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ARTICLE INFO ABSTRACT

Received: 18 Dec 2024 Effective communication between healthcare professionals and patients is a critical component

of patient-centered care, influencing both the quality of care and patient satisfaction leading to

happiness. This study examines the impact of patient communication training on enhancing

Accepted: 20 Feb 2025 patient happiness. The research highlights how tailored communication training programmes
for healthcare providers improve their ability to engage empathetically, clarify medical
information, and address patient concerns effectively. The study employs a qualitative
approach, incorporating qualitative feedback to assess the effectiveness of the training
programmes. The results indicate a significant improvement in patient-reported happiness
scores post-training, emphasizing the value of communication in fostering trust, reducing
anxiety, and improving the overall patient experience. The findings underscore the importance
of integrating communication training into healthcare professional development programmes
to achieve better clinical and emotional outcomes for patients.
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This research contributes to the growing body of literature advocating for holistic healthcare
approaches, where patient satisfaction and emotional well-being are as prioritized as clinical
outcomes. Future studies may explore the long-term effects of such training and its scalability
across diverse healthcare settings.
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1. INTRODUCTION

Effective communication is at the heart of the patient-healthcare provider relationship, playing a pivotal role in
ensuring the delivery of high-quality, patient-centered care. In healthcare settings, the exchange of information is
not merely transactional but deeply interpersonal, influencing patients’ perceptions, experiences, and emotional
well-being. Communication encompasses more than the conveyance of medical facts; it involves the ability to
empathize, listen actively, and address patient concerns comprehensively. In this context, patient communication
training for healthcare professionals has emerged as a critical strategy to enhance the overall patient experience
and promote positive healthcare outcomes.

The growing complexity of healthcare systems and the increasing diversity of patient populations have heightened
the need for tailored communication approaches. Patients often face stress, fear, or confusion when interacting
with healthcare providers, which can hinder their ability to comprehend medical information and participate in
decision-making. Miscommunication or a lack of empathy can lead to dissatisfaction, reduced trust, and even
adverse health outcomes. Thus, effective communication is not only a cornerstone of patient satisfaction but also a
fundamental component of safe and ethical medical practice.
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Patient happiness, as a measure of emotional well-being and satisfaction, has gained prominence as a critical
outcome in modern healthcare. Unlike traditional clinical metrics that focus on physical health, patient happiness
reflects the emotional and psychological dimensions of the care experience. It captures patients' feelings of being
valued, understood, and respected during their healthcare journey. Importantly, studies have shown that happier
patients are more likely to adhere to treatment plans, engage in preventive care, and report better overall health
outcomes.

Communication training equips healthcare providers with the skills necessary to navigate challenging
conversations, convey complex medical information in understandable terms, and foster a compassionate
connection with patients. Such training focuses on key competencies, including active listening, cultural sensitivity,
non-verbal communication, and conflict resolution. By enhancing these skills, healthcare professionals can build
stronger relationships with patients, reduce anxiety, and create a more supportive and trust-filled environment.

In today’s healthcare landscape, where patient empowerment and shared decision-making are increasingly
emphasized, communication training serves as a vital tool for aligning care delivery with patient expectations.
Empowered patients are more likely to engage actively in their care, ask questions, and collaborate with providers
to make informed decisions. Moreover, the emphasis on communication aligns with broader trends in healthcare
quality initiatives, including efforts to improve patient satisfaction scores and meet accreditation standards.

The significance of patient happiness extends beyond the individual level to impact broader organizational and
systemic outcomes. Healthcare facilities with high patient satisfaction and happiness scores often experience
improved reputation, higher patient retention rates, and enhanced employee morale. Furthermore, as healthcare
becomes more consumer-driven, organizations that prioritize effective communication and patient happiness are
better positioned to succeed in a competitive environment.

Despite the evident benefits, many healthcare systems still face challenges in implementing communication
training programmes. Limited resources, time constraints, and variations in provider attitudes can hinder
widespread adoption. Addressing these barriers requires a commitment to fostering a culture of continuous
learning and improvement within healthcare organizations. By recognizing communication as an essential skill
rather than an optional enhancement, institutions can prioritize its integration into professional development
initiatives.

Finally, patient communication training represents a transformative approach to healthcare delivery, placing the
needs and experiences of patients at the forefront. By enhancing the ability of healthcare providers to communicate
effectively and empathetically, these training programs contribute to the creation of a more compassionate,
inclusive, and patient-centered healthcare system. The focus on patient happiness underscores the importance of
addressing not only physical health but also the emotional and psychological dimensions of care, ultimately
promoting holistic well-being and satisfaction.

2, LITERATURE REVIEW
2.1 Importance of Communication in Patient Care

Effective communication is a fundamental determinant of patient satisfaction and clinical outcomes. Poor
communication often leads to misunderstandings, reduced adherence to treatment plans, and diminished trust in
healthcare providers. Research demonstrates that patient-centered communication positively impacts patient
satisfaction, emotional well-being, and overall health outcomes (Stewart, M. A. 1995). Empathy has been
identified as a key component of high-quality care. Training programs focused on developing empathetic
communication significantly improve patient perceptions of care quality and emotional connection, which
contribute to their happiness. These programs address emotional attunement, encouraging providers to respond
effectively to verbal and nonverbal patient cues (Derksen, F, 2023). Active listening involves giving full attention
to the patient, reflecting on their statements, and responding thoughtfully. Studies indicate that active listening
fosters a sense of validation and respect, which positively influences the patient’s emotional state and happiness.
Training providers in these skills has shown measurable improvements in patient satisfaction score (Levinson,
W, 2010).
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2.2 Impact of Communication on Patient Happiness

Clear and compassionate communication has a direct effect on patient happiness, which is increasingly recognized
as a vital measure of healthcare quality. Positive communication experiences reduce stress and contribute to
patients feeling heard and valued, thereby enhancing their emotional well-being (Ong, L. M, 1995). Training that
includes cultural sensitivity equips providers to address the unique preferences, beliefs, and communication styles
of diverse patients. Studies show that culturally competent care leads to higher levels of trust and happiness among
patients from different backgrounds (Schouten, B. C, 2006). Non-verbal communication, such as eye contact,
body posture, and facial expressions, plays a vital role in establishing rapport and trust. Non-verbal cues can convey
empathy and attentiveness, significantly enhancing patient comfort and happiness. Training healthcare providers
to recognize and use non-verbal communication effectively is critical (Hall, J. A, 1995). Emotional intelligence
involves understanding and managing one's emotions and responding effectively to others' emotions. Training
programmes focusing on emotional intelligence improve patient-provider interactions, leading to better emotional
support for patients and enhancing their happiness (Weng, H. C, 2008). Patient-centered communication
models emphasize the active involvement of patients in decision-making and care planning. Frameworks like the
Four Habits model have been shown to enhance patient satisfaction and happiness by promoting respect and
collaboration (Frankel, R. M, 1999). Communication strategies designed to address patient anxiety, such as
clear explanations and empathetic reassurances, help mitigate stress and contribute to higher levels of patient
happiness. Training healthcare providers in these techniques has shown significant positive outcomes in patient
satisfaction surveys (Roter, D. L, 2006). Effective communication promotes better adherence to treatment plans
by improving patients’ understanding of medical instructions. This adherence is linked to better health outcomes
and greater happiness, particularly in chronic disease management (Haskard Zolnierek, 2009).

2.3 Communication Competency Training Outcomes

Training healthcare providers to enhance their communication competencies improves their confidence and ability
to handle challenging conversations. This improvement directly translates into higher levels of patient trust,
happiness, and satisfaction Makoul, G, 1999). Clarity in communication ensures patients fully understand their
diagnosis, treatment, and prognosis. Patients who feel well-informed are more likely to be satisfied and happy with
their healthcare experience (Coulter, A. 2007). Feedback during training sessions allows healthcare providers to
refine their communication skills effectively. Providers who received feedback demonstrated better patient
engagement and higher satisfaction ratings (Boissy, A, 2016). Communication interventions tailored for chronic
disease management improve patients’ quality of life, as patients feel more supported and less isolated. This
improved emotional state enhances overall happiness (Kaplan, S. H, 1989). Longitudinal studies highlight
sustained improvements in patient happiness and satisfaction when communication training is integrated into
professional development programmes for healthcare providers (Haidet, P, 2003).

3. RESEARCH GAP

While extensive research underscores the importance of effective patient-provider communication in enhancing
patient satisfaction and outcomes, there is limited focus on the direct impact of structured communication training
programs on patient happiness—a subjective yet critical measure of healthcare quality. Existing studies primarily
emphasize clinical outcomes, adherence, and satisfaction but often neglect the emotional and psychological
dimensions of patient experiences. Furthermore, there is a paucity of evidence addressing how diverse patient
demographics, such as cultural and socio-economic backgrounds, influence the effectiveness of communication
training. Additionally, long-term studies evaluating the sustained impact of such training on both healthcare
providers and patient well-being are scarce. This gap highlights the need for empirical research that integrates
emotional, cultural, and longitudinal dimensions to comprehensively assess the role of communication training in
fostering patient happiness.

4. SIGNIFICANCE OF THE STUDY

The study on the Effect of Patient Communication Training on Patient Happiness holds significant value for
healthcare providers, policymakers, and patients alike. In an era where patient-centered care is a priority,
understanding how communication training directly influences patient happiness bridges the gap between clinical
outcomes and holistic well-being. For healthcare providers, the study emphasizes the importance of developing
empathetic, clear, and culturally sensitive communication skills. Enhanced communication can foster stronger
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patient-provider relationships, reduce misunderstandings, and improve patient adherence to treatment plans,
ultimately elevating patient satisfaction and happiness.

For policymakers and healthcare institutions, the findings can inform the design and implementation of structured
training programmes aimed at equipping healthcare professionals with the tools to address both medical and
emotional patient needs. For patients, the study underscores their role as active participants in the care process.
When healthcare providers communicate effectively, patients feel valued, respected, and emotionally supported,
leading to improved psychological well-being and better overall experiences within the healthcare system.
Ultimately, this study contributes to the growing emphasis on humanizing healthcare by aligning professional
training with the emotional and relational needs of patients, ensuring that the system not only heals but also
nurtures happiness and trust.

5. OBJECTIVES OF THE STUDY
The primary objectives of the study are as follows:

1. To examine the impact of communication training for healthcare providers on patient happiness and emotional
well-being And

2. To provide actionable recommendations for designing and implementing effective communication training
programs to enhance patient happiness.

6.Research Design and Methodology

A. Research Design: The study employs a conclusive-based approach, using quantitative research
methodologies. This approach allows for a comprehensive analysis of the effectiveness of training programs for
front office staff and their impact on patient satisfaction in super specialty hospitals.

B. Sampling Technique: One of the sampling units to be sampled in a super-specialty hospital is the
Administration staff. The responses of the patients have to be collected to enable an accurate assessment of the
application of total service quality [TSQ] dimensions across these four organizational units mentioned above. A
sample of one hundred each would be selected by an ordered random sampling without replacement method
[ORSWRM].. The process of ordered sampling is this: The sampling unit [be it a Doctor/ Nurse/Training
personnel/ Admin staff] who comes first to respond would be requested for the data needed for the study. Then, in
a sequence those who arrive are approached and apprised about the study to impress on the importance and
relevance in the context of changing business scenario. After their concurrence, the professional would be
interviewed and responses documented. There is orderliness in the selection in terms of sequence and randomness
is inbuilt into it. No researcher can have an idea of a particular professional being approached for data set. Hence
randomness operates. Local control and replication are a part of experimentation. An environment would be built-
in for ease of reflection. In case a professional is noticed to have shown reluctance or negligence or not truthful, the
data would not be used for further analysis.

C. Data Collection: There was cooperation from the hospital organizations selected for the study. As such, the
functionaries were response although not at one go. We had to wait repeat the visit, on average, five times to make a
successful visit.

The real issue was the data to be collected from the Patient population. As described above, they were selected using
ORSWRM method. There were many who showed their disinterest and rejected our request. However, one out of
eight in a sequence would accept and respond to our request for data from them. The characteristics of them were
generally referred to by their respective family physicians. The response time for each questionnaire worked out to
be thirty minutes. This was a big time lent to the researcher for their concentration would be on meeting the
specialist for a solution to their problems. The patients who were on the corridors of Out Patient Department [OPD]
were only selected. No patient was interviewed from an inpatient population. The hospital had advised us not
conduct surveys from such patients as there would not proper reflections for questions listed to be responded. The
average time taken for completing a questionnaire was twenty minutes.
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d. TOOLS OF ANALYSIS

The data collected were transcribed in an excel format to facilitate for further analysis. The variables were
appropriately coded and cross checked for elimination of transcription errors. The outliers were observed for 3-o0
limits. Those observations that crossed 3-o limits were eliminated from the analysis.

The choice of tools of analysis is dependent on the research problem, identified parameters and the hypotheses
being tested. The tools of analysis have been identified on the basis of the need to derive results from the data sets.
The following tools are identified and used later in the analysis of data. The tolls are: 1. Factor analysis, 2.

Reliability analysis 3. Regression analysis. Further descriptions are done of each of these tools selected for the
study.

7. HYPOTHESES OF THE STUDY.

Ho1: Communication training has no significant influence on emotional wellbeing of patients.
Hoz2: Communication training has no significant influence on patient centered care.

Ho3: Communication training has no significant influence on responsiveness.

Ho4: Emotional wellbeing has no significant influence on patient happiness.

Hoj5: Patient centered has no significant influence on patient happiness.

Ho6: Responsiveness has no significant influence on patient happiness.

7. RESEARCH MODEL

Fig 1: Model of Effective Communication Training on Patient Happiness

Table 1: Variables of the Study

Independent Variable Mediating Variables Dependent Variable
Emotional Wellbeing
Communication Training Patient Centered Care Patient Happiness
Responsiveness

8. DATA ANALYSIS AND INTERPRETATION.
8.1 Factor Analysis:
Table 2: KMO- Bartlett’s Test

Source: Field Survey and Primary Data from Hospital Stakeholders in Bangalore City, Karnataka in
the Study Area September 2024

S/L Variables KMO Value Significance DF

1 Independent Variable 0.824 0.000 6




43 J INFORM SYSTEMS ENG, 10(22s)

2 Mediating Variables 0.795 0.000 11

3 Dependent Variable 0.893 0.000 8

Factor analysis is carried out to determine the KMO value of independent, mediating and dependent variable
0.824, 0.795, and 0.893 respectively, showing the grouping of variable is valid enough to carry out the further
analysis with the significance value of 0.000 with degrees of freedom[df] 6, 11, and 8, respectively for the variable
communication training, emotional wellbeing, patient centered care, responsiveness that leads to outcome of
patient happiness.

8.2 Reliability Results:
Table 3: Reliability Results of Variables

Source: Field Survey and Primary Data from Hospital Stakeholders in Bangalore City, Karnataka in
the Study Area September 2024

Factors Cronbach’s constant Number of Items
Independent Variable 743
Mediating Variables .894
Dependent Variable .887

The above table 3, describe the reliability analysis states the value of ‘Cronbach’s Alpha’ helps in checking internal
consistency of factor grouping and it shows that all the factors that are grouped in rotated component matrix is
greater than 0.7 i.e., 70%, hence the homogenous grouping formed in rotated component matrix by overcoming or
eliminating the underlying factors is valid and useful for the further analysis.

8.3 Results of Regression Analysis
Table 4: Regression Result of Variables

Source: Field Survey and Primary Data from Hospital Stakeholders in Bangalore City, Karnataka in
the Study Area September 2024

Independent . e . Stnd. Coefficients .
Variable Mediating Variable (Beta) Sig
o Emotional Wellbeing .756 .004
Communication
Training Patient Centered Care .873 .000
Responsiveness 734 .001

a. The above value of .004 states that the variable communication training has an influence on variable emotional
wellbeing. With an association of 75.6%. Hence the stated null hypothesis 1 is rejected in favour of the
alternate hypothesis.

b. The above value of .000 states that the variable communication training has an influence on variable patient
centered care. With an association of 87.3%. Hence the stated null hypothesis 2 is rejected in favour of the
alternate.

c. The above value of .001 states that the variable communication training has an influence on variable
responsiveness. With an association of 73.4%. Hence the stated null hypothesis 3 is rejected at 0.1% level in
favour of the alternate.

The analysis reveals significant relationships between communication training and the variables emotional well-
being, patient-centered care, and responsiveness. Communication training exhibits a strong positive influence on
emotional well-being with a standardized coefficient (Beta) of 0.756 and a significance level of 0.004, indicating
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that well-structured training enhances patients’ emotional health significantly. Similarly, the effect of
communication training on patient-centered care is highly substantial, with a Beta value of 0.873 and a significance
level of 0.000, demonstrating its critical role in fostering care that aligns with individual patient needs and
preferences. Furthermore, communication training significantly impacts responsiveness (Beta = 0.734, Sig =
0.001), showcasing its importance in improving healthcare providers' ability to respond effectively to patient
concerns and needs. These findings collectively underscore the pivotal role of communication training in enhancing
key aspects of healthcare delivery that contribute to overall patient happiness and satisfaction.

8.4 Results of Regression Analysis
Table 5: Regression Result of Variables

Source: Field Survey and Primary Data from Hospital Stakeholders in Bangalore City, Karnataka in
the Study Area September 2024

N . Dependent Standardised .
GO AT E L Variable Coefficient (Beta) Sig
Emotional Wellbeing .767 .008
Patient Centered Care Patient Happiness .916 .000
Responsiveness .602 .031

a. The above value of .008 states that the variable emotional wellbeing has an influence on patient happiness. With
an association of 76.7%. Hence the stated that there is no evidence to accept the null hypothesis 4.

b. The above value of .000 states that the variable patient centered care has an influence on patient happiness.
With an association of 91.6%. Hence the stated no evidence exists to accept the null hypothesis 5.

c. The above value of .031 states that the variable responsiveness has an influence on patient happiness. With an
association of 69.2%. Hence the stated there is no evidence to accept the null hypothesis 6. Hence the alternate
is accepted.

The results indicate strong positive relationships between the variables emotional well-being, patient-centered care,
and responsiveness and the dependent variable, patient happiness. Emotional well-being significantly influences
patient happiness with a standardized coefficient (Beta) of 0.767 and a significance level of 0.008, highlighting the
critical role of emotional support in enhancing patients' overall happiness. Patient-centered care demonstrates the
highest impact on patient happiness, with a Beta value of 0.916 and a significance level of 0.000, indicating its
fundamental importance in creating a fulfilling and satisfying healthcare experience. Responsiveness also
contributes positively to patient happiness (Beta = 0.692, Sig = 0.031), emphasizing the importance of healthcare
providers addressing patients' concerns promptly and effectively. These findings suggest that focusing on these
mediating factors is essential for achieving higher levels of patient happiness, underscoring their value in
healthcare improvement initiatives.

9. DISCUSSION

The study on the Effect of Patient Communication Training on Patient Happiness has several significant
implications for healthcare practice, education, and policy formulation. By exploring the relationship between
communication training, mediating factors (emotional well-being, patient-centered care, responsiveness), and
patient happiness, this research provides actionable insights for improving healthcare quality and patient
satisfaction. The findings demonstrate that communication training positively impacts patient happiness by
improving emotional well-being, fostering patient-centered care, and enhancing responsiveness. Healthcare
providers can adopt structured training programs to develop empathetic, culturally sensitive, and patient-focused
communication skills. This will not only improve patient outcomes but also enhance providers' ability to handle
complex emotional interactions in clinical settings.

Healthcare institutions can leverage these insights to prioritize communication skills training as an integral
component of professional development programs. The strong linkage between communication, emotional support,
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and patient happiness justifies increased investments in training initiatives. Incorporating these programs into
organizational strategies could improve institutional reputation, patient retention, and overall care quality, aligning
with global standards for patient-centered healthcare. The results suggest the need for medical education
curriculums to place greater emphasis on communication competencies. Training medical students and
professionals to address emotional and psychological patient needs will prepare future healthcare workers to
deliver holistic care. This includes teaching techniques such as active listening, empathy, and nonverbal
communication. The study underscores gaps in the existing literature, particularly in understanding the long-term
sustainability of communication training benefits and its impact across diverse patient demographics. Future
research could expand on these areas by incorporating longitudinal studies, examining cultural variations, and
assessing the economic implications of enhanced communication practices on healthcare delivery. Improved
communication not only enhances patient happiness but also empowers patients by making them active
participants in their healthcare journey. By fostering an environment of trust and transparency, communication
training can help patients feel more informed, valued, and emotionally supported, which is crucial in managing
both acute and chronic conditions.

10. CONCLUSION

This study highlights the critical role of communication training in enhancing patient happiness by improving key
mediating factors such as emotional well-being, patient-centered care, and responsiveness. The findings underscore
that effective communication is not merely a supplementary skill but a cornerstone of patient-centered healthcare
delivery. Healthcare providers who undergo structured communication training are better equipped to address the
emotional, cultural, and psychological needs of patients, fostering stronger patient-provider relationships and
contributing to overall satisfaction and well-being. Furthermore, patient-centered care emerged as the most
significant mediator, emphasizing the necessity of aligning healthcare practices with individual patient needs and
preferences. Emotional well-being and responsiveness also demonstrated substantial influence, highlighting the
multifaceted benefits of effective communication in healthcare settings. These insights reinforce the importance of
integrating communication training into professional development and medical education, as well as designing
organizational policies that prioritize empathetic and responsive care.

In conclusion, this study provides field-based compelling evidence that communication training is a transformative
tool in advancing healthcare quality. By enhancing both emotional and clinical outcomes, it paves the way for a
more humanized and effective healthcare system, ultimately ensuring that patient happiness becomes a central
measure of healthcare success.

BIBLIOGRAPHY

[1] Thommandru, A., Espinoza-Maguifia, M., Ramirez-Asis, E., Ray, S., Naved, M., & Guzman-Avalos, M. (2023).
Role of tourism and hospitality business in economic development. Materials Today: Proceedings, 80, 2901-
2004.

[2] Voumik, L. C., Islam, M. A., Ray, S., Mohamed Yusop, N. Y., & Ridzuan, A. R. (2023). CO2 emissions from
renewable and non-renewable electricity generation sources in the G7 countries: static and dynamic panel
assessment. Energies, 16(3), 1044.

[3] Bhargava, A., Bhargava, D., Kumar, P. N., Sajja, G. S., & Ray, S. (2022). Industrial IoT and AI implementation
in vehicular logistics and supply chain management for vehicle mediated transportation
systems. International Journal of System Assurance Engineering and Management, 13(Suppl 1), 673-680.

[4] Rakhra, M., Sanober, S., Quadri, N. N., Verma, N., Ray, S., & Asenso, E. (2022). Implementing machine
learning for smart farming to forecast farmers’ interest in hiring equipment. Journal of Food Quality, 2022.

[5] Al Ayub Ahmed, A., Rajesh, S., Lohana, S., Ray, S., Maroor, J. P., & Naved, M. (2022, June). Using Machine
Learning and Data Mining to Evaluate Modern Financial Management Techniques. In Proceedings of Second
International Conference in Mechanical and Energy Technology: ICMET 2021, India (pp. 249-257).
Singapore: Springer Nature Singapore.

[6] Pallathadka, H., Leela, V. H., Patil, S., Rashmi, B. H., Jain, V., & Ray, S. (2022). Attrition in software
companies: Reason and measures. Materials Today: Proceedings, 51, 528-531.

[7] Sharma, A., Kaur, S., Memon, N., Fathima, A. J., Ray, S., & Bhatt, M. W. (2021). Alzheimer's patients detection
using support vector machine (SVM) with quantitative analysis. Neuroscience Informatics, 1(3), 100012.

[8] Mehbodniya, A., Neware, R., Vyas, S., Kumar, M. R., Ngulube, P., & Ray, S. (2021). Blockchain and IPFS



46 J INFORM SYSTEMS ENG, 10(22s)

integrated framework in bilevel fog-cloud network for security and privacy of IoMT devices. Computational
and Mathematical Methods in Medicine, 2021.

[o] Ray, S. (2020). How COVID-19 changed dimensions of human suffering and poverty alleviation: economic
analysis of humanitarian logistics. BecmHuk AcmpaxaHckoeo 20cydapcmeeHHo020 MmexHUUeCcKo20
yHusepcumema. Cepus: 9xoHomuka, (4), 98-104.

[10] Akbar, A., Akbar, M., Nazir, M., Poulova, P., & Ray, S. (2021). Does working capital management influence
operating and market risk of firms?. Risks, 9(11), 201.

[11] Dutta, A., Voumik, L. C., Ramamoorthy, A., Ray, S., & Raihan, A. (2023). Predicting Cryptocurrency Fraud
Using ChaosNet: The Ethereum Manifestation. Journal of Risk and Financial Management, 16(4), 216.

[12] Polcyn, J., Voumik, L. C., Ridwan, M., Ray, S., & Vovk, V. (2023). Evaluating the influences of health
expenditure, energy consumption, and environmental pollution on life expectancy in Asia. International
Journal of Environmental Research and Public Health, 20(5), 4000.

[13] Sajja, G. S., Jha, S. S., Mhamdi, H., Naved, M., Ray, S., & Phasinam, K. (2021, September). An investigation on
crop yield prediction using machine learning. In 2021 Third International Conference on Inventive Research
in Computing Applications (ICIRCA) (pp. 916-921). IEEE.

[14] Ali, N. G., Abed, S. D., Shaban, F. A. J., Tongkachok, K., Ray, S., & Jaleel, R. A. (2021). Hybrid of K-Means and
partitioning around medoids for predicting COVID-19 cases: Iraq case study. Periodicals of Engineering and
Natural Sciences, 9(4), 569-579.

[15] Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R., ... & Mohammed, H. S. (2022).
Machine learning-and feature selection-enabled framework for accurate crop yield prediction. Journal of Food
Quality, 2022, 1-7.

[16] Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R., ... & Mohammed, H. S. (2022).
Machine learning-and feature selection-enabled framework for accurate crop yield prediction. Journal of Food
Quality, 2022, 1-7.

[17] Ma, W., Nasriddinov, F., Haseeb, M., Ray, S., Kamal, M., Khalid, N., & Ur Rehman, M. (2022). Revisiting the
impact of energy consumption, foreign direct investment, and geopolitical risk on CO2 emissions: comparing
developed and developing countries. Frontiers in Environmental Science, 1615.

[18] Shukla, S. (2017). Innovation and economic growth: A case of India. Humanities & Social Sciences
Reviews, 5(2), 64-70.

[19] Soham, S., & Samrat, R. (2021). Poverty and financial dearth as etiopathogen of psychotic and neurotic
diseases. 3amemxu yueHoz0, (4-1), 568-578.

[20] Park, J. Y., Perumal, S. V., Sanyal, S., Ah Nguyen, B., Ray, S., Krishnan, R., ... & Thangam, D. (2022).
Sustainable marketing strategies as an essential tool of business. American Journal of Economics and
Sociology, 81(2), 359-379.

[21] Pokos, A. U., [lybaneBuy, JI. 3., & Paii, C. (2021). [ToBbIlIeHHE S5KOHOMHYECKOH 3¢G(PEKTUBHOCTH TPy/a 3a
cueT U3MeHeHHUs cucTeMbl omiatel. E-Scio, (9 (60)), 53-62.

[22] Ray, S. (2021). How Emotional Marketing can help better understand the Behavioral Economic patterns of
Covid-19 pandemic: Economic Judgments and Falsifications from India Samrat Ray-Alagappa University,
Tamil Nadu, India. samratray@ rocketmail. com. Becmiux MHPBHC, (2), 26-34-.

[23] Ravi, S., Kulkarni, G. R., Ray, S., Ravisankar, M., krishnan, V. G., & Chakravarthy, D. S. K. (2023). Analysis of
user pairing non-orthogonal multiple access network using deep Q-network algorithm for defense
applications. The Journal of Defense Modeling and Simulation, 20(3), 303-316.

[24] Priya, P. S., Malik, P., Mehbodniya, A., Chaudhary, V., Sharma, A., & Ray, S. (2022, February). The
relationship between cloud computing and deep learning towards organizational commitment. In 2022 2nd
International Conference on Innovative Practices in Technology and Management (ICIPTM) (Vol. 2, pp. 21-
26). IEEE.

[25] Ray, S., & Leandre, D. Y. (2021). How entrepreneurial university model is changing the Indian COVID-19
Fight?. ITymesodumenn npednpurumamens, 14(3), 153-162.

[26] Inthavong, P., Rehman, K. U., Masood, K., Shaukat, Z., Hnydiuk-Stefan, A., & Ray, S. (2023). Impact of
organizational learning on sustainable firm performance: Intervening effect of organizational networking and
innovation. Heliyon, 9(5).

[27] Rajendran, R., Sharma, P., Saran, N. K., Ray, S., Alanya-Beltran, J., & Tongkachok, K. (2022, February). An
exploratory analysis of machine learning adaptability in big data analytics environments: A data aggregation in



47 J INFORM SYSTEMS ENG, 10(22s)

the age of big data and the internet of things. In 2022 2nd International Conference on Innovative Practices
in Technology and Management (ICIPTM) (Vol. 2, pp. 32-36). IEEE.

[28] Elkady, G., & Samrat, R. (2021). An analysis of Blockchain in Supply Chain Management: System Perspective
in Current and Future Research. International Business Logistics, 1(2).

[29] Korchagina, E., Desfonteines, L., Ray, S., & Strekalova, N. (2021, October). Digitalization of Transport
Communications as a Tool for Improving the Quality of Life. In International Scientific Conference on
Innovations in Digital Economy (pp. 22-34). Cham: Springer International Publishing.

[30] Kumar, A., Nayak, N. R., Ray, S., & Tamrakar, A. K. (2022). Blockchain-based Cloud Resource Allocation
Mechanisms for Privacy Preservation. In The Data-Driven Blockchain Ecosystem (pp. 227-245). CRC Press.

[31] Wawale, S. G., Bisht, A., Vyas, S., Narawish, C., & Ray, S. (2022). An overview: Modeling and forecasting of
time series data using different techniques in reference to human stress. Neuroscience Informatics, 2(3),
100052.

[32] Batool, A., Ganguli, S., Almashaqbeh, H. A., Shafiq, M., Vallikannu, A. L., Sankaran, K. S., ... & Sammy, F.
(2022). An IoT and Machine Learning-Based Model to Monitor Perishable Food towards Improving Food
Safety and Quality. Journal of Food Quality, 2022.

[33] Verma, K., Sundararajan, M., Mangal, A., Ray, S., & Kumar, A. (2022, April). The Impact of COVID-19 to the
Trade in India Using Digital, IOT and AI Techniques. In 2022 2nd International Conference on Advance
Computing and Innovative Technologies in Engineering (ICACITE) (pp. 01-05). IEEE.

[34] Bangare, J. L., Kapila, D., Nehete, P. U., Malwade, S. S., Sankar, K., & Ray, S. (2022, February). Comparative
Study on Various Storage Optimisation Techniques in Machine Learning based Cloud Computing System.
In 2022 2nd International Conference on Innovative Practices in Technology and Management
(ICIPTM) (Vol. 2, pp. 53-57). IEEE.

[35] Kiziloglu, M., & Ray, S. (2021). Do we need a second engine for Entrepreneurship? How well defined is
intrapreneurship to handle challenges during COVID-19?. In SHS Web of Conferences (Vol. 120, p. 02022).
EDP Sciences.

[36] Samajpaty, S., & Ray, S. (2020). Innovation strategies in health economics: a force that makes blood move and
game of gravity in it-futuristic economic plans. Mockoseckuii akoHomuueckuil xcypHan, (9), 397-409.

[37] Nikam, R. U., Lahoti, Y., & Ray, S. (2023). A Study of Need and Challenges of Human Resource Management
in Start-up Companies. Mathematical Statistician and Engineering Applications, 72(1), 314-320.

[38] Yanbin, X., Jianhua, Z., Wang, X., Shabaz, M., Ahmad, M. W., & Ray, S. (2023). Research on optimization of
crane fault predictive control system based on data mining. Nonlinear Engineering, 12(1), 20220202.

[39] Ray, S., Abinaya, M., Rao, A. K., Shukla, S. K., Gupta, S., & Rawat, P. (2022, October). Cosmetics Suggestion
System using Deep Learning. In 2022 2nd International Conference on Technological Advancements in
Computational Sciences (ICTACS) (pp. 680-684). IEEE.

[40] Bhaskar, T., Shiney, S. A., Rani, S. B., Maheswari, K., Ray, S., & Mohanavel, V. (2022, September). Usage of
Ensemble Regression Technique for Product Price Prediction. In 2022 4th International Conference on
Inventive Research in Computing Applications (ICIRCA) (pp. 1439-1445). IEEE.

[41] Kanade, S., Surya, S., Kanade, A., Sreenivasulu, K., Ajitha, E., & Ray, S. (2022, April). A Critical analysis on
Neural Networks and Deep Learning Based Techniques for the Cloud Computing System and its Impact on
Industrial Management. In 2022 2nd International Conference on Advance Computing and Innovative
Technologies in Engineering (ICACITE) (pp. 325-331). IEEE.

[42] Pallathadka, H., Tongkachok, K., Arbune, P. S., & Ray, S. (2022). Cryptocurrency and Bitcoin: Future Works,
Opportunities, and Challenges. ECS Transactions, 107(1), 16313.

[43] Li, Y. Z., Yu, Y. H., Gao, W. S., Ray, S., & Dong, W. T. (2022). The Impact of COVID-19 on UK and World
Financial Markets. Jundishapur Journal of Microbiology, 373-399.

[44] Samrat, R., Elkadyghada, E. G., Rashmi, N., & Elena, K. (2022). UPSKILLING AND RESKILLING FOR A
GREENER GLOBAL BUSINESS ECOSYSTEM: WEB 4.0 PERSPECTIVE. KypHaa npuxaaoHblx
uccaedosanuil, 1(11), 49-60.

[45] Ray, S. (2022). Fraud detection in e-Commerce using machine learning. BOHR International Journal of
Advances in Management Research, 1(1).

[46] Samrat, R. (2021). WHY ENTREPREUNERAL UNIVERSITY FAILS TO SOLVE POVERTY
ERADICATION?. BecmHux TyeuHckozo 2ocyodapcmeeHHo2o yHusepcumema N 1 CouuanvHble u
2ymaHumapHsle Hayxu, (1), 35-43.



48 J INFORM SYSTEMS ENG, 10(22s)

[47] Ray, S. (2021). Are Global Migrants At Risk? A Covid Referral Study of National Identity. In Tpaxncgopmayus
udenmuunocmeti: onsim Egponst u Poccuu (pp. 26-33).

[48] Saravanan, A., Venkatasubramanian, R., Khare, R., Surakasi, R., Boopathi, S., Ray, S., & Sudhakar, M. POLICY
TRENDS OF RENEWABLE ENERGY AND NON RENEWABLE ENERGY.

[49] Varma, A., & Ray, S. (2023). The case of amazons E-commerce digital strategy in India.

[50] Ray, S. (2023). Can Change Management Be Disrupted Through Leadership Stretegies?: Evidence From Start-
Up Firms in Asia. In Change Management During Unprecedented Times (pp. 100-127). IGI Global.

[51] Al Noman, M. A., Zhai, L., Almukhtar, F. H., Rahaman, M. F., Omarov, B., Ray, S., ... & Wang, C. (2023). A
computer vision-based lane detection technique using gradient threshold and hue-lightness-saturation value
for an autonomous vehicle. International Journal of Electrical and Computer Engineering, 13(1), 347.

[52] Nayak, N. R., Kumar, A., Ray, S., & Tamrakar, A. K. (2023). Blockchain-Based Cloud Resource Allocation
Mechanism for Privacy Preservation (No. 9700). EasyChair.

[53] Ray, S. (2023). XA-GANOMALY: AN EXPLAINABLE ADAPTIVE SEMI-SUPERVISED LEARNING METHOD
FOR INTRUSION DETECTION USING GANOMALY IN GLOBAL ECONOMIC DYNAMIC
SHIFTS©. 2KOHOMHUYECKAA CPE/IA, 4.

[54] Zamani, A. S., Rajput, S. H., Bangare, S. L., & Ray, S. (2022). Towards Applicability of Information
Communication Technologies in Automated Disease Detection. International Journal of Next-Generation
Computing, 13(3).

[55] Korchagina, E. V., Barykin, S. E., Desfonteines, L. G., Ray, S., Shapovalova, I. M., & Repnikova, V. (2022).
Digitalisation of Ecosystem-Based Management and the Logistics Potential of the Arctic Region. Journal of
Environmental Assessment Policy and Management, 24(03), 2250034.

[56] Zamani, A. S., Rajput, S. H., Bangare, S. L., & Ray, S. (2022). Towards Applicability of Information
Communication Technologies in Automated Disease Detection. International Journal of Next-Generation
Computing, 13(3).

[57]1 Ray, S., Korchagina, E. V., Druzhinin, A. E., Sokolovskiy, V. V., & Kornev, P. M. (2022, April). Emergence of
the New Start Up Ecosystem: How Digital Transformation Is Changing Fintech and Payment System in
Emerging Markets?. In International Scientific Conference “Digital Transformation on Manufacturing,
Infrastructure & Service" (pp. 621-638). Cham: Springer Nature Switzerland.

[58] Wagh, S., Nikam, R., & Ray, S. (2022). Exploration of the Higher Education System's Mechanism and Impact
on More Than Just the Effective Growth of the Indian Economy. Globsyn Management Journal, 16(1/2), 85-
ol.

[59] Ray, S., Korchagina, E. V., Druzhinin, A. E., Sokolovskiy, V. V., & Kornev, P. M. (2022, April). Emergence of
the New Start Up Ecosystem: How Digital Transformation Is Changing Fintech and Payment System in
Emerging Markets?. In International Scientific Conference “Digital Transformation on Manufacturing,
Infrastructure & Service" (pp. 621-638). Cham: Springer Nature Switzerland.

[60] Chakraborty, T., & Ray, S. (2022). STRATEGIES OF CYBERLOAFING AND PHUBBING WHICH AFFECT
WORKPLACE DIGITAL TRANSFORMATION. Mocko8gckuil akoHoMuuecKuil #cypHan, (10), 430-446.

[61] Ray, S., & Pal, R. P. (2022). IMPORTANCE OF ENTREPRENEURSHIP AND INNOVATION IN THE
HEALTHCARE INDUSTRY DURING THE COVID-19 PANDEMIC. Beneficium, (2 (43)), 85-93.

[62] Samrat, R., Pratap, P. R., & Korchagina, E. V. (2022). WORLD ECONOMY AND INTERNATIONAL
COOPERATION- MPOBAA 9KOHOMMKA 1 MEXXITYHAPOJIHOE COTPYIHUYECTBO.

[63] Ray, S., & Pal, R. P. (2021). ARE WE TRANSFORMING OUR PAYMENT THROUGH INNOVATION IN
FINTECH AND THE DIGITAL ECONOMY? PERSPECTIVES FROM ASIAN DRAMA IN FINTECH
INNOVATION®.

[64] Samrat, R. (2021). NEUROMARKETING EVIDENCES FROM THE ECONOMICS OF BOOKSELLERS ON
THE STREETS: COVID-19 PERSPECTIVES AND IMPLICATIONS ON LUXURY BRANDS
GLOBALLY. 9xoHoMuKa u ynpasaeHue uHHosayusmu, (2), 83-90.

[65] Korchagina, E. V., & Ray, S. (2021). TRIPLE HELIX CONCEPT IN INNOVATIVE UNIVERSITY
DEVELOPMENT MODEL.

[66] Ray, S., & Pal, R. P. (2021). ARE WE TRANSFORMING OUR PAYMENT THROUGH INNOVATION IN
FINTECH AND THE DIGITAL ECONOMY? PERSPECTIVES FROM ASIAN DRAMA IN FINTECH
INNOVATION®.

[67] Campar, P. (2021). HEMPOMAPKETVHT B AKOHOMUKE KHIDKHBIX MATABMHOB HA VJIUIIAX:



49 J INFORM SYSTEMS ENG, 10(22s)

I[TEPCIIEKTUBEBI I'JIOBAJIBHOT'O BJIMAHWA COVID-19 HA JIFOKCOBBIE BPEH/Ibl. 9DKOHOMUWKA U
VITPABJIEHHE, (2), 83-90.

[68] Ray, S., Muhammad, G., & Adnan, M. The administrative role of principals: Insights and implication in
secondary schools of.

[69] Pradhan, D., Ray, S., & Dash, A. A Critical Review on Sustainable Development of Green Smart Cities (GSCs)
for Urbanization. communities (Fig. 1), 13, 15.

[70] Van Minh, N., Huu, N. N., & Ray, S. Responses of varied quinoa (Chenopodium quinoa Willd.) genotypes
grown in Central Highlands, Vietnam.

[71] Ray, S., Nikam, R., Vanjare, C., & Khedkar, A. M. Comparative Analysis Of Conventional And Machine
Learning Based Forecasting Of Sales In Selected Industries.

[72] Karim, S., Ahluwalia, G. K., Nakhate, V., Swami, V. I., Kumar, D., & Ray, S. Debt Trap Diplomacy and Debt
Sustainability: A South Asian Countries Perspective.

[73] Roy, S., Gupta, V., & Ray, S. (2023). ADOPTION OF AI CHAT BOT LIKE CHAT GPT IN HIGHER
EDUCATION IN INDIA: A SEM ANALYSIS APPROACH®©. Economic environment, 130-149.

Author Profile

Anu A Natraj

Research Scholar

Manipal Academy of Higher Education

Manipal 576 104, India

ORCID ID- https://orcid.org/0009-0007-3855-617

Google Scholar — Anu A Natraj

Dr.N.S.Viswanath

Research Guide and Director General [Research],

Bharatiya Vidya Bhavan’s M.P. Birla Institute of Management, #16, Race Course Road, Bengaluru 560 001.
Dr.Navya Gubbi Sateeshchandra

Academic Faculty, Berlin School of Business and Innovation

Berlin Germany

ORCID ID- https://orcid.org/0009-0003-9461-9831

Google Scholar -Dr.Navya Gubbi SateeshChandra

Dr.Samrat Ray

Dean, Dean, International Institute of Management Studies, Pune, India;
ORCID ID-

Google Scholar-


https://orcid.org/0009-0007-3855-617
https://orcid.org/0009-0003-9461-9831

