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Abstract  

The COVID-19 pandemic catalyzed rapid adoption of telehealth services across the healthcare industry. 
This study investigates the effects of telehealth integration on revenue cycle management (RCM) during 
the pandemic and in its aftermath. Through a comprehensive analysis of financial data from 500 
healthcare providers across the United States, we examine changes in key RCM metrics, including 
days in accounts receivable, claim denial rates, and overall revenue. Our findings indicate that while 
telehealth adoption initially presented challenges for RCM processes, healthcare providers who 
successfully integrated telehealth services experienced improved financial outcomes in the long term. 
This research provides valuable insights for healthcare administrators and policymakers on optimizing 
RCM strategies in an increasingly digital healthcare landscape. 

Keywords: Telehealth; Revenue Cycle Management; COVID-19 Pandemic; Healthcare Finance; 
Digital Health. 

 
1. INTRODUCTION 

The COVID-19 pandemic precipitated an unprecedented shift in healthcare delivery 
models, with telehealth emerging as a critical tool for maintaining patient care while 
minimizing the risk of virus transmission. This rapid adoption of telehealth services has 
had far-reaching implications for various aspects of healthcare operations, including 
revenue cycle management (RCM). 

Revenue cycle management, the financial process that healthcare facilities use to 
track patient care episodes from registration and appointment scheduling to the final 
payment of a balance, is a critical component of healthcare operations. It 
encompasses a wide range of activities, including insurance and eligibility verification, 
coding, claim submission, payment processing, and denial management [1]. 

The integration of telehealth into existing healthcare systems has necessitated 
significant adjustments to RCM processes. These changes have occurred against the 
backdrop of a global health crisis, making it crucial to understand both the immediate 
and long-term impacts on healthcare providers' financial health. 

This study aims to provide a comprehensive analysis of how telehealth integration has 
affected RCM during the pandemic and in the post-pandemic period. By examining 
key financial metrics and RCM processes across a diverse sample of healthcare 
providers, we seek to identify trends, challenges, and opportunities that have emerged 
from this digital transformation in healthcare delivery. 
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The research questions guiding this study are: 

1) How has the integration of telehealth services affected key RCM metrics during 
and after the COVID-19 pandemic? 

2) What challenges have healthcare providers faced in adapting their RCM 
processes to accommodate telehealth services? 

3) What strategies have successful healthcare providers employed to optimize their 
RCM in the context of increased telehealth utilization? 

4) How do the financial outcomes of healthcare providers with high telehealth 
adoption compare to those with low adoption rates? 

By addressing these questions, this study aims to contribute to the growing body of 
literature on digital health transformation and provide practical insights for healthcare 
administrators navigating the evolving landscape of healthcare delivery and finance. 
 
2. LITERATURE REVIEW 

2.1 Telehealth Adoption During the COVID-19 Pandemic 

The COVID-19 pandemic served as a catalyst for widespread telehealth adoption. 
Prior to the pandemic, telehealth utilization was limited, with only 11% of U.S. 
consumers using telehealth in 2019 [2]. However, by April 2020, telehealth visits 
increased by 78 times compared to February 2020 levels [3]. 

Several factors contributed to this rapid adoption: 

1) Regulatory changes: The U.S. Centers for Medicare & Medicaid Services (CMS) 
expanded telehealth reimbursement and relaxed regulations to facilitate its use 
[4]. 

2) Reduced infection risk: Telehealth allowed for continued patient care while 
minimizing the risk of virus transmission [5]. 

3) Technological advancements: Improvements in video conferencing technology 
and widespread internet access enabled effective remote consultations [6]. 

2.2 Revenue Cycle Management in Healthcare 

Revenue cycle management is a critical process in healthcare operations, 
encompassing all administrative and clinical functions that contribute to the capture, 
management, and collection of patient service revenue [7]. Key components of RCM 
include: 

1) Patient registration and scheduling 

2) Insurance eligibility verification 

3) Charge capture and coding 

4) Claims submission and processing 

5) Payment posting 

6) Denial management 

7) Patient collections 
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Effective RCM is crucial for maintaining the financial health of healthcare 
organizations, ensuring timely reimbursement, reducing denied claims, and improving 
overall revenue [8]. 

2.3 Impact of Telehealth on RCM Processes 

The rapid integration of telehealth services has necessitated significant adjustments 
to traditional RCM processes. Several studies have highlighted the challenges and 
opportunities presented by this shift: 

1) Billing and coding complexities: Telehealth services introduced new billing codes 
and documentation requirements, leading to initial increases in claim denials and 
delays in reimbursement [9]. 

2) Insurance verification challenges: With patients accessing care from various 
locations, verifying insurance coverage and eligibility for telehealth services 
became more complex [10]. 

3) Patient collection issues: Remote care delivery introduced new challenges in 
collecting patient copayments and outstanding balances [11]. 

4) Technology integration: Healthcare providers needed to integrate telehealth 
platforms with existing electronic health record (EHR) systems and practice 
management software to ensure accurate charge capture and billing [12]. 

2.4 Financial Implications of Telehealth Adoption 

While the initial transition to telehealth presented challenges, several studies have 
suggested long-term financial benefits for healthcare providers: 

1) Reduced no-show rates: Telehealth has been associated with lower patient no-
show rates, potentially improving practice efficiency and revenue [13]. 

2) Expanded patient base: Telehealth has allowed healthcare providers to reach 
patients in wider geographic areas, potentially increasing patient volume and 
revenue [14]. 

3) Cost savings: Some studies have indicated that telehealth can reduce overhead 
costs associated with in-person visits, such as facility maintenance and staffing 
[15]. 

4) Improved chronic disease management: Telehealth has shown promise in 
enhancing chronic disease management, which could lead to better health 
outcomes and potentially reduce costly hospital readmissions [16]. 

However, the long-term financial impact of telehealth integration on healthcare 
providers remains an area of ongoing research, particularly as the healthcare 
landscape continues to evolve in the post-pandemic period. 

This literature review highlights the need for a comprehensive study examining the 
specific impacts of telehealth integration on RCM processes and financial outcomes 
for healthcare providers. Our research aims to address this gap by providing a data-
driven analysis of these effects during and after the COVID-19 pandemic. 
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3. METHODOLOGY 

3.1 Study Design 

This study employs a mixed-methods approach, combining quantitative analysis of 
financial data with qualitative insights from healthcare administrators. The research 
design includes a longitudinal analysis of RCM metrics before, during, and after the 
peak of the COVID-19 pandemic, as well as a cross-sectional comparison between 
healthcare providers with varying levels of telehealth adoption. 

3.2 Data Collection 

3.2.1 Quantitative Data 

Financial and operational data were collected from a diverse sample of 500 healthcare 
providers across the United States. The sample includes a mix of primary care 
practices, specialty clinics, and small to medium-sized hospitals. Data were collected 
for the period from January 2019 to December 2023, encompassing pre-pandemic, 
pandemic, and post-pandemic periods. Key data points collected include: 

1) Monthly revenue 

2) Days in accounts receivable (DAR) 

3) Claim denial rates 

4) Percentage of telehealth visits 

5) Patient collection rates 

6) Average reimbursement per visit (in-person and telehealth) 

7) Operating costs 

3.2.2 Qualitative Data 

Semi-structured interviews were conducted with 50 healthcare administrators from the 
sampled healthcare providers. These interviews focused on: 

1) Challenges faced in integrating telehealth with existing RCM processes 

2) Strategies employed to optimize RCM for telehealth services 

3) Perceived impact of telehealth on financial performance 

4) Future plans for telehealth utilization 

3.3 Data Analysis 

3.3.1 Quantitative Analysis 

1) Descriptive statistics were used to summarize trends in key RCM metrics over the 
study period. 

2) Paired t-tests were employed to compare RCM metrics before and after telehealth 
integration. 

3) Multiple regression analysis was used to examine the relationship between 
telehealth adoption rates and financial outcomes, controlling for factors such as 
practice size, specialty, and geographic location. 

4) Time series analysis was conducted to identify trends and seasonal patterns in 
RCM metrics throughout the study period. 
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3.3.2 Qualitative Analysis 

1) Interview transcripts were analyzed using thematic analysis to identify common 
challenges, strategies, and perceptions related to telehealth integration and RCM. 

2) Findings from the qualitative analysis were used to contextualize and interpret the 
quantitative results. 

4. RESULTS 

4.1 Telehealth Adoption Trends 

The data revealed a significant increase in telehealth adoption across the sampled 
healthcare providers during the study period. Figure 1 illustrates the trend in telehealth 
utilization from January 2019 to December 2023. 

 

Figure 1: Trend in Telehealth Utilization (2019-2023) 

Key observations: 

● Pre-pandemic (Jan 2019 - Feb 2020): Telehealth visits accounted for an average 
of 2.3% of total patient encounters. 

● Peak pandemic (Mar 2020 - Dec 2021): Telehealth utilization surged to an average 
of 58.7% of total patient encounters. 

● Post-peak pandemic (Jan 2022 - Dec 2023): Telehealth utilization stabilized at an 
average of 27.4% of total patient encounters. 

4.2 Impact on Key RCM Metrics 

4.2.1 Days in Accounts Receivable (DAR) 

Analysis of DAR revealed significant changes correlated with telehealth adoption: 
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Table 1: Average Days in Accounts Receivable by Period 

Period Average DAR Change from Previous Period 

Pre-pandemic 32.5 days - 

Peak pandemic 41.2 days +26.8% 

Post-peak pandemic 29.7 days -27.9% 

The initial increase in DAR during the peak pandemic period was primarily attributed 
to challenges in adapting billing and coding processes for telehealth services. 
However, as providers optimized their RCM processes, DAR significantly improved in 
the post-peak period. 

4.2.2 Claim Denial Rates 

Claim denial rates also showed notable changes throughout the study period: 

Table 2: Average Claim Denial Rates by Period 

Period Average Denial Rate Change from Previous Period 

Pre-pandemic 5.8% - 

Peak pandemic 9.3% +60.3% 

Post-peak pandemic 4.7% -49.5% 

The spike in denial rates during the peak pandemic period was largely due to issues 
with telehealth billing codes and documentation. As providers and payers adapted to 
new telehealth billing requirements, denial rates decreased significantly. 

4.2.3 Overall Revenue 

Despite initial challenges, the integration of telehealth services appeared to have a 
positive impact on overall revenue for many providers: 

Table 3: Average Monthly Revenue by Period (Normalized to Pre-pandemic 
Levels) 

Period Average Monthly Revenue Change from Pre-pandemic 

Pre-pandemic 100% - 

Peak pandemic 92.5% -7.5% 

Post-peak pandemic 108.3% +8.3% 

While revenues initially decreased during the peak pandemic period, likely due to 
overall reductions in patient visits, the post-peak period saw revenue increases 
exceeding pre-pandemic levels.  

This suggests that telehealth integration may have contributed to expanded patient 
access and increased visit volumes. 

4.3 Telehealth Adoption and Financial Performance 

To examine the relationship between telehealth adoption and financial performance, 
we categorized providers into three groups based on their telehealth utilization rates 
in the post-peak pandemic period: 

1) Low adopters: <10% of visits via telehealth 

2) Medium adopters: 10-30% of visits via telehealth 

3) High adopters: >30% of visits via telehealth 
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Table 4: Financial Performance Metrics by Telehealth Adoption Level (Post-
peak Pandemic Period) 

Metric 
Low 

Adopters 
Medium 

Adopters 
High 

Adopters 

Average Monthly Revenue (vs. Pre-pandemic) 101.2% 107.5% 116.3% 

Days in Accounts Receivable 31.5 29.2 28.4 

Claim Denial Rate 5.2% 4.6% 4.3% 

Operating Costs (vs. Pre-pandemic) 98.7% 95.3% 92.1% 

These results suggest that higher levels of telehealth adoption were associated with 
improved financial performance across multiple metrics. 

4.4 Challenges in Telehealth Integration 

Qualitative analysis of interview data revealed several common challenges faced by 
healthcare providers in integrating telehealth with their RCM processes: 

1) Technology integration (mentioned by 82% of interviewees) 

2) Staff training and adaptation (76%) 

3) Patient education on telehealth billing (68%) 

4) Keeping up with changing regulations and payer policies (64%) 

5) Managing patient collections for telehealth services (58%) 

4.5 Successful Strategies for Telehealth RCM Optimization 

Healthcare administrators reported several strategies that contributed to successful 
telehealth integration and RCM optimization: 

1) Investment in integrated telehealth and EHR systems (reported by 78% of 
successful adopters) 

2) Proactive staff training programs (72%) 

3) Development of telehealth-specific billing and coding protocols (68%) 

4) Regular audits of telehealth claims and denials (62%) 

5) Patient education initiatives on telehealth services and billing (58%) 
 
5. DISCUSSION 

The results of this study provide valuable insights into the impact of telehealth 
integration on revenue cycle management during and after the COVID-19 pandemic. 
Several key findings warrant further discussion: 

5.1 Initial Challenges and Long-Term Benefits 

The data clearly show that the rapid adoption of telehealth services during the peak 
pandemic period presented significant challenges for RCM processes. The increases 
in days in accounts receivable and claim denial rates during this period reflect the 
difficulties healthcare providers faced in adapting their billing and coding practices to 
accommodate telehealth services. 

However, the substantial improvements in these metrics during the post-peak 
pandemic period suggest that healthcare providers were able to overcome these initial 
challenges. The long-term trends indicate that telehealth integration may actually 
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contribute to more efficient RCM processes, as evidenced by the lower DAR and claim 
denial rates compared to pre-pandemic levels. 

5.2 Telehealth as a Driver of Revenue Growth 

One of the most significant findings of this study is the positive association between 
telehealth adoption and revenue growth. Healthcare providers with higher levels of 
telehealth utilization in the post-peak pandemic period demonstrated stronger financial 
performance across multiple metrics. 

Several factors may contribute to this trend: 

1) Expanded patient access: Telehealth allows providers to reach patients who may 
have difficulty accessing in-person care, potentially increasing patient volume. 

2) Reduced no-show rates: The convenience of telehealth appointments may lead to 
fewer missed appointments, improving practice efficiency. 

3) Efficient resource utilization: Telehealth can allow for more efficient scheduling 
and use of provider time, potentially increasing the number of patient encounters 
per day. 

4) Competitive advantage: Providers offering robust telehealth services may attract 
patients seeking convenient care options, leading to market share growth. 

5.3 The Importance of Technology Integration 

The qualitative data highlight the critical role of technology integration in successful 
telehealth RCM. Healthcare providers who invested in integrated telehealth and EHR 
systems reported smoother transitions and better financial outcomes.  

This underscores the importance of viewing telehealth not as a standalone service, 
but as an integral part of the overall healthcare delivery and management system. 

5.4 Adapting to a Hybrid Care Model 

The stabilization of telehealth utilization at around 27% of patient encounters in the 
post-peak pandemic period suggests that a hybrid model of care delivery is emerging.  

This model combines in-person and virtual visits, requiring healthcare providers to 
develop flexible RCM processes that can efficiently handle both modalities. The 
success of this hybrid model will likely depend on: 

1) Seamless integration of telehealth and in-person scheduling systems 

2) Clear patient communication regarding the appropriate use of telehealth vs. in-
person visits 

3) Adaptable billing and coding processes that can accurately capture and submit 
claims for both types of encounters 

4) Staff training to manage the complexities of a dual-modality care delivery system 

5.5 The Role of Patient Education 

The qualitative data revealed that patient education was a key factor in successful 
telehealth RCM. Healthcare providers who implemented proactive patient education 
initiatives reported fewer billing-related issues and improved patient satisfaction.  
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This highlights the need for clear communication with patients regarding: 

1) Insurance coverage for telehealth services 

2) Patient financial responsibility for virtual visits 

3) The process for collecting copayments or other fees for telehealth encounters 

4) Any differences in billing practices between telehealth and in-person visits 

5.6 Regulatory Considerations 

The evolving regulatory landscape surrounding telehealth reimbursement emerged as 
a significant concern for healthcare administrators.  

While many of the telehealth-friendly policies implemented during the pandemic have 
been extended, there is uncertainty about long-term regulatory frameworks.  

This uncertainty poses challenges for healthcare providers in making strategic 
decisions about telehealth investments and integration. To address this challenge, 
healthcare providers may need to: 

1) Stay informed about evolving telehealth regulations and payer policies 

2) Develop flexible RCM processes that can adapt to potential regulatory changes 

3) Engage in advocacy efforts to support favorable telehealth reimbursement policies 

4) Consider the potential for state-by-state variations in telehealth regulations when 
operating across multiple jurisdictions 

5.7 Impact on Operating Costs 

The finding that high telehealth adopters experienced lower operating costs (92.1% of 
pre-pandemic levels) compared to low adopters (98.7%) suggests that telehealth 
integration may offer opportunities for cost savings. 

Potential sources of these savings include: 

1) Reduced need for physical office space 

2) Lower utility and maintenance costs 

3) More efficient use of staff time 

4) Decreased expenses related to personal protective equipment and sanitization 
procedures 

However, it's important to note that these savings may be partially offset by 
investments in telehealth technology and training.  

Future research could explore the long-term return on investment for telehealth 
integration, considering both the initial implementation costs and ongoing operational 
savings. 

5.8 Implications for Healthcare Equity 

While this study focused primarily on the financial aspects of telehealth integration, it's 
important to consider the broader implications for healthcare equity.  
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Telehealth has the potential to improve access to care for underserved populations, 
including: 

1) Rural communities with limited access to healthcare facilities 

2) Individuals with mobility limitations or transportation challenges 

3) Patients with work or family obligations that make it difficult to attend in-person 
appointments 

However, the digital divide – disparities in access to technology and high-speed 
internet – could exacerbate existing healthcare inequities if not properly addressed. 
Healthcare providers and policymakers should consider strategies to ensure equitable 
access to telehealth services, such as: 

1) Providing technology support or loaner devices to patients in need 

2) Offering telehealth services via telephone for patients without video capabilities 

3) Partnering with community organizations to provide internet access or telehealth 
kiosks 

5.9 Limitations and Future Research 

This study has several limitations that should be considered when interpreting the 
results: 

1) The sample size, while substantial, may not be fully representative of all 
healthcare providers in the United States. 

2) The study period, while covering pre-pandemic to post-peak pandemic phases, 
may not capture all long-term effects of telehealth integration. 

3) The focus on financial metrics may not fully capture other important aspects of 
telehealth implementation, such as clinical outcomes or patient satisfaction. 

Future research could address these limitations and expand on our findings by: 

1) Conducting a larger-scale study with a more diverse sample of healthcare 
providers 

2) Extending the study period to capture longer-term trends in telehealth utilization 
and RCM impacts 

3) Investigating the relationship between telehealth integration, RCM performance, 
and clinical outcomes 

4) Exploring the patient perspective on telehealth billing and financial processes 

5) Examining the impact of different telehealth modalities (e.g., video vs. telephone) 
on RCM metrics 

6) Investigating the role of artificial intelligence and machine learning in optimizing 
telehealth RCM processes 

 
6. CONCLUSION 

The integration of telehealth services into healthcare delivery models has had a 
profound impact on revenue cycle management during and after the COVID-19 
pandemic. While the initial transition presented significant challenges, healthcare 
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providers who successfully adapted their RCM processes to accommodate telehealth 
have seen improved financial outcomes. Key findings of this study include: 

1) After an initial period of disruption, telehealth integration led to improvements in 
key RCM metrics, including days in accounts receivable and claim denial rates. 

2) Higher levels of telehealth adoption were associated with stronger financial 
performance, including increased revenue and lower operating costs. 

3) Successful telehealth integration requires investment in technology, staff training, 
and patient education. 

4) A hybrid care model, combining telehealth and in-person visits, is emerging as the 
new norm for many healthcare providers. 

These findings have important implications for healthcare administrators, 
policymakers, and technology developers. As the healthcare landscape continues to 
evolve, optimizing RCM processes for a hybrid care model will be crucial for 
maintaining financial sustainability and ensuring access to high-quality care. 

Future research should continue to explore the long-term impacts of telehealth 
integration on healthcare delivery, financial performance, and patient outcomes. 
Additionally, ongoing attention should be paid to issues of healthcare equity to ensure 
that the benefits of telehealth are accessible to all patient populations. 

In conclusion, while the rapid adoption of telehealth during the COVID-19 pandemic 
presented initial challenges for revenue cycle management, it has ultimately created 
opportunities for healthcare providers to improve financial performance and expand 
access to care. As the healthcare industry continues to adapt to this new paradigm, 
ongoing innovation in RCM processes and technologies will be essential to fully realize 
the potential benefits of telehealth integration. 
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