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Abstract: The psychological disorders have increased especially during the COVID-19 pandemic. Such mental 

disorders increased with the continuity of the military escalation, wars, and violence in Palestine. Such an unhealthy 

environment caused a third of the Palestinian population to need psychological health services. Furthermore, 

children have more suffering from such psychological disorders and need much effort to make recover their normal 

mental health. This study aims to investigate the prediction of psychological disorders among Palestinian children 

and identify the proper machine learning classifier using data Mining techniques. The dataset was collected from 

handwriting clinical psychologist papers under the supervision of a psychologist. 133 instances were distributed on 

54 mental attributes including the class attribute. The study focuses on eight simple and complex psychological 

disorders. However, eight classification models of machine learning were utilized. Results show that all models 

(AdaBoost, Neural Network, Logistic Regression, Random Forest, SVM, Tree, KNN, and Naive Bayes) have an 

excellent AUC (more than 0.9). Furthermore, five models that are AdaBoost, Neural Network, Logistic Regression, 

Random Forest, and SVM have an acceptable accuracy between 94% to 98.5%. 
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I.   INTRODUCTION 

In the last decade, statistics indicate that psychological disorders have become more prevalent in recent years as a result of 

wars, natural disasters, or pandemics. According to World Health Organization (WHO) in 2019, there was one in every 

eight people in the world living with a mental disorder. Furthermore, during the COVID-19 pandemic, such numbers of 

psychological disorders have increased significantly in the year 2020 by 26% for anxiety and 28% for major depressive 

disorders (WHO, 2022). In Palestine, around a third of the population is in need of psychological health services (Brady, 

2020; Marie, SaadAdeen, & Battat, 2020). Furthermore, Palestinian have the highest rate of mental health disorders in the 

Middle East (Brady, 2020). 

A psychological disorder is a synonym of a mental disorder and is sometimes called a mental illness (Cherry, 2022; 

American Psychiatric Association, 2013; Sumathi & Poorna, 2016). However, it involves significant disturbances in an 

individual’s thinking, cognition, emotional regulation, or behavior.  

WHO reported that while effective prevention and treatment options are available; unfortunately, the most people do not 

have an effective care  (WHO, 2022). Diagnosing a psychological disorder is a process, and it could include the evaluation 

of mental health disorders as well as physical conditions that could be related to the symptoms being experienced. Statistics 

show that people have more than one psychological disorder at the same time (Espié, et al., 2009), so the diagnosis should 

address all the individual symptoms. 
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One of the fundamental evaluation steps is the inspection and inquiring about the medical history and the symptoms. 

However, diagnosing children with psychological disorders is more problematic than diagnosing adults. Hence, their parents 

should be involved in the diagnosis sessions to answer some questions. (Sumathi & Poorna, 2016). 

Several studies reported that children are suffering from wars and violence (Baird, Panlilio, Seager, Smith, & Wydick, 2022; 

Espié, et al., 2009; Brady, 2020; Marie, SaadAdeen, & Battat, 2020). Furthermore, such effects on the mental health of 

children are often expressed through severe and chronic reactive psychological syndromes, including post-traumatic stress 

disorder, anxiety, and other behavioral problems (Espié, et al., 2009). However, after military escalation especially in Gaza 

Strip, Palestinian children suffering from such psychological disorders and need much international efforts to make recover 

their normal mental health (Espié, et al., 2009; Baird, Panlilio, Seager, Smith, & Wydick, 2022; WHO, 2022). Medical Aid 

for Palestinians (MAP) estimates that after 2009, 30% of adults reported symptoms of post-traumatic stress disorder. This 

percentage increased to 54% after 2014. The children’s reported symptoms included flashbacks, nightmares, distressing 

thoughts, trouble sleeping, and avoidant behavior (Medical Aid for Palestinians, 2020). However, MAP declared that 75% 

of children and adults have greater self-confidence after treatments via life skills sessions. 

Data Mining has been widely used in disease prediction to increase the accuracy of the rate of detection and reduce the tests 

that could be conducted (Sumathi & Poorna, 2016; Baird, Panlilio, Seager, Smith, & Wydick, 2022). Furthermore, applying 

data Mining techniques can be of great help to the clinical decision, diagnosis prediction, and improve the patient's quality 

of life (Alonso, et al., 2018). 

Six psychological disorders were identified the most cases in Palestine among children (Espié, et al., 2009; Marie, 

SaadAdeen, & Battat, 2020) which are Post-Traumatic Stress Disorder (PTSD), Specific Learning Disability (SLD), 

Intellectual Disability (ID), Autism Spectrum Disorder (ASD), Epilepsy, and Attention Deficit Hyperactivity Disorder 

(ADHD). Each disorder is defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American 

Psychiatric Association, 2013) as follow: 

PTSD refers to an anxiety disorder that develops in relation to an event which creates psychological trauma in response to 

actual or threatened death, serious injury, or sexual violation. 

SLD refers to a type of Neurodevelopmental Disorder that impedes the ability to learn or use specific academic skills such 

as reading, writing, or arithmetic. 

ID refers to a disorder that starts during the developmental period. It consists of certain intellectual deficits and challenges 

handling aspects of daily life like school, work, home, social life, health, among other things. 

ASD refers to a range of neurodevelopmental disorders that includes autism and related conditions. 

Epilepsy refers to a central nervous system disorder in which brain activity becomes abnormal, causing seizures or periods 

of unusual behavior, sensations and sometimes loss of awareness. 

ADHD is a disorder with its onset in early childhood, and is characterized by symptoms of hyperactivity, inattention, and 

impulsivity that interfere with daily and occupational functioning. 

II.   DATA MINING PSYCHOLOGICAL DISORDERS’ PREDICTION 

Data mining is one of the Artificial Intelligent (AI) services constructed as a process that incorporates two elements which 

are database and machine learning. However, data mining needs machine learning techniques and algorithms, while 

machine learning doesn't necessarily need data mining. 

In earlier years, in 1980s the expert systems technique was utilized for psychological disorders’ diagnoses (Sumathi & 

Poorna, 2016). The expert systems were used to manage the interview then used data mining for classification of the 

disorders (Miller, Pople, & Myers, 1982; Yap & Clarke, 1996). Luxton (2014) was investigated the implications of Artificial 

Intelligence (AI) on the psychological healthcare. That study focuses on the current and future applications in four activities 

comprises clinical training, treatment, psychological assessment, and clinical decision making. Furthermore, Alonso, et al. 

(2018) presented a review of the techniques and algorithms of data mining in mental health that existing research works in 

the literature between 2008-2018. 
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Several studies utilized different classification models on the psychological disorders datasets and different mental disorders 

types, the most widely models used (Lahmiri, Dawson, & Shmuel, 2018) such as Support Vector Machines (SVM) (Das & 

Ari, 2014; Gandomkar & Bahrami, 2014), Artificial Neural Networks (ANN) and SVM (Gil & Johnson, 2009), Decision 

Trees (DT), Naive Bayes (NB), and Multilayer Perceptron (MLP) (Kambhampati, Singh, Manikandan, & Ramkumar, 

2015). However, normally each machine learning and data mining model has deferent classification scores (Pirooznia, 

Seifuddin, Judy, & Mahon, 2011).  

However, the proper model chosen of the specific dataset is one of the most critical issues in data mining. In practice, the 

comparing the utilized models could figure out which is better based on its accuracy (Kambhampati, Singh, Manikandan, 

& Ramkumar, 2015; Gil & Johnson, 2009; Alzaza, 2021). 

III.   METHODOLOGY 

The dataset for predicting psychological disorders was collected from a clinical psychologist. It has 133 instances distributed 

on 54 attributes including the class attribute. Unfortunately, there are no computerized records for such psychological 

diagnoses, especially for children. However, the dataset was taken from handwriting papers with the supervision of a 

psychologist. 

Table 1 includes all attributes which formulate a question that should be answered by the parent of the child. Each question 

(attribute) represents a symptom that affects one or more expected psychological disorders. The class attribute represents 

one of the six psychological disorders identified as the most cases in Palestine. 

Table 1: dataset attributes 

# Attribute (Question) 

1 Does he have a difficulty in social interaction 

2 Does he have difficulty learning skills 

3 Does he have difficulty eye contact 

4 Does he suffer from delayed pronunciation 

5 Does he have repetitive patterns of movement and speech 

6 Does he have a habit of sticking to a routine 

7 Does he have an overabundance of sensory aspects 

8 Have symptoms lasted more than 6 months 

9 Fail to pay attention to details 

10 Is it difficult for him to perform activities 

11 Does he fail to follow instructions 

12 Does he not listen to the hadith 

13 Does he dislike jobs that require mental effort 

14 Do you lose essential items 

15 Is he distracted by an external stimulus 

16 Does he suffer from excessive forgetfulness 

17 Is he writhing in his chair 

18 Does he run and climb a lot 

19 Does he suffer from impulsivity when playing 

20 Does he have a lot of movement 

21 Does he talk excessively 

22 Is it difficult for him to wait for his responses 

23 Does he interrupt others when speaking 

24 Is it difficult for him to read the words 

25 Is it difficult for him to understand 

26 Is it difficult for him to express it 

27 Are the numbers difficult to know 
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28 Is mathematical thinking difficult 

29 Does he suffer from cramps 

30 Has the disorder persisted for more than a month 

31 Was he exposed to a traumatic event 

32 Is he repeatedly exposed to the traumatic event 

33 Does he have painful memories of the event traumatic 

34 Does he have dreams about the traumatic event repeatedly 

35 Does he reenact the traumatic event 

36 Does he suffer from psychological depression 

37 Does he avoid memories of the traumatic event 

38 Does he forget an important aspect of the traumatic event 

39 Does he have negative beliefs about himself 

40 Does he have tantrums 

41 Does he lazy to participate in important activities 

42 Does he suffer from recklessness 

43 Does he have watchful sums 

44 Does he have concentration problems 

45 Does he have a sleep disorder 

46 Does he have a feeling of detachment from himself 

47 Is he suffering from loss of consciousness 

48 Does he suffer from a lack of response after losing consciousness 

49 Does he suffer from staring after unconsciousness 

50 Does he suffer from fear and anxiety 

51 Is he out of control of the bowel and bladder 

52 Does he suffer from headache and fatigue 

53 Does he suffer from confusion 

54 Does he suffer from a mood disorder 

As shown in Table 2, the dataset has nine classes (categories). Six is the main mental disorders are SLD, PTSD, ID, ASD, 

Epilepsy and ADHD. Two represent a complex case which include more than one disorder class such as (ID and ADHD) 

and (ADHD and ASD). However, that last class represent the normal case of the children that were diagnosed. 

Table 2: The nine classes of the dataset 

# Class Name 

1 Specific Learning Disability (SLD) 

2 Posttraumatic stress disorder (PTSD) 

3 Intellectual Disability (ID) 

4 Autism Spectrum Disorder (ASD) 

5 Epilepsy 

6 Attention Deficit Hyperactivity Disorder (ADHD) 

7 ID and ADHD 

8 ADHD and ASD 

9 Normal (No Psychological Disorder) 

Data mining process can be divided to two major parts that are data preprocessing and data mining. Data preprocess includes 

data cleaning, data transformation, and data reduction. Furthermore, data mining usefulness is very sensitive to preprocess 

steps in terms of its accuracy and consistency. Such steps are valuable in this study since it collected data from paper based 

which could include some missing data or human errors during data entry process to computer. 
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• Data Cleaning: This step involves the removal of noisy or incomplete data from the original dataset. All data has been 

double checked and screened by psychologists to be sure that dataset has no outliers or inconsistencies. 

• Data Transformation: This step includes data mapping and code generation process. However, all attributes 

(questions) have yes/no formats, so, data were coded to 1 and 0 respectively.  

• Data Reduction: This step has a vital role since it is applied to obtain relevant data for analysis from the original dataset. 

The collected dataset has 54 attributes which take long time to be answered by parents. Principal Component Analysis 

(PCA) was conducted to check ability for summarizing the attributes. Results indicates that 44 attributes can explains 99% 

of the dataset variance, see figure 1. 

 

 

 

 

 

 

 

 

 

Figure 1: Results of PCA for data reduction 

Data mining part of the data process will be presented in the next section. 

IV.   EVALUATION OF DATA MINING ALGORITHMS 

Evaluation and comparing several classification algorithms provide the most accurate algorithm that could proper for such 

dataset. Fortunately, there are several algorithms of data mining that can be applied on such dataset. Orange Data Mining 

was used as a data mining tools. Orange is an open source data analysis, machine learning, and visualization tool using 

Python scripting (OrangeDataMining, 2016). Eight classification algorithms have been evaluated and tested on the 

psychological disorders dataset that collected from the Palestinian children (see Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Data mining with all classification models 
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As shown in Table 3, the Area Under the Curve (AUC) of all classification models are more than 0.9 which considered 

excellent. Regarding the Classification Accuracy (CA), result shows that AdaBoost, Neural Network, Logistic Regression, 

Random Forest, and SVM were the best Prediction data mining models with CA percentages: 0.985, 0.985, 0.962, 0.940, 

0.940 respectively. 

Table 3: Test and scores of classifications 

Classification Model AUC CA Precision 

AdaBoost 1.000 0.985 0.987 

Neural Network 1.000 0.985 0.986 

Logistic Regression 0.998 0.962 0.968 

Random Forest 0.997 0.940 0.929 

SVM 0.981 0.940 0.923 

Tree 0.988 0.880 0.871 

KNN 0.980 0.842 0.830 

Naive Bayes 0.981 0.744 0.925 

However, the data mining results show that the dataset was accurate and consistent which is reflected in the percentage of 

all classification algorithms. 

For more practical three of the most predictable models were utilized in some real cases of children. Figure 3 shows the 

testing results of the real cases based on the testing models that are shown in Figure 4.  

 

 

 

 

 

Figure 3: Testing results on real cases 

 

 

 

 

 

 

 

 

Figure 4: Testing model of classification models 

V.   CONCLUSION 

Prediction in early stages is one of the most factors that affected on treatment process and can make it much effectively and 

efficiently. Several data mining models are available to make such prediction more accurate and precise. However, this 

study utilized eight classification models. Results show that all models (AdaBoost, Neural Network, Logistic Regression, 

Random Forest, SVM, Tree, KNN, and Naive Bayes) have an excellent AUC, i.e. more than 0.9. Furthermore, five models 

(AdaBoost, Neural Network, Logistic Regression, Random Forest, and SVM) have an acceptable accuracy between 94% 

to 98.5%.  
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Indeed, this study provides a dataset and algorithms ready to integrate with software applications such as mobile, websites, 

or desktop that can enable parents to make personal check-ups on the psychological disorders of their children.  
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