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Introduction: Previous studies have shown an improvement in the access to treatment for patients with first-episode psychosis (FEP), specifically young patients, through mobile app–based interventions. The aim of this study is to test the effectiveness of a mobile app–based intervention to improve community functioning in adolescents with FEP. Mobile app–based interventions could increase quality of life and disease awareness, which improve adherence to treatment and reduce the frequency of relapses and rehospitalizations in adolescents with FEP.

Methods: This article describes a mobile app treatment and the pilot trial protocol for patients with FEP. We will perform a single-blind randomized clinical trial (RCT) including patients with FEP aged 14–19 years recruited from Gregorio Marañón Hospital, Madrid, Spain. Patients will be randomly assigned to an intervention group, which will receive treatment as usual plus five modules of a psychological intervention through the mobile app (psychoeducation, recognition of symptoms and prevention of relapses, problem solving, mindfulness, and contact wall), or to a control group (standard care). The effectiveness of the intervention will be assessed by means of an extensive battery of clinical tests at baseline and at 3 months of follow-up. The primary outcome is reduction in psychotic and depressive symptoms; secondary outcomes comprise adherence, awareness, use of drugs, and quality of life. Data will be analyzed on an intention-to-treat (ITT) basis. Mixed model repeated-measures analysis will be used to explore the following effect: group × time interaction between the control group and the intervention group for clinical and functional variables during the follow-up period.

Discussion: This is an innovative study for the assessment of a psychological intervention through a mobile app for patients with FEP during the critical period. This pilot RCT is intended to be a precursor to larger studies, which in turn could facilitate dissemination of mobile app therapy for patients with FEP.

Ethics and Dissemination: The local ethics committee approved the study protocol. All participants must sign the informed consent, to participate. After finalizing the study, the results will be published.

Trial registration: NCT03161249. NCT clinicaltrials.gov. Date of registration in primary registry 02 May 2017. clinicaltrials.gov.
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INTRODUCTION

Psychotic disorders typically emerge in adolescence and young adulthood. While some patients recover fully, many experience persistent difficulties, or remain vulnerable to future episodes. The course of psychotic disorders with onset in childhood or adolescence is variable, although overall prognosis is usually worse than for adults (1, 2). Moreover, adolescence is a critical period for biological, psychological, and social development. Consequently, the emergence of a severe psychiatric disorder at this stage could have a strong impact on personal achievements and cause major disability (3). Five years after the onset of first-episode psychosis (FEP), the relapse rate reaches 70–80% (4); therefore, early intervention is a priority. Psychological intervention may significantly improve symptomatology, functional recovery, prognosis, and quality of life in FEP patients (5). Available approaches usually take the form of assertive outreach programs (e.g., cognitive behavior therapy, medication, family support), which include a combination of psychoeducational interventions aimed at family groups (6–8). However, some studies show that the benefits of these kinds of interventions are not maintained in the long term (9–12). In this context, online interventions could be a therapeutic complement to maintain the effectiveness of psychosocial interventions that have already shown their effectiveness in the short and medium term (13).

With the rise of new technologies, research on psychological interventions during adolescence has incorporated the use of various electronic applications, social networks, and other similar tools to provide new methods/routes of communication between therapists and patients. This new therapeutic approach may provide patients with personalized, flexible, and evidence-based interventions in their communities and even in their own homes (14).

Although the use of technological advances in psychiatric treatment is relatively recent, the availability and sophistication of technologies are growing. This is particularly true for smartphones and mobile applications, which are one of the most rapidly expanding and adopted forms of technology in history (15). Available research suggests that in western countries, up to 90% of people diagnosed with FEP have access to a smartphone (16, 17).

Some studies have reported results for smartphone-based interventions and conclude they are feasible, attractive, and safe in young patients with FEP or psychosis (18–20), although it must be stressed that adherence depends on these factors (19). Thus, most patients perceive this type of intervention to be positive and useful and show adequate adherence to the intervention during follow-up (21). With respect to specific diagnoses, a recent study shows the feasibility, acceptability, and preliminary efficacy of such interventions for patients with schizophrenia (22). In terms of symptoms, studies report improvements in affective and psychotic symptoms, number of admissions, sociability, and adherence to treatment (20, 21, 23). Nevertheless, despite the fact that some studies report that these on-line interventions are feasible and safe in young patients, more randomized controlled clinical trials are needed to consistently assess the effectiveness of digital interventions in FEP (24).

The aim of this study is to test the effectiveness of a mobile app–based intervention to improve community functioning in adolescents with FEP. It may also increase quality of life and disease awareness, which will lead to greater adherence to treatment and fewer relapses and rehospitalizations.

To our knowledge, this is the first clinical study to evaluate the effectiveness of an online intervention through a mobile app specifically designed for adolescents with FEP, as a complement to their usual treatment. We hypothesized that participants in the app group would find the online intervention acceptable, useable, attractive, and helpful. We also hypothesized that participants' in the app group would experience fewer psychotic and affective symptoms and that global functioning and adherence to treatment and quality of life would be better than in the treatment as usual group. We provide a detailed description of the study design, patient selection and evaluation, and the psychological treatment modules under study (implemented by a mobile app).

AIMS

The aim of this study is to evaluate the efficacy of an online intervention focused on symptoms (psychotics and depressive) compared to a treatment as usual in adolescent patients with early psychosis on several variables including adherence, awareness, prognosis, use of drugs, and quality of life.

METHODS AND ANALYSIS

Design

We designed a pilot randomized controlled trial (RCT) of a smartphone application used in conjunction with usual care and compared it with usual care alone in adolescents with FEP. The trial is to be performed single-blind and at a single center.

Patients' Recruitment

We will recruit patients from the Child and Adolescent Psychiatry Department of Hospital General Universitario Gregorio Marañón in Madrid, Spain between 2018 and 2019. Recruitment will begin after the protocol has been published. Patients who agree to participate in the study will be assessed and randomly assigned to the intervention group (mobile app intervention) or to the control group (standard care). The intervention group will receive treatment as usual plus a psychological intervention through a mobile app. The control group will receive only the treatment as usual (pharmacotherapy together with regular sessions with a psychiatrist and/or clinical psychologist). The pharmacological treatment will be that prescribed by the patient's psychiatrist.

Patients' Inclusion Criteria

The inclusion criterion for patients will be age 14–19 years with the presence of at least one positive psychotic symptom (delusions or hallucinations) before age 19 years and 1 of the following diagnoses from DSM-5 (25): schizophrenia, schizoaffective disorder, schizophreniform disorder, bipolar disorder, major depressive disorder with psychotic features, brief psychotic disorder, or psychosis not otherwise specified. They must also be fluent in Spanish and give their written informed consent to participate. In the case of minors, parents or legal guardians will be required to provide their written informed consent prior to inclusion. The patient must also agree to participate. Furthermore, all patients will have to have spent at least 2 months free from hallucinatory or delusional psychotic symptoms.

Patients' Exclusion Criteria

Exclusion criteria: Patients with intellectual disability, organic brain disorders, comorbid conditions that could hinder communication, or drug abuse as a primary diagnosis will be excluded.

Randomization and Blinding

Patients will be randomized to the groups (1:1) using the program “random allocation software.” The person in charge of the assessments will not be involved in the treatment program and will be blind to this process. Study evaluators will be blind to the treatment branch and trained not to comment on it. In emergency cases, the patient will be excluded from the study. This situation will be indicated in the protocol, although the patient will continue with his/her usual treatment and be treated by his/her reference psychiatrist, who will be informed of this situation and ensure that appropriate clinical treatment is administered.

The flow diagram of the study can be seen in Figure 1.
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FIGURE 1. Participant flow diagram.



Ethical Criteria and Ethics Committee

The project will be conducted according to local regulations and the internationally established principles of the Declaration of Helsinki (Fortaleza, Brazil, 2013). The study and the protocol were approved by the Clinical Research Ethics Committee of each participating health center (UNIR University and Gregorio Marañón Hospital: Certificate no. 06/2017). Written informed consent will be required for all participants, in the case of minors, parents or legal guardians will be required added to provide their written informed consent prior to inclusion.

Sample Size Calculation

Few previous longitudinal studies have analyzed children and adolescents with the characteristics of the patients in the present study (26, 27). Sample size was calculated based on data published in the literature related to the main issue addressed in the study (28), namely, mu1 (42.5) and mu2 (31.9), sigma value (11.54), value for α (0.05), and value for desired power (0.80). The proposed sample size was 50 patients-−25 per group—which is anticipated to be further reduced by loss to follow-up, resulting in an approximate final sample of 38–42 patients. In order to obtain a power of 80% to detect differences from the null hypothesis, H0: μ1 = μ2, using inferences to compare the means of two independent samples, with a significance level of 5%, we need to include at least 19 patients in the experimental group and 19 patients in the control group. Recruitment of participants is adjusted to 25 per group to account for possible dropouts.

Clinical Assessment Criteria

Data on the major clinical and demographic variables will be entered on a data collection form. All patients will be assessed by blind raters at baseline and at 3 months after inclusion in the study, after signature of informed consent, and randomization. During follow-up, patients who use the app will be “monitored” by mental health professionals. Their reference clinicians will fully informed, and families will know that the adolescents are participating in the study. Any emergency or major side effect in either of the study arms will be pointed out, and the patient will be removed from the study. If necessary, the patient will be referred to the emergency department.

All the instruments used in the study have appropriate psychometric properties (29–31).

Demographic Data

Age, sex, level of education, living arrangements, and employment or educational status will be collected from each participant. All diagnoses will be made by the patient's reference psychiatrist, and assessments will be conducted blind by psychiatrists/psychologists experienced in child and adolescent psychiatric disorders.

Evaluation of Patients' Symptoms

Psychotic symptoms will be assessed using the Positive and Negative Syndrome Scale PANSS (32), which is composed of 30 items covering positive and negative symptoms and the general psychopathology of the disorder. Each item is measured using a 7-point Likert scale reflecting the severity of symptoms from 1 (none) to 7 (extreme symptoms). The scale has been validated for the Spanish population (33). In addition, Positive symptoms will be assessed using SAPS (34) and negative symptoms using SANS (35), both of which were validated in Spanish by Vazquez in 1989 (36, 37). SAPS has 34 items and SANS 25. Both have good psychometric properties.

Trait and state anxiety will be measured using the State-Trait Anxiety Inventory (STAI) (38). This instrument has two parts: one that assesses the anxiety experienced by patients during the previous week (namely “state”) using 20 items with 4 response options; and another that assesses their usual reactions to specific situations (namely “trait anxiety”), also using 20 items with 4 response options. The STAI was adapted from the Spanish study in 1978 by Bermudez (39), who found that in these items, the mean and the reliability (Cronbach alpha and test-retest correlation) were similar to those of the original version (40).

Mood symptoms will be evaluated using the Hamilton Rating Scale for Depression (HRSD) (41) validated for the Spanish population (42). This instrument is in three different versions (5, 7, 21 items) and has good psychometric properties. The 21-item version will be used for this study.

Evaluation of Patients' Awareness of Their Disease

We will measure the patient's insight using the Scale to Assess Unawareness of Mental Disorders (SUMD) (43), which provides a broad assessment of the patients' thoughts and beliefs regarding their disease and medication. The Spanish adaptation of the SUMD is equivalent to the original, with similar reliability and external validity to those of the original version (44). The 9-item version will be used for this study.

Assessment of Prognosis

We will use the Strauss and Carpenter Prognostic Scale (45–47), an instrument that assesses the best status of the patient in the previous year in four areas: hospitalization, work, social activity, and global functioning. The scale is an interview-administered instrument with Likert-type response options ranging from 0 to 4; higher scores indicate a better prognosis. The scale was validated for schizophrenia studies in the Spanish population (48).

We will also assess the overall functioning of patients using the Spanish version of the GAF, which is recommended for Axis V disorders in the multiaxial system of DSM-IV-TR (49) and is based on the opinion of clinicians regarding the level of general activity and functioning of patients (severity). The scale was validated in patients with severe mental disorders (50).

In addition, the level of functioning will also be measured using the Children's Global Assessment Scale (C-GAS) (51, 52). GAF or C-GAS will be selected according to the patient's age.

Assessment of Adherence to Treatment

We will measure this variable using the Morisky Medication Adherence Scale (53), which has been validated for the Spanish population (54). It has four questions and assesses the attitudes of the patients toward their treatment. Patients with a score of four will be considered as having “good” adherence, while those with a score between 0 and three will be classified as having “poor” adherence.

Assessment of Drug Use

The use of drugs will be determined using the Addition Severity Index (55), which was adapted for the Spanish population by Guerra in 1992 (56) and evaluates substance abuse problems. It is a semi-structured interview with 142 items. Data correspond to the last 30 days in both objective and subjective reports.

Assessment of Quality of Life

Quality of life will be assessed using the World Health Organization Quality of Life WHOQOL-BREF Questionnaire (57). The short version is composed of 26 items exploring 4 dimensions (physical health, psychological health, social relationships, and the environment). Spanish trials were the first to report on the validity of the WHOQOL in people with schizophrenia (58).

Quality of life will also be assessed using the EuroQoL questionnaire (59), which measures five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression). It also contains a visual analog scale represented by a vertical line on which subjects rate their self-perceived health status from 0 (the worst) to 100 (the best imaginable health status). The validated Spanish version of this scale is simple and practical (60).

Data Management

Data confidentiality will be ensured using a coded database. In order to further guarantee confidentiality, access will be restricted to the therapist and the investigators. All data will be anonymous and confidential and will have a code. All the documents recorded to collect data will be saved and filed following the regulations in force in Spain (General Regulation on Data Protection in force in 2018).

Software Development

We will develop an Android Mobile app with a web support and administration application and a cloud-based backend database, which will register fine-grain interactions between the users and the app in order to generate relevant granular data and key performance indicators and thus support a wide range of further analyses.

The application will be designed and developed using software engineering–based Agile Methodologies under SCRUM principles (empiric control of the development process using continuous feedback procedures). The whole mobile app functionality and its user interfaces and interactions will be designed under the premise of maximizing the user experience in order to boost adherence to treatment.

All of the communications between the mobile app and the supporting backend will be protected by means of an SSL digital certificate on the server, which will provide end-to-end encrypted communications.

Software: Control of Adherence to the App

The software used in the study is based on a technology that reports the access and time that a person been in the app. The app also has a reminders and warnings that will guarantee that patients can use it and not discontinue treatment.

Intervention Programme

Before designing the mobile app, a focus group with young people with psychosis was carried out at the Child and Adolescent Psychiatry Department, Gregorio Marañon Hospital. The opinions and contributions of the participants on the design of the modules were very useful for the design of the mobile app.

Mobile Phone Psychotherapy App

The psychotherapy app programme is composed of five modules:

- Psychoeducational module

- Module on recognition of symptoms and prevention of relapses

- Problem-solving module

- Mindfulness module

- Contact wall module

The modules will be assessed in parallel throughout the study. Each module is described in detail below.

Psychoeducational Module

The psychoeducational module focuses on improving patients' insight into their illness, adherence, detection and identification of prodromes, early intervention to prevent relapses, healthy lifestyles and techniques for managing anxiety, social skills, and consumption of toxic substances. In order to facilitate integration, psychoeducation will be administered through animated videos (comic-like format) of about 2–3 min in duration, which were made and edited by clinical experts in psychosis.

The 12 sessions are included in module are in Table 1.


Table 1. Online sessions of the psychoeducation module.
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All of the selected sessions are based on previous studies of that have shown the efficacy of psychoeducational interventions in adolescents with FEP (61–64).

The program will automatically check whether the video has been watched. In addition, it will be accompanied by a 5-item questionnaire about each video to guarantee that the patient has understood the content.

Module on Recognition of Symptoms and Prevention of Relapses: Alert System

This module will add some important novelties. It has an alert system by which patients will be able to check their symptoms, cognitive performance, and emotional and behavioral circumstances weekly. The system will return feedback with specific recommendations. This module is based on previous studies that have shown efficacy for FEP patients (20, 21). For example, if a patient begins to spend more time at home, becomes more isolated, and complains of having less energy, the system, automatically, will send recommendations to the patient via the mobile app. Some of the recommendations could be as follows: “We feel that you are changing your habits, it seems you are more inactive. We recommend you to try to go for a walk, even around the area of your house; to try not to get into bed and try to do some activities that you liked before. If you need to talk to a friend or family member to encourage you and accompany you to prevent the situation from becoming worse, please do so. Nevertheless, we recommend you to talk with your psychiatrist or psychologist to see what is happening.” This system, for example, also gives recommendations for visiting the psychiatrist or psychologist or for hygiene activities.

Problem-Solving Module

> In this module, the participants can share their problems and ask other participants to provide possible solutions. All participants have access to a problem-solving wall. The module is based on McFarlane's Multiple Family therapy model and on the application of problem-solving techniques that have proven efficacious for patients with severe mental disorders and their relatives (8, 61–64). A moderator (psychologist or psychiatrist specialized in FEP) will review the contents of the forum and lead participants to relevant topics if necessary.

Mindfulness Module

> In this module, we will explain the concept of mindfulness and its objectives with a 3-min video. The module consists of 3 recordings made by clinicians who are experts in mindfulness, in which three techniques of this type of therapy are developed. The module will be taught by means of audio recordings in which the techniques described will be body scan and attention focusing (breathing and breathing) to feel better (self-compassion). The aim of the module is to help to reduce anxiety and to increase the sensation of control. This type of intervention has demonstrated efficacy with psychosis (21, 65), even when administered via mobile technology (66).

Contact Wall Module

The contact wall module will include a contact wall based on previous studies that have shown efficacy in FEP (20). Moreover, a review about this strategy concluded that a contact wall can improve social contact and reduce isolation in patients with psychosis (67). Patients can use the wall to share their interests and experiences. The module can help to develop sociability and will bring a sense of normality, favoring activities according to age and preferences. It does not necessarily focus on the disease. The contact wall aims to act as a social space, within the app, where patients can exchange information on their leisure interests. Information published on the contact wall is supervised and previously approved by a therapist, who acts as a moderator.

Treatment As Usual (TAU)

Treatment as usual refers to the standard treatment provided in the Spanish National Health Service. For patients with FEP, this consists of ambulatory psychopharmacotherapy and regular sessions with an assigned psychiatrist. In some cases, it involves outpatient treatment with a clinical psychologist, thus enabling patients to manage their condition themselves.

ANTICIPANT RESULTS

The study anticipates that adolescent patients with psychosis of the experimental group, after the application of the mobile app intervention, will improve, significantly, their symptoms, adherence, awareness, prognosis and quality of life and will reduce the drugs consumption, compared with the control group. The study hypothesis is that the online treatment will be more effective than the treatment as usual intervention in reducing the indicated variables.

STATISTICAL ANALYSIS

Data will be analyzed on an intention-to-treat (ITT) basis (68). In accordance with the ITT principle, all patients will be included in the analysis, independently of the groups to which they are randomly assigned and regardless of whether they complete the treatment or not.

Outcomes will be reported with 95% confidence intervals. All data will be analyzed using SPSS version 21.0. The level of bilateral significance for all statistical tests will be established at α = 0.05.

The baseline characteristics of the sample will be compared between the two groups using the Pearson chi square test for the categorical variables and the t test or Mann-Whitney test for the quantitative variables.

Mixed model repeated-measures analysis will be used to explore the following effects: group × time interaction between the control group and the intervention group for clinical and functional variables during the follow-up period. Intergroup and intragroup differences during follow-up will also be studied.

The effect sizes will be calculated to quantify the effect of the intervention on the groups. To consider a certain value a large or small effect size, the following orientations will be accepted: d = 0.20 (small), d = 0.50 (moderate), and d = 0.80 (large) (69).

The research results will be reported in agreement with the Consolidated Standards of Reporting Trials (CONSORT) 2010 statements (70, 71) and the Standard Protocol Item: Recommendations for Interventional Trials (SPIRIT) guidelines (72, 73).

DISSEMINATION

The final database will be the property of the research team and shall not be shared without the principal investigator's permission. The dissemination plans include presentations at local, national, and international scientific conferences.

DISCUSSION

We describe an innovative online intervention which will be administered through a mobile application specifically designed for adolescents with FEP. Previous studies have demonstrated the acceptance and positive perception of this type of intervention in FEP patients and the absence of associated clinical and safety problems. In addition, preliminary results on efficacy with regards to symptoms (psychotic: positive and negative symptoms and affective symptoms), adherence, sociability, and admissions are favorable (20, 21, 23). The intervention is appropriate for patients with psychosis, especially young people, because it does not require patients to modify their daily activities, such as going to high school or meeting with friends. Accordingly, some authors have pointed out that this type of intervention could create opportunities to overcome the limitations of face-to-face treatment (economic, difficulties in accessing health services, etc.) (15, 23, 74–78) and thus may imply major benefits for the health system and society in general.

Psychotherapy interventions based on a mobile app (psychoeducation, problem solving model, and mindfulness model) have proven to be effective in psychosis, mostly in a face-to-face format (8, 9, 79–82), and this modality might facilitate this type of intervention.

The results of this study could complement traditional treatment, especially for young people with psychosis in the critical period of their disease. Consequently, applying the intervention at the onset of the disorder will enable the patients to achieve the benefits of early treatment, not only at the pharmacological level, but also in the areas addressed by adjunctive treatments that have proven to be effective (83).

Our study is subject to a series of limitations. First, the number of patients receiving treatment is limited, and the follow-up is short. However, a previous study about online interventions (84) in patients with recent-onset schizophrenia spectrum disorders reported good results with the same length of follow-up and a similar sample size. Second, some of the variables collected will be measured using self-reported instruments by the app (with the corresponding risk of under- or overestimation of symptoms), although patients will also be assessed by clinicians and the scales applied will be among the most widely used by clinicians and researchers in this type of patients. Nevertheless, research suggests that symptom indices obtained from individuals with psychosis through smartphone technology have a higher concordance with the clinician's scores than “paper and pencil” self-assessments (85). Third, participants must have a smartphone to receive the psychological intervention; however, research suggests that up to 90% of people with FEP have access to a smartphone (16, 17). Four, there may be low adoption and retention of mobile app interventions in samples of patients with severe mentally illness. However, a large number of studies and reviews have reported good results in this sense (between 71 and 93%) (86) and shown that the simplicity of access and the attractiveness and content of the online treatment improve these aspects (19). Our mobile app intervention brings these user-friendly characteristics together. In addition, the system sends reminders and warnings to the patients to ensure that patient adhere to treatment.

This is a pilot study, an application with a larger number of patients and a longer follow-up period may have a greater impact. However, very few methodologically rigorous studies are currently assessing this mobile app–based therapy. Therefore, it is necessary to develop studies that use a valid and randomized methodology (23, 87).

CONCLUSION

Ours is an innovative pilot study that assesses a psychological intervention through a mobile app for patients with FEP during the critical period. The study could make treatment available to a much larger population and with more difficult access to face to face therapy.

To our knowledge, this is the first randomized online treatment for adolescent with early psychosis comparison with treatment as usual. The main novelty of our approach is the integration of new technologies with traditional psychoeducation, cognitive behavioral therapy techniques, mindfulness and social skills development.

ETHICS STATEMENT

The Ethics Committees of the University International of La Rioja and Hospital General Universitario Gregrorio Marañón (March 21, 2017, Certificate no. 06/2017) approved this study. All patients will be provided with written and oral information about the study, prior to giving their consent to participate.

This study is registered with the international standard randomized controlled trial number NCT (www.clinicaltrials.gov).

AUTHOR CONTRIBUTIONS

SB and AC wrote the first draft of the manuscript. All of the authors participated in the drafting of the manuscript and all of them approved the final version. TS-G, MaM, SB, and AC participated in the clinical design of the online intervention and the design of the clinical assessment protocol. SR-A and AC participated in the technical design of the online intervention. AC is the principal investigator and participated in the study design, writing, editing, and all of the components of the project.

FUNDING

Supported by the Spanish Ministry of Economy, Industry, and Competitiveness (MINECO), grant number: PSI2017-82542-R. Also, this study is partially funded by Universidad Internacional de La Rioja, UNIR (UNIR, http://www.unir.net), under the Research Support Strategy: Emergent Research Group (2016–2018).

REFERENCES

 1. Díaz-Caneja CM, Pina-Camacho L, Rodríguez-Quiroga A, Fraguas D, Parellada M, Arango C. Predictors of outcome in early-onset psychosis: a systematic review. NPJ Schizophr. (2015) 4:14005. doi: 10.1038/npjschz.2014.5

 2. Ballageer T, Malla A, Manchanda R, Takhar J, Haricharan R. Is adolescent-onset first-episode psychosis different from adult onset? J Am Acad Child Adolesc Psychiatry (2005) 44:782–9. doi: 10.1097/01.chi.0000164591.55942.ea

 3. Sadock BJ, Sadock VA. Kaplan and Sadock Synopsis of Psychiatry. Madrid: Waverly Hispanica SA (2004).

 4. Robinson DG, Woerner MG, Alvir JM, Geisler S, Koreen A, Sheitman B, et al. Predictors of treatment response from a first episode of schizophrenia or schizoaffective disorder. Am J Psychiatry (1999)156:544–9.

 5. Penn DL, Waldheter EJ, Perkins DO, Mueser KT, Lieberman JA. Psychosocial treatment for first-episode psychosis: a research update. Am J Psychiatry (2005)162:2220–32. doi: 10.1176/appi.ajp.162.12.2220

 6. Gleeson JF, Cotton SM, Alvarez-Jimenez M, Wade D, Gee D, Crisp K, et al. A randomized controlled trial of relapse prevention therapy for first-episode psychosis patients: outcome at 30-month follow-up. Schizophr Bull. (2013) 39:436–48. doi: 10.1093/schbul/sbr165

 7. Amminger GP, Henry LP, Harrigan SM, Harris MG, Alvarez-Jimenez M, Herrman H, et al. Outcome in early-onset schizophrenia revisited: findings from the Early Psychosis Prevention and Intervention Centre long-term follow-up study. Schizophr Res. (2011)131:112–9. doi: 10.1016/j.schres.2011.06.009

 8. Calvo A, Moreno M, Ruiz-Sancho A, Rapado-Castro M, Moreno C, Sánchez-Gutiérrez T, et al. Intervention for adolescents with early-onset psychosis and their families: a randomized controlled trial. J Am Acad Child Adolesc Psychiatry (2014) 53:688–96. doi: 10.1016/j.jaac.2014.04.004

 9. Bertelsen M, Jeppesen P, Petersen L, Thorup A, Øhlenschlaeger J, le Quach P, et al. Five-year follow-up of a randomized multicenter trial of intensive early intervention vs standard treatment for patients with a first episode of psychotic illness: the OPUS trial. Arch Gen Psychiatry (2008) 65:762–71. doi: 10.1001/archpsyc.65.7.762

 10. Gafoor R, Nitsch D, McCrone P, Craig TK, Garety PA, Power P, et al. Effect of early intervention on 5-year outcome in non-affective psychosis. Br J Psychiatry (2010) 196:372–6. doi: 10.1192/bjp.bp.109.066050

 11. Secher RG, Hjorthoj CR, Austin SF, Thorup A4, Jeppesen P5, Mors O, et al. Ten-year follow-up of the OPUS specialized early intervention trial for patients with a first episode of psychosis. Schizophr Bull. (2015) 41:617–26. doi: 10.1093/schbul/sbu155

 12. Calvo A, Moreno M, Ruiz-Sancho A, Rapado-Castro M, Moreno C, Sánchez-Gutiérrez T, et al. Psychoeducational group intervention for adolescents with psychosis and their families: a two-year follow-up. J Am Acad Child Adolesc Psychiatry (2015)54:984–90. doi: 10.1016/j.jaac.2015.09.018

 13. Mohr DC, Burns MN, Schueller SM, Clarke G, Klinkman M. Behavioral intervention technologies: evidence review and recommendations for future research in mental health. Gen Hosp Psychiatry (2013) 35:332–8. doi: 10.1016/j.genhosppsych.2013.03.008

 14. Brunette M, Rotondi A, Ben-Zeev D, Gottlieb JD, Mueser KT, Robinson DG, et al. Coordinated technology-delivered treatment to prevent rehospitalization in schizophrenia: a novel model of care. Psychiatr Serv. (2016) 67:444–7. doi: 10.1176/appi.ps.201500257

 15. Rainie L, Wellman B. Networked: The New Social Operating System. Cambridge, MA: MIT Press (2012). doi: 10.7551/mitpress/8358.001.0001

 16. Abdel-Baki A, Lal S, D-Charron O, Stip E, Kara N. Understanding access and use of technology among youth with first-episode psychosis to inform the development of technology-enabled therapeutic interventions. Early Interv Psychiatry (2017)11:72–6. doi: 10.1111/eip.12250

 17. Lal S, Dell'Elce J, Malla AK. Technology access and use among young adults with a first episode of psychosis. Psychiatr Serv. (2015) 66:764–5. doi: 10.1176/appi.ps.201400580

 18. Birnbaum AF, Rizvi AF, Correll CU, Kane JM. Role of social media and the Internet in pathways to care for adolescents and young adults with psychotic disorders and non-psychotic mood disorders. Early Interv Psychiatry (2015) 11:290–5. doi: 10.1111/eip.12237

 19. Ben-Zeev D, Brenner C, Begale M, Duffecy J, Mohr D, Mueser K. Feasibility, acceptability, and preliminary efficacy of a smartphone intervention for schizophrenia. Schizophr Bull. (2014) 40:1244–53. doi: 10.1093/schbul/sbu033

 20. Alvarez-Jimenez M, Bendall S, Lederman R, Wadley G, Chinnery G, Vargas S, et al. On the HORYZON: moderated online social therapy for long-term recovery in first episode psychosis. Schizophr Res. (2013) 143:143–9. doi: 10.1016/j.schres.2012.10.009

 21. Alvarez-Jimenez M, Alcazar-Corcoles MA, González-Blanch C, Bendall S, McGorry PD, Gleeson JF. Online, social media and mobile technologies for psychosis treatment: a systematic review on novel user-led interventions. Schizophr Res. (2014) 156:96–106. doi: 10.1016/j.schres.2014.03.021

 22. Biagianti B, Schlosser D, Nahu M, Woolley J, Vinogradov S. Creating Live Interactions to Mitigate Barriers (CLIMB). A mobile intervention to improve social functioning in people with chronic psychotic disorders. JMIR Ment Health (2016)13:e52. doi: 10.2196/mental.6671

 23. Gleeson JF, Lederman R, Wadley G, Bendall S, McGorry PD, Alvarez-Jimenez M. Safety and privacy outcomes from a moderated online social therapy for young people with first episode psychosis. Psychiatr Serv. (2014) 65:46–50. doi: 10.1176/appi.ps.201300078

 24. Husain N, Gire N, Kelly J, Duxbury J, McKeown M, Riley M, et al. TechCare: mobile assessment and therapy for psychosis - an intervention for clients in the Early Intervention Service: a feasibility study protocol. SAGE Open Med. (2016) 4:2050312116669613. doi: 10.1177/2050312116669613

 25. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Washington, DC: APA (2013).

 26. Lambert M, Schöttle D, Ruppelt F, Rohenkohl A, Sengutta M, Luedecke D, et al. Early detection and integrated care for adolescents and young adults with psychotic disorders: the ACCESS III study. Acta Psychiatr Scand. (2017)136:188–200 doi: 10.1111/acps.12762

 27. Lambert M, Karow A, Leucht S, Schimmelmann BG, Naber D. Remission in schizophrenia: validity, frequency, predictors, and patients' perspective 5 years later. Dialogues Clin Neurosci. (2010)12:393–407.

 28. Rund BR, Moe L, Sollien T, Fjell A, Borchgrevink T, Hallert M, et al. The psychosis project: outcome and cost effectiveness of a psychoeducational treatment programme for schizophrenic adolescents. Acta psychiatry Scand. (1994) 89:211–8.

 29. Enderami A, Monesi FS, Zarghami M. One-year follow-up of patients with a diagnosis of first episode psychosis. Mater Sociomed. (2017) 29:21–5. doi: 10.5455/msm.2017.29.21-25

 30. Ohmuro N, Matsumoto K, Ishii Y, Katsura M, Obara C, Kikuchi T, et al. The associations between quality of life and clinical symptoms in individuals with an at-risk mental state and first-episode psychosis. Psychiatry Res. (2017)254:54–9. doi: 10.1016/j.psychres.2017.04.031

 31. Lutgens D, Iyer S, Joober R, Brown TG, Norman R, Latimer E, et al. A five-year randomized parallel and blinded clinical trial of an extended specialized early intervention vs. regular care in the early phase of psychotic disorders: study protocol. BMC Psychiatry (2015) 15:22. doi: 10.1186/s12888-015-0404-2

 32. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261. doi: 10.1093/schbul/13.2.261

 33. Peralta V, Cuesta M. Validación de la escala de los síndromes positivo y negativo (PANNS) en una muestra de esquizofrénicos españoles. Actas Luso Esp Neurol Psiquiatr. (1994) 22:171–7.

 34. Andreasen N. The Scale for the Assessment of Positive Symptoms (SAPS). Iowa city, IA: University of Iowa (1984).

 35. Andreasen N. The Scale for the Assessment of Negative Symptoms (SANS). Iowa city, IA: University of Iowa (1983).

 36. Vazquez C. Traducción Española de la escala para la valoración de síntomas negativos (SANS). Facultad Psicol. (1989).

 37. Vazquez C. Traducción Española de la escala para la valoración de síntomas positivos (SAPS). Facultad de Psicol. (1989).

 38. Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA. Manual for the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press. (1983).

 39. Bermúdez J. Anxiety and performance. Rev Psicol Gen Apl. (1978) 151:183–207.

 40. Guillén- Riquelme A, Buela-Casal G. psicométrica y funcionamiento diferencial de los ítems en el State Trait Anxiety Inventory (STAI). Psicothema (2011) 23:510–5.

 41. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry (1960) 23:56–62. doi: 10.1136/jnnp.23.1.56

 42. Ramos-Brieva JA, Cordero A. Validación de la versión castellana de la escala Hamilton para la depresión. Actas Luso Esp Neurol Psiquiatr. (1986) 14:335–8.

 43. Amador XF, Strauss DH, Yale SA, Flaum MM, Endicott J, Gorman JM. Assessment of insight in psychosis. Am J Psychiatry (1993) 150:873–9. doi: 10.1176/ajp.150.6.873

 44. Ruiz A, Pousa E, Duñó R, Crosas J, Cuppa S, García C. Spanish adaptation of the Scale to Assess Unawareness of Mental Disorder (SUMD). Actas Esp Psiquiatr. (2008) 36:111–1198.

 45. Strauss SJ, Carpenter WTJr. The prediction of outcome in schizophrenia: part I. Characteristics of outcome. Arch Gen Psychiatry (1972) 27:739–46. doi: 10.1001/archpsyc.1972.01750300011002

 46. Strauss SJ, Carpenter WT Jr. The prediction of outcome in schizophrenia. II. Relationships between predictor and outcome variables: a report from the WHO pilot international pilot study of schizophrenia. Arch Gen Psychiatry (1974) 31:37–42.

 47. Strauss SJ, Carpenter WT Jr. Characteristic symptoms and outcome in schizophrenia. Arch Gen Psychiatry (1974) 30:429–42.

 48. Ahuir M, Bernardo M, de la Serna E, Ochoa S, Carlson J, Escartín G, et al. Adaptation and validation of the Spanish version of the Strauss and Carpenter Prognostic Scale for Schizophrenia. Rev Psiquiatr Salud Ment. (2009) 2:150–9. doi: 10.1016/S1888-9891(09)73233-1

 49. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders. 4th ed. Washington, DC: American Psychiatric Press (2000).

 50. Jones SH, Thornicroft G, Coffey M, Dunn G. A brief mental health outcome scale-reliability and validity of the Global Assessment of Functioning (GAF). Br J Psychiatry (1995) 166:654–9. doi: 10.1192/bjp.166.5.654

 51. Shaffer D, Gould MS, Brasic J, Ambrosini P, Fisher P, Bird H, et al. A Children's Global Assessment Scale (CGAS). Arch Gen Psychiatry (1983) 40:1228–31.

 52. Ezpeleta L, Granero R, de la Osa N. Evaluación del deterioro en niños y adolescentes a través de la Children's Global Assessment Scale (CGAS). Revista de Psiquiatría Infanto-Juvenil (1999) 1:18–26.

 53. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure of medication adherence. Med Care (1986) 24:67–74. doi: 10.1097/00005650-198601000-00007

 54. Val A, Amorós G, Martínez P, Fernández ML, León M. Descriptive study of patient compliance in pharmacologic antihypertensive treatment and validation of the Morisky and Green test. Atención Primaria Sociedad Española Med Familia Comun. (1992) 10:767–70.

 55. McLellan AT, Kushner H, Metzger D, Peters R, Grissom G, Pettinati H, et al. The fifth edition of the addition severity index. J Subst Abuse Treat. (1992) 9:199–213.

 56. Guerra D. El índice de severidad de la adicción. In: Bueno S, and Torrecilla JM, editors. Medicina Legal en Drogodependencias. Madrid: Harcourt; Agencia antidroga de la Comunidad de Madrid (1992). p. 186–207.

 57. WHOQOL GROUP. Study Protocol for the World Health Organization Project to develop a Quality of Life Assessment Instrument (WHOQOL). Qual Life Res. (1993) 2:153–9. doi: 10.1007/BF00435734

 58. Lucas-Carrasco R. The WHO quality of life (WHOQOL) questionnaire: Spanish development and validation studies. Qual Life Res. (2012) 21:161–5. doi: 10.1007/s11136-011-9926-3

 59. EuroQol Group. EuroQol — a new facility for the measurement of health-related quality of life. Health Policy (1990) 16:199–208. doi: 10.1016/0168-8510(90)90421-9

 60. Badia X, Roset M, Montserrat S, Herdman M, Segura A. The Spanish version of EuroQol: a description and its applications. European Quality of Life scale. Med Clin. (1999)112(Suppl.):79–85.

 61. McFarlane WR, Deakins SM, Gingerich SL, Dunne E, Horen B, Newmark M. Multiple-Family Psychoeducational Group treatment Manual. New York, NY: New York State Psychiatric Institute (1991).

 62. McFarlane WR, Dushay RA, Stastny P, Deakins SM, Link B. A comparison of two levels of family-aided assertive community treatment. Psychiatr Serv. (1996) 47:744–50. doi: 10.1176/ps.47.7.744

 63. McFarlane WR, Cook WL, Downing D, Ruff A, Lynch S, Adelsheim S, et al. Early detection, intervention, and prevention of psychosis program: rationale, design, and sample description. Adolesc Psychiatry (2012) 2:112–24. doi: 10.2174/2210676611202020112

 64. Ruiz- Sancho A, Calvo A, Rapado-Castro M et al. PIENSA development of an early intervention program for adolescent with early onset psychosis and their families. Adolesc Psychiatry (2012) 2:229–36. doi: 10.2174/2210676611202030229

 65. Louise S, Fitzpatrick M, Strauss C, Rossell SL, Thomas N. Mindfulness and acceptance-based interventions for psychosis: our current understanding and a meta-analysis. Schizophr Res. (2017) 192:57–63. doi: 10.1016/j.schres.2017.05.023

 66. Mistler LA, Ben-Zeev D, Carpenter-Song E, Brunette MF, Friedman MJ. Mobile Mindfulness intervention on an acute psychiatric unit: feasibility and acceptability study. JMIR Ment Health (2017) 4:e34. doi: 10.2196/mental.7717

 67. Highton-Williamson E, Priebe S, Giacco D. Online social networking in people with psychosis: a systematic review. Int J Soc Psychiatry (2015) 61:92–101. doi: 10.1177/0020764014556392

 68. Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychol Methods (2002) 7:147–77. doi: 10.1037/1082-989X.7.2.147

 69. Cohen J Ed. Statistical Power Analysis for the Behavioral Sciences. New York, NY, Academic Press (1988).

 70. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, et al. CONSORT 2010 explanation and elaboration: updated guidelines for reporting parallel group randomised trials. J Clin Epidemiol. (2010) 63:e1–37. 59. doi: 10.1136/bmj.c869

 71. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for reporting parallel group randomized trials. Ann Intern Med. (2010) 152:726–32. doi: 10.7326/0003-4819-152-11-201006010-00232

 72. Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, KrleŽa-Jerić K, et al. SPIRIT 2013 statement: defining standard protocol items for clinical trials. Ann Intern Med. (2013) 158:200–7. doi: 10.7326/0003-4819-158-3-201302050-00583

 73. Chan A-W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical trials. Br Med J. (2013) 346: e7586. doi: 10.1136/bmj.e7586

 74. Andrade LH, Alonso J, Mneimneh Z, Wells JE, Al-Hamzawi A, Borges G, et al. Barriers to mental health treatment: results from the WHO World Mental Health surveys. Psychol Med. (2014) 44:1303–17. doi: 10.1017/S0033291713001943

 75. Christensen H, Hickie I. E-mental health: a new era in delivery of mental health services. Med J Aust. (2010) 192(11 Suppl.):S2–3.

 76. McGorry PD1, Killackey EJ. Early intervention in psychosis: a new evidence based paradigm. Epidemiol Psichiatr Soc. (2002) 11:237–47. doi: 10.1017/S1121189X00005807

 77. Rice S, Gleeson J, Davey C, Hetrick S, Parker A, Lederman R, et al. Moderated online social therapy for depression relapse prevention in young people: pilot study of a 'next generation' online intervention. Early Interv Psychiatry (2016) 12:613–25. doi: 10.1111/eip.12354

 78. Ramsey AT, Baumann A, Patterson Silver Wolf D, Yan Y, Cooper B, Proctor E. The need for data-informed clinical supervision in substance use disorder treatment. J Addict Dis. (2017) 36:117–26. doi: 10.1080/10550887.2017.1291051

 79. Petersen L, Jeppesen P, Thorup A, Abel MB, Øhlenschlaeger J, Christensen TØ, et al. A randomised multicentre trial of integrated versus standard treatment for patients with a first episode of psychotic illness. BMJ (2005) 331:602. doi: 10.1136/bmj.38565.415000.E01

 80. Khoury B1, Lecomte T, Gaudiano BA, Paquin K. Mindfulness interventions for psychosis: a meta-analysis. Schizophr Res. (2013) 150:176–84. doi: 10.1016/j.schres.2013.07.055

 81. Moritz S, Cludius B, Hottenrott B, Schneider BC, Saathoff K, Kuelz AK, Gallinat J. Mindfulness and relaxation treatment reduce depressive symptoms in individuals with psychosis. Eur Psychiatry (2015) 30: 709–14. doi: 10.1016/j.eurpsy.2015.05.002

 82. Lecardeur L. Cognitive behavior therapy after first-episodes psychosis. Encephale (2013) 39:S115–20. doi: 10.1016/S0013-7006(13)70106-4

 83. Stafford MR, Jackson H, Mayo-Wilson E, Morrison AP, Kendall T. Early interventions to prevent psychosis: systematic review and meta-analysis. BMJ (2013) 346:f762. doi: 10.1136/bmj.f185

 84. Schlosser DA, Campellone TR, Truong B, Etter K, Vergani S, Komaiko K, et al. Efficacy of PRIME, a mobile app intervention designed to improve motivation in young people with schizophrenia. Schiz Bull. (2018) 44:1010–20. doi: 10.1093/schbul/sby078

 85. Depp CA, Kim DH, Vergel de Dios L, Wang V, Ceglowski J. A pilot study of mood ratings captured by mobile phone versus paper-and-pencil mood charts in bipolar disorder. J Dual Diagn. (2012) 8:326–32. doi: 10.1080/15504263.2012.723318

 86. Depp CA, Moore RC, Perivoliotis D, Granholm E. Technology to assess and support self-management in serious mental illness. Dialogues Clin Neurosci. (2016) 18:171–83.

 87. Grist R, Porter J, Stallard P. Mental health mobile apps for preadolescents and adolescents: a systematic review. J Med Internet Res. (2017) 19:e176 doi: 10.2196/jmir.7332

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Barbeito, Sánchez-Gutiérrez, Mayoral, Moreno, Ríos-Aguilar, Arango and Calvo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyt-10-00027-g001.gif
0z

%"J ==
e (o

3o






OPS/images/fpsyt-10-00027-t001.jpg
Number of session

3.
4.
5.
6.
7
8.
9.

3

1.

Title

What is a first episode of psychosis? Protective and risk
factors

Recognition of symptoms (positive, negative, and
affective)

Treatment (types and adherence)

Treatment (adiverse effects)

Drugs and psychosis

Prevention of relapses: Protective and risk factors
How to act in a crisis

Healthy lifestyle I: Stress

Healthy litestyle Il: Protective factors in psychosis

Social skils: Communication and assertiveness
techniques

Adolescence
New technologies





OPS/images/cover.jpg
’ frontiers
in Psychiatry

Mobile App-Based Intervention for
Adolescents With First-Episode
Psychosis: Study Protocol for a Pilot
Randomized Controlled Trial









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





