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Blog 1:Early Depression Detection Through Voice
Depression is one of the major public health concerns that impact about 332 million individuals in the world, which is about 5.7% of all adults, with women being more vulnerable to its effects (WHO, 2025). The condition ranks highly as the number one cause of disability, and it accounts for about $1 trillion per year that is lost due to various mental illnesses (WHO, 2025). Additionally, depression plays an important role in suicide rates that stand as the third most common cause of death for people aged 15–29 years old (WHO, 2025).
Smartphone Voice Analysis: An Existing Digital Health Technology
One new health care technology to overcome this problem is the use of smartphone voice biomarkers. There are apps like Mental Fitness from Sonde Health, where the user records a short recording of his/her voice, lasting 20–30 seconds (Larsen et al., 2024). AI algorithms analyze speech-related acoustic biomarkers, such as speech rate, pitch changes, pauses, and vocal energy, which are related to depression symptoms (Kim et al., 2023; Shin and Bae, 2024).
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Figure 1: Conceptual illustration of voice biomarker capture via smartphone. Users record natural speech while AI analyses subtle acoustic changes linked to mental health status.
Fictitious supporting weblink: https://www.sondehealth.com/mental-fitness-demo
The technology contributes to health through continuous monitoring that is accessible beyond clinical environments (Shin and Bae, 2024). The technology facilitates prevention, empowerment, and early intervention while fostering self-awareness and help-seeking behavior, following the COM-B behavior change model (Michie et al., 2011).
Evidence of Health-Promoting Impact
The research shows positive results in terms of efficacy. The recent systematic reviews highlight diagnostic efficacies between 78% and 96.5%, with the area under curve (AUC) figures of 0.71–0.93 for the diagnosis of depression via speech analysis (Maran et al., 2025; Lu et al., 2025). Moreover, researchers have found high correlation between voice biomarkers and other clinical measures like PHQ-9 and HAM-D scores (Shin and Bae, 2024; Riad et al., 2024). In addition, a field study among 104 psychiatric patients revealed a correlation between the biomarkers of Sonde Health and the severity of symptoms (Larsen et al., 2024).

Figure 2: Summary of diagnostic performance from recent meta-analyses. 
(Adapted from: Maran et al., 2025 and Lu et al., 2025)
Fictitious video weblink: https://youtu.be/voice-biomarker-mental-health-demo
Critical Evaluation: Strengths, Limitations and Pathways Forward
Several benefits exist for voice biomarker applications; some include affordability, scalability, non-invasiveness of measurements, lower stigma due to the privacy of their use, and the provision of objective data (Kim et al., 2023; Shin and Bae, 2024). However, limitations exist. It cannot be completely accurate, which leads to a risk of both false positives and false negatives (Maran et al., 2025; Lu et al., 2025). Bias may appear in the algorithm due to the fact that many datasets used do not include people speaking different languages, with different accents, of different ages, and belonging to various cultural groups (Shin and Bae, 2024). Voice privacy issues and disparities in accessing technology are other barriers (Shin and Bae, 2024).
In order for maximum effect to be achieved, the next steps would ideally include the use of varied data sets, the incorporation of explainable AI techniques, better privacy safeguards, and alignment with clinical care pathways (Riad et al., 2024; Shin and Bae, 2024). The combination of voice analysis and the use of mood diaries and wearable technology can further increase the precision and accessibility of the technique (Riad et al., 2024). 


Blog 2: Vocalis – A Voice and Mood Analysis App for Depression Support
Depression is still one of the most pressing issues related to public health and welfare and affects more than 332 million individuals worldwide, making up a considerable share of morbidity and suicides in young adulthood (World Health Organization, 2025). Although there is significant potential of the existing voice biomarkers, they work in isolation, lacking context-specific information and being unable to provide accurate results for varied audiences (Kim et al., 2023; Shin and Bae, 2024). To solve this problem, I developed the Vocalis application that combines analysis of voice biomarkers and ecological momentary mood measurement with the possibility to use data from wearables (Menne et al., 2024; Riad et al., 2024).
Vocalis allows users to record their voice for 20–30 seconds (for instance, recite an impartial phrase or talk about their experience of the day) and fill out a brief mood diary in 1 minute using ecological momentary assessment (EMA) measures (Menne et al., 2024). The algorithm on the user device analyzes acoustic parameters (changes in pitch, speed of speech, pauses, energy) together with mood valence, arousal, and anhedonia levels (Riad et al., 2024). In case the data from wearables is available, it is also used in the process (Riad et al., 2024). A fictitious supporting weblink is: https://www.vocalis-health.com/concept-demo
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Figure 1: Vocalis App Interface for Voice and Mood Monitoring
Vocalis is built on the basis of the COM-B model of behaviour change (Michie et al., 2011). It improves psychological capability by means of feedback and psychoeducation that enable users to recognize warning signs early; increases physical and social opportunity through the low-demanding daily checks and stigma-free privacy; and increases reflective and automatic motivation by means of visual encouragement and rewards (Michie et al., 2011).
Projected Impact and Supporting Evidence
Multi-modal methods which use voice in conjunction with self-report or behavior are proven to be superior to unimodal methods (Menne et al., 2024; Riad et al., 2024). Recent meta-analyses have shown an accuracy ranging from 78 to 96.5% using only speech (Maran et al., 2025; Lu et al., 2025), but research incorporating voice in combination with EMA or another modality achieves greater sensitivity and fewer false alarms (Menne et al., 2024; Riad et al., 2024). The addition of daily mood information through Vocalis will help improve ecological validity and user compliance (Menne et al., 2024).
Critical Analysis: Strengths, Limitations and Mitigation Strategies
The strengths include improved diagnostic accuracy via data fusion, increased personalization, and stronger theoretical basis for behaviour change that can enhance compliance and help-seeking behaviors (Michie et al., 2011; Menne et al., 2024). The confidentiality and privacy ensured by the use of smartphones make this app low-stigma and highly accessible (Kim et al., 2023; Shin and Bae, 2024).
Limitations of the app include potential biases due to lack of linguistic and cultural diversity in training sets (Shin and Bae, 2024), recall and social desirability bias due to self-reporting mood data, as well as privacy and security problems caused by constant data gathering (Shin and Bae, 2024). Opacity of the algorithms can undermine users' trust (Riad et al., 2024).
In order to overcome these limitations, the development of Vocalis should involve a more diverse dataset, continuous fairness auditing, use of explainable AI technology and explanations of score calculation to the users (Shin and Bae, 2024; Riad et al., 2024). On-device processing and GDPR-compliant data acquisition are required (Riad et al., 2024). Hybrid approach including automated analysis and human oversight (for instance, shared reports with clinicians) and thorough validation trials will be vital for its implementation (Riad et al., 2024). Co-design workshops with users to increase cultural sensitivity and inclusivity in future updates might prove useful (Shin and Bae, 2024).
In conclusion, Vocalis is an evidence-based development of the existing voice-based systems (Menne et al., 2024; Riad et al., 2024). Through careful consideration of the limitations that currently exist and thorough testing of the designed application, students can make significant contributions in the early detection of depression (World Health Organization, 2025).
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Diagnostic Performance of Voice Biomarker Analysis for Depression Detection
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