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Abstract 

 

Thalassemia is a chronic hereditary blood disorder that requires lifelong 
blood transfusions and iron chelation therapy, significantly affecting the 
physical, emotional, social, and academic functioning of adolescents. These 
challenges highlight the need for innovative, technology-based 
interventions to support sustainable self-care. This study aimed to 
determine the effectiveness of the SETARA (Self-Care Thalassemia 
Adolescents) application in improving the quality of life among adolescents 
with thalassemia compared to standard education. A quasi-experimental 
pre–post design with a control group was conducted involving 34 
adolescents aged 12–18 years with transfusion-dependent thalassemia. 
Participants were equally divided into intervention and control groups (n = 
17 each). The intervention group used the SETARA application for 4–8 
weeks, while the control group received standard education. Quality of life 
was measured using the PedsQL Thalassemia Module and analyzed using 
a paired samples t-test. The results showed a statistically significant 
improvement in the quality of life in the intervention group (p < 0.001), 
indicating the effectiveness of the SETARA application. In contrast, the 
control group did not show a significant change (p = 0.205). In conclusion, 
the SETARA application is effective in improving the quality of life of 
adolescents with thalassemia and has the potential to complement standard 
education and clinical care. It is recommended that adolescents use the 
application regularly, and healthcare professionals integrate it into patient 
education and family support programs. 
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1. INTRODUCTION 
Thalassemia is a genetic disorder characterized by abnormal hemoglobin 

production, often requiring lifelong blood transfusions and iron chelation therapy (Andriani 
et al., 2022). This hereditary blood disorder is caused by mutations in globin genes, 
leading to reduced or ineffective hemoglobin synthesis and resulting in chronic hemolytic 
anemia, with clinical manifestations ranging from asymptomatic conditions to severe 
thalassemia major that necessitates lifelong transfusions (Tuo et al., 2024). Thalassemia 
is broadly classified into α-thalassemia, β-thalassemia, and other rarer forms, with α and 
β types being the most prevalent and representing a major focus of global health services 
(Tuo et al., 2024). Globally, the prevalence of thalassemia was estimated at 1,310,407 
cases in 2021, with an age-standardized prevalence rate of 18.28 per 100,000 population 
and an incidence rate of 1.93 per 100,000 per year (Tuo et al., 2024). 
Hemoglobinopathies, including thalassemia, contribute substantially to the global disease 
burden, with approximately 300,000–400,000 children born annually with severe forms 
and around 4.4 per 10,000 live births affected, particularly in regions such as the 
Mediterranean, Africa, the Middle East, Southeast Asia, and southern China (BGI 
Genomics, 2023). Asia, especially East and Southeast Asia, is recognized as the 
“thalassemia belt,” with high prevalence rates reaching 54.26 per 100,000 and 43.38 per 
100,000, respectively, in 2021 (Tuo et al., 2024). 

Indonesia is part of this high-burden region, with a significant number of β-
thalassemia major cases requiring long-term transfusion and iron chelation therapy 
(Weatherall, 2023). National data indicate a continuous increase in the number of 
thalassemia cases, rising from 10,973 in 2021 to 12,155 in 2022, reflecting a growing 
demand for healthcare services (Ministry of Health of the Republic of Indonesia quoted in 
CNN Indonesia, 2025). West Java Province accounts for the highest proportion of cases, 
with approximately 4,717 patients, representing more than one-third of the national burden 
(CNN Indonesia, 2025). Earlier reports also showed that West Java contributed around 
35% of total cases in Indonesia, with an estimated 500–600 infants born annually with 
severe thalassemia if the carrier frequency reaches 5–10% (Yayasan Talasemia 
Indonesia – POPTI, 2011). These data highlight that thalassemia remains a significant 
public health concern in Indonesia. 

At the regional level, Sukabumi City and Regency have experienced an increasing 
number of thalassemia cases, with approximately 180 patients registered in POPTI 
Sukabumi and an addition of 3–4 new cases per month (Yayasan Talasemia Indonesia – 
POPTI, 2011). This trend underscores the importance of preventive strategies such as 
carrier screening, genetic counseling, and premarital education to reduce the incidence of 
thalassemia major (Yayasan Talasemia Indonesia – POPTI, 2011). Thalassemia is 
inherited in an autosomal recessive pattern, where children are at risk of developing 
severe disease if both parents are carriers, while carriers themselves are often 
asymptomatic or present with mild anemia (Unissa, 2018). The underlying 
pathophysiology involves mutations or deletions in globin genes (α, β, or δ), leading to 
ineffective erythropoiesis and hemolysis (Yuanyuan Tuo et al., 2024). 

Clinically, thalassemia major leads to severe anemia, requiring regular transfusions 
and resulting in iron overload that can damage multiple organs, including the heart, liver, 
endocrine system, and kidneys (Tuo et al., 2024). Patients often experience growth 
retardation, delayed puberty, bone deformities, and chronic fatigue, all of which 
significantly impair quality of life. Moreover, the disease has profound psychosocial 
impacts, affecting school performance, social relationships, and mental health, with 
increased risks of anxiety and depression when disease management and psychosocial 
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support are inadequate (Soteriades et al., 2025). Although primary prevention efforts such 
as mass screening and public awareness campaigns have been implemented, including 
those by POPTI Sukabumi, management strategies still predominantly focus on clinical 
treatment rather than holistic patient-centered care (Yayasan Talasemia Indonesia – 
POPTI, 2011). 

Standard management includes maintaining hemoglobin levels through regular 
transfusions and preventing iron overload chelation therapy. While curative approaches 
such as hematopoietic stem cell transplantation and gene therapy are emerging, their 
implementation is limited due to high costs, donor availability, and associated risks (Tuo 
et al., 2024; Soteriades et al., 2025). In this context, digital health interventions, such as 
mobile and web-based applications, have been developed to enhance self-care, treatment 
adherence, and health literacy among adolescents with thalassemia. However, existing 
applications largely focus on monitoring and reminders, with limited emphasis on 
interactive education, psychosocial support, and quality of life outcomes (Janatri, Kuan, & 
Harun, 2024). Although mobile-based genetic counseling has shown promising results in 
improving knowledge, satisfaction, and psychological well-being, evidence regarding the 
effectiveness of comprehensive self-care applications for adolescents remains scarce. 
Therefore, this study aims to determine the effectiveness of the SETARA (Self-Care 
Thalassemia Adolescents) application in improving the quality of life among adolescents 
with thalassemia. 

 
2. METHOD 

This study employed a quasi-experimental design with a pre-test and post-test 
control group to evaluate the effectiveness of the SETARA (Self-Care Thalassemia 
Adolescents) application on the quality of life of adolescents with thalassemia. The study 
involved 34 adolescents aged 12–18 years diagnosed with transfusion-dependent 
thalassemia major. Participants were selected using a purposive sampling technique 
based on predefined inclusion and exclusion criteria. The inclusion criteria were 
adolescents diagnosed with thalassemia major who underwent regular blood transfusions, 
were able to operate a smartphone, and were willing to participate in the study. Exclusion 
criteria included adolescents with cognitive impairments or severe comorbid conditions 
that could hinder participation. 

Participants were allocated into intervention and control groups using a non-
randomized approach while ensuring comparability of baseline characteristics between 
groups, with 17 participants in each group. The intervention group received access to and 
used the SETARA application for a duration of 4–8 weeks, whereas the control group 
received standard care without the application. 

Quality of life was assessed using the Pediatric Quality of Life Inventory (PedsQL) 
Thalassemia Module, which was administered before and after the intervention period. 
Data analysis was performed using the paired samples t-test to evaluate within-group 
changes in quality-of-life scores before and after the intervention. 

The sample size was determined using a formula for quasi-experimental studies with 
two groups, considering a 95% confidence level and 80% statistical power. Ethical 
approval for this study was obtained from the Ethics Committee of the Faculty of Medicine 
under ethical clearance number 164/KET/KE-FKES/I/2026. Written informed consent was 
obtained from all participants and their parents or legal guardians after a thorough 
explanation of the study objectives, procedures, and potential benefits. 
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3. RESULTS AND DISCUSSION 

Table 1. Distribution of Respondents by Age. 

Variable Average Std. Deviation Minimum  Maximum  

Age of Intervention Group 14.06 2.461 10 18 

Age of Control Group 14.24 2.463 10 18 

Table 1 shows that the sample in this study who became respondents in the 
intervention group, the average age of the respondents was 14.06 years old with a 
minimum age of 10 years and a maximum age of 18 years. And in the control group, the 
average age of respondents was 14.24 years old with a minimum age of 10 years and a 
maximum age of 18 years. 
 
Table 2. Distribution of respondents by Late Education. 

Variable  Quantity (%) 

Latest Education 
Intervention Group 

Not in school 1 5.9 

Elementary School 5 29.4 

Junior High School 7 41.2 

High School 4 23.5 

Latest Education 
Control Group 

Not in school 1 5.9 

Elementary School 4 23.5 

Junior High School 8 47.1 

High School 4 23.5 

Total 17 100 

Table 2 shows that almost half of the final education of the intervention group that 
became respondents were junior high school graduates, as many as 7 people (41.2%). 
And almost half of the final education of the control group that became respondents were 
8 people (47.1%) with a junior high school education. 

 
Table 3. Distribution of respondents by gender. 

Variable  Quantity (%) 

Gender of the intervention Male 8 47.1 

Women   9 52.9 

Gender of the intervention Male 6 35.3 

Women   11 64.7 

Total 17 100 

Table 3 shows that most of the gender respondents in the intervention group were 
women, as many as 9 people (52.9%), and most of the gender respondents in the control 
group were women, as many as 11 people (64.7%). 

 
Table 4. Frequency of Quality of Life of Children with Thalassemia before and after the 
SETARA (Adolescent Self Care Thalassemia) intervention. 

Quality of Life Average Std. Deviation Minimum  Maximum  

Intervention Groups      

Pre-test 20.53 3.356 13 26 

Post test 52.24 8.066 40 67 

Control Group     

Pre-test 19.06 4.697 12 27 

Post test 19.76 4.024 12 27 
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Table 4 shows that the results of the study on the frequency of quality of life of 
children with thalassaemia before the intervention of SETARA (Adolescent Self Care 
Thalassemia) application in the intervention group averaged 20.53, the Std. Deviation 
value was 3.356, the lowest score was 13 and the highest was 26. And the average score 
after the intervention was 52.24, the Std. Deviation score was 8.066, the lowest score was 
40 and the highest was 67. The frequency of quality of life of children with thalassemia 
before the intervention of SETARA (Adolescent Self Care Thalassemia) application in the 
control group averaged 19.06, Std. Deviation value 4.697, lowest score 12 and highest 
27. And the average score after intervention was 19.76, the Std. Deviation score was 
4.024, the lowest score was 12 and the highest score was 27. 

 
Table 5. Analysis of the effectiveness of SETARA (Adolescent Thalassemia Self) 
application on the quality of life of children with thalassaemia. 

Variable 

Paired Differences 

t p-value 
Network 

Std. 
Devia

tion 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Intervention 
Quality of Life 
Pretest – 
Intervention 
Quality of Life 
Posttest 

-31.706 9.211 2.234 -36.442 -26.970 -14.192 <0.001 

Quality of Life 
Pretest Control 
– Quality of Life 
Posttest Control 

-0.706 2.201 .534 -1.838 .426 -1.322 0.205 

Based on table 5, the results of the statistical test with the Paired Samples Test in 
the intervention group obtained a P value of <0.001 (p-value < 0.05), where it can be 
concluded that there is an effectiveness of the application of SETARA (Self Care 
Adolescent Thalassemia) on the quality of life of children with thalassemia in the 
intervention group. Meanwhile, in the control group, a p-value of 0.205 (p-value >0.05) 
was obtained, where it can be concluded that there was no difference in the quality of life 
of children with thalassaemia in the control group without being given the SETARA 
(Adolescent Thalassemia Self) application. 

The findings of this study demonstrated a substantial improvement in the quality of 
life (QoL) of adolescents with thalassemia in the intervention group following the use of 
the SETARA (Self-Care Thalassemia Adolescents) application. The mean QoL score 
increased markedly from 20.53 (SD = 3.356) to 52.24 (SD = 8.066), indicating a 
statistically and clinically significant improvement. The magnitude of change reflects a very 
large effect size (Cohen’s d ≈ 4.7), far exceeding the conventional threshold for a large 
effect (>0.8), and surpassing findings from similar studies such as the moderate increase 
in self-efficacy reported by Kharaman-nia et al. (2023). These results are consistent with 
the findings of Andriani (2025), who reported that the SETARA model significantly 
improved knowledge, transfusion adherence, and self-care behaviors among adolescents 
with thalassemia in Indonesia. However, the interpretation of a “very strong effect” should 
be approached cautiously due to the limited availability of direct comparisons with non-
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digital control groups, as highlighted by Ayu and Mulyono (2023), who found positive but 
still limited and evolving evidence regarding mobile applications and QoL outcomes. 

The observed improvement in QoL can be explained by the mechanisms embedded 
within the SETARA application, including interactive reminders, multimedia-based 
education, and family involvement, which collectively enhance self-efficacy. This aligns 
with the Self-Determination Theory (SDT), which emphasizes autonomy, competence, 
and relatedness as key drivers of intrinsic motivation in managing chronic diseases 
(Fauziyah, 2025). Similar findings were reported in studies referenced by Kharaman-nia 
et al. (2023), where smartphone-based interventions improved self-efficacy more 
effectively than conventional educational approaches due to greater accessibility and user 
engagement. Furthermore, the integration of family-centered approaches, as 
demonstrated by Kharaman-Nia et al. (2023), reinforces the importance of parental 
involvement in improving QoL outcomes, supporting the conceptual framework underlying 
the SETARA intervention. 

Nevertheless, as a quasi-experimental study without full randomization, the results 
are potentially influenced by selection bias, where participants in the intervention group 
may have had higher baseline motivation or better access to digital resources. This 
limitation is consistent with concerns raised in thalassemia research regarding non-
randomized designs and the potential influence of confounding variables such as disease 
severity (Ahmed Mohamedain et al., 2025; El-Khalifa, et al., 2025; Mohamedain, 2025; 
Indriani, Triyono, & Mulyono, 2025; Rahman et al., 2025). Additionally, the improvement 
in QoL may partly reflect the Hawthorne effect, where participants modify their behavior 
due to awareness of being observed. External factors such as existing social and family 
support systems in Indonesia, where thalassemia prevalence is relatively high and 
baseline QoL is often low, may also contribute to the observed improvements (Fauziyah 
et al., 2025). Comparatively, evidence from randomized controlled trials, such as genetic 
counseling applications, suggests that while digital interventions can produce significant 
short-term benefits, their long-term effects may diminish over time. 

In contrast, the control group did not demonstrate a meaningful improvement in QoL, 
with mean scores remaining relatively stable (19.06 to 19.76) and a non-significant 
statistical result (p = 0.205). This finding is consistent with previous studies indicating that 
QoL improvements are more likely to occur in groups receiving structured interventions. 
For example, Borhani, et al. (2011) reported significant improvements in intervention 
groups exposed to family-centered empowerment programs or smartphone-based 
education, while control groups showed minimal or no change. Similarly, Janatri, Kuan, & 
Harun (2024) emphasized that the effectiveness of mobile and web-based interventions 
is predominantly observed in intervention groups, with comparison groups typically 
demonstrating negligible changes. These findings support the interpretation that without 
structured educational or psychosocial interventions, QoL among adolescents with 
thalassemia tends to remain stable in the short term. 

The effectiveness of the SETARA application is further supported by the statistically 
significant results in the intervention group (p < 0.001), indicating that digital self-care 
interventions can play a crucial role in improving QoL. Smartphone-based self-care 
education significantly enhances self-efficacy compared to traditional methods. Additional 
support is provided by Ayu & Mulyono (2023), who reported that mobile applications for 
thalassemia are well-received and have the potential to improve psychosocial functioning. 
Moreover, structured interventions combining education, psychosocial support, and self-
care strategies are effective in improving QoL in thalassemia patients. These findings 
reinforce the notion that the SETARA application, as a structured and interactive digital 



 
66 

 

 

intervention, contributes not only to knowledge improvement but also to behavioral 
changes and enhanced self-management capacity. 

From a theoretical perspective, these findings are consistent with self-care theory 
and behavior change models, which emphasize the importance of knowledge, skills, 
motivation, and social support in achieving better health outcomes (Borhani, et al., 2011). 
The absence of significant improvement in the control group further supports Orem’s Self-
Care Deficit Nursing Theory, which posits that improvements in QoL require structured 
support systems rather than routine care alone (Khademian, Kazemi Ara, & 
Gholamzadeh, 2020; Khazaei, Razaghi, & Vashani, 2021; Urtekin, & Eroglu, 2024; Xie et 
al., 2025). Evidence from other studies, such as Kharaman-Nia et al. (2023), also 
highlights that meaningful improvements in QoL are typically achieved through sustained 
and comprehensive interventions rather than short-term or unstructured approaches. In 
the Indonesian context, where socioeconomic challenges, stigma, and limited access to 
healthcare services persist, digital interventions such as SETARA offer a practical and 
scalable solution to enhance patient engagement and self-care behaviors (Janatri, Kuan, 
& Harun, 2024; Mardhiyah et al., 2024). 

Despite these promising findings, several limitations must be acknowledged. First, 
the quasi-experimental design without randomization introduces potential selection bias 
and limits causal inference. Second, the relatively small sample size and single-center 
setting reduce the generalizability of the findings. Third, the short duration of the 
intervention limits the ability to assess long-term sustainability and clinical outcomes, such 
as serum ferritin levels. Fourth, the use of self-reported QoL instruments may introduce 
reporting bias, particularly in the absence of blinding. Additionally, variability in external 
factors such as family support, internet access, and socioeconomic status may have 
influenced the outcomes. Finally, the lack of comparison with other structured educational 
interventions makes it difficult to determine the relative superiority of the SETARA 
application. Future studies are recommended to employ randomized controlled trial 
designs, larger multi-center samples, longer follow-up periods, and additional objective 
clinical indicators to strengthen the evidence base. 

4. CONCLUSION 
Based on the results of the analysis, the implementation of the SETARA (Self-Care 

Thalassemia Adolescents) application was found to significantly improve the quality of life 
of adolescents with thalassemia in the intervention group, while no significant change was 
observed in the control group. These findings indicate that the use of the SETARA 
application is effective in supporting adolescents in enhancing self-care skills, promoting 
independence in disease management, and fostering a more positive perception of their 
health condition. Conceptually, this study confirms that digital-based interventions 
focusing on strengthening knowledge and self-care capacities can contribute to 
improvements across physical, psychological, social, and environmental domains of 
quality of life in adolescents with thalassemia. 
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