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ABSTRACT

There is an urgent need to develop more effective interven-
tions for psychotic disorders. Mobile Health solutions can
address this emerging problem but needs more research. This
study aims to present a new intervention and have some
preliminary data about weCOPE. The sample is constituted by
nine participants with a mean age of 38 years (±9.701), being
78% men, and with mean clinical follow-up time of 10 years.
The intervention lasted eightweeks and was followed by
each user's case manager. The data collection was carried
out in two moments (before and after the application use),
using six evaluation instruments: Recovery Assessment Scale,
Empowerment Scale, General Self-Efficacy Scale, Social
Support Satisfaction Scale, Personal and Social Performance
Scale, and Positive and Negative Syndrome Scale. The data
collected through these instruments were analyzed later
through descriptive and inferential statistics. The majority of
the results were significant and indicate that weCOPE may
produce an improvement in symptoms (general psychopath-
ology), empowerment, recovery, satisfaction with social
support, self-efficacy, and personal and social functioning.
Thus, this kind of mobile technologies for schizophrenia self-
management may contribute to a subjective perception of the
patient's better well-being and health condition.
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Introduction

Schizophrenia is the most disabling mental illness and the costs of mental

health services and burden are high compared to other diseases (Mueser &

McGurk, 2004; Tandon, Keshava, & Nasrallah, 2008), due to its chronic

and incapacitating course (Ganesh & Gupta, 2017; Mueser & McGurk,

2004; Owen, Sawa, & Mortensen, 2016). Unfortunately, mental health care

is still insufficient to address the needs of people with schizophrenia (Berry
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& Haddock, 2008; Drake, Bond, & Essock, 2009; Gulliver, Griffiths, &

Christensen, 2010; Mojtabai et al., 2009).

In the last years, there has been growing awareness about illness self-

management which plays an important role in empowering patients with

chronic conditions, like schizophrenia, to manage their symptoms and to

promote their recovery (Schie et al., 2016). Literature offers different

general definitions of self-management regarding schizophrenia, although

the definitions agree on the core elements (Schie et al., 2016), which are,

according to WHO - Regional Office for Europe (2010, p. 2): “problem

solving, goal setting, identifying triggers and indicators of deteriorating

health and responding to these themselves before relying on clinician-led

intervention.” Thus, illness self-management can be defined as:

One approach that was designed to engage individuals with schizophrenia as active

agents in their own treatment by teaching them to self-monitor their ongoing clinical

status, avoid high-risk stressors, stay on track with their medications, and use various

coping and compensatory strategies when symptoms and other problems associated

with their psychiatric condition emerge. (Ben-Zeev et al., 2013, p. 2)

Additionally, there is strong evidence supporting the use and upcoming

development of technologies to increase the accessibility and utilization of

high-quality illness-management strategies for schizophrenia (Alvarez-

Jimenez et al., 2014; Berry, Lobban, Emsley, & Bucci, 2016; Ben-Zeev et al.,

2015; Gire et al., 2017; V€alim€aki, Athanasopoulou, Lahti, & Adams, 2016).

Mobile Health (mHealth) emerges as one of these technologies, being

conducted on “mobile phones, patient monitoring devices, personal digital

assistants and other wireless devices” (WHO - Global Observatory for

eHealth, 2011, p. 6), and being a promising approach to delivery mental

health care (Chan, Torous, Hinton, & Yellowlees, 2014; Luxton, McCann,

Bush, Mishkind, & Reger, 2011). In fact, smartphones have proven increas-

ingly feasible for controlling positive symptoms, preventing hospitalizations,

increasing social interactions, reducing depression, and promoting

adherence to medication (Ben-Zeev et al., 2014; Palmier-Claus et al., 2013;

Sandoval, Torous, & Keshavan, 2017). Moreover, there is a relatively high

acceptability of online and smartphone interventions for mental illness

(Berry et al., 2016: Niendam et al., 2018).

Because there is an imperative need to increase access to effective inter-

ventions for psychosis and the effectivity of mHealth, and among these

patients it is not very clear, we develop a mobile application, weCOPE, as a

therapeutic intervention to illness self-management. This app (application)

was developed to address the treatment gap and reduce the costs of self-

management interventions, and was designed by engineers and mental

health professionals, including four modules (which were previously chosen

by users and professionals in the stages further described in Methods):

180 R. SIM~OES DE ALMEIDA ET AL.



symptom monitoring, problem-solving, anxiety management, and goal

setting, allowing also the contact with therapists in crisis situations. These

modules were identified as priorities in illness self-management and were

chosen by future users (people with schizophrenia and also professionals).

This study aims to present the acceptability and model of analysis of

weCOPE app.

Methods

This study is quantitative pre-experimental research employing pretest and

posttest design. However, before we present the results of this pilot study,

it is important to present the process of the app development.

weCOPE development

To develop the weCOPE app, a research was conducted with users and

practitioners at a community-based rehabilitation service, considering three

stages. On Stage 1 we used a sample of 102 individuals with schizophrenia,

who completed an online survey reporting on their current use of mobile

devices and interest in mHealth services. Six practitioners participated in a

focus group examining their attitudes and expectations from a mHealth

intervention, and identified needs and potential obstacles. On Stage 2, a

multidisciplinary team incorporated these inputs and designed the app.

Finally, on Stage 3, the prototype was tested by six users and six professio-

nals, who performed several tasks and provided “think aloud” commentary

and postsession usability ratings.

The final prototype was composed by the following four modules: the

symptom monitoring module shares one of the goals of Cognitive

Behavioral Therapy (including modifying patients’ distorted beliefs about

delusions and hallucinations), and having as its main objective to monitor

the frequency, intensity, and duration of psychotic symptoms, their trigger-

ing events, and the conditions that maintain them; the problem-solving

module aims to identify and modify the maladaptive strategies to develop

more helpful alternatives, and the user must identify the problem and

describe it, presenting two possible solutions and selecting his preferred

one; the anxiety-management module purposes the reduction of factors

such as stress for a better control of the pathology and its symptoms, where

the user can explore different types of relaxation, such imagery, with the

option of male or female voice, like he feels more comfortable; finally, in

goal-setting module the user has to define the goal, the times that he will

make some progress to achieve them and the support that he will require,

so he can have an attitude of empowerment in their recovery.
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The use of the app was free, based on the need of each user, and the

usage data was guaranteed through an algorithm created that registers

them on the server and allows to be consulted. It should be noted that if

the medication of any of the participants changed, the case manager would

be responsible for communicating that to the researcher. At this moment,

we performed a pilot study to assess the acceptability and model of analysis

of weCOPE app.

Participants

The sample consists of a group of 9 participants from Associaç~ao Nova

Aurora (ANARP), an outpatient community rehabilitation center in

Portugal that provides mental health services to support and help people

with mental health problems to gain or regain skills and confidence to live

as independently as possible. A convenience sampling was chosen, consid-

ering that participants were from ANARP and volunteered to participate in

the study.

According to the study’s aims, inclusion criteria are: adults over 18 years,

diagnosis of schizophrenia, attend psychosocial rehabilitation services,

access to a mobile device compatible with the application, and voluntary

acceptance to participate. The exclusion criteria are: clinical instability; lack

of basic skills in the use of information and communication technologies;

and having associated cognitive deficits, that is, obtain the minimum score

of 26 in the Mini Mental State Examination (previously administered by

the institution). ANARP has 43 users, among 21 people with schizophrenia

who fit the criteria, 10 people were willing to participate in this pilot study,

but one of them was discharged during the study.

Instruments

To assess the variables mentioned previously, the following instruments

were selected:

� Recovery Assessment Scale (Corrigan et al., 2004; validated for

Portuguese population by Sousa et al., 2009), a self-report scale with

24 items quoted on a 5-point Likert scale, meaning the higher the score

the better recovery result. This scale comprehends five dimensions:

personal confidence and hope, willingness to ask for help, goal and

success orientation, reliance on others, and nondomination by symptoms.

� Empowerment Scale (Rogers et al., 1997; validated for Portuguese

population by Almeida & Pais-Ribeiro, 2011) to assess subjective feel-

ings of empowerment, being a self-completion scale of 28 items quoted
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on a 4-point Likert scale, where a high score means a better result of

empowerment. This scale comprehends five dimensions: esteem and

efficacy, power and powerlessness, optimism and control over the

future, community activism and autonomy, and righteous anger.

� General Self-Efficacy Scale (Pais-Ribeiro, 1995, adapted to Portugal

based on the original Self-Efficacy Scale from Sherer et al., 1982), a self-

completion scale of 15 items quoted on a 7-point Likert scale, evaluating

the subjective perception of personal effectiveness of the user to deal

adequately with a wide range of situations. A high result means a more

positive subject’s perception. This scale comprehends three dimensions:

initiation and persistence, efficacy in adversity, and social efficacy.

� Social Support Satisfaction Scale (Pais-Ribeiro, 1999), a self-completion

scale of 15 items, where the participant should indicate the degree of

agreement with the affirmation, in a Likert scale with 5 points, and a

high score means high satisfaction. This scale comprehends four dimen-

sions: satisfaction with friendship, intimacy, satisfaction with family,

and social activities.

� Personal and Social Performance Scale (Morosini et al., 2000; validated

for Portuguese population by Brissos et al., 2012), that assesses social

functioning in four domains (socially useful activities, personal and

social relationships, self-care, and disturbing and aggressive behavior),

and a high overall score means a better social and personal functioning.

� Positive and Negative Syndromes Scale (Kay, Fiszbein, & Qpler, 1987;

translated for Portuguese by Vessoni, 1993), that evaluates symptom-

atology in schizophrenia. This scale is fulfilled by the evaluator after a

specific interview, and consists of 30 items quoted on a 7-point Likert

scale, where a high score means a severe symptomatology.

Procedure

To collect data, this research project was submitted to the institution

board ethic committee of the institution, and after being approved, the

participants were contacted. A prototype version of the weCOPE app was

presented to participants and they were recruited through their availability.

After the study was described, informed consent was sought and the

participants subsequently participated in a short demonstration of how to

use the app. Researchers ensure that they are not obliged to participate in

the research, regardless of their attendance in ANARP and there are no

consequences for refusing to take part. Recovery Assessment Scale,

Empowerment Scale, General Self-Efficacy Scale, Personal and Social

Performance Scale, Positive and Negative Syndromes Scale, and Social

Support Satisfaction Scale were applied by an independent researcher in a
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neutral environment, while another researcher gathers the demographics

data. Initially, the therapist introduced the mHealth intervention to patients

and explained how to use the mobile application (e.g., login). Next, each

participant used the application during 8weeks under the supervision of

their case manager and in the last phase, the final evaluation was applied

by the same evaluators in the same environment, in order to collect data to

verify the impact of the intervention provided.

Data analyses

Statistical data analyses were performed using IBM Statistical Package for

the Social Sciences version 24, namely descriptive statistics with nominal

variables being categorized by absolute (n) and relative (%) frequencies,

and quantitative variables by central (mean) and dispersion measures

(standard deviation). A significance level of 0.05 was considered, and t-tests

were planned for paired samples, and it was intended to compare the

means of pretest with the posttest results. The normality assumption was

not verified with Shapiro-Wilk test, since the sample size is less than 30,

which implies to use nonparametric Wilcoxon test to compare paired

samples. Because we performed multiple comparisons there is a high

chance of type I error in this study, implying that these findings should

be considered preliminary and obtained in a pilot study, needing to have

further replication.

Results

Participants presented a mean age of �38.11 years (±9.701) and a mean of

�9.78 years (± 5,403) being clinically followed in ANARP (Table 1).

Seventy eight percent were men, 89% single, and 11% divorced. All of

them were Caucasian and from middle/low socioeconomic class.

Considering education level, 44% presented elementary education, 44%

secondary education, and 11% higher education; 89% were unemployed

and 11% retired which 22% did not present any type of income source,

11% received Social Security Income (SSI), and 67% received Social

Security Disability Insurance (SSDI). Regarding family unit, 44% presented

simple household (single-parent), 33% simple household (nuclear), 11% an

aggregate without familiar nucleus, and 11% a complex household.

The participants were to use the app whenever they felt the need to. The

majority of participants (45%) used the app two or three times a week. All

participants described themselves as experienced with technology.

Regarding the results of the scales (Table 2), in the Recovery Assessment

Scale there were statistically significant values only in the subscales
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“personal confidence and hope,” “goals and success orientation,” and “life

beyond symptoms,” with the mean score increasing in all subscales, with a

higher score meaning a better recovery result. The total score also pre-

sented significant results and the mean also increased. The Empowerment

Scale revealed statistically significant values only in the subscales “esteem

and efficacy,” “optimism over future,” and “righteous anger,” and the mean

increased in all subscales. The total score of the scale also presented signifi-

cant results and the mean also increased. The Social Support Satisfaction

Scale presented statistically significant values only in subscales “intimacy”

and “satisfaction with family,” and regarding the mean, it increased in all

subscales, excepting the subscale “social activities.” The General Self-

Efficacy Scale showed statistically significant values only in subscales

“initiation and persistence” and “effectiveness in adversity,” and the mean

increased in all subscales, excepting subscale effectiveness in adversity. The

total score of the scale also presented significant results and the mean also

increased. Regarding the Positive and Negative Syndromes Scale, we found

statistically significant values only in the general psychopathology subscale,

and the mean decreased in all subscales. The total score of the scales did

not present significant results, but the mean also decreased. Finally, in

Personal and Social Performance we found significant results on the total

score of the scale and the mean also increased, with a higher score meaning

a better result. The results showed improvements for each subject in the

means of all scales with an increase in all of them (improvement in perception

of recovery, self-esteem, social support, empowerment, and performance)

and a decrease in the PANSS scale (symptom reduction).

Table 1. Characterization of the sample (n¼ 9).

Variables Minimum Maximum Mean Standard Deviation

Age 27 54 38.11 ±9.701
Number of years of accompaniment 2 21 9.78 ±5.403
Variables n %
Gender Female 2 22.2

Male 7 77.8
Marital status Divorced 1 11.1

Single 8 88.9
Level of education Elementary education 4 44.4

Secondary education 4 44.4
Higher education 1 11.1

Work situation Unemployed 8 88.9
Retired 1 11.1

Income source None 2 22.2
SSI 1 11.1
SSDI 6 66.6

Family unit Simple household (single-parent) 4 44.4
Simple household (nuclear) 3 33.3
Aggregate without familiar nucleus 1 11.1
Complex household 1 11.1

Note. SSI¼ Social Security Income; SSDI¼ Social Security Disability Insurance.
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Discussion and conclusions

The implementation of more technological approaches, complementary to

the mental health and psychiatric services provided, has the potential to

change the way some interventions are delivered and, thereby, promote

recovery and patient choice and reduce the illness costs. Evidence for

feasibility and acceptability of mobile technologies for people with

schizophrenia is important and it is necessary to identify new strategies

and tools for promoting illness self-management, engagement in services,

self-monitoring, and treatment programs, allowing to extend mental health

care to more patients.

We developed and proposed the use of a mobile phone app, weCOPE, as

a way to assist illness self-management in people with schizophrenia. Based

on previous studies and the initial study results presented, it is reasonable

to speculate that the app may benefit people from the target population. In

fact, regarding scales’ results, in Recovery Assessment Scale the total score

was statistically significant, and we found statistically significant values in

the subscales “personal confidence and hope,” “goals and success ori-

entation,” and “nondomination by symptoms,” despite the means increased

in all dimensions. It should be noted that on the subscale “willingness to

ask for help” the mean increased, although the values were not statistically

significant, which is supported by a study (Stafford et al., 2015), where

Table 2. Means comparison results of preassessment and postassessment.

Scale Subscale Pretest (±SP) Posttest (±SP) p Wilcoxon

Recovery
Assessment Scale

Personal confidence and hope 32.56 (±5.053) 38.89 (±3.257) 0.011*
Willingness to ask for help 11.44 (±1.944) 13.11 (±1.167) 0.065
Orientation for goals and for success 19.89 (±2.088) 22.22 (±2.108) 0.033*
Confidence in others 16.00 (±1.323) 17.11 (±1.269) 0.168
Nondomination by symptoms 10.00 (±2.291) 12.78 (±1.481) 0.033*

Total 89.89 (±9.253) 104.11 (±7.407) 0.008**
Empowerment Scale Self-esteem and self-confidence 24.56 (±3.321) 29.44 (±3.046) 0.017*

Current power 18.89 (±3.100) 19.56 (±4.756) 0.483
Community activism 17.89 (±1.833) 19.78 (±2.438) 0.062
Optimism 9.78 (±1.481) 12.56 (±1.333) 0.011*
Wrath 8.44 (±1.509) 10.25 (±2.188) 0.034

Total 71.22 (±6.379) 82.11 (±5.840) 0.017*
Social Support
Satisfaction Scale

Satisfaction with friends 16.29 (±3.111) 17.57 (±2.284) 0.234
Intimacy 13.86 (±1.452) 16.29 (±1.637) 0.012*
Satisfaction with family 11.29 (±1.918) 13.00 (±1.323) 0.026*
Social activities 9.71 (±1.982) 9.571 (±0.681) 0.634

Total 50.86 (±6.936) 56.43 (±3.737) 0.021*
General Self-
Efficacy Scale

Initiation and persistence 22.57 (±4.268) 31.43(±3.964) 0.008**
Effectiveness in adversity 19.71 (±3.151) 16.71 (±2.044) 0.011*
Social effectiveness 14.71 (±2.816) 27.86 (±4.512) 0.258

Total 57.00 (±5.523) 76.00 (±9.000) 0.007**
Positive and Negative
Syndromes Scale

Positive symptoms 10.56 (±3.812) 9.78 (±2.438) 0.180
Negative symptoms 11.22 (±3.492) 11.00 (±3.162) 0.655
General psychopathology 25.44 (±8.293) 22.67 (±6.782) 0.027*

Total 47.22 (± 12.76) 43.44 (±9.342) 0.062
Personal and Social
Performance Scale

61.89 (±15.112) 74.78 (±8.772) 0.012*

*p < 0.05 means the value is statistically significant.
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participants mention that the use of web-based eHealth program for young

people with psychotic-like experiences encourages appropriate help seeking

when required.

In the Empowerment Scale, statistically significant values were found in

the total score and in the subscales “esteem and confidence,” “optimism,”

and “righteous anger.” It should also be noted that although only

significant values were found in this subscales, all the means increased.

Technologies can effectively take on the role of empowering people with

mental health problems (Calvillo, Rom�an, & Roa, 2015).

In the Social Support Satisfaction Scale we found statistically significant

values in the total score, and regarding means, it increased in all subscales,

with the exception of subscale “social activities” which can be justified by

the fact that the use of new technologies can lead to social isolation

(Jenaro, Flores, G�omez-vela, Gonz�alez-Gil, & Caballo, 2007).

In the General Self-Efficacy Scale, the total score of the scale presented

significant results which may suggest that the use of weCOPE increases

the perception of self-efficacy. This is corroborated by Mueser and

colleagues (2002), who mention that many programs of self-management

go beyond the traditional approach with focus on psychopathology,

and strive to improve self-efficacy and to foster skills that help people

pursue their personal goals. Regarding the subscales, we found statistically

significant values only in subscales “initiation and persistence” and

“effectiveness in adversity.”

Considering the Positive and Negative Syndromes Scale, in our results

the mean of the subscales and the total value of the test decreased with the

use of the weCOPE app, which suggests, according to this scale, that the

lower the score, the lower the symptomatology. These results are also

verified in other researches, such as done by Ben-Zeev and colleagues

(2014), who studied the feasibility, acceptability, and preliminary efficacy of

FOCUS, a smartphone system designed to support self-management of

illness in individuals with schizophrenia. However, in their study the results

were statistically significant in the total score scale, in the “positive

symptoms” and “general psychopathology” subscales, while in our study we

found only significant results in the general psychopathology subscale,

suggesting that the weCOPE app could effectively help to manage and

reduce the symptoms of general psychopathology in this population.

Finally, in the Personal and Social Performance scale we found signifi-

cant results on the total score, which included socially useful activities

(namely work and study), personal and social relationships, self-care, and

disturbing and aggressive behaviors. However, we have a clear perception

that this result is greatly affected by all the psychosocial interventions that

these patients receive concomitantly.
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This work is a first preliminary step to test this innovative intervention,

suggesting that this pilot study should be regarded with cautions due to its

limitations: sample and convenience size, lack of control group, or adjust-

ment for symptoms severity and demographics. Thus, symptomology

and other analyses will be explored in the future using a bigger sample.

Overall, the results show that weCOPE is a potentially valuable tool to

support illness self-management in schizophrenia accordingly to recovery

concept’s measures.

To conclude, the main accomplishment of this study is to present a new

technological tool—a mobile app—to help people with schizophrenia

manage their illness. Despite the positive preliminary results of this pilot

study, future research is needed to evaluate this tool in more rigorously

controlled studies, with larger samples and to examine whether symptom

improvements and recovery gains persist over time. In our opinion,

improving usability, adding human/professional support, and adding more

interactive elements could boost patient engagement. Then, given the

barriers associated to the access of psychosocial interventions (Thompson,

Gleeson, & Alvarez-Jimenez, 2018), mHealth can offer an opportunity

without precedents to improve the state and quality of health of people

with schizophrenia.
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