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Abstract: Academic literature available in large scale online databases presents both opportunities as 

well as challenges to modern researchers. In this scenario, we are developing a software with name 

ResearchRover that would provide a platform to researchers for automated literature review of these 

large scale online articles using advancement in AI/ML. At present this software is available in the form 

of a prototype. It allows researchers to search and download articles on a specific topic of interest and 

create a local database of the articles and associated metadata. Based on the local database content, the 

platform provides integrated search, and metadata aggregation utilities. The ResearchRover program is 

available in GitHub portal at https://github.com/Poly-777/Research_Rover along with associated 

documents for researchers. This automated platform for research literature review process will help in 

bridge the gap in research comprehension and analysis, offering a solution that moves beyond traditional 

scholarly search capabilities. The system architecture and detailed algorithms of the ResearchRover 

software are available elsewhere whereas key features are presented to have a scoping view on the 

current research scenario on smart healthcare software development process in this article. Large 

language model-based research trend analysis of the article metadata revealed growth, success stories 

and challenges in healthcare software industry across the globe. 

Keywords: Research Literature Review; Automation; Large Language Model; AI/ML; Natural 

Language Processing 

1. Introduction 

Literature review is a fundamental component of the research process, as it enables 

researchers to understand the current state of knowledge related to a specific problem area. 

Through the examination of previously published studies, researchers can identify established 

findings, unresolved issues, methodological limitations, and emerging research directions [1–

2]. A literature review helps researchers define research objectives, identify suitable variables, 

and justify the methods used in a study. It is often the first step in research because it allows 

scholars to understand existing theories, important studies, and current developments in a 

subject area. Literature reviews can be presented in different forms, like  Such as standalone 

review papers and introductory sections of research articles. they can also be classified as 

separate chapters in dissertations and technical reports. In addition to summarising previous 
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studies, a good literature review compares and evaluates earlier findings from previous research 

to create a strong foundation for future research. 

In recent years, the number of published research articles has increased significantly. 

This has made it difficult for researchers to handle and study large amounts of scientific 

information manually [3–4]. Reports show that the Scopus database included more than 90 

million publications by 2023,  out of which more than 20 million were available as open-access 

articles. Large publication houses like Elsevier, Springer, Wiley, MDPI, and Frontiers have 

played a major role in this growth since 2016 [5]. To maintain scientific integrity, it is essential 

to give proper citations to earlier research. Recognising prior contributions and supporting 

cumulative knowledge development within the research community create a structured 

environment for the researchers. However, conducting a systematic and timely literature review 

has become increasingly challenging due to the rapid growth of publications across digital 

databases.  

Due to this rapid surge in manuscript publications, researchers now need automated and 

intelligent tools to support literature review and knowledge discovery activities more 

effectively. Relevant studies are sometimes overlooked because of limited awareness of prior 

work, parallel development of similar ideas, or inadequate review practices [6]. Missing 

citations can reduce recognition for original contributors, obscure the evolution of ideas, and 

result in duplication or inconsistency in scientific understanding. To ease the review process, 

publishers often maintain search engines to suggest relevant articles on the topic of interest. 

However, the process of identifying, organising, and critically analysing relevant literature 

across all publishers remains time-consuming and cognitively demanding. Existing academic 

search engines such as Google Scholar, Semantic Scholar, or PubMed provide access to vast 

repositories of research papers, they typically do not facilitate contextual interaction, content-

level understanding, or integrated synthesis of findings. These tools offer limited mechanisms 

for personalised exploration, or metadata curations.  

In general, the collection, extraction, and synthesising of the required data for 

systematic reviews are highly manual, error-prone, labour-intensive, and often do not provide 

a global view of  any field of scientific research. This article presents an AI-augmented 

literature review platform prototype called ResearchRover that facilitates the academic 

literature exploration process through integrated search and, metadata aggregation. We believe 

that this platform would enhance access to available online information and help interpret, 

synthesize, and evaluate that information critically, for a high-quality literature review. 

1.1. Related Work 

Literature surveys are usually an informal, preliminary, and descriptive exploration of 

existing studies primarily conducted by individual researchers as methodology. With a higher 

level of methodological rigour, the scoping review provides an overview of a research area 

following a formal, structured, and transparent evidence synthesis method. According to 

frameworks developed by Hilary Arksey and Lisa O’Malley [7] and later refined in 

methodological guidance by Peters and co-researchers [8], a scoping review follows explicit 

steps such as clearly defined research questions, systematic and reproducible search strategies, 

transparent inclusion/exclusion criteria, and structured data charting and synthesis. The scoping 

review framework clearly highlights the requirement of the defined research questions. It also 

defines a structured study selection process involving multiple reviewers [9]. Over the period, 
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research reporting standards such as the PRISMA Extension for Scoping Reviews (PRISMA-

ScR) have also improved the consistency and transparency of the scoping reviews principles 

[10].  

Scoping review principles are useful in an emerging research area where available 

testimony is varied and not yet appropriate for detailed meta-analysis. The clearly framed 

research question, and well defined scoping review principles help researchers explore the 

breadth of available literature across multiple databases [11]. Researchers select the predefined 

inclusion and exclusion criteria to maintain consistency throughout the review process. 

Relevant information from the selected studies is organised and summarised by researchers 

using descriptive analysis and thematic grouping to identify research trends, existing gaps, and 

possible future directions. Such an approach was adopted by Bhutani and colleagues in their 

study on screen time usage [12].  

With the Fourth Industrial Revolution 4.0 and 5.0, several software tools have been 

developed to improve keyword-based article retrieval. As the selection of search terms often 

depends on a researcher’s familiarity with the subject area, it can sometimes limit the diversity 

and relevance of retrieved studies. Guerra and colleagues proposed a system that combines 

metadata and semantic information to transform search keywords into SQL (Structured Query 

Language) queries for structured data sources [13]. The methodology improves traditional 

keyword searching. However, generating accurate SQL queries for complex relationships 

among multiple data elements is challenging. In recent years, AI- and machine learning-based 

tools have also been introduced to support literature review activities by assisting researchers 

in searching, organising, and analysing scholarly articles with reduced manual effort.  

The semantic web based method reported to outperforms keyword-based search 

engines in retrieving relevant results by interpreting the semantic meaning of a query rather 

than relying only on exact keyword matches [14]. As reported by Sarica and co-researchers, a 

semantic engineering knowledge graph (EKG) trained on the full patent database using NLP 

automated and augmented the traditionally heuristic and iterative process of keyword discovery 

[15]. This EKG serves as the foundation to retrieve and rank keywords from retrieved patents 

matching those keywords based on the title and abstract of the research articles. Recently, 

several platforms have emerged to support different stages of automated literature review. 

OpenResearcher is an AI-powered Retrieval-Augmented Generation (RAG) with an LLM- 

based platform designed to answer diverse research questions by combining real-time 

information retrieval with generative reasoning over scientific literature [16]. Instead of 

considering comprehensive thoroughly peer reviewed article databases such as PubMed, 

Scopus, or Web of Science, the original implementation of OpenResearcher uses the arXiv 

corpus. Another tool ResearchRabbit available at https://www.researchrabbit.ai/ facilitates AI-

assisted exploration as used for scoping reviews [17-18]. ResearchRabbit is designed primarily 

for literature discovery through citation and authorship networks, using interactive maps to 

identify related, influential, and emerging research. Litmaps (https://docs.litmaps.com) is 

another automation tool for citation-network-based discovery and visualisation that allows 

researchers to explore relationships among papers and identify relevant literature through 

customisable search algorithms. Elicit (https://elicit.com) is another such tool for literature 

search, screening, full-text data extraction, and evidence synthesis, with extracted information 

linked to supporting evidence from the source articles. 
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However, many of such tools lack a fully integrated system to facilitate researchers to 

search, filter, analyse, and directly interact with curated content in a seamless manner. AI/ML 

based tools, still in  the preliminary stage, often hallucinate when retrieving scientific 

knowledge and therefore need proper reference on any conclusion drawn on any research topic. 

The ResearchRover platform is designed as an integrated research-literature corpus 

management and analysis framework, in which articles retrieved from public scholarly 

databases are downloaded and maintained in a local database, followed by keyword/content-

based analysis and AI-assisted question answering over the researcher-defined corpus. 

Therefore, the ResearchRover platform focuses on researcher-controlled corpus construction, 

local/persistent article storage, computational analysis, and evidence-grounded interrogation of 

the resulting corpus whereas other existing tools emphasise citation-based discovery and 

visualisation, and/or AI-assisted search, screening, extraction, and synthesis. This architecture 

provides a complementary approach to existing platforms, particularly for reproducible 

literature-analysis workflows in which researchers need direct control over the retrieved article 

collection and subsequent analytical procedures. Keeping the multidisciplinary nature of this 

journal in view, we have skipped the system architecture and detailed algorithms of the 

ResearchRover software and presented how the software can be used by researchers across 

different domains for article retrieval and analysis. As a use case of this automated platform 

ResearchRover, we searched the PubMed biomedical research literature database and presented 

a scoping review on smart healthcare software industry. 

2. Materials and Methods 

ResearchRover provides a user-friendly online platform to explore research articles 

across publishers on a topic of interest, download articles and associate information. It allows 

researchers to create a local database integrated with NLP-based query support (Figure 1). It is 

an AI-augmented online tool that combines real-time academic search and metadata 

enrichment to support contextual interaction via natural language queries. This tool is designed 

to retrieve relevant research articles from publicly available databases, and to support semantic 

clustering and metadata extraction. It provides a prototype of a natural-language question 

answering facility based on the retrieved literature. This ResearchRover acts both as a 

discovery engine and a tool for higher-order scholarly synthesis. The system employs modern 

web architecture, featuring a responsive React frontend for user interaction and a robust 

Flask/Python backend that composes data retrieval, processing, enrichment, semantic analysis, 

and AI interaction. 

2.1. Features and Functionalities of ResearchRover 

ResearchRover provides a user-friendly web-based platform to explore research articles 

across publishers on a topic of interest, download articles and associated information to create 

a local database integrated with NLP based query support. At present ResearchRover provides 

search and download facilites from PubMed database hosted by the National Library of 

Medicine (NLM) as it provides free APIs that allow developers to search, retrieve, and analyse 

medical research data. It allows users to:  

• Search and download: Users can search databases using keyword-based queries on the 

selected database, apply filters such as publication year and result limits to refine results. 
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It retrieves detailed metadata including title, abstract, authorship, publication year, DOI, 

and source links. Export search results in CSV format and download available PDF files 

in a consolidated ZIP archive for offline access. 

• Analysis: Users can upload article metadata in the form of CSV file and generate word 

cloud and co-occurrence network of the key words used in the articles. 

• AI Chat: Utilise "Rover AI," an intelligent assistant powered by a Retrieval-Augmented 

Generation (RAG) system, to ask natural language questions about the content of the 

retrieved papers and receive well-informed, citation-supported answers grounded in the 

content of those documents. 

  
 

 
Figure 1. A three panel figure showing ResearchRover home page (top left), research article search page (top right) and 

analysis of research articles (bottom). 
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3. Results and Discussion 

As a use case of this automated platform ResearchRover, we searched for biomedical 

research literature database PubMed and presented a scoping review on smart healthcare 

software industry that provides a compact view of current research scenario in smart health 

care software development processes. We have used the search, aggregate and analysis features 

of ResearchRover in this article. First, we availed keyword based analysis feature of 

ResearchRover for bibliometric and text-mining analysis of scientific literature followed by 

large language model-based research trend analysis of the article metadata revealed growth, 

success stories, and challenges in healthcare software industry across the globe. We have 

analysed in detail keywords used in these articles, which are author-selected terms that 

represent the major concepts, topics, methods, or themes of a scientific article. These words 

facilitate article retrieval, indexing, classification, and discoverability in scholarly databases 

and search engines, enabling researchers to locate relevant publications through topic-specific 

searches. 

3.1. Keyword based Analysis Feature of ResearchRover for Bibliometric and Text-Mining 

Analysis of Scientific Literature 

3.1.1 Article Search Criteria used on PubMed Database 

We searched PubMed database for articles on "smart healthcare" and "health 

informatics" on 22 May 2026. Regarding inclusion and exclusion criteria, we considered 

articles in English and removed duplicates. In total 5716 articles were downloaded for this 

study which are available in a CSV file at https://bit.ly/4tXSJ4Z. The keyword-based analysis 

feature of ResearchRover helped us generate word cloud and co-occurrence networks for 

bibliometric and text-mining analysis of this research literature. A word cloud is a visual 

representation of text in which words are displayed with different sizes according to their 

frequency or another predefined measure. A word cloud is generally regarded as a 

complementary visualisation rather than a rigorous analytical method, because word frequency 

alone does not capture semantic relationships, context, or the importance of individual studies. 

For more informative analysis, a word cloud can be combined with keyword frequency 

statistics, and co-occurrence networks. 

3.1.2 Word Cloud on "smart healthcare" and "health informatics" 

The keyword distribution shows a clear concentration around digital health, artificial 

intelligence, machine learning, and health informatics, with several secondary themes related 

to healthcare delivery, clinical applications, public health, and research methodology. The word 

cloud is given in the Figure 2.  
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Figure 2. The figure presents distribution of keyword used in the 5716 research articles in the form of a word cloud. 

The most frequent keywords are “digital health” (448 occurrences), “artificial 

intelligence” (439), “machine learning” (261), “health informatics” (257), “telemedicine” 

(186), “telehealth” (132), “deep learning” (117), “electronic health records” (112), “mHealth” 

(111), “large language models” (97), and “mobile health” (91). Other prominent terms include 

public health, mental health, health equity, clinical decision support, natural language 

processing, epidemiology, implementation science, and public health informatics. The 

occurrence of terms such as systematic review, meta-analysis, qualitative research, and scoping 

review also indicates substantial methodological research within the literature. 

3.1.3. Keyword Co-occurrence Network Analysis 

The keyword co-occurrence network provides a graphical representation of the thematic 

relationships and research associations within the smart healthcare and health informatics 

literature. This co-occurrence network for the articles under study is given in Figure 3. The 

network is centred on highly connected themes such as digital health, artificial intelligence, 

machine learning, and health informatics, which act as major hubs linking several related 

research areas. Strong associations among artificial intelligence, machine learning, deep 

learning, natural language processing, and large language models indicate the increasing 

integration of advanced computational and AI techniques into healthcare research. Similarly, 

the connections of digital health, telemedicine, telehealth, mHealth, and several health issues 

including obesity reflect the growing emphasis on technology-enabled healthcare delivery and 

remote healthcare services. Keywords related to electronic health records, clinical decision 

support, public health, mental health, epidemiology, and health equity form additional thematic 

linkages, demonstrating the application of informatics and AI across both clinical and 

population-health domains. Overall, the co-occurrence structure suggests that the research 

landscape is highly interconnected, with AI and digital health technologies serving as central 

themes that bridge technological development, healthcare applications, and public-health 

research. 
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Figure 3. The figure presents distribution of keyword used in the 5716 research articles in the form of a word cloud. 

3.2. Large Language Model-Based Research Trend Analysis of the Article Metadata 

3.2.1 Database Search Criteria 

We probed the PubMed database with the search string ("smart healthcare" OR "digital 

health" OR "health informatics") AND ("software" OR "software development" OR 

"healthcare IT") on 11 May 2026. Till date, 3617 articles on the topic were available in the 

PubMed database published since 1982. Bibliographic details of the articles analysed in this 

study are available at https://bit.ly/4tXSJ4Z. We have used an OpenAI large language model 

service to extract research trends from the articles considered and Microsoft Excel for preparing 

figures. 

3.2.2 Inclusion and Exclusion Criteria 

In our research trend analysis on Smart Healthcare, we focused exclusively on the 

PubMed database. Any article not included in the PubMed search tool was excluded and may 

be considered as a limitation of this research. 

3.2.3. Exponential Growth in Number of Publications in PubMed Database 

PubMed database publication timeline data on the articles revealed that the growth of 

publications was exponential since the first article was published in 1982 and the growth has 

increased significantly since 2016 (Figure 4). Out of the total publications, 85.84% of articles 

were published only after 2015. 
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Figure 4. Year wise number of publications on smart healthcare software industry in PubMed database from 1982 till May 

2026 

The substantial increase in publications on smart healthcare after 2015 can be attributed 

to the rapid advancement of digital technologies and their widespread integration into 

healthcare systems. Developments in artificial intelligence, machine learning, cloud 

computing, big data analytics, and the Internet of Things (IoT) significantly expanded the scope 

of smart healthcare research. The increasing adoption of wearable devices, mobile health 

applications, telemedicine platforms, and electronic health record systems has also contributed 

to the rising demand for software-based healthcare solutions. In parallel, national, and 

international initiatives promoting healthcare digitalisation, along with increased investment 

from the healthcare and software industries, stimulated interdisciplinary research in health 

informatics and intelligent healthcare systems. The emergence of Industry 4.0 concepts and 

smart-system integration also contributed to the expansion of this field. 

3.2.4. PubMed Research Articles Addressing Diverse Health Conditions 

Analysis of the article titles retrieved from the PubMed database indicates that smart 

healthcare research has been applied to a wide range of medical and public health problems 

(Table 1). It can be observed that many publications focus on general healthcare monitoring 

and digital health systems, indicating the growing importance of intelligent technologies in 

healthcare management and patient care. Among specific health domains, infectious diseases 

including COVID-19 represented one of the most frequently studied areas, reflecting the 

increased adoption of telemedicine, remote monitoring, and digital surveillance technologies 

during recent years [19-22]. A significant amount of attention was also observed to be given 

by researchers to cancer care [23-24], maternal and child health [25], mental health [26], 

cardiovascular diseases [27], diabetes [28], neurological disorders [29], and elderly healthcare 

[30]. In addition, several studies addressed respiratory diseases [31], rehabilitation [32], 

lifestyle specific disorders [33], chronic diseases [34], and sleep related health conditions [35]. 
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Table 1. Reference of health issues among PubMed indexed publications from 1982 till date 

Sl. No Reference for Health Issues Number of Articles 

1 Cancer 163 

2 Cardiovascular Diseases 140 

3 Chronic Diseases 20 

4 COVID-19 and Infectious Diseases 189 

5 Diabetes 92 

6 Elderly and Geriatric Care 122 

7 General Healthcare / Health Monitoring 2250 

8 Maternal and Child Health 157 

9 Mental Health 146 

10 Neurological Disorders 76 

11 Obesity and Lifestyle Disorders 60 

12 Rehabilitation and Disability 42 

13 Respiratory Diseases 63 

14 Sleep Disorders 17 

3.2.5. Software and Digital Technologies Specified in PubMed Research Articles Aligning with 

the Healthcare Challenges 

The study findings show that smart healthcare technologies are used in many medical 

sectors. Leverage of such technology helps disease diagnosis, patient monitoring, prevention, 

and personalised healthcare services. Analyses indexed in PubMed show that smart healthcare 

research uses different technologies and digital systems to address advanced healthcare 

challenges (see Table 2) [36]. Artificial intelligence and machine learning are widely used for 

disease identification, support in clinical decision support, data analysis, and personalized 

treatment planning, including applications related to diabetes and skin cancer detection [37–

38]. Researchers are also paying more attention to mobile health applications [39], 

telemedicine services [40], and IoT-based wearable devices [41]; particularly for remote 

healthcare and continuous patient monitoring. Other important research areas include 

electronic health records [42], augmented and virtual reality technologies [43], cloud 

computing, big data analytics [44], blockchain applications in healthcare [45], rehabilitation 

robotics [46], and healthcare cybersecurity [47]. Overall, these studies show that healthcare 

systems are increasingly depending on software-driven technologies to improve medical 

services and patient care. 

Table 2. Health issues addressed among PubMed indexed publications from 1982 till date 

Sl. No. Software Technology Used Number of Articles 

1 Artificial Intelligence and Machine Learning 338 

2 Big Data and Analytics 26 

3 Blockchain 19 

4 Cloud Computing 17 

5 Cybersecurity and Privacy 37 

6 Decision Support Systems 77 

7 Electronic Health Records (EHR/EMR) 138 



Multidisciplinary Research Journal   Volume 2, Issue 2, 2026 

ISSN (online): 3108 – 1533   April – June 2026 
 

76  
 

8 General Digital Health Technologies 2314 

9 Internet of Things (IoT) 90 

10 Mobile Health Applications 172 

11 Robotics and Automation 12 

12 Smart Monitoring Systems 14 

13 Telemedicine and Telehealth 62 

14 Virtual Reality and Augmented Reality 143 

15 Wireless and Communication Technologies 12 

Remote healthcare technologies like telemedicine services and wearable monitoring 

systems face several challenges. Such as those related to network connectivity, real-time data 

transfer, and software scalability and reliability [48]. These limitations may affect the 

efficiency and reliability of remote healthcare delivery and continuous patient monitoring. 

Several publications also imply challenges related to user acceptance, usability, digital literacy, 

and adoption of smart healthcare technologies among healthcare professionals and patients [49, 

50]. Furthermore, regulatory approval processes, standardisation issues, high implementation 

costs, and the need for multidisciplinary collaboration between software engineers, clinicians, 

and healthcare institutions remain significant barriers for the software industry [51-53]. 

4. Conclusion 

This article presents a use case for providing an overall view of healthcare software 

development process. It employs a large language model-based research literature automation 

software prototype, ResearchRover designed for collecting and analysing vast amounts of 

scientific publications available online in the public domain such as PubMed, IEEE, etc. The 

tool helps improve the coverage, organisation, and accessibility of scholarly information with 

reduced time and effort required. 

Supplementary Information 

This article has the following supplementary files. The download links are available 

alongside the article on the journal website. 

a) S1:This supplementary file contains the research papers details on Smart Healthcare 

dataset retrieved through the ResearchRover platform (Additional File 1: Table S1). 

b) S2: This supplementary file contains the additional dataset retrieved through the 

ResearchRover platform (Additonal File 2: Table S2). 

c) S3:  This figure explains the ResearchRover platform workflow (Adddtional File 3: 

Figure S3). 

Multidisciplinary Domains 

This research covers the domains: (a) Computer Science, (b) Health informatics, (c) 

Software engineering 
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