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ABSTRACT
Objectives The aim of the project was to examine 
the acceptability and feasibility of a mobile phone 
application- based intervention ‘TechCare’, for individuals 
with psychosis in the North West of England. The main 
objectives were to determine whether appropriate 
individuals could be identified and recruited to the study 
and whether the TechCare App would be an acceptable 
intervention for individuals with psychosis.
Methods This was a mixed methods feasibility study, 
consisting of a test- run and feasibility evaluation of the 
TechCare App intervention.
Setting Early Intervention Services (EIS) for psychosis, 
within an NHS Trust in the North West of England.
Participants Sixteen participants (test- run n=4, feasibility 
study n=12) aged between 18 and 65 years recruited from 
the East, Central and North Lancashire EIS.
Intervention A 6- week intervention, with the TechCare 
App assessing participants’ symptoms and responses in 
real- time and providing a personalised- guided self- help- 
based psychological intervention based on the principles 
of Cognitive Behaviorual Therapy (CBT).
Results A total of 83.33% (n=10) of participants 
completed the 6- week feasibility study, with 70% of 
completers achieving the set compliance threshold 
of ≥33% engagement with the TechCare App system. 
Analysis of the qualitative data suggested that participants 
held the view that the TechCare was both an acceptable 
and feasible means of delivering interventions in real- time.
Conclusion Innovative digital clinical technologies, such 
as the TechCare App, have the potential to increase access 
to psychological interventions, reduce health inequality and 
promote self- management with a real- time intervention, 
through enabling access to mental health resources in 
a stigma- free, evidence- based and time- independent 
manner.
Trial registration number  ClinicalTrials. gov Identifier: 
NCT02439619.

BACKGROUND
The use of mobile devices (eg, mobile 
phones) for the delivery of healthcare 
interventions, referred to as mHealth, is 
a growing field globally with the potential 
to improve mental health. Research in the 
area of mHealth has indicated the scope 

to develop mobile phone interventions, 
which look at the assessment and treatment 
of psychiatric disorders in real- time.1–4 The 
use of mobile devices could provide greater 
autonomy to service users5; some of whom 
otherwise may be seen as a ‘hard to engage 
group’, with complex relationships between 
psychotic experiences, trust and engage-
ment with services. mHealth may be able to 
offer a non- stigmatising approach to treat-
ment through providing a discrete medium 
for seeking support, which can be both 
accessible and anonymous, as mental health 
stigma is one of the biggest barriers to 
engagement with mental health services,6–8 
which can compound difficulties with treat-
ment adherence and, thus, outcomes.

Early Intervention Services (EIS) were 
introduced into the England National 
Health Service (NHS) in the 1990s for 
people with a first episode of psychosis.9–12 
The primary aim of EIS was to reduce 
the delay in the duration of untreated 
psychosis, with the rationale being that 
early treatment of psychosis could result in 
a greater chance of recovery and a reduc-
tion in the adverse psychosocial impact 

Strengths and limitations of this study

 ► This study is the first to examine the intelligent Real 
Time Therapy conceptual model for psychosis.

 ► Participants met 83% of all follow- up data points, 
indicating a good retention rate for the study.

 ► Service user engagement was an integral part of the 
research design, with service users consulting on 
the design and development of the App.

 ► The study was carried out in only one Early 
Intervention Service for psychosis in the Northwest 
of England.

 ► The availability of the intervention in additional lan-
guages may have allowed for the inclusion of a more 
representative sample.
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of the illness.13 14 Previous research has shown that 
these services are cost- effective and are successful in 
reducing relapse and reductions in hospital admis-
sions.15 16

Digital technologies, which include self- help strat-
egies promoting service user autonomy and control, 
may potentially assist in making the resources of EIS 
go further, supplementing face- to- face practitioner 
time with service users. This is important due to the 
increasing levels of pressure on mental health services 
as a result of substantial reductions in resources dedi-
cated to mental health services.17 There are waiting 
lists to receive psychological therapies in many 
EIS, mobile technology may be an alternate way of 
engaging and supporting service users, by enhancing 
self- management and increasing the accessibility of 
psychological support. The TechCare App was, thus, 
developed to provide real- time therapy18 19 targeted 
at reducing symptoms of psychosis, allowing appro-
priate interventions to occur in real- time and thereby 
reducing the possibility of relapse. Improving the 
access to digital clinical technologies, particularly in 
low resourced or deprived localities can be of great 
benefit in providing a step- change in the utilisation of 
low- cost mobile technologies.20

This study looked to integrate a momentary sampling 
assessment approach that is matched with a momentary 
basic psychological intervention to address low mood 
and paranoia. This feasibility work intended to inform 
the design of a future larger Randomised Controlled 
Trial (RCT) and examine important parameters such 
as the identification of appropriate outcome measures, 
follow- up periods and estimates of recruitment and 
feasibility of the TechCare App intervention.

Aim
The aim of the project was to develop and conduct a 
feasibility study of the mobile phone Application (App) 
‘TechCare’ for individuals with psychosis in the North 
West of England.

The specific objectives of the research were to:
1. To determine whether a small sample of eligible 

(n=16) individuals could be identified and recruited 
to a study for the evaluation of TechCare for psychosis.

2. Whether TechCare would be an acceptable interven-
tion for individuals with psychosis? To be determined 
by qualitative interviews.

3. Whether service users can be engaged in setting goals 
and reporting outcomes to their care coordinators 
and work towards the goals using the TechCare App. 
This will be determined by the extent of engagement 
with the app.

4. Establish the most appropriate primary outcome 
measure for a future randomised RCT and cost- 
effectiveness trial of the TechCare intervention. To 
be determined by the ease of use of assessment mea-
sures and participant preference.

METHODS
Study design
The feasibility study followed the National Institute of 
Health Research21 guidance on feasibility study design 
and used a mixed methods approach. The feasibility study 
included a test- run and qualitative semistructured inter-
views. The TechCare App assessed participants’ symp-
toms and responses and provided a personalised- guided 
self- help- based psychological intervention, with the aim 
of reducing participants’ symptoms and enhancing their 
coping abilities. An initial, test- run with a small number 
of participating service users (n=4) was conducted, to 
refine the mobile App intervention (TechCare) and 
address any technical issues found in the App software, 
content and design, based on participants’ feedback. The 
TechCare App was then evaluated as part of a feasibility 
study with a total of n=12 service users. In addition, a total 
of 16 pre- intervention qualitative interviews and 13 post- 
intervention interviews were completed. The study was 
preregistered on  ClinicalTrials. gov and ethical approval 
was obtained from the National Research Ethics Service 
(NRES) Committee North West—Preston REC reference: 
14/NW/1192.

Participants
The sample for the study was recruited from the East, 
Central and North Lancashire EIS for psychosis teams 
in the North West of England, between August 2016 and 
October 2017. Potential participants were volunteers 
who had already shown interest in the study, plus addi-
tional service users, carers and EIS care coordinators were 
invited to take part in the study. The participants, who 
took part in the test- run and feasibility study, were individ-
uals under the care of the EIS. The inclusion and exclu-
sion criteria for the study were as follows:

Inclusion criteria
 ► Each service user must have been accepted into the 

Psychosis Group of the Lancashire EIS.
 ► Age 18–65 years.
 ► Medication stable for the previous 2 months; the EIS 

uses a traffic light system to indicate current symptom-
atology and risks of each client. For this study, we only 
included service users with a Green Light, signifying 
that their mental state was stable.

 ► A score of 3 or more on positive symptoms on the 
Positive and Negative Syndrome Scale (PANSS)22

 ► Minimum score of 1 on the Calgary Depression Scale 
(CDS)23

Exclusion criteria
 ► Patients with drug- induced psychosis, an acquired 

brain injury or moderate to severe learning disability, 
as determined by the service users treating clinician.

 ► Service users who were undergoing assessment, not 
formally diagnosed and accepted into the service.

 ► Lacking capacity for informed consent.
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 ► At Risk Mental State group (ie, prodromal, not first 
episode).

Defining the intervention: experiential sampling methodology 
and intelligent real-time therapy
The TechCare App software was developed specifically 
for use on a smartphone device, requiring a touchscreen 
interface. The mobile phone App would alert partic-
ipants via notifications and ask a series of questions. 
Based on the participants’ responses, the App would 
provide a tailored Cognitive Behavioural Therapy (CBT)- 
based intervention, which could include participants’ 
preferred multimedia such as music, images or videos. 
The App used Experiential Sampling Methodology 
(ESM) as a research methodology, which allowed partic-
ipants to record, subjective experiences in real- time of 
their thoughts, moods and experiences of distress. The 
ESM research methodology was coupled with intelligent 
Real- Time Therapy (iRTT), which is a conceptual model 
developed by Kelly et al,18 which uses the data gathered by 
ESM on a participants’ subjective experiences of distress 
and in response provides interventions to be delivered 
in real- time. The iRTT may comprise of several formats, 
including media, images or MP3 formats which were all 
integrated in the present study.

Three notifications were sent between the time points, 
10:00 and 22:00 each day over the study period. If the 
App detected low mood/paranoia, participants were 
offered tailored interventions based on the iRTT model. 
The system would then renotify the participants a total 
of three times, every 60 min if low mood/paranoia was 
detected over a period of ≃4 hours. If symptoms persisted 
for greater than 4 hours, this would initiate a prior agreed 
response being displayed on the App. Crisis planning is a 
routine part of EIS treatment, where service users would 
work collaboratively with their care coordinators to agree 
a plan of action to follow when in crisis. When symp-
toms are exacerbated causing severe distress, the crisis 
response may include contacting the EIS or an agreed 
designated contact. In the feasibility context, an examina-
tion of the response rates to the questions and notifica-
tions was observed including the participants’ selection 
of interventions.

The TechCare App ESM and iRTT system used intelli-
gence at two levels. The first level involved recognising 
and intelligently increasing the frequency of assessment 
notifications if low mood/paranoia was detected. This 
was done via feedback loops monitoring symptoms over 
time and the deployment of a tailored crisis plan if there 
was a prolonged period of low mood/paranoia detected 
(≃4 hour). The second level included an intelligent 
machine learning algorithm, providing interventions in 
real- time when assessment thresholds were exceeded (eg, 
when levels of paranoia exceeded a certain threshold), 
thus providing recommendations on the most popular 
interventions selected by the cohort of participants on the 
study, listed in rank order. See Husain et al19 for further 
details of the methodology.

Outcome measures
The primary aim of the study was to determine the feasi-
bility and acceptability of the TechCare App intervention. 
This included measuring whether eligible individuals 
could be identified and recruited to a feasibility study of 
the TechCare App. The success criterion for feasibility 
was the recruitment of ≥50% of eligible participants, 
based on the recruitment rate of previous research using 
the ClinTouch system,5 which this study was based on. In 
addition, the acceptability of the intervention was assessed 
based on the amount of engagement and usage of the 
TechCare App, with the success criterion for compliance 
being set at ≥33%. In the ClinTouch study5 compliance 
was calculated as engagement with 33% of the avail-
able notifications. In addition, the following outcome 
measures were used; PANSS,22 Psychotic Symptom Rating 
Scales (PSYRATS),24 satisfaction with CBT therapy on 
the CHoice of Outcome In CBT for psychosis,25 Mental 
well- being on the Warwick- Edinburgh Mental Well Being 
Scale,26 Measure of core beliefs regarding self and others 
on the Brief Core Schema Scale,27 Depression on the 
CDS,23 Work and social functioning on The Work and 
Social Adjustment Scale28 and Quality of life on the 
EuroQoL- 5 Dimensions29 to determine the most appro-
priate outcome measures for a future clinical and cost- 
effectiveness trial.

Patient and public involvement
The project was developed with patient and public 
involvement planned from the outset, with key input from 
service users who consulted on the development and 
refinement of the App. Our service user representatives 
(NC and NM) were involved in the design and layout of 
the TechCare App, with NC attending the research ethics 
committee meeting. NC and NM were actively involved in 
the design of the study, interpretation of study findings 
and contributed to the development of the manuscript.

As this was a mixed methods feasibility study, both 
quantitative and qualitative data were gathered and 
analysed. The quantitative data collected as part of the 
study are presented using summary statistics (SD, mean, 
CIs). Preliminary analysis was performed to compare the 
baseline and post- intervention scores on the outcome 
measures. In the feasibility context, data on recruitment 
and retention were calculated, with the iRTT data gath-
ered allowing for the analysis of participant responses 
and the selection of interventions during the study. 
Semistructured interviews were conducted using a topic 
guide to collect the qualitative data. The semistructured 
interviews were transcribed verbatim and Framework 
Analysis was used to analyse the data.30 The Framework 
Analysis started with the process of familiarisation, where 
data from all transcripts were read a number of times to 
gain an understanding and familiarity with the content. 
The next stage of the analysis involved key ideas and 
themes that were recurring being noted, with the final 
themes being compiled into a thematic framework. The 
Framework Analysis was conducted to look for emerging 
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themes, focusing on feasibility, acceptability and further 
development of the intervention.

RESULTS
Test-run results
Feedback from participants in the test- run provided 
insight into the refinement and further development 
of the App, both in terms of the intervention content, 
design, research process and procedures. A total of four 
participants took part in the test- run, with three partici-
pants being men and one woman. The mean age of the 
participants was 22.5 years old (SD=4.39). In addition, we 
examined any software difficulties or faults that occurred 
during the test run. The software code was monitored 
by the software engineers, with errors in the code being 
sourced and corrected. Changes in the software were 
mainly in relation to ensuring the notification system 
that was working correctly, and the screen size and login 
system were appropriately configured.

Feasibility study results
A total of n=28 participants were approached to take part 
in the study with n=16 consenting to take part. However, 
two participants dropped out; one participant was unable 
to continue with the study at week 2 due to not being 
concordant with medication, and one participant decided 
to drop out at week 2 due to not wanting to proceed. No 
explanation was given as to the reasons behind the latter 
drop out. The recruitment rate was calculated at 57% of 
the total number of participants approached in the study. 
Overall, 83% of those who consented to take part in the 
feasibility study completed the study. Figure 1 shows the 
consort flow diagram, outlining the recruitment and 
retention rates of both the test run and feasibility study.

The feasibility study sample comprised of 12 partic-
ipants; all participants were aged between 25 and 35 
years. The mean age of the participants was 24.83 year 
(SD=4.83). The sample consisted of 8 men and 4 women, 
9 were unemployed, 7 were single, with all 12 having 
access to the internet. All but one had access to a smart-
phone, with the participant being loaned a mobile phone 
for the duration of the study (see table 1).

Acceptability: engagement and usage of the TechCare App 
intervention
The TechCare system notified the participants three times 
per day (a minimum of 126 notifications over the 6- week 
period). Compliance was based on engagement with the 
App, at least, a total of 42 times over the study period 
(≥33%). It was found that out of 12 participants, eight 
(66.67%) achieved compliance; however, this figure takes 
into account the two participants who dropped out after 
week 1. On removing these two participants, out of the 10 
remaining participants, a total of 70% achieved compli-
ance, related to answering the TechCare App questions.

In addition, the intervention screen was shown a total of 
82 times across the 6- week period with the most selected 

intervention being the multimedia intervention. Data 
collected from the online server provided insight into the 
day- to- day usage of the App by each of the participants. 
There were a number of key variables that were analysed 
to provide a descriptive account of the App usage across 
the feasibility study period. Overall, we found that out of 
the 12 participants, the App was registered and loaded 
a total of 947 times with participants using the App on 
average 1.88 times per day.

The TechCare system also allowed for the collection 
of patient derived response data through the TechCare 
App. The data were scored on a 1–7 Likert scale, with one 
being completely disagree and seven being in full agree-
ment with the TechCare App questions related to symp-
toms of low mood and paranoia (see Husain et al19). The 
average weekly score in week 1 for the Depression scale 
was M=29.13 (SD=18.29) and for week 6 was M=17.50 
(SD=11.92), which indicates a decrease in depressive 
symptoms from week 1 to week 6. Furthermore, there was 
a similar trend on the paranoia scale, with the average 
score decreasing from week 1 (M=38.00, SD=28.27) to 
week 6 (M=33.92, SD=27.88). On analysis of the notifica-
tion system data, it was found that over the 6- week period, 
participants clicked on the notifications a total of 521 
times, with the average number of questions completed 
by participants being 5.63 times per day (range: 0–25). 
Furthermore, it was found that the participants used 
the self- help material a total of 114 times. This was the 
psychoeducational information tab located on the home 

Figure 1 Consort flow diagram to show recruitment and 
retention.
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screen. These findings suggest engagement with the App 
and the feasibility of the system. One interesting finding 
from the results was that none of the participants reached 
the threshold for the crisis intervention.

Outcome assessment results
The mean scores on both the PANSS and PSYRATS were 
calculated at baseline ((PANSS Positive Scale (M=18.33, 
SD=3.81; 95% CI 16.41 to 21.25), PANSS Negative Scale 
(M=18.00, SD=7.45; 95% CI 13.27 to 22.73), PANSS 
General Psychopathology (M=34.58, SD=4.91; 95% CI 
31.47 to 37.70), PSYRATS Voices (M=12.75, SD=12.48; 
95% CI 4.82 to 20.68) and PSYRATS Delusions (M=9.17, 
SD=11.43; 95% CI 12.76 to 16.91) and at week 6 (end of 
intervention) (PANSS Positive Scale (M=12.50, SD=7.06; 
95% CI 8.01 to 16.99), PANSS Negative Scale (M=1167, 
SD=7.97; 95% CI 6.60 to 16.73), PANSS General Psycho-
pathology (M=22.75, SD=12.85; 95% CI 14.59 to 30.91), 
PSYRATS Voices (M=14.83, SD=3.27; 95% CI 1.90 to 16.43) 
and PSYRATS Delusions (M=3.75, SD=7.11; 95% CI −0.77 
to 8.27)). In addition to the App preintervention and 
post- intervention measures, face- to- face weekly assess-
ments were conducted with the participants (see table 2). 
The weekly outcome measures were collected over the 
6- week intervention period. It can be seen that there was 

a reduction in mean scores over the 6- week period on 
the CDS. However, the other weekly measures examined 
suggested that there was a decrease in scores until week 
5, with week 6 scores increasing slightly. Furthermore, the 
assessment scores seem to decrease from weeks 1–3 then 
plateau during weeks 4–6. This may have been due to 
increased interest and engagement with the App during 
the beginning of the intervention period (weeks 1–3) and 
this diminishing over the latter half of the intervention 
period (weeks 4–6).

Qualitative study results
Pre-intervention qualitative one-to-one interviews with service 
users
The qualitative interviews investigated the feasibility and 
potential acceptability of the intervention. Overall, the 
key themes that were identified on the analysis of the pre- 
intervention qualitative interviews (n=16), were organ-
ised into a coding framework as follows: accessing support 
for psychosis, mobile phone usage and ownership, the 
acceptability of the TechCare intervention, confidenti-
ality and security and finally areas of development and 
refinement of the App.

(1) Accessing support
This theme presents participants’ views regarding 
accessing support for their mental health difficul-
ties, specifically highlighting difficulties in accessing 
support. The theme explored the individuals’ experi-
ences of various factors that impede access to appro-
priate and valued support. These included an overall 
limited access to services, a lack of understanding of 
their needs, the role of stigma in accessing services 
and experience of feelings of isolation. Throughout, 
the participants focused attention to possible benefits 
that a helpful mobile App may provide in addressing 
the above difficulties.

P10: I found in the past that … to be able to get the 
right help that you need is very difficult because you 
have to end up going through so many different peo-
ple. It sometimes wears you down until you get to the 
right person

P4: I had names called because of illness … a phone 
is discrete no one will know

P8: It’s a good idea yeah, because like you said there’s 
a lot of stigma around it, with mental health issue, 
like people start looking at you differently

(2) Mobile phone usage
This theme portrayed the feeling that although mobile 
devices were an important part of day- to- day life, 
there was a need for moderation and some face- to- 
face contact. Mobile devices were reported to be easily 
accessible, with all participants engaging in mobile 
phone usage throughout the day. This inferred that 
mobile devices could potentially be a familiar medium 
for accessing support. Furthermore, the participants 

Table 1 Demographic for participants in the feasibility 
study

Feasibility study Total

Gender

  Male 8

  Female 4

Age

  Mean age 24.83

  Range 19–35

Ethnicity

  British—White 8

  British—Indian 2

  British—Pakistani 2

Work

  Self- employed 0

  Part- time employment 1

  Unemployed 9

  Student 2

Living situation

  Living with family 10

  Lives on own 1

  Lives in shared accommodation 1

Marital status

  Single 7

  Partner/married 4

  Separated/divorced 1



6 Gire N, et al. BMJ Open 2021;11:e046755. doi:10.1136/bmjopen-2020-046755

Open access 

Ta
b

le
 2

 
M

ea
n 

an
d

 S
D

 fo
r 

th
e 

w
ee

kl
y 

as
se

ss
m

en
t 

m
ea

su
re

s

C
al

g
ar

y 
D

ep
re

ss
io

n 
S

ca
le

B
ri

ef
 C

o
re

 
S

ch
em

a 
S

ca
le

 
(n

eg
at

iv
e 

se
lf)

B
ri

ef
 C

o
re

 
S

ch
em

a 
S

ca
le

 
(p

o
si

ti
ve

 s
el

f)

B
ri

ef
 C

o
re

 
S

ch
em

a 
S

ca
le

 
(n

eg
at

iv
e 

se
lf)

B
ri

ef
 C

o
re

 
S

ch
em

a 
S

ca
le

 
(p

o
si

ti
ve

 
o

th
er

)

W
o

rk
 a

nd
 

S
o

ci
al

 
A

d
ju

st
m

en
t 

S
ca

le

W
ar

w
ic

k-
 

E
d

in
b

ur
g

h 
M

en
ta

l 
W

el
lb

ei
ng

 
S

ca
le

C
ho

ic
es

E
Q

5-
 D

W
ee

k1
 

(b
as

el
in

e)
M

ea
n

9.
06

8.
00

5.
17

9.
42

9.
42

20
.4

4
37

.9
4

48
.0

6
5.

75

S
D

5.
51

5.
58

4.
58

7.
34

5.
59

10
.2

3
10

.3
9

30
.0

2
2.

64

W
ee

k 
2

M
ea

n
5.

75
5.

40
7.

50
8.

50
7.

50
17

.9
4

33
.6

9
60

.5
6

10
.8

8

S
D

5.
80

5.
32

5.
09

7.
88

5.
77

11
.5

0
16

.0
4

58
.6

2
23

.6
2

W
ee

k 
3

M
ea

n
6.

06
7.

00
8.

56
9.

22
10

.0
0

17
.2

5
33

.6
9

55
.1

9
9.

66

S
D

5.
80

7.
91

4.
95

8.
59

6.
12

12
.1

6
20

.1
1

45
.6

6
24

.0
0

W
ee

k 
4

M
ea

n
2.

63
5.

44
7.

44
6.

56
12

.3
3

12
.2

5
21

.8
1

31
.0

0
3.

26

S
D

4.
43

6.
56

5.
09

7.
55

7.
28

13
.8

5
21

.3
0

33
.3

3
3.

29

W
ee

k 
5

M
ea

n
2.

13
2.

88
11

.8
8

5.
25

12
.7

1
8.

69
23

.8
8

34
.0

0
3.

73

S
D

3.
50

4.
05

3.
40

6.
85

5.
70

11
.6

6
25

.5
4

38
.9

0
3.

87

W
ee

k 
6

M
ea

n
2.

13
5.

80
10

.0
0

7.
30

11
.7

0
11

.1
3

27
.7

5
39

.8
8

4.
08

S
D

3.
32

7.
31

6.
31

7.
68

6.
90

13
.3

8
24

.5
7

40
.4

5
3.

64

To
ta

l
M

ea
n

4.
63

5.
97

7.
78

7.
96

9.
77

14
.6

1
29

.7
9

44
.7

8
6.

22

S
D

5.
37

5.
57

4.
70

7.
25

5.
58

12
.5

9
20

.6
2

42
.4

8
13

.9
7

E
Q

5-
 D

, E
ur

oQ
oL

- 5
 D

im
en

si
on

s.



7Gire N, et al. BMJ Open 2021;11:e046755. doi:10.1136/bmjopen-2020-046755

Open access

also talked about the financial implications of mobile 
ownership and connectivity to the internet.

P16: Texting is easier, sort of still need face- to- face as 
it helps to build a dialogue and is empowering

In addition, social media was found to be a useful aspect 
of the experience of going online. However, there were 
some concerns that you could post things online and you 
could be judged by people.

(3) Acceptability of the TechCare App intervention
The App was described as a ‘brilliant idea’ by partici-
pants, and that treatments delivered in this way would 
be acceptable. All participants provided feedback 
suggesting that they did not envisage service users 
in general being averse to using the TechCare App. 
However, factors such as the App layout and design 
features were crucial areas for consideration.

P3: [TechCare Logo] it’s like anonymous, you can’t 
tell … You can’t tell what it is, if it was like a medicine 
sign people would know what it means

(4) Confidentiality and Security
Participant views relating to confidentiality were 
also discussed in the one- to- one interviews. There 
was specific reference to the security access on the 
device and how it can have an impact. In addition, it 
was recommended that having a privacy policy on the 
App would provide further details on the confiden-
tiality arrangements of the intervention. Having this 
explained by a health professional would help reas-
sure service users about the confidentiality of data.

P9: Umm because I know some people like me who 
might not want our information to be [shown] to ev-
erybody … um I think if it was explained by a care 
worker or… yeah umm maybe have the privacy policy 
on the App

P12: Confidentiality, you should put like a password 
on or something

(5) Areas for development and refinement of the App
There were a number of ideas proposed by the partic-
ipants in relation to the further development and 
refinement of the App. Some of the areas suggested 
by the service users were enabling personalisable 
settings within the TechCare App, inclusion of helpful 
websites, suicide prevention support helplines, 
calendar reminders for medication and appointments 
with health professionals, the ability for service users 
to note down how they are feeling using the App and 
information on mental illness and medication side 
effects.

P15: For medication reminders maybe, I need like a 
video of the service, so you know what to expect

P8: Yeah I suppose. Sometimes I struggle like it’s when, 
like a week or whatever between my appointments, its 

hard work remembering things that have gone on, so 
I suppose it keeps you up to date, it keeps it live

In addition, there was a general consensus that 
service users had a limited understanding of psychosis 
and had difficulties in explaining their experiences to 
family and friends. Recommendations were made to 
include helpful information on the App, relating to 
gaining a better understanding of psychosis.

P4: People’s experiences/stories what other people 
are going through

P9: Things like videos explaining mental illness

P8: When I got diagnosed with psychotic disorder, I 
looked it up online and there are loads of psychotic 
disorders, so I was thinking which ones me … it’s just 
all very broad and vague

Other development and refinement ideas presented by 
the participants centred around the inclusion of coping 
strategies and motivational pictures.

P16: Coping strategy information about medication 
side- effects

P9: Yeah I think there is a positive side to it, for exam-
ple like motivational pictures. Things like pictures, 
like that have motivational quotes on them

The findings from the pre- intervention qualitative work 
informed the further development and refinement the 
TechCare App in preparation for the feasibility study.

Post-intervention qualitative interviews with service users
On completion of the test- run and feasibility 
study, follow- up one- to- one interviews (n=13) were 
conducted. Participants provided feedback on the 
overall acceptability of taking part in the TechCare 
research study, with the experience being enjoyable 
and empowering.

(1) Acceptability and feasibility
The participants provided their views relating to their 
experience of using the App and the consensus was 
that it was an acceptable method for receiving psycho-
logical interventions. The views on research related 
procedures included length of time taken to complete 
assessments and the research recruitment procedures, 
which were considered acceptable.

P12: Overall, I think the App was a really good idea, 
it’s a new way of doing treatments and it works along-
side your medication

P15: The process of the using the TechCare App was 
empowering and was an achievement as I normally 
struggle to come outside

P12: Overall, I think the App was a really good idea, 
it’s a new way of doing treatments and it works along-
side your medication
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(2) Usability and user experience
The usability of the device in terms of its day- to- day usage 
was found to be easy to manage with particular refer-
ence to the easy navigation of the TechCare App. This 
was suggested to be an important factor in the App usage. 
It was also highlighted that the psychoeducational links 
were a useful tool to understand specific information on 
psychosis.

P12: It was very easy to use, very easy, very simple, 
there wasn’t any obstacles using it or anything, think 
it was made very simple, which is a good thing

P9: Yeah like the time taken to complete the ques-
tions … I liked how quick it was

(3) Accessing and engaging with support
The participants’ view was that having easy access to infor-
mation and useful contact details provided an avenue for 
participants to seek help. The availability of help through 
the App was seen as a prompt for service users. The partic-
ipants reported that the App was used at times when they 
experienced distress associated with their illness, thus 
providing greater autonomy and more choice. Talking 
about mobile devices was suggested to be an important 
means of starting conversations and providing an alter-
native way of communicating with health professionals. 
Although the App was seen as an important tool in 
accessing support in real- time, the participants were of 
the view that face- to- face contact was an integral part of 
the care they received from the EIS service.

P11: Understanding the thoughts, helps start conver-
sations and stuff just for the fact that I ended up with 
a new phone just to use for the time being, just start-
ed conversations

P10: Having a face- to- face interview can explore 
different things like why you are actually feeling 
down and stuff

(4) Suggestions for improving the TechCare App intervention
The participants offered a number of suggestions to 
improve the TechCare App. The improvements related 
mainly to the App content, such as incorporating a 
calendar and in- App progress tracking. It was highlighted 
that mobile technology was part of the future, in providing 
support for individuals with mental health difficulties, but 
it was not the whole picture. The areas of improvement 
included novel ideas such as inclusion of a newsfeed 
where people with similar experiences could comment 
on strategies they had used and benefitted from.

P4: Newsfeed so other people can respond to it like, 
when I’m feeling down I do this

P15: The functionality, asking questions tracking the 
feedback … have reminders early in the day

(5) Insights into the iRTT system
A key area of focus was testing the iRTT concept. In the 
view of participants, a number of interventions were used. 

Some of the more popular interventions used were multi-
media, problem- solving and the use of links to mental 
health support websites and psychoeducation. The partic-
ipants held a consensus view that the iRTT system had 
allowed them to gain insight into their experiences and 
allowed them to manage their symptoms.

P12: Before I was depending a lot on [Care coordi-
nator] all the time, whenever something went wrong, 
but since I got the app, it’s been like I have a care 
coordinator in my pocket, so it felt like there was a 
mental health professional in my pocket. So whenev-
er I have like a problem I just go on the screen and 
it would give me solutions which I don’t think about 
at the time … now I don’t rely on the App as much, 
because I’ve kind of programmed it in my mind, how 
to, like if I’m facing difficulties how to step- by- step 
break the problem down

P13: Helped organise my thoughts … helped me to 
understand … what I was going through

Overall, it is important to note that participants consid-
ered the TechCare App intervention to be acceptable 
and feasible intervention. The research procedures and 
processes were also acceptable.

DISCUSSION
The study provided insights into the development of 
mHealth interventions for psychosis, which used the iRTT 
conceptual model. The main objective of the study was 
related to determining the recruitment, retention, partic-
ipant dropout rates and engagement with the TechCare 
App intervention. The results of the study met the success 
criterion for feasibility and acceptability of the TechCare 
study. Overall, the key finding of the study was the accept-
ability and feasibility of the use of the TechCare App and 
study design, as well as the methods for evaluation. The 
availability of the intervention in real- time, in contrast to 
limited face- to- face time with the therapist and the flex-
ibility in the use of the intervention, could be seen as a 
potential advantage. However, a significant proportion of 
the participants held the view that this should be in addi-
tion to face- to- face contact, rather than a replacement.

Support for these findings comes from a study by Lester 
et al,9 showing the importance of technology in engage-
ment within EIS. This is important in drawing emphasis 
on how mHealth functions could provide continued 
support and give service users an opportunity for self- 
management. Indeed, future research may determine 
the value of mHealth for different groups of service 
users, distinguishing between service users who engage 
or not engage with services. It may be that mobile tech-
nologies offer different forms of value to each group, with 
some responding similarly to participants in this study, 
while some may prefer using technologies to maximise 
independence and minimum contact with services. Both 
scenarios raise questions about the nature and experience 
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of self- management in the context of services operating 
within the current austerity climate of the UK. The pres-
sure on services is likely to be more in the post- pandemic 
period.

In addition, another important finding of the feasi-
bility study was that none of the participants reached 
the threshold for the crisis intervention, which may have 
been due to inclusion of participants who were deemed 
clinically stable by their care team. Towards the end of 
the intervention there was an increase in symptoms and 
relatively less use of the App. This may be due to the 
questions that were asked, not being sensitive enough to 
pick up issues such as boredom with the App or lack of 
perceived benefit over the 6- week period. It is important 
to note that the data collected in real- time provided an 
insight into the day- to- day experiences of the participants, 
with TechCare providing a flexible and tailor- made self- 
help intervention, if low mood or paranoia was detected. 
Participants were able to use this data retrospectively to 
recollect events in the past week, providing the service 
user participants greater insight into their experience of 
their illness.

Current services often expect service users to retrospec-
tively recollect experiences over the preceding week or 
further back. However, often due to the distress expe-
rienced by service users, difficulties in recollection of 
experiences can occur and difficulties in communicating 
distress have been found to be a confounding factor when 
undertaking therapeutic work in psychosis.5 31 The Tech-
Care App provided an alternative means of recording 
the participant’s experiences and allowed health profes-
sionals to view any changes in the symptomatology of the 
service users, thus overcoming difficulties in recollection 
of experiences. The results of the study support previous 
research,32–34 with ESM being used as an important means 
of gaining understanding of the real- world socioenviron-
mental factors related to psychotic symptoms. The partic-
ipants gave examples of how the App had assisted in their 
personal recovery journey. However, it should be noted 
that the project involved weekly assessments, which offers 
an opportunity for greater levels of engagement with 
participants.

Strengths and limitations of the research
The main strength of the study was the feasibility testing 
of a novel intervention for psychosis, which used the iRTT 
conceptual model.18 To our knowledge, iRTT has not 
been evaluated in an early intervention setting before and 
as such, the study provided novel insights into the devel-
opment of mHealth interventions. A further strength of 
the study was the engagement of the service users, across 
the study period, with only two participants dropping 
out. In addition, as we chose a pragmatic approach to the 
research, which was conducted within the NHS context, 
this allowed the TechCare App to be feasibility tested as 
a pragmatic solution to increasing access to psychological 
therapies. There was good retention with participants 
meeting 83% of all follow- up data points. Furthermore, 

the study only addressed low mood/paranoia in this 
assessment of feasibility, future research will examine the 
full spectrum of symptoms of psychosis such as hallucina-
tions and negative symptoms.

One of the limitations of the study was a small sample 
size (n=16). Although the results of the qualitative work 
were promising, we present these with caution given 
the multiple factors associated with routine treatment. 
We found no adverse events experienced by the partici-
pants in the study. This could have been due to the safety 
considerations made in conjunction with participants’ 
case managers when making referrals to the study and 
the continued involvement during the study indicating a 
potential selection bias. However, it is important to note 
that due to the developing nature of the mHealth field 
and relatively limited evidence base on the side effects of 
mHealth Apps,35 the adverse events may not have been 
apparent. The study was conducted in only one EIS; 
therefore, the results cannot be generalised to other EIS 
in the country.

CONCLUSIONS
Innovative digital clinical, technologies such as the Tech-
Care App, may have the potential to increase service 
access, reduce health inequality and promote self- 
management with a real- time intervention. The mobile 
intervention may also support medication adherence 
and appointment attendance, in addition to recognising 
early warning signs both by the participants themselves 
and also their EIS care coordinators. The concept of 
self- management and self- help is interesting in that they 
appear to chime in with a valuing of independence and 
individual autonomy that fits well with a recovery ethos 
within healthcare services. Service users emphasised a 
balance between the positive aspects of self- reliance, a 
more collective, network- based psychosocial support 
system and a continued value of face- to- face therapeutic 
relations with skilled health professionals. In addition, 
mHealth can play a major role in low- resourced settings, 
especially in areas where there are limited funds and 
resources to spend on healthcare. Measuring trends and 
analysing real- time real- world data may also allow for 
better forecasting and ensure measures can be put in 
place to improve clinical practice and more efficient use 
of limited resources. Following this feasibility study, rele-
vant alterations will be made to the TechCare App, and 
based on this feasibility and acceptability data, we plan 
to submit a funding application for a larger appropri-
ately powered, trial with an internal pilot to investigate 
the clinical and cost- effectiveness of the TechCare App 
intervention
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