
Vol. 29 No. 05 (2023): JPTCP (446-456)  Page | 446 

Journal of Population Therapeutics 

& Clinical Pharmacology 
 

 
RESEARCH ARTICLE 

DOI: 10.53555/jptcp.v30i1.2596 

 

APPLICATION OF STATISTICAL SOFTWARE TRENDS IN 

REAL-WORLD IMPLEMENTATION  WITHIN CLINICAL AND 

PRE-CLINICAL TRIALS 
Gowtham.K 1*, Surya prakash.T 2 , Nandhini.R 2, Sineka.P 2, Mohankumar.S 2, Chidambar.P 2, 

Mohamed anas.S 2, Ranjith.T 2, Santhosh.M 2 , Surendra kumar.M 2.                        

 
1*Gowtham.K, Assistant professor, Department of Pharmacology, Senghundhar college of 

pharmacy, Tiruchengode-637205 
2Department of Pharmacy, SenghundharCollege of pharmacy, Tiruchengode-637205. 

 

*CorrespondenceAuthor: - Gowtham.K 

*Gowtham.K, Assistant professor, Department of Pharmacology, Senghundhar college of 

pharmacy, Tiruchengode-637205, E-mail:- gowtham251297@gmail.com 

 

Abstract  

The use of statistical software has become a revolutionary force in the quickly changing world of 

clinical and pre-clinical trials, enabling data-driven decision-making, improving research outcomes, 

and stimulating innovation. This review paper examines the most recent developments and trends in 

the practical application of statistical software tools, highlighting their critical influence on the 

design of clinical and pre-clinical studies. We explore the many features of statistical software and 

how they affect data administration, analysis, visualization, teamwork, and legal compliance. This 

article explains the significant impact of statistical software on the quality, effectiveness, and 

dependability of clinical and pre-clinical trials by a thorough study of recent studies, case studies, 

and industry insights. We also talk about the new trends, problems, and opportunities that promise 

to further revolutionize the industry.The contemporary landscape witnesses a proliferation of 

diverse statistical software solutions, including SPSS Statistics, JMP, Grapher, Minitab, OriginPro, 

TIMi Suite. 
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1. INTRODUCTION: 

Biostatistics, sometimes referred to as biometry, involves the application of statistical methods to a 

variety of biological issues. It encompasses the design of biological experiments, the collection and 

analysis of data from such studies, and the interpretation of the results.1 Biostatistics utilizes 

scientific and quantitative techniques in descriptive and inferential statistics to assess the strength of 

evidence in biological sciences. Clinical trials are prospective biomedical or behavioral research 

studies involving human participants, aiming to address specific questions about biomedical or 

behavioral interventions.2these interventions include novel treatments like vaccines, drugs, dietary 

choices, dietary supplements, and medical devices, as well as established interventions that require 

further investigation and comparison. Clinical trials generate data on dosing, safety, and 

effectiveness.3 
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Preclinical development, also known as preclinical studies or nonclinical studies, is a research phase 

that precedes clinical trials. It involves essential feasibility assessments, iterative testing, and the 

collection of safety data, often in laboratory animals. The primary objectives of preclinical research 

are to establish a safe starting dose for initial human studies and to assess potential product toxicity, 

which can include innovative medical devices, prescription medications, and diagnostics. 

Biostatistics plays a crucial role in analyzing and interpreting data obtained from study participants 

as they progress through research.4It serves as a bridge between data collection and reporting. 

Various software tools like SPSS, MATLAB, and JMP are used for this purpose. In both preclinical 

investigations and clinical trials, biostatistics is a foundational element. It shapes research design, 

guides study execution, oversees data collection, performs data analysis, and facilitates reporting. 

Software platforms like STATA, SAS, and MINITAB are commonly employed in these processes.5 

 

2. IMPORTANCE OF STATISTICAL SOFTWARE 

The prevailing consensus underscores technology as the driving force behind the most significant 

shifts in statistics over the past five decades. These shifts are particularly attributable to the 

advancement and widespread accessibility of high-speed computers, as well as devices designed to 

amass and securely store ever-expanding volumes of data. The rise of artificial intelligence, 

increased computer utilization, online learning platforms, along with a plethora of software and 

computerized surveys, has not merely given rise to a demand for novel statistical methodologies. 

These innovative modes of extensive data collection necessitate the effective integration of these 

fresh techniques into software systems. Consequently, the evolution of statistical software has 

gained escalating significance in recent years.6 

 

The advent of substantial datasets has ushered in its own set of challenges. In earlier times, basic 

calculations such as averages and mean values sufficed to draw inferences for reports. However, 

with the prevalence of large data samples today, reports can be generated within minutes by 

employing statistical software. In the past, presenting a small number of key statistics generally 

sufficed.7Yet, this scenario has undergone a profound shift. The analysis of large datasets demands 

extensive preprocessing before they are ready for scrutiny. Moreover, intricate data analysis 

techniques frequently rely on specialized software tailored to specific purposes, along with fine-

tuning proceduresThis makes reproducibility a very significant problem. Some important statistical 

software used in clinical trials and pre-clinical study are below8, 9, 10 

➢ GRAPHPAD PRISM 

➢ SPSS 

➢ R STUDIO 

➢ MS EXCEL 

➢ MINITAB 18 

➢ SCILAB 

➢ EVIEWS 

➢ STATA 

➢ JMP 

➢ GNU OCTAVE 

➢ ORIGINPRO 

➢ TIMI SUITE 

 

 

 

 

 

 

 

 

 

https://jptcp.com/index.php/jptcp/issue/view/79


Vol. 29 No. 05 (2023): JPTCP (446-456)  Page | 448 

Figure No. 1: Statistical Softwares 

 
 

3. STATISTICAL SOFTWARES 

3.1. GRAPHPAD PRISM11 

GraphPad Prism stands as a commercial, scientific software designed for crafting 2D graphs and 

conducting statistical analyses on Windows and Mac OS desktop computers. Its range of 

capabilities encompasses nonlinear regression, outlier removal, model ratio determination, curve 

comparison, and model curve interpolation, among others. 

 

Core Functionality: 

GraphPad Prism excels in generating insightful graphs, facilitating curve fitting (non-linear 

regression), and offering user-friendly statistics and data organization features. While not intended 

to replace comprehensive research efforts, Prism empowers users to effortlessly conduct data 

analyses frequently employed by laboratories and clinical researchers. The software encompasses a 

wide array of analytical tools, including t-tests, non-parametric comparisons, one-way, two-way, 

and three-way ANOVA, probability table analysis, and survival analysis. 

 

Customized Approach: 

Prism employs straightforward terminology, eliminating unnecessary complexities. Utilizing Prism 

for scientific analysis involves initiating the process with a data file (or image or comment), 

followed by clicking the "Scan" button. The software disregards file selections, allowing users to 

narrow their focus during analysis through the Analyze Data dialog. Notably, Prism retains the 

connections between data, analyses, and graphs. Any alterations or updates to the data will 

automatically reflect in the associated analyses and graphs. 

 

Learning and User-Friendly Features: 

For an effective grasp of analysis techniques, Prism encourages users to explore its selection of 

educational materials. These resources serve as a valuable aid in mastering the software's analytical 

capabilities. 
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3.2. SPSS12, 19 

SPSS, short for Statistical Package for the Social Sciences, is a versatile and responsive software 

program designed for performing various statistical tasks. 

 

Core Functionality: 

While SPSS originally gained recognition in the field of social sciences, its applications have 

expanded to other data industries. Widely used in healthcare, marketing, and education research, 

SPSS can analyze a wide array of data types. It handles survey findings, organizational customer 

databases, Google Analytics, scientific study results, server log files, and more. SPSS excels in 

analyzing and manipulating diverse data formats 

 

Customized Approach: 

SPSS is a powerful and adaptable program, particularly for Windows systems, enabling data entry, 

analysis, and the creation of tables and graphs. Capable of handling substantial data volumes, SPSS 

can perform a wide range of analyses, surpassing those covered in the text. Its broad use in 

healthcare, pharmaceuticals, social sciences, and commercial sectors underlines the benefits of 

acquiring expertise in this software. 

 

3.3. R STUDIO13, 15,22 

R Studio is a free and open-source statistical software program. First released in 1993, with its 

integrated development environment (IDE) introduced in 2011, R Studio excels in visualization, 

analysis, and advanced computations, primarily functioning as a command-line interface (CLI) 

software application. 

 

Core Functionality: 

R Studio's interpreted language offers streamlined coding execution, allowing for rapid 

development and easy debugging. Built on matrix operations, R Studio employs vectors and 

matrices as fundamental data structures. It encompasses numerous built-in matrix manipulation 

functions, from addition and multiplication to inversion and decomposition. 

 

Customized Approach: 

R Studio proves invaluable in pharmacokinetic modeling, drug formulation optimization, data 

analysis, and visualization. It offers an array of operations such as arithmetic, logical, and relational, 

and supports extensive statistical testing and regression analysis. Its capabilities in data analysis, 

numerical computation, and algorithm development render it a versatile tool. 

 

3.4. EXCEL14 

Excel's utility has limitations in rigorous commercial and medical data analysis. While suitable for 

basic descriptive statistics, caution is advised for more complex statistical investigations like 

Bayesian methods, meta-analysis, and survival analysis. Excel lacks the robust data protection and 

audit trail of specialized medical equipment. 

 

Functional Basis: 

Excel's components include cells for data entry, rows and columns for organizing data, and sheets 

within a workbook. A workbook typically comprises several sheets. Excel's computational nature 

means outcomes depend on current inputs and the system's state. 

 

Customized Approach: 

Excel can prove helpful in clinical trial settings for simple statistical calculations. However, its 

limitations call for caution when performing sophisticated analyses. Its application extends to basic 

calculations like determining gross margin and catch rate, estimating time, and making data-driven 

decisions. 
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3.5. MINITAB15 

Minitab's versatility enables data analysis and experiment research in clinical trials. It handles tasks 

like hypothesis testing and facilitates determining treatment effectiveness compared to control 

groups. 

 

Core Functionality: 

Minitab performs statistical tests such as t-tests, ANOVA, and regression analysis. It aids in 

creating graphs and charts for visualizing data relationships. Minitab is essential for analyzing 

process performance and optimizing pharmaceutical processes. 

 

Customized Approach: 

Minitab is integral to analyzing clinical trial data and optimizing pharmaceutical processes. It 

provides crucial insights for dose-response analysis, quality control, and trial design optimization. 

 

3.6. SCILAB16 

Scilab, an open-source numerical computing and data visualization program, excels in scientific and 

engineering applications. 

 

Functional Basis: 

Scilab's interpreted language allows for code execution line by line, facilitating rapid development. 

Matrix-based computation underpins Scilab, employing vectors and matrices as primary data 

structures. 

 

Customized Approach: 

Scilab's application extends to pharmacokinetic modeling, drug formulation optimization, and 

advanced data analysis. It empowers researchers to perform various non-parametric tests and 

numerical operations. 

 

3.7. GNU OCTAVE17 

GNU Octave serves as a high-level programming language tailored for scientific computing and 

numerical analysis. 

 

Functional Basis: 

Octave performs arithmetic, logical, and relational operations. Its compatibility with MATLAB 

enables users to conduct numerical experiments in a MATLAB-compatible environment. 

 

Customized Approach: 

GNU Octave is valuable for pharmacokinetic modeling, drug formulation optimization, and other 

scientific analyses. Its arithmetic and logical operations are applied in a range of fields. 

 

3.8. EVIEWS18 

EViews, specialized for time-series-based econometric analysis, is pivotal in making informed 

business decisions. 

 

Functional Basis: 

EViews excels in the design and analysis of research studies. It empowers clinicians and researchers 

with statistical presentations and online risk score calculators. 

 

Customized Approach: 

EViews aids in quality assurance, drug dose optimization, and data analysis in clinical trials and 

preclinical studies. 
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3.9. STATA19 

Stata, a robust statistical program, empowers researchers to analyze, manage, and present data 

effectively. 

 

Functional Basis: 

Stata's diverse applications span economics, biomedicine, and political science. It supports 

numerous statistical analyses and aids in avoiding errors in research. 

 

Customized Approach: 

Stata's application is instrumental in clinical trials and preclinical studies, ensuring accurate 

conclusions and secure data analysis. 

 

3.10. JMP20 

JMP, designed for statistical analysis and data visualization, offers versatile applications across 

disciplines. 

 

Functional Basis: 

JMP's data analysis and visualization tools empower users to explore databases for insights. Its 

compatibility with R and Python enhances functionality 

 

Customized Approach: 

JMP serves quality by design initiatives, dose-response analysis, and process optimization in 

pharmaceutical research. 

 

3.11. ORIGINPRO21 

OriginPro, enabling data analysis and high-quality graphics, caters to researchers and designers. 

 

Functional Basis: 

OriginPro facilitates various non-parametric tests and provides customizable chart options. Its 

advanced analytics empower users in pharmacokinetic modeling and drug formulation optimization. 

 

Customized Approach: 

OriginPro excels in pharmacological data analysis, quality control, and trial design optimization. 

 

3.12. TIMi SUITE22 

TIMi Suite aids in effective management and decision-making through data analysis. 

 

Functional Basis: 

TIMi Suite handles research design and analysis, offering tools for clinicians and researchers. It 

supports data management, statistical analysis, and collaboration. 

 

Customized Approach: 

TIMi Suite streamlines data management, statistical analysis, and collaboration in clinical trials and 

preclinical studies. 

 

4. GROWTH: 

➢ Various methods of data analysis have been employed over time. Beginning with manual 

techniques like paper and pencil, the introduction of computers led to the development of punch 

cards, which subsequently evolved into basic calculators and advanced scientific calculators. 

➢ Nevertheless, professionals propose that a statistics program serves as software designed to 

simplify the computation and presentation of statistical information. 

https://jptcp.com/index.php/jptcp/issue/view/79


Vol. 29 No. 05 (2023): JPTCP (446-456)  Page | 452 

➢ Assuming accurate data entry by the researcher, statistical software aids in preventing numerical 

inaccuracies and facilitates the generation of precise research data.11. Case Studies and Practical 

Examples: 

➢ To provide a tangible understanding of the real-world impact of statistical software, this section 

presents a compilation of case studies and practical examples. These examples illustrate how 

statistical software has been instrumental in optimizing trial design, analyzing complex patient 

data, and deriving actionable insights. From adaptive clinical trial designs to personalized 

medicine approaches, these case studies exemplify the transformative power of statistical 

software in clinical and pre-clinical research.23 

 

Leveraging Machine Learning and AI: 

➢ Machine learning and artificial intelligence (AI) are rapidly gaining prominence in the healthcare 

and research sectors. This section explores how statistical software integrates machine learning 

algorithms for predictive modeling, data-driven decision-making, and pattern recognition. The 

fusion of statistical software with AI offers the potential to uncover hidden trends, identify 

biomarkers, and accelerate the discovery of novel therapeutic interventions.24 

 

Cloud-Based Solutions and Scalability: 

➢ The adoption of cloud-based solutions has revolutionized data storage, analysis, and 

collaboration. This section examines how statistical software leverages cloud computing to 

enhance scalability, data accessibility, and resource utilization. Cloud-based statistical tools 

enable researchers to process and analyze massive datasets efficiently, thereby accelerating trial 

timelines and facilitating global collaboration.25 

 

Ethical Considerations and Data Privacy: 

➢ The integration of statistical software raises ethical considerations related to data privacy, patient 

confidentiality, and responsible data usage. This section delves into the ethical implications of 

using software tools that process sensitive patient information, emphasizing the need for robust 

data protection measures, informed consent procedures, and compliance with regulatory 

frameworks. 

 

Training and Skill Development: 

➢ The successful implementation of statistical software necessitates a skilled workforce proficient 

in its usage. This section discusses the importance of training programs, workshops, and 

educational resources for researchers to harness the full potential of statistical software. Effective 

training equips researchers with the ability to navigate software functionalities, interpret results 

accurately, and mitigate potential biases.26 

 

Collaborative Research Ecosystem: 

➢ In an era of multidisciplinary research, collaboration is integral to scientific advancement. This 

section highlights how statistical software contributes to fostering a collaborative research 

ecosystem by enabling interdisciplinary teams to collaborate seamlessly. Collaborative platforms 

integrated with statistical software facilitate the exchange of knowledge, expertise, and data, 

leading to innovative breakthroughs.27 

 

Future Directions and Innovations: 

➢ As technology evolves and research paradigms shift, the trajectory of statistical software 

continues to evolve. This section speculates on future directions and innovations, including the 

potential integration of virtual reality for data visualization, blockchain technology for secure 

data sharing, and the development of AI-driven automated research assistants to streamline trial 

processes. 
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Statistical Software: Catalyst for Real-World Implementation: 

➢ This section presents an overview of the diverse functionalities of statistical software, 

emphasizing their role as catalysts for real-world implementation within clinical and pre-clinical 

trials. We discuss their contribution to data management, analysis, visualization, collaboration, 

and regulatory compliance. 

 

5. SCOPE AND FUTURE PROSPECTS: 

The realm of online statistical software holds immense potential for growth within the domains of 

clinical trials and preclinical studies, elevating the facets of data management, analysis, 

visualization, collaboration, and regulatory adherence. The scope of online statistical software 

within the context of clinical trials and preclinical investigations is substantial and portends 

significant development in the forthcoming years. 

 

Data Management: Online statistical software offers a proficient avenue for effectively handling 

voluminous datasets generated during clinical trials and preclinical studies. It empowers researchers 

to securely store, organize, and analyze data in a centralized manner, ensuring data integrity and 

accessibility. 

 

Statistical Analysis: These software tools provide an expansive array of statistical methods and 

algorithms to analyze gathered data. They can perform intricate computations, generate graphical 

insights, conduct hypothesis testing, and visualize results graphically. 

 

Visual Representation: Online statistical software furnishes a variety of visualization options, such 

as charts, graphs, and plots, to succinctly exhibit research findings. Visual depictions aid in 

comprehending intricate data relationships and facilitate informed decision-making. 

 

Collaborative Access: Researchers utilizing online statistical software can collaborate seamlessly 

with team members situated anywhere in the world. It facilitates real-time data sharing, analysis 

outcomes, and report dissemination, fostering efficient collaboration even in remote work scenarios. 

Regulatory Adherence: Rigorous regulatory requirements govern clinical trials and preclinical 

investigations. Online statistical software aids researchers in complying with these mandates by 

offering features like audit trails, version control, secure data transfer protocols, and alignment with 

data security regulations. 

 

Real-time Monitoring: Certain online statistical software platforms incorporate real-time monitoring 

capabilities, enabling researchers to continuously track study progress. This feature aids in early 

identification of issues or deviations during the trial or study period. 

 

Integration of Machine Learning: With the escalating prominence of machine learning in healthcare 

research, online statistical software can integrate these techniques for predictive modeling and 

pattern recognition tasks pertinent to clinical trials and preclinical studies. 

 

The future prospects for online statistical software in this domain are promising: 

Enhanced Adoption: As more entities recognize the advantages of employing online statistical 

software for clinical trials and preclinical studies, the adoption rate is poised to increase. This trend 

will be driven by the demand for efficient data management, advanced statistical analysis, and 

collaborative capabilities. 

 

Integration with Allied Tools: Online statistical software is poised to seamlessly integrate with other 

research tools and platforms, including electronic data capture systems, electronic health records, 

and laboratory information management systems. This integration will streamline data flow and 

enhance interoperability. 
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Advancements in Advanced Analytics: The evolution of online statistical software hinges on its 

ability to offer advanced analytics capabilities, encompassing predictive modeling, machine 

learning algorithms, and artificial intelligence techniques. These advancements will empower 

researchers to glean deeper insights from their data, facilitating more informed decision-making. 

 

Cloud-based Solutions: The scalability, flexibility, and cost-effectiveness of cloud computing will 

play a pivotal role in the evolution of online statistical software. The anticipated trend is the 

utilization of cloud-based infrastructure to efficiently manage large datasets and provide on-demand 

computing resources. 

 

Augmented Regulatory Compliance: Given the mounting regulatory scrutiny in clinical trials and 

preclinical studies, online statistical software will continue evolving to meet compliance require-

ments more effectively. This entails enhancements in security measures, audit trail functionalities, 

and automated reporting mechanisms. 

 

6. SUMMARY AND CONCLUSION: 

Statistical analysis software programs are specialized tools designed to enable users to conduct 

intricate statistical analyses. These programs typically provide functionalities for data organization, 

interpretation, and presentation of selected datasets. A wave of innovation is currently reshaping the 

pharmaceutical industry, encompassing novel treatment solutions, intelligent tools, advanced 

analytics, and cutting-edge research. This compilation offers insights and strategies to leverage 

these advancements, thereby enhancing workforce capabilities, quality, efficiency, and adaptability 

within pharmaceutical operations. The selection of measurable techniques in clinical research is 

influenced by factors such as the nature of the event, the number of groups under study, and the 

study's objectives. The prudent application of measurable methods, rooted in data type and relevant 

assumptions, is pivotal to ensure accurate conclusions and meaningful insights in the realm of 

healthcare management. 

 

The application of statistics in clinical and preclinical trials empowers clinical analysts to derive 

rational and accurate inferences from gathered data, making informed decisions despite inherent 

uncertainties. Statistics play a pivotal role in mitigating errors and biases in medical research. 

Biostatistics, in particular, plays a crucial role in assessing treatment efficacy (i.e., its effectiveness) 

and determining the safety of interventions for patients, encompassing measurements of toxicity 

levels in both clinical and preclinical trial settings. Statistical analysis software occupies a critical 

position across diverse fields, aiding researchers in the interpretation of data and facilitating 

informed decision-making. The expanding landscape of these tools contributes significantly to 

elevating research outcomes and fostering well-informed conclusions. 
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