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ABSTRACT: We plan to integrate the four core modules of face emotion detection, voice recognition, and
handwritten detection in to a unified Child Abuse Mental Health Prediction Model (CAMSPM). This integration will
enable the model to combine multiple data sources, Offering a holistic perspective on a minor’s psycho- logical and
emotional well-being within the framework of maltreatment. The survey module will capture self-reported emotional
states and behavioral patterns, while the face emotion detection module will assess facial expressions to identify signs
of distress. Voice recognition will analyze speech pat- terns and tone to detect anxiety or emotional strain, and hand-
written detection will examine writing samples for anomalies linked to emotional distress. By integrating these diverse
inputs, the model will offer a more accurate and holistic prediction of potential mental health challenges, facilitating
early intervention and targeted support. The next steps will focus on ensuring seamless data flow across the modules,
refining the model’s predictive capabilities, and conducting thorough validation to enhance its effectiveness in real-
world applications. Moreover, expanding CAMSPM’s capabilities to include predictive maintenance and monitoring
features could further enhance its utility. By continuously monitoring for new data inputs and changes in existing data,
the model can proactively update its predictions and risk assessments, ensuring ongoing accuracy and reliability.

KEYWORDS: Mental health, Machine learning, Prediction, Algorithm, CNN.
I. INTRODUCTION

There has been a long-standing debate in mental health regarding the usefulness of clinical judgment versus statistical
prediction for diagnosis and assessment of psychiatric conditions (Meehl, 1954). Data solidly support the use of
reliable, replicable, and quantifiable measurement in domains of personality functioning, cognitive performance, and
life experiences. One of the emerging opportunities in this area is expansion of statistical prediction of key clinical
variables through the consolidation of multiple data sources, particularly across large samples of individuals. Psychiatry
may derive advantages from the rapid acceleration of computational power and numerical methods such as machine
learning and at-scale language models. These methods include the use of natural language processing to analyze text in
social media posts and chart notes in electronic medical records, facial and vocal expression in recorded videos,
consolidation of meta-data in domains of device usage such as typing speed and number of communications, as well as
velocity of movement captured by GPS features of smartphones and accelerometers, among others (Cai and Liu, 2022;
Chen et al., 2022; Han et al., 2023). Passive assessment and use of valid but retrospective information avoids the risk of
response bias and may increase the validity of subsequent predictions.

Abuse can lead to long-term psychological trauma, emotional distress, and a range of mental health disorders.
Predictive models that can identify children at risk and foresee the possible mental health impacts of abuse are of great
interest as the need for early intervention and assistance becomes more apparent In response, this study introduces an
innovative approach: the Child Abuse Mental Symptom Prediction Model (CAMSPM), which uses advanced machine
learning techniques to address this challenge. Traditional approaches to identifying and responding to child abuse often
rely on retrospective analysis and subjective assessments, which can delay intervention and sometimes worsen the
psychological toll on the child. CAMSPM, how- ever, takes a different approach by leveraging machine learning
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algorithms to analyze large datasets, incorporating various demographic, behavioral, and socio-economic factors related
to child abuse cases. By combining these diverse factors, CAMSPM aims to predict specific mental health symptoms,
enabling proactive, personalized support strategies.
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Fig 1: Prediction of Mental Health Issues among Working

A profound shift in juvenile well-being and psychological aid is exemplified by the implementation of machine intel-
ligence for anticipating instances of child maltreatment. By enabling early diagnosis and intervention, CAMSPM
surpasses the constraints of conventional approaches by providing a data-driven and objective approach using computer
algorithms. Because of its versatility and scalability, the model may also be used to increase the effectiveness of child
protection systems in a variety of socioeconomic and cultural contexts. Developing CAMSPM has required a
multidisciplinary approach, drawing expertise from psychology, social work, and data science. Collaborative efforts
among researchers, practitioners, and policymakers have helped compile extensive datasets covering a range of risk
factors, protective factors, and mental health outcomes associated with child abuse.

By fostering this interdisciplinary collaboration, CAMSPM bridges the gap between research and practice, translating
theoretical knowledge into real-world interventions that prioritize the mental well-being of vulnerable children.

Il. LITERATURE REVIEW

As interesting as these relationships are, the identification of victims of abuse can be challenging as it relies upon the
self-report of the victim, and self-reports are inherently vulnerable to bidirectional responses biases, including
minimization or exaggeration, as well as other potential sources of distortion. The CTQ, which is a self-report measure
that is widely used for the assessment of childhood histories of abuse and neglect, is a very straightforward and
transparent instrument. Although there are considerable data supporting the validity of this measure in many settings,
its potential vulnerability to distortion remains a significant problem. For this reason, there would be considerable
value, both for clinical care and for research applications, if patients who might be victims of psychological trauma
could be identified using automated or semi-automated methods that relied upon indicators that were less obvious to the
subject (e.g., questionnaires that did not specifically ask about abuse or other incidentally collected data). This could
also expand the potential for cross-validation of GWAS signatures of abuse experiences. In an effort to develop such
measures we performed a consolidated analysis, using machine learning strategies, to examine the correlates of three
different types of childhood abuse measured with the CTQ.

Survey Child abuse is a pervasive and deeply concerning global issue with far-reaching implications for the mental

health of affected children. Its long-term effects often manifest as psychological trauma, emotional distress, and various
mental health disorders. Recognizing the critical need for timely intervention and support, there has been a growing
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emphasis on developing predictive models to identify children at rsk and forecast potential mental health outcomes
stemming from abuse.

This study introduces a groundbreaking solution: the Child Abuse Mental Symptom Prediction Model (CAMSPM),
driven by advanced machine learning techniques. Traditional ap- proaches to identifying and addressing child abuse
often depend on retrospective analyses and subjective evaluations, which can delay interventions and amplify the
psychological burden on victims. In contrast, CAMSPM leverages machine learning algorithms to process extensive
datasets containing demographic, behavioral, and socio-economic variables linked to child abuse cases. By integrating
these diverse factors, the model aims to predict specific mental health symptoms, paving the way for proactive and
personalized intervention strategies. The application of machine learning to child abuse pre- diction marks a significant
shift in child welfare and mental health care.

CAMSPM seeks to overcome the limitations of conventional methods by providing a data-driven, objective framework
for early detection and intervention. Additionally, the scalability and adaptability of these models present opportunities
to enhance the efficiency and effectiveness of child protection systems across varied socio-cultural environments. The
development of CAMSPM relies on a multidisciplinary approach, incorporating insights from psychology, social work,
and data science. Collaboration among researchers, practition- ers, and policymakers has enabled the creation of
compre- hensive datasets that encompass a wide range of risk factors, protective factors, and mental health outcomes
associated with child abuse. Through this interdisciplinary synergy, CAMSPM endeavors to close the divide between
academic inquiry and practical implementation, converting conceptual progress into tangible measures that emphasize
the welfare of vulnerable minors.

Juvenile maltreatment is a widespread and profoundly dis- tressing concern with grave ramifications for the
psychological stability and holistic welfare of those impacted. Despite per- sistent initiatives to combat this issue,
accurately detecting and alleviating the psychological consequences of mistreatment continues to pose a formidable
obstacle. Conventional methods for detecting and responding to child abuse are often reactive, relying on clear signs or
direct disclosures. However, these approaches can fail to capture subtle or early indicators of mental health struggles in
affected children. Furthermore, the subjective nature and lack of standardization in traditional assessments can result in
inconsistencies in identifying at-risk children and delivering appropriate support. This underscores the pressing need for
proactive, data-driven approaches capa- ble of predicting and addressing the mental health outcomes associated with
child abuse.

Il. METHODS

The Child Abuse Mental Symptom Prediction Model (CAMSPM) leverages advanced machine learning techniques to
address the intricate relationship between child abuse expe- riences and their mental health outcomes. Our proposed
system integrates a multifaceted approach by incorporating modules for face emotion detection, survey analysis, voice
recognition, and video detection. This comprehensive framework allows for a nuanced understanding of each case,
combining emotional expressions, self-reported data, vocal cues, and behavioral observations to identify at-risk
children. By leveraging state- of-the-art computational models, including guided learning paradigms, ensemble
frameworks, and deep neural architec- tures, CAMSPM discerns intricate patterns and interrelations across multifaceted
data streams. This integrative methodol- ogy amplifies the precision and dependability of prognostics, facilitating the
early recognition of prospective psychological distress and laying the foundation for strategic, data-informed remedial
measures.

The Child Abuse Mental Symptom Prediction Model (CAMSPM) using machine learning techniques employs a
multifaceted algorithmic approach aimed at predicting mental health symptoms among children who have experienced
abuse. Initially, the algorithm incorporates data preprocessing steps to clean and standardize diverse datasets
encompassing demo- graphic information, behavioral patterns, and socio-economic factors associated with child abuse
incidents. Following pre- processing, CAMSPM employs sophisticated computational intelligence techniques,
including decision tree structures, randomized forest models, support vector frameworks, and neural architectures, to
identify intricate patterns and latent interdependencies within the dataset.By iteratively training and optimizing these
algorithms using supervised learning techniques, CAMSPM aims to predict the likelihood of spe- cific mental health
symptoms, enabling early intervention and support tailored to individual needs.

IJIRSET©2025 | Anl1SO 9001:2008 Certified Journal | 10714



http://www.ijirset.com/

ﬂ“gﬁ International Journal of Innovative Research of
1JIRS Science, Engineering and Technology (IJIRSET)

Impact
Factor

8.699

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 4, April 2025
|DOI: 10.15680/IJIRSET.2025.1404699|

s
| Mental Health Anxiety Stage Disorder Prediction
= £ Model (MH_ASD_PM)
s
= Data
Preprocessing
s Classification
& Training Data 1 SVM
¥ - Feature 2. KM
= \ 3 : 3.\MLP
% \ Selection

S Testing Data l
@g _|_DI Anxiety Stage Prediction Model |

Data

Fig 2: A hybrid mental health prediction model using Support Vector Machine

For the face recognition component, we utilized convo- lutional neural networks (CNNSs), which are exceptionally
proficient in visual data interpretation tasks. Convolutional Neural Networks (CNNs) are architected to autonomously
and dynamically extract spatial feature hierarchies from imagery. Through the utilization of pre-trained architectures,
such as VGG16 or ResNet, the model enhances feature recognition and classification efficiency. we fine-tuned the
network on our dataset to accurately identify facial expressions that may indicate distress or fear, which can be
associated with abusive situations. The key steps in this process include;

IV. RESULT ANALYSIS

Employing another element of the original archival database, measurement of psychopathology and personality
variables captured by the Minnesota Multiphasic Personality Inventory, Adolescent Version (MMPI-A), we examined
the correlations between different experiences of abuse and neglect as reported on the CTQ with
personality/psychopathology and cognitive/intellectual variables. Through the use of sophisticated machine learning
strategies, we evaluated our ability to identify the presence of historical abuse based on responses to concurrently
collected personality/psychopathology questionnaire items and measures of intelligence. We performed
multidimensional clustering of individuals with different types and levels of abuse and related those self-reported early
trauma variables with intelligence and personality/psychopathology outcomes.
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Fig 3: Accelerating Data Loading in Neural Network Training
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As noted above, traditional statistical analyses of the intelligence scores suggested correlations with the self-reported
history of sexual and physical, but not emotional abuse. By examining all three abuse subtypes and their association to
personality/psychopathology as well as intellectual variables, we were able to determine whether the previous findings
are replicated with personality and psychopathology as an additional predictor. Also, we looked to see if the previous
specificity of abuse subtypes to intelligence is paralleled by a similar specificity to personality/psychopathology
variables or if all three abuse subtypes are similarly related to MMPI-A scores.

V. CONCLUSION

The Child Abuse Mental Symptom Prediction Model (CAMSPM) is a significant step forward in supporting child
welfare and mental health. Using comprehensive datasets and advanced analytical methods, the model helps identify at-
risk children and predict potential mental health symptoms result- ing from abuse. This proactive approach allows
healthcare professionals, social workers, and policymakers to implement timely and targeted interventions to mitigate
the effects of abuse on mental well-being. CAMSPM also emphasizes the importance of collabora- tion among
researchers, practitioners, and policymakers in addressing complex social challenges. By combining expertise from
different fields, The framework closes the divide between theoretical exploration and practical
implementation.Enabling more effective solutions for protecting vulnerable children. Moving ahead, continued focus
on research, technology, and ethical practices will be essential for maximizing the impact of CAMSPM. Through
collective efforts, The framework pos- sesses the capacity to create a substantial impact on the well-being of impacted
minors and aid in fostering a more secure and nurturing community.
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