

[image: image1]
The work relative value estimation assessment in China: an empirical research for common surgical procedures









 


	
	
ORIGINAL RESEARCH
published: 04 June 2024
doi: 10.3389/fpubh.2024.1385616








[image: image2]

The work relative value estimation assessment in China: an empirical research for common surgical procedures

Jin Hao1,2, Han Yao1, Ling Kong3 and Yuanli Liu1*


1School of Health Policy and Management, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China

2Department of Operation Management, Beijing Hospital of Traditional Chinese Medicine, Capital Medical University, Beijing, China

3Central Laboratory, Key Laboratory for Neurodegenerative Disease of Ministry of Education, Beijing Institute for Brain Disorders, National Clinical Research Center for Geriatric Disorders, Xuanwu Hospital Capital Medical University, Beijing, China

Edited by
 Yang Wang, Peking University, China

Reviewed by
 Yanan Zhao, Peking University, China
 Minghuan Jiang, Xi'an Jiaotong University, China

*Correspondence
 Yuanli Liu, liuyuanli_pumc@163.com 

Received 13 February 2024
 Accepted 23 May 2024
 Published 04 June 2024

Citation
 Hao J, Yao H, Kong L and Liu Y (2024) The work relative value estimation assessment in China: an empirical research for common surgical procedures. Front. Public Health 12:1385616. doi: 10.3389/fpubh.2024.1385616
 

Objectives: China’s National Health Service Items Standard (NHSIS) establishes a relative value system and plays an important role in pricing. However, there are few empirical evaluations of the objectivity of the NHSIS-estimated relative value.

Methods: This paper presents a comparison between physician work relative value units (wRVUs) estimates for 70 common surgical procedures from NHSIS and those from the U.S. Medicare Physician Fee Schedule (MPFS). We defined the ratio of the wRVUs for sample procedures to the benchmark procedure (inguinal hernia repair) as a standardized relative value unit (SRVU), which was used to standardize the data for both schedules. We examined the variances in the ranking and quantification of SRVUs across specialties and procedures, as well as how SRVUs impact procedure reimbursement prices between the two schedules.

Results: There was no systematic difference between MHSIS-estimated SRVUs and MPFS-estimated, but the dispersion of MPFS-estimated SRVU was greater than that of MHSIS-estimated, and the discrepancies increased with surgical risk and technical complexity. The discrepancies of SRVUs were significant in cardiothoracic procedures. Additionally, whether SRVUs were based on MPFS or MHSIS, there was a positive association between them and payment prices. However, in terms of the impact of SRVUs on payment pricing, the NHSIS system was lower than the MPFS system.

Conclusion: China has made incremental progress in estimating the relative value of healthcare services, but there are shortcomings in valuation methods and their impact on pricing. The modular assessment method should be considered as a component to optimize reform.
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1 Introduction

Globally, diverse nations have implemented medical service pricing policies as a pivotal policy tool to manage medical expenditure growth, optimize resource allocation, and promote value-based payment (1–3). The objective is to establish scientific and rational prices for medical services, thereby stimulating the motivation of medical providers and guaranteeing that patients receive excellent, efficient, and economical healthcare services (4). Consequently, determining the optimal balance between physicians’ desire for increased remuneration and the affordability constraints of patients and medical insurance funds poses a universal challenge worldwide.

China, similar to other countries, emphasizes the creation of a medical service pricing system that truly embodies the value of technical labor, serving as a cornerstone of its healthcare pricing reform. To standardize pricing units, China has established the Chinese Classification of Health Interventions (CCHI), a comprehensive terminology system encompassing medical service coding, standard names and operational definitions. Additionally, in promoting of healthcare pricing reform, China has been drawing inspiration from the Resource-Based Relative Value Scale (RBRVS) since 2012. This involves exploring a relative technical labor value system tailored for Chinese medical procedures, considering factors like working hours, technical complexity, and risk level.

The RBRVS was developed in the late 1980s by Harvard researchers led by William Hsiao, utilized national surveys and statistical analyses anchored in the Current Procedural Terminology (CPT) framework (5). In 1989, the U.S. Physician Payment Review Commission integrated the RBRVS into a proposed Medicare fee schedule presented to Congress. Congress then passed legislation that year, establishing the Medicare Physician Fee Schedule (MPFS), implemented in 1992. This schedule based payment pricing on the relative resource consumption of services, rather than other factors, such as historical charges (6). Following this, nations like Canada (7), Japan (8), and South Korea (9) adopted the RBRVS methodology to create their own localized, cost-based relative value systems for medical services. In 2012, China introduced the resource-based relative value as a critical component in determining medical service pricing within its National Health Service Items Standard (NHSIS) (10). The October 2023 NHSIS update further refined this system, positioning it as a precise scientific tool for evaluating resource consumption, pricing, and clarifying the price comparison relationship among medical procedures (11).

The resource consumption in medical service procedures typically encompasses technical labor costs, medical supplies and facilities costs, as well as other administrative costs (such as professional liability insurance premiums covered by the Medical Insurance System). Technical labor costs - referred to as the work relative value units (wRVUs) in the RBRVS model - represent the most complex component of cost measurement and are a focal point for localized improvements under the RBRVS model across various countries. Especially for surgical procedures, which account for a high proportion of medical services, involve various operation methods, and cover multiple departments, the estimation of wRVUs and pricing are particularly complex (12). International experience (13, 14) demonstrates that discussions on the rationality of evaluation methods and results for the relative value of surgical procedures accompany virtually the entire process of system establishment and improvement. Therefore, during this critical period of establishing relative value system and reforming pricing policies in China, it is necessary to conduct a scientific evaluation of the system. Nevertheless, empirical research in this area remains scarce.

Given the complexity and manual nature of medical work, it is difficult to establish a “gold standard” to judge the final wRVUs. Consequently, this study attempts to investigate a methodology facilitating cross-regional comparisons of relative value, leveraging the MPFS founded on RBRVS as a frame of reference. Through a comprehensive evaluation of relative value assessment methods in both China and the United States, we introduce a standardized wRVUs model that is suitable for cross-regional comparison. Utilizing this framework, we selected several common surgical procedures as case studies to perform an international comparative analysis, focusing on the wRUVs valuation outcomes and their influence on pricing. This research not only bridges the gap in empirical studies regarding China’s relative value system assessment but also provides methodological insights for nations that established their own relative value systems by drawing on RBRVS to carry out related research.



2 Methods


2.1 wRVUs valuation methods of MPFS and NHSIS

Researchers in China have restructured the wRVU valuation components from the RBRVS study to estimate the wRVUs of the NHSIS, employing the same cross-specialty alignment statistical techniques as the Harvard University research team and leveraging a knowledge-intensive expert consultation approach. The consistency of the theoretical basis between the NHSIS wRVU estimates and MPFS (see Supplementary Table S1) establishes a solid foundation for comparative research. Specifically, the total wRVUs valuation of a surgical procedure can be considered the sum of pre-, intra-, and post-service work. As depicted in Figure 1, the MPFS additionally incorporates evaluation and management codes into the total wRVUs for procedures with a 10- or 90-day global cycle, thereby encouraging clinicians to oversee perioperative and postoperative care (15). This distinction underscores the key difference in the estimation and pricing of surgical wRVUs between China and the United States. However, given that MPFS utilizes a modular valuation approach, individually assessing each component’s relative value and providing comprehensive data for each module, we can use these data to adjust the relative value of Chinese and American surgical programs to the same coverage through mathematical changes.
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FIGURE 1
 The work relative value assessment modules of surgical procedures for NHSIS and MPFS. The figure shows the flow modules of the surgical procedure in the global period from 1-day preoperative to 90-day postoperative, and the main services of each module. The purple module indicates physician activity within the operating room, the blue module indicates activity within the hospital other than the operating room, and the gray module indicates activity outside the hospital. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard.




2.2 Sources of data

We obtained data from three publicly available sources: (1) NHSIS Version 2023 (11), (2) MPFS of the calendar year 2023 (16), and (3) the health care service procedures fees schedule of Beijing (17). Because all data were publicly available and no patient identifiers were included, this analysis did not meet the definition of human subjects research, and institutional review board and informed consent were waived.

We obtained the relative technical difficulty coefficient (0–100), relative potential risk coefficient (0–100), and total work RVUs of surgical procedures from NHSIS files, which were matched to the payment price from the fees schedule of Beijing by codes. The MPFS files provided the work RVUs and the percentage of the intraoperative portion of the global package that could be used to calculate the intraoperative work RVUs for each procedure. The conversion factor and practice expenses RVUs used to calculate the payment price were also obtained from these files. Furthermore, we accurately matched procedures by CCHI and CPT description and then integrated Chinese and American data by codes (see Supplementary Table S2).



2.3 Study sample

An advisory panel consisting of 10 experienced surgeons from various subspecialties oversaw the selection of sample and benchmark procedures. Figure 2 illustrates the screening flow for the sample procedures. Using the medical records of inpatient surgical patients in Beijing from 2021 as a basis, we initially filtered out procedures with an annual service volume exceeding 2,000 (encompassing 94 procedures) and all transplant procedures from the preliminary group of diagnosis-related groups (consisting of 8 procedures). These datasets collectively made up the candidate pool. In a secondary screening process, the advisory group excluded two transplant procedures with unclear surgical site descriptions - “living donor related transplant” and “living donor unrelated transplant” - based on volume, clinical relevance, and representativeness within their respective specialties. This refinement left us with 100 common surgical procedures. Following this, the advisory panel employed the standardized terminology sets for surgical operations used in China and U.S, namely CCHI and CPT, as a tool to precisely match selected common surgical procedures with the MPFS, based on the criterion of consistency in the method of operation. Ultimately, 79 procedures were successfully matched. Subsequently, we integrated raw data for each procedure from various sources, including price documents, NHSIS, and MPFS. However, 5 procedures were excluded as they had not been included in the price reform, and 3 procedures lacked complete NHSIS data. Therefore, our final study sample encompassed 71 procedures, accounting for approximately 61% of all documented surgical procedures in Beijing inpatient medical records for 2021.
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FIGURE 2
 Flow chart of sample selection. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard.




2.4 Estimation of standardized relative value unit

Given the disparities in regional economies and healthcare delivery systems, a direct comparison of labor value or payment rates for surgical procedures between China and the United States may not be appropriate. Therefore, our study established a standardized relative value unit (SRVU) by defining the quotient of the total work RVU for sample procedures relative to a benchmark procedure. The advisory panel selected inguinal hernia repair (CCHI code HQS83301, CPT code 49505) as the benchmark procedure, based on its clinical commonality, consistent surgical approach, and comparable time estimates. To estimate MPFS-estimated relative labor value, we scaled each procedure’s wRVU by the proportion of intraoperative time (OPi). The detailed computational modeling was presented in Formulas (1) and (2). The same method was used to calculate the standardized payment price unit (SPPU) when comparing payment prices.
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2.5 Statistical analysis

We compared the difference in the distribution of SRVUs for surgical procedures in NHSIS and MPFS by plotting a waterfall plot and dumbbell diagram. A comparison of SRVUs for procedures between NHSIS and MPFS using the paired-sample Wilcoxon signed-ranks test. To comprehend how discrepancies in the overall data were manifested throughout surgical specialties, we categorized sample procedures into 6 specialties and conducted subgroup analyses. In addition, linear regression analysis was used to assess the relationship between SRVUs and payment prices for both the NHSIS and MPFS data. R-squares were then determined for each dataset to compare the magnitude of the effect of SRVUs on payment prices between the two fee schedules. All analyses were performed using R for Windows (version 4.3.1), with statistical significance determined using a 2-tailed alpha risk of 0.05 or less.




3 Results


3.1 Overall discrepancies in SRVUs

The estimated SRVUs for 70 sampled procedures from both the NHSIS and MPFS datasets are presented in Figures 3A,B. The median values estimated by MHSIS and MPFS were 1.97 and 1.86, respectively, demonstrating a non-significant statistical difference (p = 0.401). Our research revealed that the dispersion of SRVUs in MPFS (with a range from 0.17 to 11.31) exceeded that in NHSIS (with a range from 0.54 to 3.53). This has led to operations with similar rankings could have vastly different SRVUs. Furthermore, these discrepancies positively correlated with both the relative technical difficulty (regression coefficient = 0.44, p < 0.001) and the relative risk (regression coefficient = 0.46, p < 0.001) of the procedures, as assessed by NHSIS. This suggests that as surgical risk or technical complexity increases, so does the divergence in SRVU estimation between NHSIS and MPFS. (refer to Figures 4A,B).
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FIGURE 3
 The SRVUs of 70 Common Surgical Procedures for NHSIS and MPFS. (A) Is the distribution of NHSIS-estimated standardized work relative value of surgical procedures. (B) Is the distribution of MPFS estimates for the same procedures. Each bar represents a procedure. The black bar indicates the benchmark procedure. The red horizontal line representing the overall median. The procedures were ranked in descending order based on the SRVUs, and then divided into intervals of each 10 rankings. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard; SRVUs, Standardized work relative value units.
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FIGURE 4
 The Association between the Discrepancies of SRVUs and Procedures’ Difficulty or Risk Level. (A) Is the association between the discrepancies of SRVUs and NHSIS-based technical difficulty level of procedures. (B) Is the association between the discrepancies of SRVUs and NHSIS-based risk level of procedures. The NHSIS estimated the relative technical difficulty and potential risk of surgical procedures using integers ranging from 0 to 100 and divided them into three intervals: low, medium, and high, as shown by the dashed line in the figure. The orange circle represents the median NHSIS-estimated SRVUs of procedures corresponding to the technical difficulty or risk level on the horizontal axis, and the blue circle represents the median MPFS-estimated SRVUs of the same procedures. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard; SRVUs, Standardized work relative value units.




3.2 Discrepancies in SRVUs across specialties

Figure 5 shows the SRVUs of surgical procedures across specialties, comparing MPFS and NHSIS estimations. The NHSIS-estimated SRVUs for each specialty are arranged in descending order and connected to their corresponding MPFS estimations using line segments. Intersections of these lines indicate differing relative rankings for procedure SRVUs between NHSIS and MPFS. Our research found that specialty rankings primarily shifted between adjacent positions, with minimal changes in magnitude. (refer to Supplementary Figure S1) The slope of each line segment reflects the extent of the difference in SRVU readings, highlighting significant disparities in cardiothoracic (p = 0.004), with no systematic difference in the SRVUs of the other five specialties.
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FIGURE 5
 The SRVUs across 6 Surgical Specialties for NHSIS and MPFS. The figure shows the trend of paired changes in the same surgical procedures for six specialties. ***p < 0.01. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard; SRVUs, Standardized work relative value units.




3.3 Discrepancies in the effect of SRVUs on pricing

The link between relative values and the total payment price for intraoperative work is illustrated in Figure 6. Scatter plots demonstrate a positive correlation between SRVUs and standardized payment price units (SPPUs), regardless of the dataset used (NHSIS or MPFS). Linear regression analyses demonstrated that SRVUs accounted for 55.76% of the variation in payment prices based on NHSIS data, whereas they explained 97.55% of the variation when using MPFS data.
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FIGURE 6
 Scatter plot of wRUV estimates and payment prices for 70 Common Surgical Procedures. The figure shows the distribution for each of the 70 procedures in a coordinate series where the standardized work relative value unit (SRVU) is the x-axis and the standardized payment price unit (SPPU) is the y-axis. Orange circles and blue triangles, respectively, depict the calculation results of NHSIS and MPFS. The NHSIS linear correlation trend is plotted as an orange dashed line, while the MPFS linear correlation trend is plotted as a blue dashed line. The regression equations and R-squared values are labeled next to each line. MPFS, The U.S. Medicare Physician Fee Schedule; NHSIS, National Health Service Items Standard.





4 Discussion

This study proposed a standardized analytical framework for cross-regional comparisons of the relative value of medical services. By comparing the relative value assessment methods and valuation results of surgical procedures between China and the United States, the study evaluated the present state of the Chinese system and put forth recommendations for optimization.


4.1 Sino-US comparison of surgical relative value and pricing: similarities, differences, and drivers

This study revealed that there are no overall significant discrepancies in SRVUs for common surgical procedures between China and the United States, indicating that China’s evaluation of the relative labor values for surgical procedures aligns well with the international consensus. Nonetheless, considering that the overall compensation for medical services hinges on both price and service volume, variations in the valuation of individual procedures may be amplified or minimized at different levels - physician, specialty, and hospital - owing to diverse service volumes, thereby influencing pricing or compensation equity (18). Indeed, our subgroup analysis uncovered such disparities at the specialty level (refer to Figure 5). Consequently, it becomes imperative to investigate the impact of these relative value differences on payment and compensation outcomes within the context of specific service volumes in subsequent research.

Our findings indicate that the dispersion in the relative labor value in China is narrower compared to the United States. Additionally, the valuation disparity between the two countries exhibits a positive correlation with the level of technical difficulty and risk. This suggested a potential distortion in the current assessment of the relative labor value for high-tech surgical procedures in China. Notably, challenging, high-risk, and labor-intensive procedures are the main breakthroughs in the ongoing dynamic pricing adjustments for medical services in China. Therefore, an accurate assessment of the relative value of such procedures is crucial. Our results underscore the necessity of prioritizing this type of surgical procedure in future optimizations of the relative value system for medical services.

Further examination of the correlation and strength of the relationship between relative value and reformed payment prices revealed that, in comparison to the United States, the contribution of physician labor value to total surgical payment price is smaller in China (refer to Figure 4). These results can be understood in light of the characteristics of the Chinese medical price policies (19–21), which include the following: (1) Fees for professional work tend to be low in comparison to fees for materials and equipment. (2) The NHSIS has packaged some medical supplies with surgical procedures to control the sensible use of consumables in medical facilities. As a result, some procedure payment prices include expensive material costs. (3) In China, the procedure price is mainly used for payments to medical institutions, whereas in the United States, the MPFS is used for physician fee payments. The significant proportion of medical supplies and overhead costs likely explains the lower contribution of physician labor value to surgical prices in China. Additionally, these disparities are also associated with distinct relative value systems in the U.S. and China, as well as variations in how these systems connect to pricing.



4.2 Optimizing relative value and pricing system in China: approaches and challenges

China’s relative value system, based on the RBRVS, shares high consistency with the United States in terms of theoretical foundation and survey methods. However, there are still some differences in details regarding relative value assessment and value-based pricing mechanisms. In the United States, a modular approach is adopted for relative value assessment (22). Resource consumption assessment methods are developed separately based on the characteristics of technical labor costs, medical consumables, equipment and facilities costs, and other management costs to improve the accuracy of valuation. The sum of all parts represents the total relative value of the procedure. Based on this, the MPFS enables direct conversion between relative value and payment price through a nationally unified price factor. Different regions can set geographic practice cost indices to correlate with the regional economy. This approach clearly reflects the proportion of each cost factor in pricing. In contrast, China’s current relative value system has not yet achieved the correlation of relative values for different cost elements, and the linkage between relative value and price is also ambiguous. This lack of transparency in pricing may affect the correspondence between price and value, especially the value of technical labor.

Despite distinct medical service pricing and payment systems in the U.S. and China, both share a common objective: purchasing services based on value. Consequently, the modular relative value valuation method employed by the MPFS offers a valuable reference for assessing relative values and facilitating dynamic price adjustments for medical service projects in China. Firstly, clearly compensating technical labor activities facilitates the communication of incentive orientation. Additionally, this transparency encourages professional societies to actively assess the value of their activities and collaborate with policymakers to establish rational pricing. Secondly, with national centralized procurement, the costs of medical supplies are expected to fluctuate significantly in the future. Thus, independent pricing of medical supplies would facilitate dynamic price adjustments. The Pilot Program for Deepening the Reform of Medical Service Prices in China has identified the separation of technology and consumption as a key reform objective, aiming to gradually decouple medical supplies from procedures payment price. Thirdly, pertinent research demonstrated that institutions with different levels may result in variations in practice consumption (23, 24), and the inputs of physician activity may vary depending on patient differences (12, 25). Modular evaluating mechanisms provide a solid foundation for differentiated regulation, with adjustment factors for the technical labor activities module potentially including risks, complexity, and HTA results. The level of medical institutions can inform adjustments to the practice cost module. This modular valuation optimization suggestions based on our findings are also applicable to non-surgical procedures, as this model aligns well with the overall goals of China’s medical service price reform.

Since its inception, the RBRVS has been widely acknowledged as a reasonable and equitable approach for evaluating healthcare service inputs. However, previous studies (12, 22, 26) have demonstrated that it is not without its limitations: (1) complex and drawn-out treatment procedures may be preferred over straightforward ones for specific conditions; (2) demand-side considerations, such as individual variations in clinical complexity and potential health benefits, are completely ignored when evaluating medical services; and (3) an insensitivity to the efficiency improvements and cost reductions brought about by technological advancements (as clinical doctors gain experience, their workload may decrease over time, but the relative value may not decrease accordingly). These shortcomings pose challenges for pricing and payment mechanisms grounded in the relative value system. Nonetheless, practices in some nations (27) have demonstrated that targeted policy interventions can effectively address imbalances in service provision and promote alignment between the relative value system and value-based payments. For instance, the Japanese government gradually reduced MRI scan prices over 6 years to address service volume surges and optimize service mix. Similarly, the Affordable Care Act in the United States increased primary care fees to ensure adequate compensation for hospitals providing or facilitating access to services. China’s ongoing price reform is also exploring avenues to guide doctors to make medical decisions based on patients’ needs. For example, this study revealed that, despite endoscopic surgery often requiring a higher resource consumption compared to traditional open surgery for similar procedures, the government has established an identical payment price for both in its price reform efforts.



4.3 Study limitations and future prospects

When interpreting our research results, several limitations must be acknowledged. Firstly, our study utilized a limited sample size. Previous research suggests that the majority of surgical services stem from a small subset of procedures (28). In our study, we carefully selected 70 prevalent surgical procedures encompassing 10 organ systems and 6 specialties, guided by surgeon consensus and the inpatient surgical service volume. Nonetheless, extrapolating these findings necessitates consideration of the sample’s representativeness. Secondly, our study was an international comparison of relative values based on benchmark procedures. On one hand, the standardized results of this study are inevitably influenced by the selection of benchmark procedures. On the other hand, our research prefers to indirectly suggest improvements by identifying significant differences between China’s relative value system and pricing outcomes compared to internationally mature systems, rather than directly giving advice on increasing underestimated values or decreasing overestimated values. Thirdly, it should be noted that our study was conducted within a pilot area. In China, healthcare pricing reform allows local governments to determine the payment price, while the central government sets the service items. The pace of the reform varies from region to region. Expanding the scope of the study may introduce additional confounding factors due to the complex and uncertain regional differences in healthcare price reform. Finally, the relative value and pricing data for surgical procedures in China and the United States, obtained in this study, were specifically sourced from 2023. This provides valuable insights into evaluating the relative value system and pricing mechanisms during this period. However, it is crucial to recognize the limitations imposed by this temporal constraint. Healthcare systems and pricing mechanisms are dynamic, influenced by various factors such as medical technology advancements, health insurance policies, and the economic environment. Consequently, the conclusions drawn from data of a specific period may not be universally applicable to other timeframes. As China’s dynamic adjustment mechanism for the relative value and pricing of healthcare services evolves, future research should consider using datasets spanning longer periods. This will aid in understanding the dynamic nature of these systems and their progression over time. However, proper adjustment and standardization must be taken when handling data from different timeframes due to potential complexities arising from varying political, economic, and social factors.




5 Conclusion

In this U.S.-China comparison of common surgical procedures, we found that China has made incremental progress in estimating the relative value of healthcare services, but there are shortcomings in valuation methods and their impact on pricing. The modular relative value assessment method and necessary government regulatory tools should be considered as components to optimize China’s healthcare pricing reform.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

JH: Conceptualization, Data curation, Formal analysis, Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing. HY: Data curation, Formal analysis, Methodology, Writing – original draft. LK: Formal analysis, Methodology, Writing – original draft. YL: Conceptualization, Funding acquisition, Methodology, Project administration, Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Chinese Academy of Medical Sciences (CAMS) Innovation Fund for Medical Sciences-A Strategic Study on Healthy China Development and Health System Reform (grant number 2021-I2M-1-046).



Acknowledgments

We would like to thank the Beijing Municipal Big Data and Policy Research Center for their help in selecting the sample procedures for this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1385616/full#supplementary-material



References

 1. Sl, B, Lorenzoni, L, and Ong, P. Institutions for health care price setting and regulation: a comparative review of eight settings. Int J Health Plann Manage. (2020) 35:639–48. doi: 10.1002/hpm.2954 

 2. Verghese, NR, Barrenetxea, BY, Agrawal, S, and Finkelstein, EA. Government pharmaceutical pricing strategies in the Asia-Pacific region: an overview. J Mark Access Health Policy. (2019) 7:1601060. doi: 10.1080/20016689.2019.1601060 

 3. Mikkola, H
. Hospital pricing reform in the public health care system-AnEmpirical case study from Finland. Int J Health Care Finance Econ. (2003) 3:267–86. doi: 10.1023/A:1026017306199 

 4. Lorenzoni, L, Belloni, A, and Sassi, F. Health-care expenditure and health policyin the USA versus other high-spending OECD countries. Lancet. (2014) 384:83–92. doi: 10.1016/S0140-6736(14)60571-7 

 5. Hsiao, WC, Braun, P, Yntema, D, and Becker, ER. Estimating physicians' work for a resource-based relative-value scale. N Engl J Med. (1988) 319:835–41. doi: 10.1056/NEJM198809293191305


 6. Hsiao, WC, Braun, P, Dunn, DL, Becker, ER, Yntema, D, Verrilli, DK , et al. An overview of the development and refinement of the resource-based relative value scale. The foundation for reform of U.S. physician payment. Med Care. (1992) 30:NS1–NS12. doi: 10.1097/00005650-199211001-00001 

 7. Katz, SJ, Zuckerman, S, and Welch, WP. Comparing physician fee schedules in Canada and the United States. Health Care Financ Rev. (1992) 14:141–9.

 8. Hayashida, K, and Imanaka, Y. Inequity in the price of physician activity across surgical procedures. Health Policy. (2005) 74:24–38. doi: 10.1016/j.healthpol.2004.12.005 

 9. Choi, JI
. National Health Insurance System of Korea: resource-based relative value scale and a new healthcare policy. Taehan Yongsang Uihakhoe Chi. (2020) 81:1024–37. doi: 10.3348/jksr.2020.0124 

 10. Xiong, W, Deng, Y, Yang, Y, Zhang, Y, and Pan, J. Assessment of medical service pricing in China's healthcare system: challenges, constraints, and policy recommendations. Front Public Health. (2021) 9:787865. doi: 10.3389/fpubh.2021.787865 

 11. National Health Commission of the People's Republic of China
. (2023). National Health Service items standard 2023. Available at: https://www.nhc.gov.cn/caiwusi/s7785t/202309/914aec9618944ee2b36621d33517e576.shtml


 12. Childers, CP, and Maggard-Gibbons, M. Assessment of the contribution of the work relative value unit scale to differences in physician compensation across medical and surgical specialties. JAMA Surg. (2020) 155:493–501. doi: 10.1001/jamasurg.2020.0422 

 13. Gao, YN
. Committee representation and Medicare reimbursements—an examination of the resource-based relative value scale. Health Serv Res. (2018) 53:4353–70. doi: 10.1111/1475-6773.12857 

 14. Chakiryan, NH, Jiang, DD, Gillis, KA, Chen, Y, Acevedo, AM, and Sajadi, KP. RUC operative time estimates are inaccurate, resulting in decreased work RVU assignments for longer urologic procedures. Urology. (2020) 142:94–8. doi: 10.1016/j.urology.2020.05.004 

 15. Wynn, BO, Burgette, LF, Mulcahy, AW, Okeke, EN, Brantley, I, Iyer, N , et al. Development of a model for the validation of work relative value units for the Medicare physician fee schedule. Rand Health Q. (2015) 5:5.

 16. Centers for Medicare & Medicaid Services
. (2023). Details for title: CMS-1770-F. https://www.cms.gov/medicare/medicare-fee-service-payment/physicianfeesched/pfs-federal-regulation-notices/cms-1770-f


 17. Beijing Municipal Medical Security Bureau
. (2020). Medical sService Price iInquiry fForm. https://ybj.beijing.gov.cn/2020_zwfw/2020_bmcx/


 18. Chan, DC, Huynh, J, and Studdert, DM. Accuracy of valuations of surgical procedures in the Medicare fee schedule. N Engl J Med. (2019) 380:1546–54. doi: 10.1056/NEJMsa1807379 

 19. Gao, L, Shi, L, Meng, Q, Kong, X, Guo, M, and Lu, F. Effect of healthcare system reforms on public hospitals' revenue structures: evidence from Beijing. Soc Sci Med. (2021) 283:114210. doi: 10.1016/j.socscimed.2021.114210 

 20. Zhang, T, Liu, J, Lu, B, Yan, Z, Huang, X, and Lu, W. Intended and unintended impacts of the comprehensive reform of urban public hospitals: a mixed-method study in Hangzhou, China. Front Public Health. (2022) 10:979455. doi: 10.3389/fpubh.2022.979455 

 21. Zhu, D, Shi, X, Chen, S, Ye, X, and He, P. Impacts of price changes on public hospital reforms in China: evidence from 25 million patients at tertiary hospitals. Health Policy Plan. (2022) 37:1307–16. doi: 10.1093/heapol/czac073 

 22. Laugesen, MJ
. The resource-based relative value scale and physician reimbursement policy. Chest. (2014) 146:1413–9. doi: 10.1378/chest.13-2367 

 23. Liu, M, Jia, M, Lin, Q, Zhu, J, and Wang, D. Effects of Chinese medical pricing reform on the structure of hospital revenue and healthcare expenditure in county hospital: an interrupted time series analysis. BMC Health Serv Res. (2021) 21:385. doi: 10.1186/s12913-021-06388-2 

 24. Zhu, D, Shi, X, Nicholas, S, Bai, Q, and He, P. Impact of China's healthcare price reforms on traditional Chinese medicine public hospitals in Beijing: an interrupted time-series study. BMJ Open. (2019) 9:e029646. doi: 10.1136/bmjopen-2019-029646 

 25. Jiang, DD, Hayes, M, Gillis, KA, Korets, R, Wagner, AA, Hedges, JC , et al. Misaligned incentives in benign prostatic enlargement surgery: more complex and efficacious procedures are earning fewer relative value units. J Endourol. (2021) 35:835–9. doi: 10.1089/end.2020.0941 

 26. Stecker, EC, and Schroeder, SA. Adding value to relative-value units. N Engl J Med. (2013) 369:2176–9. doi: 10.1056/NEJMp1310583


 27. Berenson, RA, and Ginsburg, PB. Improving the Medicare physician fee schedule: make it part of value-based payment. Health Aff. (2019) 38:246–52. doi: 10.1377/hlthaff.2018.05411 

 28. Sahni, NR, Dalton, M, Cutler, DM, Birkmeyer, JD, and Chandra, A. Surgeon specialization and operative mortality in the United States: retrospective analysis. BMJ. (2016) 354:i3571. doi: 10.1136/bmj.i3571 


Copyright
 © 2024 Hao, Yao, Kong and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		The work relative value estimation assessment in China: an empirical research for common surgical procedures



		1 Introduction



		2 Methods



		2.1 wRVUs valuation methods of MPFS and NHSIS



		2.2 Sources of data



		2.3 Study sample



		2.4 Estimation of standardized relative value unit



		2.5 Statistical analysis









		3 Results



		3.1 Overall discrepancies in SRVUs



		3.2 Discrepancies in SRVUs across specialties



		3.3 Discrepancies in the effect of SRVUs on pricing









		4 Discussion



		4.1 Sino-US comparison of surgical relative value and pricing: similarities, differences, and drivers



		4.2 Optimizing relative value and pricing system in China: approaches and challenges



		4.3 Study limitations and future prospects









		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The work relative value
estimation assessment in China:
an empirical research for
common surgical procedures












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






OPS/images/fpubh-12-1385616-g003.jpg
[—
Onhtpic e ramplantton
Py v szt

(RS rpm—

Seerchbetomy

Laparscni i prosatciomy

L hemicpctomy

[ T—————

St st v et

Coromay ey ypa et i s srtom

Riictony
Laparscopic sk s procsiomy
[es—"

Fatnive ol masictomyfor et cancer
L —

Scpmenal smonctomy
P—
[RSp——

fo—

I ——

[
r—

R mastctms o bt e
Laparscapic il epreciomy

Lo sl ol despreion
RIS E————
Ao s corpcormy o e
Laparocric myumecamy
[E—————

Viretomy

L —
Toatyseramy

Vides i horsci e pulmonay wedg e
[E——
[————

R ool o carciooms

[ ———

e divctonafmeacrine sibcion
sl ucronie e iy
Pracacmbifcsion el o iplacton

[rE——

oy
Grest saphcous i sl ey chsre
Gressghcons ein i cosore

[ ———

i s kctomy

Compies Ty

[T ————

Laparcopc spendccomy

[ —
Repiroogia e

o rdocan of st o s
Tonscomy

[Rm———

Bpiitony

L

Stadadied Retatin Value sis (SRVU)

LU WL L L

[ r——
[——
[rye——
JUS - —
[—————
L —
JrEn——
Fresmonccomy

Reviionf et i gty
Laparcopc prs arcstomy
[rpm—
[p—p—
[Re———

[ ——

Choeyscomy

R —

Moied st mascctomyfor bre cancr
[p—

i s masictomyfor brestcancer
Radicl mastcomy forbres
A e copectomy s o i

et
s o
et s et o o
ydamsodomes

[

Laparscoic ol yserom

r—
Lunhar dstony

i otoscopy e i
‘Laparopcchlcyestomy
[Eu——

[ ————
[T ———
[ Rr—

[oa——

e —
[EE———

Gt sptcnons sin e ey e
[ R———————
[N —————
Comples sty

[ ———

[ —

Tramsretalcketacater of it
Tt bemorroid xcion

Tonstctomy
Cirametionf prpuce

Epbitomy
s redocion of st o e
el cndsapic cieciomy

Medin SRVU <197

Standaisd Rlaive Vaue Uit (SRVU)
] )

il
|

[ —— 0 R R R

Medin SRVU <

-





OPS/images/fpubh-12-1385616-g004.jpg
Units (SRVU)

Units (SRVU)

I-I gl g II I'.






OPS/images/fpubh-12-1385616-g001.jpg
1-DAY

80-DAY
I preoperATVE F— OPERATIVE DAY —

TOPERATIVE

Immediate in-hospital Discharge
Pre< t Pre- Intra-s
uratl e intaservice Post-service Post-operative Post-operative

+ Office visit | + Evaluation « Skin-to-skin + Communication | | + Hospital day visit « Follow up
| + Positioning + Patient transfer « Critical care
| = Scrub, dress, wait + Discharge evaluation
| - others

NHSFS Labour Value Coverage Module

(Overall Estimation )

MPFS Labour Value Coverage Module |
(Independent Estimation ) 1






OPS/images/fpubh-12-1385616-g002.jpg
Screened common surgical procedures for inpatients in Beijing (n=100)
+ Calendar year 2021 service volume > 2000 (n=94)
« Transplant procedures from diagnosis-related preliminary group (n=6)

Matched the selected procedures with
the CPT codes.

Unmatched procedures (n=21)

Matched procedures (n=79)

Linked the raw data of procedures
from price files, CNFS and ANFS.

Excluded procedures (n=8)
+ Not included in price reform
* CNFS data incomplete

Included procedures (n=71)

Selected the benchmark procedure.

Sample procedures (n=70)

Benchmark procedure (n=1)

Inguinal hernia repair
(CCHI code HQS83301, CPT code:
Clinically common

Consistent surgical approach

Similar time estimates

49505)






OPS/images/fpubh-12-1385616-g005.jpg
Cardiothoracic Surgery

General surgery

12: e 12:
z
z 0
:3 s
EE
b
R
1
& 2
_
0 T T o T T
NHSIS MPFS NHSIS MPFS
Orthopedic surgery Gynaecological and obstetrical

i

7\

T T
NHSIS MPFS

Ophthalmologic

v

T T
NHSIS MPFS

Urological surgery

N

T T
NHSIS MPFS

T T
NHSIS MPFS





OPS/images/fpubh-12-1385616-g006.jpg
30

Standardized payment price units (SPPU)

¥ =5.6007x-6.1947

R=0.5576

Standardized relative value units (SRVU)

8

4 MPFS
o NHSIS

¥=0.0041x2+ 0.7401x + 0.3097

R*=09755






OPS/images/fpubh-12-1385616-e001.jpg
SRVUNusis.i =

WRVU;

WRUVbenchmark

1)





OPS/images/fpubh-12-1385616-e002.jpg
SRVU pprs,i =

WRUY; x OF;

WRUVbenchmark * OPbenchmark

()





