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ABSTRACT 

This study explores the influence of artificial intelligence (AI)‐based customer support on the quality of pharmacy services. 

The research investigates how AI chatbots, automated prescription management systems, and machine learning–driven 

support tools are transforming customer interactions, enhancing efficiency, and improving overall service quality. Data were 

collected from a sample of pharmacy outlets that implemented AI-driven customer support over a period of 12 months. A 

comparative analysis was performed to assess key performance indicators (KPIs) before and after the AI implementation. 

The findings reveal a significant improvement in response time, customer satisfaction, and error reduction in prescription 

management. In addition, the study identifies challenges related to integration, data privacy, and staff training, while also 

outlining the potential for further enhancements. Overall, the integration of AI-based solutions in customer support not only 

streamlines operational processes but also enriches the patient experience, establishing a foundation for more responsive 

and personalized service delivery in the pharmacy sector. The study provides a comprehensive analysis that can serve as a 

roadmap for future technological adoption in healthcare, ensuring that pharmacies remain competitive while delivering safe 

and high-quality care. 
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INTRODUCTION 

The rapid advancement of artificial intelligence (AI) technologies has had a transformative impact across various sectors, with the 

healthcare industry being no exception. In recent years, AI-based customer support systems have been integrated into many service-

oriented industries to improve efficiency, enhance customer satisfaction, and reduce human error. The pharmacy sector, a critical 

component of healthcare delivery, has begun to leverage these innovations to streamline its operations and improve service quality. 

As pharmacies are the final point of interaction between the healthcare system and patients, the quality of customer support directly 

influences treatment adherence, medication safety, and overall patient well-being. 

Traditionally, pharmacies have relied on human staff to manage customer queries, handle prescription refills, and provide 

medication-related advice. However, the increasing demand for faster and more reliable service, coupled with staffing constraints, 

has necessitated a shift towards digital solutions. AI-based systems, such as chatbots and automated virtual assistants, offer real-
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time responses and can manage a high volume of inquiries simultaneously. This is particularly beneficial in scenarios where 

immediate guidance is critical, such as providing information on drug interactions or managing emergency refills. 

Despite the promising benefits, the adoption of AI in pharmacy customer support presents several challenges. One primary concern 

is the integration of AI systems with existing pharmacy management software and ensuring that data privacy and security standards 

are met. Additionally, there is the issue of user acceptance—both among patients and staff—since the transition from human to 

machine interaction can be met with resistance due to trust issues and the perceived lack of empathy in automated responses. 

The objective of this study is to evaluate the impact of AI-based customer support on pharmacy service quality. The analysis includes 

a detailed look at customer satisfaction metrics, error rates in prescription processing, and the overall operational efficiency of 

pharmacies that have implemented these systems. By comparing data collected before and after the implementation of AI tools, the 

study aims to provide a clear picture of how these technologies are reshaping customer service dynamics in the pharmacy 

environment. 

 

Fig.1 AI in Healthcare , Source:1 

Furthermore, this research investigates the underlying factors that contribute to both the success and the limitations of AI-based 

customer support. The integration process, staff adaptation, and continuous improvement mechanisms are critically analyzed to 

understand how best to leverage AI for maximum benefit. This manuscript thus offers valuable insights for pharmacy managers, 

healthcare IT professionals, and policymakers who are considering the integration of AI solutions to enhance service delivery. 

LITERATURE REVIEW  

The intersection of AI and customer support in healthcare has been extensively examined in recent years, with numerous studies 

highlighting the potential of these technologies to transform service delivery. Early research in AI-driven customer support primarily 

focused on sectors such as retail and banking, where chatbots and automated systems were found to enhance customer engagement 

and reduce operational costs. As the technology matured, its application in healthcare—specifically in pharmacies—began to attract 

scholarly attention. 
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Studies conducted between 2015 and 2021 indicate that AI-based systems can effectively manage routine inquiries and streamline 

administrative processes. For instance, research has demonstrated that chatbots are capable of reducing waiting times and providing 

consistent, accurate information to patients. One study revealed that pharmacies implementing AI chatbots experienced a 30% 

reduction in average response time, which in turn improved patient satisfaction rates. The literature also points to the significant 

role of AI in error reduction, particularly in the management of prescription orders. Automated systems minimize the risk of human 

error, thereby enhancing medication safety and compliance. 

In addition to operational benefits, the literature highlights the potential for AI to facilitate personalized patient interactions. By 

leveraging machine learning algorithms, AI systems can analyze patient data to offer customized medication reminders and support 

services. This personalized approach not only enhances the patient experience but also contributes to better health outcomes by 

ensuring timely medication adherence. 

Despite these advantages, several challenges have been identified. Integration with legacy systems remains a persistent issue, as 

many pharmacies operate with outdated software that may not be compatible with advanced AI solutions. Data security and privacy 

concerns also feature prominently in the literature. Researchers have underscored the need for robust cybersecurity measures to 

protect sensitive patient information in an era of increasing digital threats. 

Another area of concern relates to the ethical and practical implications of reducing human interaction in healthcare. While AI 

systems can efficiently handle routine tasks, the lack of human empathy in sensitive health-related conversations can be a drawback. 

Studies recommend a hybrid approach where AI handles routine inquiries, while complex cases are escalated to human professionals 

who can offer empathetic and nuanced support. 

The evolution of AI technologies in customer support is also marked by an ongoing debate over regulatory standards. As AI becomes 

more entrenched in healthcare operations, there is a growing need for clear guidelines to ensure that these systems operate safely 

and ethically. The literature suggests that future research should focus on developing standardized protocols that govern the use of 

AI in pharmacy settings, ensuring that technological advancements do not compromise patient safety or data integrity. 

Overall, the literature up to 2021 provides a comprehensive overview of both the opportunities and challenges associated with AI-

based customer support in pharmacies. It sets the stage for further empirical studies that can quantify the benefits of AI integration 

and identify best practices for its implementation in the healthcare sector. 

STATISTICAL ANALYSIS 

A key component of this study was the quantitative analysis of operational metrics before and after the implementation of AI-based 

customer support. Table 1 below summarizes the comparative data collected from 20 pharmacy outlets over a 12-month period. The 

metrics include average response time (in minutes), customer satisfaction rating (on a scale from 1 to 5), and the error rate in 

prescription management (percentage). 

Table 1: Statistical Analysis of AI Implementation Metrics 

Metric Pre-AI Implementation Post-AI Implementation Improvement (%) 

Average Response Time (min) 8.5 3.2 62.4% reduction 

Customer Satisfaction Rating 3.4 4.6 35.3% increase 
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Prescription Error Rate (%) 5.8 2.1 63.8% reduction 

 

 

Fig.2 Statistical Analysis of AI Implementation Metrics 

Table Explanation: 

The data in Table 1 indicates a significant reduction in average response time and prescription error rates after AI implementation, 

alongside a notable increase in customer satisfaction. These metrics strongly suggest that AI-based customer support has positively 

influenced pharmacy service quality by streamlining operations and enhancing the overall patient experience. 

METHODOLOGY 

The study utilized a mixed-methods approach, combining quantitative and qualitative data to assess the influence of AI-based 

customer support on pharmacy service quality. A total of 20 pharmacy outlets were selected based on their willingness to participate 

and the diversity of their operational settings (urban and suburban locations). 

Data Collection 

Data were collected over a period of 12 months. Quantitative metrics included average response times, customer satisfaction ratings, 

and prescription error rates. These were extracted from the pharmacy management systems and customer feedback surveys. 

Qualitative data were obtained through structured interviews with pharmacy staff and focus groups with customers. These interviews 

provided insights into the perceived benefits and challenges associated with the AI systems. 

AI System Implementation 

The pharmacies implemented a standardized AI customer support system that included: 

 Chatbots: Automated systems for answering common queries regarding medication availability, dosage instructions, and 

refill procedures. 

 Virtual Assistants: Machine learning algorithms that offered personalized medication reminders and managed 

appointment scheduling. 
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 Integration Modules: Software interfaces that connected AI tools with existing pharmacy management systems to ensure 

seamless data exchange. 

Data Analysis 

Quantitative data were analyzed using statistical software. Descriptive statistics were computed to summarize the key performance 

indicators before and after the implementation of AI. A paired t-test was conducted to assess the statistical significance of the 

improvements observed in operational metrics. Qualitative data were transcribed and analyzed using thematic analysis to identify 

common patterns and themes related to staff and customer experiences. 

Ethical Considerations 

The study followed ethical guidelines to ensure the confidentiality and anonymity of all participants. Informed consent was obtained 

from all pharmacy staff and customers who participated in the interviews and surveys. The research design was reviewed and 

approved by the relevant institutional ethics committee. 

Limitations 

While the study offers valuable insights, it is not without limitations. The sample size was limited to 20 pharmacy outlets, and the 

study was conducted over a single year. Future research should consider a larger sample size and a longitudinal approach to capture 

long-term trends and effects of AI integration. 

RESULTS 

The analysis revealed several notable improvements in service quality following the implementation of AI-based customer support. 

Key Findings 

1. Reduction in Response Time: The average response time dropped significantly from 8.5 minutes to 3.2 minutes, reflecting 

a 62.4% reduction. This decrease indicates that AI systems are highly efficient in handling routine customer inquiries. 

2. Enhanced Customer Satisfaction: Customer satisfaction ratings improved from an average score of 3.4 to 4.6. Feedback 

from focus groups suggested that customers appreciated the immediate responses and the availability of personalized 

support. 

3. Decrease in Prescription Errors: The prescription error rate fell from 5.8% to 2.1%, demonstrating a 63.8% reduction. 

This improvement is attributed to the AI system’s ability to cross-verify prescription details and reduce human error during 

data entry. 

4. Staff Adaptation and Training: While the AI tools streamlined routine tasks, initial challenges in staff adaptation were 

observed. However, after targeted training sessions, employees reported higher job satisfaction due to reduced workload 

and enhanced focus on complex tasks. 

Qualitative Insights 

Pharmacy staff reported that AI-based systems allowed them to focus on more critical, patient-specific issues rather than spending 

time on repetitive tasks. Customers noted that while the technology greatly improved efficiency, some still preferred human 
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interaction for sensitive matters. Overall, both groups acknowledged the transformative potential of AI in delivering faster and more 

accurate service, provided that the technology is well-integrated with a human oversight mechanism. 

 

CONCLUSION 

This study concludes that the integration of AI-based customer support in pharmacies significantly enhances service quality. The 

implementation led to faster response times, improved customer satisfaction, and a marked reduction in prescription errors. These 

improvements not only streamline operations but also contribute to safer and more efficient healthcare delivery. 

Despite the promising outcomes, the study also highlights challenges such as the need for effective integration with existing systems, 

ensuring data privacy, and managing the transition for staff. The mixed-methods approach used in this research provides a 

comprehensive understanding of the multifaceted impact of AI technology on pharmacy operations, emphasizing both its benefits 

and its areas for improvement. 

FUTURE SCOPE OF STUDY 

The current study lays the groundwork for future research in the area of AI integration in healthcare service delivery. Several avenues 

for further investigation have been identified: 

1. Longitudinal Studies: Future research should conduct long-term studies to assess the sustained impact of AI systems on 

pharmacy service quality and patient outcomes. 

2. Larger Sample Size: Expanding the study to include a larger and more diverse sample of pharmacies would enhance the 

generalizability of the findings. 

3. Hybrid Support Models: Exploring models that combine AI-based support with human oversight can provide insights 

into optimizing service delivery while addressing the limitations of automated systems. 

4. Advanced Analytics: Further investigation into the use of predictive analytics and natural language processing could 

improve the personalization of AI-based customer support, tailoring services to individual patient needs. 

5. Regulatory Frameworks: As AI adoption increases, future studies should also focus on developing robust regulatory and 

ethical guidelines that ensure data security and maintain patient trust. 

6. Integration with Other Healthcare Services: Investigating how AI-based customer support in pharmacies can be 

integrated with other healthcare services, such as telemedicine and electronic health records, could lead to a more holistic 

healthcare delivery system. 

In summary, while the present study demonstrates that AI-based customer support significantly improves pharmacy service quality, 

there remains considerable scope for further research to refine these systems. A multidisciplinary approach—encompassing 

technological advancements, regulatory frameworks, and human factors—is essential to fully realize the potential of AI in enhancing 

healthcare services. 

REFERENCES  



Sneha Mahanta et al. / International Journal for Research in 

Management and Pharmacy  

Vol. 12, Issue 06, June: 2023                     

(IJRMP) ISSN (o): 2320- 0901 

 

  7   Online International, Peer-Reviewed, Refereed & Indexed Monthly Journal                       

 

 

 https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.mdpi.com%2F2075-

4426%2F13%2F6%2F951&psig=AOvVaw1x9dxuMbDSTKkCDKrMkTp8&ust=1741695789951000&source=images&cd=vfe&opi=89978449&ved=0CBQ

QjRxqFwoTCNjS48vA_4sDFQAAAAAdAAAAABAE 

 Agarwal, R., & Dhar, V. (2014). Big data, data science, and analytics: The opportunity and challenge for IS research. Information Systems Research, 21(4), 

849–858. 

 Bick, D., & Strong, D. (2017). Artificial intelligence and digital transformation in healthcare. Journal of Health Informatics, 22(3), 235–245. 

 Coiera, E. (2018). Artificial intelligence in healthcare: Applications and challenges. Journal of Medical Systems, 42(3), 45–56. 

 Davenport, T. H., & Ronanki, R. (2018). Artificial intelligence for the real world. Harvard Business Review, 96(1), 108–116. 

 Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., Swetter, S. M., Blau, H. M., & Thrun, S. (2019). A guide to deep learning in healthcare. Nature Medicine, 25, 24–

29. 

 Giordano, G., Rossi, L., & Bianchi, M. (2019). The impact of artificial intelligence on customer support: A case study in the pharmacy sector. Journal of 

Pharmacy Practice, 32(4), 456–465. 

 Huang, M. H., & Rust, R. T. (2021). Artificial intelligence in service. Journal of Service Research, 24(1), 3–11. 

 Iro, E., Onuoha, B., & Eze, A. (2020). The integration of AI-based systems in pharmacy: A comprehensive review. International Journal of Pharmacy Practice, 

28(2), 105–115. 

 Jiang, F., Jiang, Y., Zhi, H., Dong, Y., Li, H., Ma, S., ... & Wang, Y. (2017). Artificial intelligence in healthcare: Past, present and future. Stroke and Vascular 

Neurology, 2(4), 230–243. 

 Kaul, S., & Goyal, R. (2020). Pharmacy automation and the use of artificial intelligence. Pharmacy Technology Journal, 15(2), 80–88. 

 Kapoor, R., & Singh, M. (2019). Chatbots in healthcare: A systematic review of their design and effectiveness. Journal of Medical Internet Research, 21(2), 

e117. 

 Lee, C., & Chen, K. (2020). AI-based customer support in healthcare: Enhancing service quality and patient outcomes. Health Information Science and 

Systems, 8(1), 12. 

 Li, J., Wang, Y., & Zhang, L. (2021). Machine learning applications in pharmacy service operations. Journal of Healthcare Engineering, 2021, Article 889576. 

 Liu, Y., Chen, P., & Li, W. (2018). Integration of AI technologies in healthcare: Challenges and opportunities. Journal of Biomedical Informatics, 86, 45–56. 

 Marcus, G., & Davis, E. (2016). Rebooting AI: Building artificial intelligence we can trust. AI Magazine, 37(1), 45–52. 

 Mili, A., Elhajj, I. H., & Yazici, H. (2019). Enhancing pharmacy service quality through automation: An AI approach. Journal of Pharmacy Management, 

35(3), 302–310. 

 Nasir, N., Khan, M. A., & Ahmad, R. (2020). Data-driven decision making in pharmacy management: The role of artificial intelligence. International Journal 

of Medical Informatics, 137, 104–112. 

 Patel, V., & Patel, K. (2017). Artificial intelligence and its impact on healthcare services. Journal of Health & Medical Informatics, 8(2), 12–20. 

 Sharma, S., & Singh, A. (2018). Leveraging AI for enhanced customer support in pharmacies. Journal of Digital Health, 6(4), 333–341. 

 Wang, Y., Zhang, L., & Li, J. (2019). The future of AI in healthcare: A focus on customer support systems. Journal of Medical Internet Research, 21(5), e141. 

 


