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AB ST R ACT  

This study explores the application of lean management strategies in dental clinics. This qualitative study employed a descriptive-analytical 

approach using semi-structured interviews with 24 dental professionals from diverse countries. Participants were selected through online 

announcements, and data collection continued until theoretical saturation was reached. Interviews were conducted via video calls, recorded, 

and transcribed for analysis. Data were analyzed using thematic analysis with NVivo software, identifying key themes related to lean 

management in dentistry, including waste reduction, workflow optimization, and productivity enhancement. The results indicate that waste 

reduction strategies, such as minimizing material waste, eliminating redundant procedures, and optimizing inventory management, contribute 

to increased efficiency in dental clinics. Participants highlighted process optimization methods, including standardizing workflows, improving 

patient scheduling, and integrating automation, as crucial for reducing operational delays and enhancing service quality. Additionally, 

productivity enhancement was linked to effective time management, staff coordination, and performance monitoring, with digital tools and 

structured training programs playing a key role in facilitating lean adoption. The findings align with previous research demonstrating that lean 

management improves resource utilization, staff efficiency, and patient satisfaction in healthcare settings. Lean management strategies offer a 

structured approach to improving operational efficiency and patient care in dental clinics. By reducing waste, streamlining workflows, and 

enhancing staff productivity, lean methodologies contribute to cost savings, optimized resource allocation, and improved patient experiences. 

Successful implementation requires leadership commitment, ongoing staff training, and investment in digital technologies to sustain lean 

initiatives in dental practice. 
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Introduction 

In the rapidly evolving field of healthcare, efficiency 

and patient-centered care have become focal points for 

improving service delivery and optimizing operational 

effectiveness. Dental healthcare, like other medical 

fields, faces growing challenges related to cost control, 

resource management, and service quality, necessitating 

innovative approaches to enhance productivity while 

reducing waste. Lean management, a methodology 

originating from manufacturing industries, has gained 

significant traction in healthcare settings due to its 

systematic approach to minimizing inefficiencies and 

maximizing value for patients (1-3). As dental clinics 

strive to provide high-quality care while managing 

operational constraints, implementing lean principles 

can help streamline workflows, eliminate non-value-

adding activities, and optimize resource utilization (4).  

Lean management is based on five core principles: 

identifying value from the patient's perspective, 

mapping the value stream, creating efficient workflows, 

establishing a demand-driven pull system, and 

continuously improving processes (5). These principles 

have been extensively applied in various healthcare 

domains, demonstrating their potential to improve 
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patient flow, enhance care coordination, and reduce 

operational bottlenecks (6). However, while lean 

methodologies have been successfully integrated into 

hospitals, emergency departments, and primary care 

settings, their implementation in dental healthcare 

remains relatively underexplored (7). Given that dental 

clinics must balance high patient turnover, complex 

treatment procedures, and stringent regulatory 

standards, lean management provides a structured 

framework to address these challenges and optimize 

service delivery (8). 

A fundamental aspect of lean implementation in 

dentistry is waste reduction, which encompasses 

minimizing material waste, eliminating redundant 

procedures, and optimizing inventory management (9). 

Waste in dental clinics can take various forms, including 

excessive use of disposable materials, inefficient 

scheduling leading to prolonged patient wait times, and 

duplication of administrative processes that consume 

valuable time and resources (10). By identifying and 

addressing these inefficiencies, dental practices can not 

only reduce operational costs but also enhance patient 

satisfaction and improve overall clinic performance (11). 

Research has shown that healthcare facilities 

implementing lean strategies experience significant 

improvements in workflow efficiency, cost savings, and 

staff satisfaction, highlighting the relevance of these 

principles in dental healthcare (12). 

One of the key strategies in lean dentistry is process 

optimization, which involves streamlining workflows, 

improving patient scheduling, and automating routine 

tasks to enhance operational efficiency (13). Dental 

clinics often struggle with delays caused by inefficient 

appointment management, unstructured treatment 

plans, and inconsistent communication between staff 

members (14). Implementing standardized procedures 

and utilizing digital tools can significantly reduce these 

inefficiencies, allowing clinics to handle a higher volume 

of patients while maintaining service quality (15). 

Additionally, leveraging technology, such as electronic 

health records (EHRs) and artificial intelligence-assisted 

scheduling, has been found to improve care coordination 

and reduce administrative burdens (16). Studies indicate 

that integrating automation and digital solutions in 

healthcare not only enhances productivity but also 

minimizes human errors and ensures better patient 

outcomes (17). 

Another critical component of lean management in 

dentistry is enhancing staff productivity through 

effective team communication, staff training, and 

performance monitoring (3). Dental clinics operate as 

multidisciplinary environments where seamless 

coordination among dentists, hygienists, and 

administrative staff is crucial for efficient service 

delivery (18). Poor communication and unclear role 

definitions often lead to operational inefficiencies, 

patient dissatisfaction, and increased workload for 

healthcare professionals (19). Implementing structured 

team huddles, fostering a culture of continuous feedback, 

and investing in ongoing staff training programs can 

enhance workforce efficiency and promote a patient-

centered approach to care (20). Research has highlighted 

that well-trained and engaged employees contribute to 

better service quality and improved patient experiences, 

reinforcing the importance of effective leadership and 

team management in lean dentistry (1). 

The impact of lean management on patient care and 

satisfaction is also a significant area of consideration. 

Studies have demonstrated that lean principles improve 

patient experiences by reducing wait times, enhancing 

the efficiency of treatment processes, and ensuring 

timely access to care (21). In dental settings, long wait 

times and appointment delays are common issues that 

negatively affect patient satisfaction (22, 23). By 

implementing lean strategies such as appointment 

clustering, real-time scheduling adjustments, and 

workflow standardization, dental clinics can create a 

more streamlined patient experience, leading to higher 

levels of satisfaction and trust in dental services (24). 

Additionally, integrating lean methodologies into dental 

education and training programs has been suggested as 

a means to prepare future dental professionals for 

efficient practice management (25). 

Despite its advantages, the implementation of lean 

management in dentistry is not without challenges. 

Resistance to change, lack of leadership commitment, 

and inadequate training on lean methodologies have 

been cited as significant barriers to successful adoption 

(26). Many dental clinics operate within traditional 

practice models that prioritize volume-based care over 

efficiency, making the transition to a lean system 

complex and requiring a cultural shift (27). Additionally, 

the effectiveness of lean management in dental settings 

depends on continuous improvement efforts, 



Journal of Oral and Dental Health Nexus 

 

55 

 

necessitating a long-term commitment to refining 

processes and adopting innovative strategies (23). 

Addressing these challenges requires strong leadership, 

clear communication, and a willingness to adapt to new 

workflows and technologies (2). 

In summary, lean management presents a promising 

approach for enhancing efficiency, reducing waste, and 

improving service quality in dental clinics. By focusing 

on waste reduction, process optimization, and 

productivity enhancement, dental healthcare providers 

can create more streamlined and patient-centered care 

environments (28). The adoption of lean principles not 

only benefits clinic operations but also contributes to 

higher patient satisfaction and better treatment 

outcomes (29). However, successful implementation 

requires commitment, ongoing training, and a structured 

approach to overcoming resistance to change (8). This 

study aims to explore how lean management strategies 

can be effectively integrated into dental practices to 

address inefficiencies, optimize workflows, and enhance 

overall productivity.  

Methods and Materials 

This qualitative study employed a descriptive-

analytical approach to explore the application of lean 

management strategies in dentistry, with a particular 

focus on waste reduction and productivity enhancement. 

The study design was based on in-depth, semi-

structured interviews with dental professionals from 

diverse geographical backgrounds. The participants 

were selected through online announcements and 

professional networks, ensuring a broad representation 

of perspectives. The inclusion criteria required 

participants to be practicing dentists or dental clinic 

managers with experience in implementing or observing 

efficiency-related practices in dental settings. The study 

adhered to ethical guidelines, ensuring informed consent 

and confidentiality. Theoretical saturation determined 

the final sample size, which was reached after 

interviewing 24 participants. 

Data collection was conducted through semi-

structured interviews, which were carried out via video 

calls to accommodate participants from different 

countries. The interviews focused on identifying 

common inefficiencies in dental practice, exploring 

strategies for waste reduction, and assessing the impact 

of lean management techniques on productivity. An 

interview guide was developed based on existing 

literature on lean management in healthcare, ensuring 

that key aspects such as workflow optimization, resource 

allocation, and patient experience were covered. Each 

interview lasted between 40 and 60 minutes and was 

recorded with participant consent for accuracy in data 

transcription. 

Data analysis was performed using NVivo software to 

facilitate the organization and coding of qualitative data. 

A thematic analysis approach was applied, beginning 

with the transcription of all interviews, followed by an 

iterative coding process to identify recurring themes and 

patterns related to lean management in dentistry. Open 

coding was initially employed to generate broad 

categories, which were then refined into axial codes to 

establish relationships among emerging themes. To 

enhance the validity of the findings, intercoder reliability 

was ensured by having multiple researchers review the 

coded data. The final themes were derived based on 

theoretical saturation, indicating that no new insights 

emerged from subsequent interviews. 

Findings 

The study included 24 participants from a variety of 

professional and demographic backgrounds. Among 

them, 14 were male and 10 were female, with an average 

age of 42 years (ranging from 32 to 55). Professionally, 

the group comprised 15 dentists, 6 dental clinic 

managers, and 3 dental assistants. Participants were 

located in six different countries, including the United 

States, Canada, the United Kingdom, India, Australia, and 

South Africa. The majority of participants (17 out of 24) 

reported having more than 10 years of experience in 

their respective fields, while the remaining 7 had 

between 5 and 10 years of experience. This diverse 

demographic profile provided a broad range of insights 

into lean management practices in different cultural and 

professional contexts. 

 

 

 



Journal of Oral and Dental Health Nexus 

 

56 

 

Table 1. The Results of Qualitative Analysis 

Category Subcategory Concepts 

Waste Reduction 
Strategies 

Minimizing Material Waste Bulk purchasing, proper storage, avoiding overuse, sustainable packaging, reusable instruments 

 
Reducing Redundant Procedures Eliminating duplicate records, simplifying treatment plans, streamlining approval processes  
Optimizing Inventory Management Real-time tracking, automated ordering, centralized supply chain, reducing expired stock  
Enhancing Digital Documentation Cloud-based storage, digital patient records, voice-to-text documentation, AI-assisted notes  
Eco-Friendly Waste Disposal Recycling protocols, biodegradable materials, waste segregation, energy-efficient disposal  
Reducing Chairside Time Efficient workflow design, pre-appointment planning, optimized treatment sequences 

Process Optimization Standardizing Workflows Standard operating procedures, task delegation, lean documentation, clinical checklists  
Efficient Patient Scheduling Appointment clustering, reducing patient wait times, real-time scheduling adjustments  
Reducing Bottlenecks Identifying workflow delays, optimizing task handoffs, streamlining referral systems  
Automation in Routine Tasks AI-powered reminders, automated billing, digital diagnostics, self-check-in systems  
Improving Staff Coordination Cross-functional training, clear role definitions, real-time staff coordination tools 

Productivity 
Enhancement 

Time Management Techniques Task prioritization, efficient scheduling, reducing task switching, minimizing idle time 

 
Enhancing Team Communication Regular team huddles, interdepartmental collaboration, feedback culture, structured meetings  
Leveraging Digital Tools Digital task lists, cloud-based communication, remote coordination tools, AI-based scheduling  
Staff Training Programs Continuous professional development, simulation-based training, peer mentoring, workflow 

drills  
Monitoring Performance Metrics KPIs tracking, real-time dashboards, benchmarking best practices, performance analytics  
Reducing Non-Value-Adding 
Activities 

Identifying redundant tasks, reducing paperwork, optimizing consultation time, automation 

 
Implementing Feedback 
Mechanisms 

Patient satisfaction surveys, employee feedback loops, adaptive management strategies, real-time 
analytics 

 

The findings of this study revealed three main themes 

regarding the implementation of lean management in 

dental practices: waste reduction strategies, process 

optimization, and productivity enhancement. Each 

theme was further divided into subthemes based on the 

analysis of interview data, illustrating key aspects of lean 

management strategies in dentistry. 

One significant aspect of waste reduction strategies 

was minimizing material waste, where participants 

emphasized the importance of bulk purchasing and 

proper storage to reduce unnecessary expenditures. 

Several interviewees noted that "ordering materials in 

bulk helps us cut costs and reduce packaging waste." 

Another recurring point was reducing redundant 

procedures, where participants highlighted the 

streamlining of treatment plans and the elimination of 

duplicate records. One participant mentioned, "We used 

to have multiple patient records, which led to confusion 

and inefficiencies. Now, a single digital record per patient 

has improved our workflow." Additionally, optimizing 

inventory management emerged as a crucial strategy, 

with respondents stressing the benefits of real-time 

tracking and automated ordering systems. A clinic 

manager stated, "With an automated system, we no 

longer overstock materials that expire before use." 

Enhancing digital documentation was also recognized as 

a means to reduce paper waste and administrative 

delays. Many participants pointed to cloud-based 

storage as a solution, with one dentist explaining, 

"Switching to digital records has not only reduced 

paperwork but also made patient information retrieval 

much faster." Furthermore, eco-friendly waste disposal 

was a subtheme that highlighted the adoption of 

biodegradable materials and recycling protocols. A 

participant shared, "We have replaced plastic cups and 

disposable trays with compostable alternatives, 

reducing our clinic’s environmental impact." Finally, 

reducing chairside time was an essential component of 

waste reduction, where pre-appointment planning and 

optimized treatment sequences were implemented. "By 

preparing everything in advance, we can complete 

procedures more efficiently, benefiting both the clinic 

and the patient," one dentist remarked. 

The second major theme, process optimization, 

focused on improving operational efficiency in dental 

clinics. Standardizing workflows was a recurring 

subtheme, with participants advocating for the use of 

standard operating procedures and task delegation. A 

senior dentist mentioned, "Establishing clinical 

checklists has significantly reduced errors and improved 

patient outcomes." Efficient patient scheduling was also 

a key factor in optimizing processes, with interviewees 

describing strategies such as appointment clustering and 

real-time adjustments. One respondent explained, "By 

grouping similar procedures on specific days, we have 

managed to reduce setup and sterilization time." 

Another important element was reducing bottlenecks, 

where streamlining referral systems and optimizing task 
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handoffs were frequently mentioned. "Delays in lab work 

used to disrupt our workflow, but by coordinating better 

with our partners, we have cut down turnaround time," 

one participant shared. The introduction of automation 

in routine tasks further improved efficiency, with AI-

powered reminders and self-check-in systems being 

widely adopted. "Patients can now check in via an app, 

reducing front desk congestion," an office manager 

noted. Lastly, improving staff coordination played a 

crucial role in enhancing operational effectiveness, with 

cross-functional training and clear role definitions 

emerging as essential components. "Since implementing 

a better communication system, everyone knows their 

responsibilities, and work runs much smoother," a clinic 

supervisor observed. 

The third theme, productivity enhancement, 

encompassed various strategies aimed at improving staff 

and clinic performance. Time management techniques 

were frequently discussed, with participants 

emphasizing the benefits of efficient scheduling and 

reducing task switching. One dentist noted, "If I focus on 

similar procedures in a single session, I can work more 

efficiently and reduce mental fatigue." Enhancing team 

communication was another key subtheme, with regular 

team huddles and structured meetings being common 

strategies. A participant described, "Daily five-minute 

meetings help us address issues before they escalate." 

Leveraging digital tools was also mentioned as an 

effective way to boost productivity, with cloud-based 

communication and AI-based scheduling becoming 

increasingly prevalent. "Our team uses a shared digital 

planner, which has significantly improved coordination," 

one respondent stated. The role of staff training 

programs in productivity enhancement was also 

underscored, with continuous professional development 

and peer mentoring proving beneficial. "We conduct 

regular hands-on training sessions to ensure that all staff 

members are up to date with the latest techniques," a 

clinic owner explained. Monitoring performance metrics 

was another important element, where key performance 

indicators and real-time dashboards helped clinics 

measure efficiency. "Having performance data available 

in real-time has allowed us to make quicker, data-driven 

decisions," one practice manager noted. Additionally, 

reducing non-value-adding activities was highlighted as 

a method for boosting productivity, with many clinics 

eliminating redundant paperwork and optimizing 

consultation times. "We identified a lot of unnecessary 

steps in patient intake and streamlined the process," a 

participant remarked. Finally, implementing feedback 

mechanisms was emphasized as a way to sustain 

improvements in productivity, with employee feedback 

loops and patient satisfaction surveys playing a 

significant role. "We actively use patient feedback to 

adjust our services and improve their experience," a 

dental clinic director shared. 

Discussion and Conclusion 

The findings of this study illustrate the significant 

impact of lean management principles on waste 

reduction, process optimization, and productivity 

enhancement in dental clinics. Participants consistently 

highlighted that minimizing material waste, reducing 

redundant procedures, and optimizing inventory 

management were key strategies for improving 

efficiency and cost-effectiveness. The integration of bulk 

purchasing, real-time tracking, and automated ordering 

systems allowed clinics to mitigate excessive material 

usage and ensure resource sustainability. These results 

align with previous research indicating that lean 

management enhances resource utilization and reduces 

unnecessary expenses in healthcare settings (9). 

Furthermore, the findings confirm that digital 

documentation, particularly through cloud-based 

patient records and AI-assisted notes, plays a crucial role 

in eliminating redundant paperwork and administrative 

inefficiencies, a trend widely supported in the literature 

(16). 

Another key finding was the role of eco-friendly waste 

disposal methods, such as recycling protocols and 

biodegradable materials, in promoting sustainability in 

dental clinics. Participants emphasized that integrating 

environmentally friendly practices not only reduced 

operational waste but also improved their clinic’s 

reputation among patients. This finding is consistent 

with the growing emphasis on sustainability within 

healthcare, as reported by Rotter et al. (2018), who 

found that lean implementation in hospitals resulted in 

lower waste production and improved environmental 

stewardship (4). 

In terms of process optimization, this study found that 

standardizing workflows, improving patient scheduling, 

and reducing bottlenecks were vital for enhancing clinic 
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efficiency. Participants reported that the use of 

structured work protocols, real-time scheduling 

adjustments, and digital automation significantly 

reduced delays and improved overall patient flow. These 

results align with research conducted by Fogliatto et al. 

(2019), which demonstrated that lean-oriented facility 

design and standardized workflows in healthcare 

improved patient throughput and minimized wait times 

(14). Additionally, the use of AI-powered reminders and 

automated billing systems was highlighted as an 

effective way to streamline routine administrative tasks. 

The benefits of automation in healthcare, particularly in 

reducing human error and administrative workload, 

have been well documented in previous studies (17). 

A critical aspect of process optimization identified in 

this study was the importance of improving staff 

coordination through cross-functional training, role 

clarity, and coordination tools. Participants emphasized 

that when all staff members had clearly defined 

responsibilities and access to efficient communication 

platforms, clinics operated more smoothly. These 

findings support previous research by Antierens et al. 

(2019), who highlighted that strong interdepartmental 

collaboration and lean training programs contributed to 

improved workflow efficiency and staff satisfaction (20). 

Similarly, Aij and Rapsaniotis (2017) underscored that 

successful lean leadership requires fostering a 

collaborative and team-oriented culture, a perspective 

that aligns with the results of this study (1). 

The study also found that productivity enhancement 

in dental clinics was strongly linked to effective time 

management, staff training programs, and monitoring 

performance metrics. Participants noted that task 

prioritization, structured meetings, and real-time 

dashboards were critical tools for maintaining 

operational efficiency. These results corroborate 

findings from Kaltenbrunner et al. (2019), who reported 

that primary care facilities implementing lean strategies 

saw improvements in workload distribution and service 

delivery times (21). Furthermore, research by Dunsford 

and Reimer (2017) emphasizes that structured team 

huddles and performance tracking contribute to 

continuous process improvement, supporting the 

findings of this study (15). 

Another important finding was the role of staff 

training and professional development programs in 

sustaining lean management practices. Participants 

emphasized that peer mentoring, workflow drills, and 

simulation-based training were essential for fostering a 

lean culture in their clinics. These findings align with 

previous studies highlighting that ongoing education and 

hands-on training improve lean adoption rates and 

overall efficiency in healthcare settings (3). Additionally, 

research by Gupta et al. (2017) has demonstrated that 

well-trained staff exhibit greater adaptability to process 

changes and lean methodologies, further validating the 

necessity of continuous education in lean dentistry (19). 

The results of this study align with previous literature 

on lean healthcare, reinforcing the effectiveness of lean 

strategies in improving operational efficiency. Research 

by Naidoo (2021) emphasized that lean principles 

reduce operational bottlenecks, enhance service quality, 

and promote financial sustainability in healthcare 

institutions, which is consistent with this study’s findings 

on process standardization, automation, and 

performance monitoring (7). Furthermore, Arcidiacono 

et al. (2017) found that hospitals implementing 

workflow optimization and patient flow management 

strategies experienced fewer service disruptions and 

higher patient throughput, mirroring the reported 

benefits of efficient scheduling and workflow 

streamlining in dental clinics (24). 

Another key alignment with existing literature is the 

role of lean management in improving patient 

satisfaction. Poksińska et al. (2016) found that reducing 

appointment wait times and simplifying administrative 

processes enhanced patient experiences in primary care 

facilities, a finding that is consistent with this study’s 

results on real-time scheduling and minimizing chairside 

time (11). Similarly, Robinson et al. (2016) demonstrated 

that dental school clinics adopting lean methodologies 

improved patient engagement and service delivery, 

further supporting the notion that lean dentistry 

contributes to better patient-centered care (22). 

Additionally, this study’s findings on automation and 

digitalization resonate with previous research 

highlighting the benefits of technology integration in 

lean healthcare. Research by Conners et al. (2021) found 

that AI-assisted diagnostics, self-check-in systems, and 

automated billing improved service accuracy and 

reduced administrative burdens in radiology clinics (26), 

paralleling this study’s findings on the advantages of 

digital tools in dental clinic efficiency. Likewise, studies 

by Wataha et al. (2016) emphasized the importance of 
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integrating lean methodologies into dental education 

and training (25), which supports the recommendation 

for continuous professional development and 

simulation-based training programs identified in this 

study. 

Overall, the findings of this study contribute to the 

growing body of evidence supporting the application of 

lean management principles in healthcare. They provide 

further empirical validation for the benefits of waste 

reduction, workflow optimization, and productivity 

enhancement in dental clinics, demonstrating how these 

strategies can lead to more efficient and patient-centered 

service delivery. 

Despite the valuable insights provided by this study, 

several limitations must be acknowledged. First, the 

study relied solely on qualitative data from semi-

structured interviews, which, while rich in detail, may be 

subject to participant biases and self-reported 

perceptions. Additionally, the sample size was limited to 

24 participants, which, although sufficient for achieving 

theoretical saturation, may not fully represent the 

broader landscape of lean management practices in 

dentistry. Furthermore, the study primarily included 

participants from developed healthcare systems, which 

may limit the generalizability of findings to resource-

limited settings where lean implementation faces 

different structural challenges. Future research 

incorporating mixed-method approaches, larger sample 

sizes, and diverse healthcare environments would help 

address these limitations. 

Future research should explore the long-term impact 

of lean management on dental clinic performance and 

patient satisfaction using quantitative methodologies 

such as time-series analysis and performance 

benchmarking. Additionally, comparative studies across 

different healthcare systems could provide deeper 

insights into how cultural and regulatory differences 

influence lean adoption in dentistry. Future 

investigations should also focus on the cost-effectiveness 

of lean implementation, examining whether the financial 

benefits of efficiency improvements outweigh the initial 

investment in lean training and digital infrastructure. 

Moreover, studies assessing the psychological impact of 

lean management on staff well-being could provide 

valuable insights into how workload optimization 

influences job satisfaction and burnout rates in dental 

professionals. 

To successfully implement lean management in dental 

clinics, practitioners should prioritize staff training and 

continuous professional development to ensure smooth 

adoption of lean methodologies. Clinics should invest in 

digital tools such as automated scheduling systems, AI-

assisted diagnostics, and cloud-based documentation to 

optimize workflow efficiency. Leadership commitment is 

crucial in fostering a lean culture, requiring clinic 

managers to engage in regular performance monitoring, 

feedback mechanisms, and structured team coordination 

meetings. Additionally, dental clinics should develop 

waste reduction initiatives, including material 

optimization strategies and sustainable disposal 

practices, to enhance cost-efficiency and environmental 

responsibility. Finally, adopting patient-centered 

scheduling approaches and lean workflow designs can 

significantly improve service delivery, reduce wait times, 

and enhance overall patient experiences. 
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