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Abstract 

Current approaches to the management of severe mental 
illness have four major limitations: 1) symptom reporting is 
intermittent and subject to problems with reliability; 2) service 
users report feelings of disengagement from their care 
planning; 3) late detection of symptoms delay interventions 
and increase the risk of relapse; and 4) care systems are held 
back by the costs of unscheduled hospital admissions that 
could have been avoided with earlier detection and 
intervention. The ClinTouch system was developed to close the 
loop between service users and health professionals. 
ClinTouch is an end-to-end secure platform, providing a 
validated mobile assessment technology, a web interface to 
view symptom data and a clinical algorithm to detect risk of 
relapse. ClinTouch integrates high-resolution, continuous 
longitudinal symptom data into mental health care services 
and presents it in a form that is easy to use for targeting care 
where it is needed. The architecture and methodology can be 
easily extended to other clinical domains, where the paradigm 
of targeted clinical interventions, triggered by the early 
detection of decline, can improve health outcomes. 
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Introduction 

Severe mental illness, including what is diagnosed as 

schizophrenia and psychosis, usually appears early in adult 

life and has a high risk of relapse. Relapses often result in 

unscheduled hospital admissions, with substantial suffering of 

the individuals affected and their families, and high costs for 

mental health services. Current approaches to the management 

of mental illness are limited by sporadic monitoring that takes 

place during consultations with mental health staff who ask 

service users to recall symptoms from as much as a month 

earlier. This has led to problems with averaging, reliability 

and recall, and has made accurate clinical assessment difficult 

[1]. Maintaining remissions and supporting recovery 

represents a major challenge for mental health services, which 

have lacked an approach that is personalised, responsive and 

service user-focused.  Moreover, a recent report by the Care 

Quality Commission, the independent regulator of health and 

social care services in England, noted how service users often 

do not feel involved in their care planning [2], while National 

Guidelines stress the importance of service user self-

management of symptoms [3].  Over recent years there has 

been an explosion of mobile, ubiquitous and connected health 

technologies, which can be used to detect diagnostic signals 

from individuals with much greater precision and resolution 

than ever before.  These technologies promise to transform 

healthcare [4] and could support the coproduction of care 

between service users and care professionals [5].   

In severe mental illness, the early detection of a change in 

symptoms can be used to trigger early intervention and so 

prevent relapse [6,7].  We have extended the standalone 

ClinTouch app [1] to close the loop between service users and 

care teams to enable the early detection of relapse and the 

targeting of interventions.  We anticipate that this will 

improve patient outcomes by preventing relapse and 

hospitalisation.  A reduction in hospitalisation will result in 

costs savings for healthcare providers.  

Methods 

To our knowledge, ClinTouch is the only system in the UK 

that offers a validated mobile assessment technology for 

severe mental illness with real time symptom reporting, online 

monitoring, relapse detection and the proven ability to 

integrate with existing mental health services.  The use of 

smartphone apps within mainstream mental health care 

services in the UK is nascent and innovative and current 

clinical approaches to the management of mental illness 

typically rely on infrequent face-to-face consultations.  The 

clinical aims of the ClinTouch system are to provide improved 

modes of personalised clinical monitoring and to enhance 

service user self-management.    From a technical standpoint, 

the challenges include: a) developing a secure system that can 

collect and monitor service user symptoms in real-time; b) 

providing a reliable system to store service user clinical data; 

c) allowing flexible integration with diverse electronic clinical 

record systems across providers in the UK National Health 

Service (NHS); d) providing a way for clinical staff to easily 

view and monitor service user data; e) presenting summaries 

and visualisations of data that are relevant, understandable at a 

glance, and actionable; f) detecting deterioration in symptoms 

and risk of relapse; and g) supporting clinical research by 

making collected data available to researchers.  
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Figure 1 – Overview of ClinTouch system architecture.   Service users use the app on their smartphone to capture continuous, 
longitudinal symptom data, which is transmitted in real-time through the mobile phone network to the central ClinTouch database for 

persistent storage, hosted on a backend server.  This server also hosts a process running the clinical monitoring algorithm and 
provides a web-based interface for health professionals to configure service user accounts and to view data and alerts.  Another 

process on the server manages data exchange between the ClinTouch system and the electronic health record system. 

 

The architecture of the ClinTouch system is shown in Figure 

1.  The core elements of the system include: a smartphone 

application which allows service users to record their 

symptoms several times a day and wirelessly uploads the data 

to a central secure ClinTouch server; a web-based interface, 

which allows mental health staff within the provider 

organisation to view the uploaded symptom data, and a 

custom clinical alert algorithm, which is run over the collected 

data.  All communication to and from the ClinTouch server 

(from the app, from the web-based client and via the REST 

API) is secured over https.  All symptom data are stored 

against a unique participant identifier on the phone, uploaded 

as soon as possible and then stored securely in the ClinTouch 

database.  

An agile, user-centred design methodology was adopted 

throughout the project.  An iterative approach to development 

was supported by a series of focus groups conducted with care 

staff and service users, who provided input on requirements 

and qualitative feedback on software prototypes and designs.  

Smartphone Application 

A smartphone application prompts service users to record their 

symptoms several times a day at pseudo-random intervals.  

Data are then wirelessly and automatically uploaded to the 

ClinTouch server.  The mobile assessment technology uses 

gold-standard rating scales and has been shown to be reliable 

and valid for assessing psychotic phenomena [1]. Drawing on 

Sama et al’s [8] categorisation of user engagement, derived 

from the transtheoretical model of change and behaviour 

modification models, the app supports self-monitoring and 

progress tracking, which are achieved through collection and 

summary displays of symptom data. 

 

Figure 2 – A screenshot of the question response page on the smartphone application. 

P. Whelan et al. / Mobile Early Detection and Connected Intervention to Coproduce Better Care124



Fig

Web I

A web

view th

The w

access

allowin

analys

adding

ClinTo

questio

sympto

Clinic

A cus

sympto

is dete

config

parties

provid

notific

is view

manua

where 

purpos

person

config

The w

can be

smartp

person

Resu

The C

from t

first pi

smartp

phenom

used 

Compl

datapo

partici

gure 3 – A scr

Interface 

b-based interf

he symptoms 

web interface 

 to service u

ng researche

is.  The web i

g and editing

ouch system.

onnaires to 

om monitorin

cal Algorithm

stom-develope

om data to det

ected, an alert 

gured to either

s can integrate

ded by the C

cation, the aler

wable via the

ally cleared by

an alert re

ses (see Fig

nalised for in

guration of the

weighting for s

e further edite

phone applic

nalisation follo

lts 

linTouch syst

two pilot stud

ilot study con

phone app is

mena [1].  Th

six pseudo-ra

liance (defin

oints over sev

pants.  The se

reenshot of the

face allows m

recorded by t

supports mu

user data base

rs to export 

interface prov

g service use

  When add

be displayed

ng can be perso

m 

ed clinical a

tect risk of rel

is raised in th

r send an alert

e with the sys

ClinTouch ser

rt status of a 

e web interfa

y the care pro

esolution mu

gure 3). The

ndividual ser

e service user 

symptoms for 

d after the par

cation.  T

owing clinical

tem has been 

dies which us

nfirmed that s

s a valid w

his pilot study

andom alarm

ned as comp

ven days) wa

econd pilot stu

e ClinTouch w

alg

mental health s

the service us

ultiple user r

ed on the log

 symptom d

ides configura

er and staff a

ding service 

d on the sm

onalised.     

algorithm is 

lapse. If a hig

he system.  C

t email autom

stem through a

rver.  In ad

service user (

ace.  A raised

ovider via the

ust be entere

e alert algor

rvice users a

within the Cli

relapse used 

rticipant has s

This allows 

l assessment. 

developed ba

sed the smartp

symptom repo

way for asses

y involved 44 

ms per day, 

pletion of at 

as found to b

udy extended

web interface:

gorithm when i

staff to secure

ers in their ca

roles, restricti

ged-in user a

data for furth

ation screens f

accounts to t

user accoun

martphones 

run across t

gh risk of relap

linTouch can 

matically or th

a REST API 

dition to em

(ALERT or O

d alert must 

e web interfa

ed for auditi

ithm is high

at the time 

inTouch syste

in the algorith

started using t

for ongoi

ased on findin

phone app. T

orting within t

ssing psycho

participants a

for one wee

least 33% 

be 82% amo

d the time peri

 web page sho

it detects a hig

ely 

are. 

ing 

and 

her 

for 

the 

nts, 

for 

the 

pse 

be 

hird 

[9] 

mail 

OK) 

be 

ce, 

ing 

hly 

of 

em.  

hm 

the 

ing 

ngs 

The 

the 

otic 

and 

ek.  

of 

ong 

iod 

fo

an

co

pa

Th

w

an

de

tim

ac

tri

pr

ris

In

de

m

gr

in

re

pr

of

in

in

sy

of

by

sy

A

sta

cl

fle

re

su

pu

pa

th

pl

pr

or

cl

se

ows the screen

gh risk of rela

or which parti

nd involved 

ompleted the 

articipants rep

he current Cl

ithin the loop

nd detection o

eployed in two

me of writing

ctively using t

ial to assess 

ractice.  The 

se to 40 durin

nput from sta

evelopment o

meeting the ne

roups highlig

nterface for 

esources were 

rofessionalised

f the user ex

ncreased pers

ncluding a) the

ymptom data a

f the applicatio

y staff input, w

ymptom, alert 

s NHS provi

andardised te

inical record

exibility to in

ecord systems 

upport integra

ulling of the a

arty.  The sys

he web-based

latform with a

ractice, both 

rganisation in

inical record 

econd site, del

n for handling

apse.

icipants used 

7 participan

study, compl

ported finding 

linTouch syst

p of care to en

of relapse.  T

o English NH

g, 34 service 

the system as

the system’

total number 

g the course o

aff and serv

of the softwa

eeds of end u

ghted the im

the smartpho

consequently

d smartphone

xperience.  S

sonalisation o

e ability to en

and b) the abi

on.  The desig

who defined t

and export da

ider organisat

echnical platf

ds, the softw

ntegrate both

and to opera

ation, a secur

alert data from

stem can also 

d interface o

a comprehens

solutions pro

ntegrated Cl

system prior

lays in the de

g an alert rais

the smartpho

nts. Of the 

liance was 80

the app helpf

tem embeds 

nable real-time

The system ha

HS provider or

users and 12

s part of a ran

s feasibility 

of participan

of the trial.   

ice user gro

are has ensur

users.   Feed

mportance of 

one applicati

y invested in th

e application a

ervice user f

of the smar

nter contextua

lity to custom

gn of the web 

the formats u

ata. 

tions in Engl

form for ma

ware was d

h with diverse

ate as a stand

re REST AP

m the ClinTou

operate in st

operating as 

sive view of s

oved useful: 

linTouch wi

r to the start

evelopment of

ed by the clin

ne app to six

6 participant

0%. The majo

ful.  

the smartpho

e clinical mon

as been succe

rganisations.  

2 staff memb

ndomised con

for use in 

nts involved is

oups througho

red the softw

dback from ou

an engagin

ion.  Develo

his area, leadi

and ensuring 

focus groups 

rtphone appli

al data to acco

mise the look a

interface was 

sed in the dis

land do not 

aintaining ele

developed wi

e electronic 

dalone solution

PI [9] allows 

uch system by

andalone mod

a fully fun

service user d

one NHS p

th their ele

t of the trial;

f the local ele

cial 

x weeks 

ts who 

ority of 

one app 

nitoring 

essfully 

 At the 

bers are 

ntrolled 

clinical 

s set to 

out the 

ware is 

ur user 

ng user 

opment 

ing to a 

quality 

led to 

ication, 

ompany 

and feel 

guided 

splay of 

have a 

ectronic 

ith the 

clinical 

n.   To 

secure 

 a third 

de with 

nctional 

data.  In 

provider 

ectronic 

 at the 

ectronic 

P. Whelan et al. / Mobile Early Detection and Connected Intervention to Coproduce Better Care 125



clinical record system meant that the ClinTouch system has 

been used in standalone mode.  

While qualitative feedback from staff who have engaged with 

the system has thus far been largely positive, strains on mental 

health services generally in the UK have meant that it has 

been difficult for some staff to find the time to use the system. 

It is hoped that as more staff engage with the system, the value 

of ClinTouch for enhancing care will be more widely 

recognised and will drive further engagement.  Service user 

feedback highlighted the need for further personalisation of 

the app and future development will focus on this area. 

Discussion 

The ClinTouch system was designed to address the gaps in  

current care provision. The problem of intermittent symptom 

reporting is overcome in ClinTouch by incorporating a 

validated assessment tool within the smartphone app where 

symptoms can be recorded in real-time.  Service users can use 

the app to self-manage and monitor their symptoms and work 

collaboratively with their care providers which could help 

address previously-reported feelings of disengagement.  As 

symptoms are monitored in real-time by a clinical algorithm 

which alerts care staff when risk of relapse is high, ClinTouch 

could facilitate earlier intervention and reduce hospital 

admissions.  

For clinical staff, ClinTouch provides enhanced, personalised 

clinical monitoring.  For service users, ClinTouch provides 

tools to assist with self-management.  For mental health 

services, the system can reduce costs by facilitating early 

intervention, and reducing unscheduled hospital admissions.   

ClinTouch has been successfully deployed across two English 

NHS provider organisations and aims to improve the care of 

individuals who experience psychosis.   

ClinTouch has proven ability to both integrate with existing 

electronic health records systems and to operate as a 

standalone platform.  The platform provides a rich feature set, 

including: display and capture of questionnaire data via a 

personalised smartphone application; wireless uploading of 

questionnaire response data; a web-based interface for 

viewing symptom data in tabular and dynamic graphical 

format; a data export facility for researchers; and a mechanism 

for generating alerts based on a personalised clinical algorithm 

for detecting risk of relapse.   Ongoing challenges include 

engaging a broader care provider population and providing 

further personalised modules within the app. 

Conclusion 

The ClinTouch system was developed to close the loop 

between service users and health professionals, and to address 

key limitations of current approaches to the management of 

severe mental illness. ClinTouch provides an end-to-end 

secure platform, incorporating a validated mobile assessment 

technology, which allows service users to record symptoms in 

real-time; a web interface to display service user data to 

service users and care staff; a clinical algorithm that runs on 

submitted symptom data to detect risk of relapse; and an 

alerting system to flag the need for clinical intervention. 

ClinTouch integrates high resolution, continuous longitudinal 

symptom data into mental health care services and presents it 

in an intuitive format that enables clinical staff to target care 

where it is needed. The system is currently being trialled in 

two NHS provider organisations in England.  The architecture 

and metholodgy can be easily extended to other clinical 

domains, to enable early detection of decline and improve 

health outcomes.  

The ability to identify the need for early intervention through 

real-time personalised monitoring has widespread 

applicability across a range of health conditions, where early 

intervention is key to preventing adverse outcomes.  The 

ClinTouch platform offers a psychometrically well-founded 

customisable framework for real-time symptom capture, data 

visualization and analysis, which has been successfully 

deployed in mental health and is ready to translate to other 

contexts of co-produced self and professional care. 
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