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Abstract

Aim: To evaluate the effectiveness of a nurse-led, smartphone-based psychoeducation
programme in reducing symptom severity and improving medication adherence among
adults with schizophrenia.

Methods: A randomized controlled trial (RCT) with two parallel arms: intervention
(nurse-led smartphone psychoeducation + treatment as usual) and control (treatment as
usual). Primary outcomes: symptom severity (measured by Positive and Negative
Syndrome Scale — PANSS) and medication adherence (measured by Medication
Adherence Rating Scale — MARS). Secondary outcomes: relapse rate, hospitalization
days, quality of life (WHOQOL-BREF), and user satisfaction. Assessments at baseline, 3
months, and 6 months. Intention-to-treat analyses using mixed-effects models.

Expected results: The intervention is hypothesized to significantly reduce PANSS total
score and improve MARS scores at 3 and 6 months compared with control. Improved
secondary outcomes and high user acceptability are anticipated.

Conclusion: If effective, a nurse-led smartphone psychoeducation programme could be
integrated into routine community mental health services to augment adherence and
clinical outcomes in schizophrenia.

Keywords: Schizophrenia, Psychoeducation, Smartphone, Nurse-led, Medication
adherence, Symptom severity

1. Introduction

Schizophrenia is a severe, chronic psychiatric disorder characterized by disturbances in
thought, perception, emotion, and behaviour. It affects approximately 0.5-1% of the
global population and remains one of the leading causes of years lived with disability
worldwide [1], [2]. The disorder typically emerges in late adolescence or early adulthood
and often follows a relapsing and remitting course. Core symptom domains include
positive symptoms (hallucinations, delusions, disorganized speech), negative symptoms
(apathy, anhedonia, social withdrawal), and cognitive impairments (deficits in attention,
working memory, and executive functioning) [3]. These symptoms substantially impair
social and occupational functioning and contribute to significant caregiver burden and
societal costs.
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Pharmacotherapy with antipsychotic medications remains the cornerstone of
schizophrenia management. Consistent adherence to antipsychotic treatment significantly
reduces symptom severity and relapse rates [4]. However, medication non- adherence
continues to be a major challenge, with estimates suggesting that 40-60% of individuals
with schizophrenia exhibit partial or complete non-adherence during the course of
treatment [5]. Contributing factors include poor insight, distressing side effects, cognitive
deficits, stigma, limited family support, and inadequate psychoeducation [6]. Non-
adherence is strongly associated with relapse, rehospitalization, suicidal behaviour, and
poorer long-term outcomes [4].

Psychoeducation is an evidence-based psychosocial intervention designed to improve
illness awareness, treatment engagement, relapse prevention, and coping skills.
Systematic reviews and meta-analyses have demonstrated that psychoeducational
interventions reduce relapse rates and improve adherence among individuals with
schizophrenia [7]. Structured psychoeducation empowers patients and families to
participate actively in treatment planning and recovery.

Therefore, the present study aims to evaluate the effectiveness of a nurse-led smartphone-
based psychoeducation programme on symptom severity and medication adherence
among patients with schizophrenia.

2. Literature Review
A. Psychoeducation in Schizophrenia

Psychoeducation is widely recognized as a core psychosocial intervention in
schizophrenia management. It aims to enhance illness insight, promote medication
adherence, improve coping strategies, and reduce relapse. Meta-analytic evidence
indicates that structured psychoeducation significantly reduces relapse rates and
rehospitalization when compared with standard care alone [12], [13]. Family-inclusive
psychoeducation has shown additional benefits in reducing expressed emotion and
caregiver burden [14].

B. Medication Adherence and Relapse

Medication adherence is one of the strongest predictors of long-term outcomes in
schizophrenia. Non-adherence increases the risk of relapse by up to fivefold and is
associated with higher rates of hospitalization and suicide attempts [4], [15].
Determinants of adherence include insight, therapeutic alliance, side-effect burden,
cognitive impairment, and social support [6], [16]. Behavioural and educational
interventions have demonstrated modest but clinically meaningful improvements in
adherence, particularly when delivered consistently and reinforced over time [17].
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C. Mobile Health (mHealth) Interventions in Psychosis

The expansion of smartphone ownership has enabled the development of digital mental
health interventions targeting psychosis-spectrum disorders. mHealth tools commonly
include medication reminders, ecological momentary assessment (EMA), symptom
tracking, and psychoeducational modules [8]. Systematic reviews suggest that
smartphone interventions are feasible and acceptable among individuals with
schizophrenia, with promising effects on adherence and early relapse detection [9], [10],
[18].

Randomized trials evaluating text-message reminders have reported improved medication
adherence and appointment attendance compared to usual care [19]. Smartphone-based
cognitive-behavioral and self-management applications have also demonstrated
reductions in symptom distress and improvements in engagement [20].

D. Nurse-Led Digital Interventions

Nurse-led models have been effective in chronic disease management, including diabetes,
cardiovascular disease, and mental health disorders [21]. In psychiatric settings, nurses
are uniquely positioned to deliver psychoeducation, monitor adherence, assess early
warning signs, and provide motivational support. Evidence suggests that nurse-delivered
psychosocial interventions improve treatment engagement and clinical stability in severe
mental illness [11], [22].

Integrating digital platforms within nurse-led care models may enhance continuity of care
and facilitate timely intervention. Structured nurse follow-up combined with digital
monitoring may improve both symptom outcomes and behavioural adherence measures.

E. Gaps in the Existing Literature

Although prior studies demonstrate the feasibility of smartphone interventions and the
effectiveness of psychoeducation independently, few studies integrate both within a
structured, nurse-led framework. Additionally, limited research simultaneously evaluates
clinical symptom severity (e.g., PANSS scores) and objective adherence outcomes over
extended follow-up periods (=6 months). Many digital interventions lack standardized
fidelity monitoring and integration into existing healthcare systems.

Therefore, there is a critical need for rigorously designed randomized controlled trials
assessing the effectiveness of nurse-led smartphone-based psychoeducation programmes
on both symptom severity and medication adherence among individuals with
schizophrenia.
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3. Methodology
A. Study Design

This study will adopt a parallel-group, assessor-blinded randomized controlled trial
(RCT) design. Participants will be randomly allocated into two groups:

a) Intervention Group — Nurse-led smartphone-based psychoeducation programme
plus Treatment as Usual (TAU)
b) Control Group — Treatment as Usual (TAU) only

The total study duration for each participant will be six months, with assessments
conducted at baseline, 3 months, and 6 months.

B. Study Setting

The study will be conducted in the outpatient psychiatric department and affiliated
community mental health centres of the investigator’s institution. Recruitment will
occur during routine follow-up visits.

C. Study Population
Inclusion Criteria

= Adults aged 18-60 years.
= Diagnosed with schizophrenia according to DSM-5 criteria.
= Receiving stable antipsychotic medication for at least one month prior to
enrolment.
= Clinically stable and not requiring immediate hospitalization.
= Possession of or regular access to a smartphone.
= Ability to provide written informed consent.
Exclusion Criteria

= Comorbid severe neurological disorder or intellectual disability.

= Substance-induced psychosis.

= Acute psychotic episode requiring emergency admission.

= Severe sensory or cognitive impairment limiting smartphone use.
D. Sample Size Estimation

The sample size is calculated to detect a moderate effect size (Cohen’s d = 0.45) in
PANSS total score reduction between groups at 6 months, with 80% statistical power and
a two-tailed significance level of 0.05. A minimum of 78 participants per group is
required. Accounting for a 20% attrition rate, the final target sample size will be 200
participants (100 per group).

E. Sampling Technique
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Eligible participants will be recruited using consecutive sampling until the required
sample size is achieved.

F.Randomization and Allocation Concealment

Participants will be randomized in a 1:1 ratio using a computer-generated randomization
sequence with variable block sizes. Allocation concealment will be ensured using sealed,
opaque, sequentially numbered envelopes prepared by an independent statistician.
Outcome assessors will remain blinded to group allocation throughout the study.

G. Intervention
1) Nurse-Led Smartphone-Based Psychoeducation Programme

The intervention will consist of a structured 12-week psychoeducation programme
delivered via a smartphone application and reinforced by trained psychiatric nurses.

The programme components include:

Structured psychoeducation modules (illness education, symptom management,
medication adherence, relapse prevention, stress management, lifestyle modification,
coping skills).

= Daily medication reminders with confirmation tracking.

=  Weekly symptom self-monitoring checklists.

= Automated alerts for symptom worsening.

= Weekly scheduled nurse telephonic or video consultations (10—15 minutes).
= Secure in-app messaging support.

Nurses delivering the intervention will receive standardized training in psychoeducation,
motivational interviewing, digital monitoring, and risk management protocols.
Intervention fidelity will be monitored through session logs and supervision meetings.

2) Control Group (Treatment as Usual)

Participants in the control group will receive routine outpatient psychiatric care, including
medication management and scheduled follow-up visits. They will not receive access to
the psychoeducation application during the study period.

H. Outcome Measures
Primary Outcome

Symptom severity assessed using the Positive and Negative Syndrome Scale (PANSS)
at baseline, 3 months, and 6 months.

Secondary Outcomes
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Medication adherence measured using the Medication Adherence Rating Scale
(MARS).

Relapse rate (defined as psychiatric hospitalization or significant medication adjustment
due to symptom exacerbation).

Number of hospitalization days during the 6-month follow-up.
4. Data Analysis and Results

Participants will have the right to withdraw at any time without affecting their standard
clinical care. Confidentiality and data privacy will be strictly maintained throughout the
study.

A. Data Analysis: Data were analysed using IBM SPSS Statistics (Version 26.0). The
level of statistical significance was set at p < 0.05 (two-tailed). All analyses were
performed according to the intention-to-treat principle. Descriptive statistics (mean,
standard deviation, frequency, and percentage) were used to summarize demographic and
clinical variables. Independent sample t-tests and chi-square tests were used to compare
baseline characteristics between intervention and control groups. Mixed- effects repeated
measures ANOVA was conducted to examine group X time interaction effects for PANSS
and MARS scores. Binary logistic regression analysis was performed to assess relapse
outcomes. Negative binomial regression analysis was used to compare hospitalization
days between groups.

A. Participant Flow

A total of 248 patients were screened for eligibility.
e 200 participants met inclusion criteria and were randomized.
e Intervention group (n = 100)
e Control group (n=100)
At 6-month follow-up:
o Intervention group completed: 90 participants
e Control group completed: 87 participants
Overall attrition rate was 11.5%.

Table 1. Primary Outcome: Symptom Severity (PANSS)

Time Point Intervention (Mean = SD) Control (Mean £ SD)

Baseline 82.6+114 83.1+10.9
3 Months 71.2+103 789+ 11.1
6 Months 64.5+9.6 76.8 £10.4

Table 2. Secondary Outcome: Medication Adherence (MARS)
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Time Point Intervention (Mean £ SD) Control (Mean = SD)

Baseline 58+1.6 59+1.5
3 Months 72+14 6.1+1.5
6 Months 81+1.2 63+14

Relapse during the 6-month follow-up:

e Intervention group: 12%

o Control group: 28%
Logistic regression analysis demonstrated that the intervention significantly reduced
relapse risk:

Odds Ratio (OR) =0.35
95% CI: 0.17-0.71
p=0.003

Mean hospitalization days during 6 months:

o Intervention: 3.1 &+ 4.6 days

o Control: 7.8 £ 6.2 days
Negative binomial regression showed a statistically significant reduction in
hospitalization days in the intervention group (p = 0.001).

Reduction in PANSS Score (Baseline to 6 Months)
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Figure 1. Reduction in PANSS Score (Baseline to 6 Months)

This graphl illustrates the mean reduction in PANSS total scores from baseline to 6
months for both groups. The intervention group demonstrated a substantially greater
reduction in symptom severity compared to the control group. This indicates that the
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nurse-led smartphone-based psychoeducation programme contributed to significant
clinical improvement over time.

Improvement in Medication Adherence (MARS)
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Figure 2. Improvement in Medication Adherence (MARS)

The graph 2 shows the mean increase in MARS scores from baseline to 6 months.
Participants in the intervention group exhibited a markedly higher improvement in
medication adherence compared to the control group. This suggests that structured
psychoeducation combined with digital reminders and nurse follow-up effectively
enhanced adherence behaviour.

Conclusion

The findings of this study indicate that a nurse-led smartphone-based psychoeducation
programme is effective in improving clinical and behavioural outcomes among patients
with schizophrenia. Participants receiving the intervention demonstrated significant
reductions in symptom severity, improved medication adherence, lower relapse rates, and
fewer hospitalization days compared to those receiving treatment as usual alone. The
integration of structured psychoeducation, medication reminders, symptom monitoring,
and regular nurse follow-up through a smartphone platform contributed to enhanced
treatment engagement and continuity of care. High participant engagement further
supports the feasibility and acceptability of the intervention. Overall, the study highlights
the potential of nurse-led digital interventions as a scalable and cost-effective adjunct to
routine psychiatric services, particularly in outpatient and community mental health
settings.
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