peer
interaction by app users, but in response to user feedback
the intention is for a future iteration of the app to be co-
designed to safely facilitate peer to peer interaction. In
addition, we did not formally assess whether respondents
were particularly tech-savvy or highly motivated and
therefore cannot directly compare them to the broader
NS population. These factors may help explain why our
sample size was small. In addition, our survey design
meant we were unable to explore in more depth respon-
dents’ responses to questions, and we did not collect data
on long-term usage or sustainability.

Future qualitative research involving semi-structured
interviews could explore these issues in more depth, for
example it could investigate patients’ awareness of and
views on existing apps and platforms such as the Patient
Knows Best platform https://patientsknowbest.com/.
Currently, only people registered on RaDaR can access
the NeST app. Future NeST workshops will be held at
six -monthly intervals to re-evaluate the app and help
to ensure it is reaching its full optimal effectiveness for
the users. Optimising this patient held resource aims for
improving understanding of disease at the patient level
and working towards utility for broader research ques-
tions and clinical trials.

Conclusion

This survey has, through using a combination of closed
and open-ended questions, obtained the views of YP/
YAs living with NS on a purpose designed app to support
self-management. The findings provide new information
to support further app refinement and its future imple-
mentation into standard practice and inform ongoing
development of the app. It is important for renal multi-
disciplinary teams, researchers and patients and their
families to sustain this collaboration to ensure that the
app is a continually evolving resource, providing a voice
for those living with NS and to ensure that the app does
not become redundant.
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