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SUMMARY 
Objectives: The key characteristics of this study are to highlight the research trend pertaining to the use of machine learning in 

the diagnosis and management of neuropsychiatric conditions. 

Methods: The last ten years (2011-2020) Scopus data related to the use of machine learning techniques in the diagnosis and 

management of neuropsychiatric disorders in human beings have been collected and examined using VOSviewer. The global internet 

trend for neuropsychiatric disorders and machine learning techniques during the observation period (1-Jan-2010 to 30-Nov-2020) 

has been also explored using Google Trend.

Results: The mean values of the Google trend for neuropsychiatric disorders and machine learning are 52.09 and 40.00 

respectively. Moreover, the correlation coefficient for the Google trend of USA, UK and the world found to be significantly (0.98) 

higher. Likewise, the mean values of web trend for USA, UK, and China are 42.17, 38.55, and 30.90. Additionally, the Google trend

for the term ‘machine learning’ in the observation period (1-Jan-2010 to 30-Nov-2020) has been also explored.  

Conclusion: It is observed that the researchers from the US (32.4%), UK (9.2%) and China (7.4%) are the prime contributors as 

far as mining and management of the neuropsychiatric disorders using machine learning is concerned. Moreover, the study revealed

that neuropsychiatric disorders (seizure, eating, mood, sleep, conduct, and intellectual) need more attention as far as machine

learning is concerned. 
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*  *  *  *  *  

INTRODUCTION

Neuropsychiatric disorders entail a broad range of 

medical conditions that span both neurology and 

psychiatry (Gautam & Sharma 2020, Pacheco-Lorenzo 

et al. 2020). Seizure, anxiety, depression, palsies, mig-

raine, addiction, ADHD, are some of the key neuro-

psychiatric issues. In general, infection, environmental 

factors, traumatic head injuries, medication side effects, 

are the key inducers of these brain disorders. These 

mental disorders can make a person physically or 

mentally disabled (Wichmann & DeLong 2006). These 

disorders may affect the sleep, attention, eating, mood, 

conduct, behaviour and intellectual level of the victims. 

Children, adults and old aged people are equally af-

fected by these human disorders. Autism, pervasive 

development, and attention deficit hyperactivity disor-

ders are common childhood related neuropsychiatric 

disorders. Likewise, Alzheimer, Parkinson, and stroke 

are common neuropsychiatric conditions among old 

aged persons.

The early diagnosis of these neuropsychiatric condi-

tions can save masses of human lives. In the last two 

decades, several computing techniques have been used 

to diagnose different human brain disorders.  

Machine Learning (ML) techniques are artificial 

intelligent methods that assist in automatic recognition 

(without explicit programming) of dimension, position, 

pattern, and deep interpretation of the data. In general, 

the ML techniques synthesize significant facts and con-

cepts to solve distinct real-life classification, clustering, 

regression and predictive problems (Jordan & Mitchell 

2015, Bose & Mahapatra 2011). Recently, distinct ML 

techniques have been used in the diagnosis of some of 

the different psychiatric, neuropsychiatric, and neurolo-

gical human disorders (Kaur & Sharma 2019).  

The key characteristics of this study are to highlight 

the research trend pertaining to the use of ML in the 

diagnosis and management of neuropsychiatric condi-

tions. The Google trend waves for ML techniques have 

also been highlighted for United States (USA), United 

Kingdom (UK), and China. The data for this study has 

been gleaned from the Scopus indexing database and 

Google trends (Google Trends).  

Related Works 

Earlier, different studies have been carried out to 

explore the publishing and research trend for disaster 

health (Kelen & Sauer 2008), public health research 

(Chuang et al. 2011), open access (Poltronieri et al. 

2016), clinical radiology (Rahman et al. 2005), predatory 

journals (Luki  et al. 2014), epidemiology (Takahashi et 

al. 1996), health services (Wisdom et al. 2012), ergo-

nomics (Lee 2010), feature selection (Sharma & Kaur, 

2020 ), and mariner health (Sharma 2021). However, a 

little attention is given to mine the research trend of 

neuropsychiatric disorders using machine learning. 
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METHODS

The research trend of the Scopus indexing data (last 

ten years) related to neuropsychiatric disorders and their 

diagnosis using machine learning techniques has been 

investigated. A suitable query has been designed and 

executed to get and examine the data. Here, the results 

lie those between January 1, 2010, to November 30, 

2020, have been mined. The results obtained through 

the Scopus database have been further analyzed using a 

bibliometric tool (VOSViewer).  

RESULTS AND DISCUSSIONS 

Neuropsychiatry diseases are mental disorders that 

affects the learning and working capacity of the indi-

viduals. It encompasses wide sphere of neurology and 

psychiatric medical conditions. Based on the condition, 

it may induce anger, depression, mood, eating and sleep 

disorder. It may also trigger attention, cognitive and 

perceptual deficits, which may ultimately affect the me-

mory, attention and reasoning capability of the victims 

(Hyman 2008). 

Based on the aforementioned query, 73 articles 

related to the use of ML techniques in the diagnosis and 

management of neuropsychiatric conditions have been 

identified. As per Scopus records, 1035 distinct key-

words have been acknowledged for these articles. For a 

minimum of two occurrences of the keywords, out of 

1035 distinct keywords, only 274 meets the threshold. 

The co-occurrence map for the same is presented in 

Figure 1. Based upon the total link strength of keyword 

occurrence network map, Figure 1 witnessed that the 

ML techniques have been used in mining magnetic 

resonance images, autism, parkinson, alzheimer, depres-

sion, and schizophrenia. The use of a support vector 

machine, feature learning, k-means clustering, and arti-

ficial neural network in mining and management of 

neuropsychiatric disorders has also been acknowledged. 

Additionally, the classification of mental diseases and 

brain mapping have also been explored using ML 

techniques. The direct or indirect use of ML in analysis 

of disease classification, genetic association, computer-

assisted diagnosis, biomarker, extracting clinical featu-

res, spectrum analysis, gene mutation, auditory situa-

tion, physiologic monitoring, and medical imaging has 

been recognized. However, no direct keyword connec-

tion of machine learning for mining of seizure, eating, 

mood, sleep, conduct, and intellectual disorders has been 

found. Therefore, more attention is needed in these areas.  

The year-wise distribution of the articles published 

during 2010-2020 has been examined. A positive 

publication growth rate has been observed. The rate of 

article indexed in last ten years is 2010 (1%), 2012 

(1%), 2013 (6%), 2014 (8%), 2015 (7%), 2016 (11%), 

2017 (7%), 2018 (10%), 2019 (22%), and 2020 (27%). 

Figure 1. Keyword Co-occurrence Map 
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Figure 2. Google Trend (Machine Learning) 

Amazingly, 49% of these articles have been pub-

lished in the last two years. The country-wise con-

tribution of the articles (mining and management of 

neuropsychiatric disorders using machine learning) 

along with their cumulative citation has also been 

extracted. Surprisingly, only 32 distinct countries re-

searchers are working in the area of mining and mana-

gement of neuropsychiatric disorders using machine 

learning. It is observed that the researchers from the 

USA (32.4%), UK (9.2%) and China (7.4%) are the 

prime contributors to these articles. Whereas, more 

effort is required from countries viz. India, Iran, Israel, 

Malaysia, Poland, Sweden, Saudi Arabia, Portugal and 

Thailand. The credit of top citations goes to the USA, 

UK, and China. However, if the average number of 

citations per document is recognized then India, Israel 

and Ireland are on the top list.  

Moreover, the ratio of open-access and subscrip-

tion-based articles is 36.9% (27), and 63.1 (46) respec-

tively. Based on category, the percentage of articles, 

conference papers, reviews, book chapters, books, data 

papers, and short surveys is 64.3%, 13.6%, 12.3%, 

5.4%, 1.36%, 1.36%, and 1.36% respectively. 

The global Google trend for neuropsychiatric dis-

orders and machine learning techniques during the 

observation period (1-Jan-2010 to 30-Nov-2020) has 

been also explored. The mean values of the Google 

trend for neuropsychiatric disorders and machine 

learning are 52.09 and 40.00 respectively. The Google 

trend for ML of the United States, United Kingdom, 

China and the world has been accessed. Figure 2 

witnessed a positive web trend for ML. The correlation 

of Google trend of USA, UK, China and the world is 

0.98, 0.98, and 0.81 respectively. Moreover, the mean 

values of web trend for USA, UK, and China are 

42.17, 38.55, and 30.90. The p-values for the Google 

trend of USA and world, UK and world, and China and 

world are 0.633, 0.676, and 0.016 respectively, which 

proves that there is significant variation in the popu-

lation means of these values.  

CONCLUSION

In general, a total of 7899 articles related to neuro-

psychiatric disorders have been published in the last ten 

years (2011-2020). However, only 73 articles witnessed 
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the use of ML in the diagnosis and management of 

neuropsychiatric disorders. No doubt, the utilization of 

ML in the diagnosis and management of neuro-

psychiatric conditions is growing. However, there is 

indeed a lot of work to be carried out. Some of the 

neuropsychiatric disorders (seizure, eating, mood, sleep, 

conduct, and intellectual) still need to be effectively 

mined using distinct machine learning techniques. The 

use of natural language processing techniques viz. 

keyword extraction, summarization will further help in 

identifying the areas of neuropsychiatric disorders for 

which the use of ML techniques has still need to be 

mined. A decent average rate of google trend for 

neuropsychiatric disorders and machine learning has 

been observed. A strong correlation coefficient for the 

Google trend of USA, UK and the overall world has 

been witnessed. In future, the semantic analysis of these 

articles can be done and used to get additional and more 

valuable insights. 
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