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SEARCH STRATEGIES  
MEDLINE (OVID)  

 # Search Statement  Results  

    1 ((clinician* or doctor* or physician* or practitioner* or provider*) adj3 (effort* or  
   productivit* or workload* or bookability or (bookable adj1 (hour* or time)) or clinical 
     encounter* or ((labor or labour or time) adj3 (map or mapping* or maps)) or (valu* adj2 

work*))).ti,ab,kf.  

6178  

 2      exp Models, Economic/ or Models, Statistical/ or Models, Theoretical/ or (benchmark* 
 or evaluat* or model* or measur* or metric*).ti,ab,kf.  

111091630  

 3   Relative Value Scale/ or ((relative value adj1 (scale* or schedule* or unit*)) or rvu or  
 rvus or wrvu or wrvus).ti,ab,kf. 

2927  

 4 2 or 3  11093335  

 5 1 and 4  3003  

  Total  3003  

 Total after deduplication  6300  

Search date:  12/10/2024  

COCHRANE  (WILEY)  
 # Search Statement  Results  

 1    ((clinician* or doctor* or physician* or practitioner* or provider*) NEAR/3 (effort* or  
   productivit* or workload* or bookability or (bookable NEAR/1 (hour* or time)) or  

 "clinical encounter" or "clinical encounters" or ((labor or labour or time) NEAR/3 (map 
or mapping* or maps)) or (valu* NEAR/2 work*))):ti,ab  

438  

 2   MeSH descriptor: [Models, Economic] explode all trees  690  

 3  MeSH descriptor: [Models, Statistical] this term only  2310  

 4  MeSH descriptor: [Models, Theoretical] this term only  1152  

 5   (benchmark* or evaluat* or model* or measur* or metric*):ti,ab  1099713  

 6 {or #2-#5}  1100372  

 7  MeSH descriptor: [Relative Value Scales] this term only  11  

 8   ((relative value NEAR/1 (scale* or schedule* or unit*)) or rvu or rvus or wrvu or  
wrvus):ti,ab  

55  

 9 #7 or #8  59  

10  #6 or #8  1100387  

11  #1 and #11  308  

  Total  308  

  Total after deduplication  6300  
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SCOPUS (ELSEVIER)  
 # Search Statement  Results  

    1 TITLE-ABS-KEY((clinician* or doctor* or physician* or practitioner* or provider*) adj3 
  (effort* or productivit* or workload* or bookability or (bookable adj1 (hour* or time)) or 
    clinical encounter* or ((labor or labour or time) adj3 (map or mapping* or maps)) or 

 (valu* adj2 work*)))  

12806  

 2    TITLE-ABS-KEY(benchmark* or evaluat* or model* or measur* or metric*)  34280209  

 3   TITLE-ABS-KEY((“relative value” adj1 (scale* or schedule* or unit*)) or rvu or rvus or  
wrvu or wrvus)  

3293  

 4 2 or 3  34281991  

 5 1 and 4  5909  

  Total  5909  

 Total after deduplication  6300  

Search date:  12/10/2024  
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Wrong publication type  

Encourage desired physician behavior, improve productivity through 
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Wrong publication type  

Abecassis M, Pearson T. Fee-for-value and wRVU-based physician 
 productivity-an emerging paradox. American journal of transplantation :  

 official journal of the American Society of Transplantation and the American 
  Society of Transplant Surgeons. 2015;15(3):579-80. 

doi:https://dx.doi.org/10.1111/ajt.13112  

Wrong publication type  

  Adida E, Dai T. Impact of Physician Payment Scheme on Diagnostic Effort  
  and Testing. Manage Sci. 2024;70(8):5408-5425. 

doi:10.1287/mnsc.2023.4937  

Wrong outcomes  

  Alexandraki I, Palacio C, House J, Catalano C, Mooradian AD. Resource-
based relative value scale analysis between teaching and nonteaching 

 hospitalist services. The health care manager. 2009;28(1):81-5. 
doi:https://dx.doi.org/10.1097/HCM.0b013e318196de91  

Wrong outcomes  

    Alies-Patin A, Bai-Grenier F, Debeugny G, Khelifa A. Methodological 
 proposals for overhauling the surgical part of the physician's procedural  

 index. J ECON MED. 1995;13(2):75-82.  

Non-English  

 Andreae MC, Freed GL. A new paradigm in academic health centers:  
productivity-based physician compensation. Medical group management  
journal. 2001;48(3):44-54  

Wrong patient population  

Andreae MC, Freed GL. Using a productivity-based physician compensation 
 program at an academic health center: a case study. Academic medicine :  

 journal of the Association of American Medical Colleges. 2002;77(9):894-9. 
doi:https://dx.doi.org/10.1097/00001888-200209000-00019  

Wrong patient population  

  Anjum O, Yadav K, Chhabra S, et al. Definitions and factors associated with 
emergency physician productivity: a scoping review. CJEM. 2023;25(4):314-

 325. doi:https://dx.doi.org/10.1007/s43678-023-00479-1 

Wrong publication type  

  Anonymous. Boost physician productivity with performance data. Data  
 strategies & benchmarks : the monthly advisory for health care executives.  

1997;1(2):17-21.  

Wrong publication type  

 Anonymous. Harness contracting clout by tracking physician productivity.  
Capitation management report. 1997;4(12):194-7.  

 No full text available  

   Arndt B, Tuan W-J, White J, Schumacher J. Panel workload assessment in 
  US primary care: accounting for non-face-to-face panel management 
 activities. Journal of the American Board of Family Medicine : JABFM.  

2014;27(4):530-7. doi:https://dx.doi.org/10.3122/jabfm.2014.04.130236  

Wrong outcomes  

    Bansal VV, Witmer HDD, Childers CP, Su DG, Turaga KK. When 
  Benchmarks Fail Us: A Case Study in Cytoreductive Surgery. Annals of 

 surgical oncology. 2024;(b9r, 9420840)doi:https://dx.doi.org/10.1245/s10434-
 024-16191-y 

Wrong outcomes  

     Baymon DE, Shappell E, Park YS, et al. Measuring Emergency Department  
 Workload Perception Using Electronic Medical Record Measures of Patient  

 Volume and Acuity. The Journal of emergency medicine. 2024;66(3):e374-
e380. doi:https://dx.doi.org/10.1016/j.jemermed.2023.10.004  

Wrong outcomes  
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 using the resource-based relative-value scale to examine physician activities. 
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   Benda NC, Blumenthal HJ, Hettinger AZ, et al. Human Factors Design in the  
 Clinical Environment: Development and Assessment of an Interface for  

Visualizing Emergency Medicine Clinician Workload. IISE Trans Occup 
Ergon Hum Factors. 2018;6(3-4):225-237.  
doi:10.1080/24725838.2018.1522392  

Wrong outcomes  

  Bertrand F, Martinez P, Thiercelin D, et al. Physician's workload in the 
emergency department: Quantitative or qualitative problem? About the 
emergency physicians'   s serenity. Reanim Urgences. 2000;9(7):492-497. 
doi:10.1016/s1164-6756(00)90054-9  

Non-English  

 Blalock J, Mackowiak PA. A resource-allocation model to enhance 
 productivity of academic physicians. Academic medicine : journal of the 

   Association of American Medical Colleges. 1998;73(10):1062-6. 
doi:https://dx.doi.org/10.1097/00001888-199810000-00013  

Wrong outcomes  

  Bonfim D, Pereira MJB, Pierantoni CR, Haddad AE, Gaidzinski RR. Tool to 
 measure workload of health professionals in Primary Health Care:  

    development and validation. Revista da Escola de Enfermagem da U S P. 
2015;49 Spec No(rss, 0242726):25-34. doi:https://dx.doi.org/10.1590/S0080-
623420150000800004  
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   Burden M, Gundareddy VP, Kauffman R, et al. Assessing the impact of  
   workload and clinician experience on patient throughput: A multicenter study. 

  Journal of hospital medicine. 
2024;(101271025)doi:https://dx.doi.org/10.1002/jhm.13555  

Wrong outcomes  

   Calvitti A, Hochheiser H, Ashfaq S, et al. Physician activity during outpatient 
   visits and subjective workload. Journal of biomedical informatics. 

 2017;69(100970413, d2m):135-149. 
doi:https://dx.doi.org/10.1016/j.jbi.2017.03.011  

Wrong outcomes  

 Camiat F, Restrepo MI, Chauny J-M, Lahrichi N, Rousseau L-M. Productivity-
driven physician scheduling in emergency departments. Health systems  

  (Basingstoke, England). 2019;10(2):104-117. 
 doi:https://dx.doi.org/10.1080/20476965.2019.1666036 

Wrong outcomes  

    Carlson ER. Academic Relative Value Units: A Proposal for Faculty  
 Development in Oral and Maxillofacial Surgery. Journal of oral and 

 maxillofacial surgery : official journal of the American Association of Oral and 
  Maxillofacial Surgeons. 2021;79(1):36.e1-36.e13. 

doi:https://dx.doi.org/10.1016/j.joms.2020.09.036  

Wrong outcomes  

     Chakiryan NH, Jiang DD, Gillis KA, Chen Y, Acevedo AM, Sajadi KP. 
 Relative Value Units do Not Adequately Account for Operative Time of 

  Urological Surgery. The Journal of urology. 2020;203(5):1003-1007. 
doi:https://dx.doi.org/10.1097/JU.0000000000000619  

Wrong outcomes  

   Chandrasekar T, Han TM, Glick L, et al. Setting the Standards: Examining 
 Research Productivity Among Academic Urologists in the USA and Canada 

 in 2019. Eur Urol Focus. 2021;7(2):489-496. doi:10.1016/j.euf.2020.02.003  

Wrong outcomes  

   Coleman DL, Moran E, Serfilippi D, et al. Measuring physicians’ productivity  
   in a Veterans Affairs Medical Center. Acad Med. 2003;78(7):682-689. 

doi:10.1097/00001888-200307000-00007  

Wrong outcomes  

   Collier DA, Collier CE, Kelly TM. Benchmarking physician performance, Part  
1. The Journal of medical practice management : MPM. 2006;21(4):185-9.  

Wrong publication type  
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 physician productivity in medical groups. Health services research.  

2002;37(4):885-906. doi:https://dx.doi.org/10.1034/j.1600-0560.2002.57.x  
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  Davis A, Hardy CT. New compensation model improves physician 
productivity. Healthcare financial management : journal of the Healthcare 

 Financial Management Association. 1999;53(7):46-9.  

Wrong outcomes  
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Wrong publication type  
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Wrong publication type  

  Didzbalis CJ, Avery Cohen D, Herzog I, Park J, Weisberger J, Lee ES. The 
Relative Citation Ratio: A Modern Approach to Assessing Academic  

 Productivity within Plastic Surgery. Plastic and reconstructive surgery Global 
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Wrong outcomes  

  Dubinsky I. Emergency physician workload modeling. CJEM. 
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 Productivity Models on Access to Subspecialty Care: A White Paper From 
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Wrong publication type  

  Duszak R, Jr., Muroff LR. Measuring and managing radiologist productivity,  
   part 2: beyond the clinical numbers. Journal of the American College of  
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Wrong publication type  
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 Citation Exclude Reason  
  Walker DL. Physician compensation: rewarding productivity of the knowledge 

   worker. The Journal of ambulatory care management. 2000;23(4):48-59. 
doi:https://dx.doi.org/10.1097/00004479-200010000-00007  

Wrong publication type  

 Wan TH, Cooper PL. A structural equation model of physician productivity.  
 Journal of health care marketing. 1988;8(4):37-45.  

Wrong patient population  

   Wang D, Schierman BA, Cheng EM, Sanders AE, Dubinsky RM. Practical 
  steps for implementing quality measurement in practice. Neurology Clinical 

 practice. 2014;4(5):447-453. 
 doi:https://dx.doi.org/10.1212/CPJ.0000000000000076 

Wrong publication type  

  Wang X, Blumenthal HJ, Hoffman D, et al. Modeling patient-related workload 
 in the emergency department using electronic health record data. 

  International journal of medical informatics. 2021;150(ct4, 9711057):104451.  
doi:https://dx.doi.org/10.1016/j.ijmedinf.2021.104451  

Wrong intervention  

Weiss M, Marx G, Iber T. Generalizable items and modular structure for  
 computerised physician staffing calculation on intensive care units. World 

   journal of critical care medicine. 2017;6(3):153-163. 
doi:https://dx.doi.org/10.5492/wjccm.v6.i3.153  

Wrong intervention  

  Willis DR, Kelton GM, Saywell RM, Jr., Kiovsky RD. An incentive  
  compensation system that rewards individual and corporate productivity. 

 Family medicine. 2004;36(4):270-8.  

Wrong outcomes  

  Wilson MS, Joiner KA, Inzucchi SE, et al. Improving clinical productivity in 
  the academic setting: a novel incentive plan based on utility theory. 

 Academic medicine : journal of the Association of American Medical 
Colleges. 2006;81(4):306-13. doi:https://dx.doi.org/10.1097/00001888-
200604000-00003  

Wrong outcomes  

    Wood GC, Spahr R, Gerdes J, Daar ZS, Hutchison R, Stewart WF. Patient 
 satisfaction and physician productivity: complementary or mutually 

 exclusive? American journal of medical quality : the official journal of the 
 American College of Medical Quality. 2009;24(6):498-504. 

doi:https://dx.doi.org/10.1177/1062860609338869  

Wrong outcomes  

 Woodward RS, Warren-Boulton F. Physician productivity and remuneration 
 method. HEALTH CARE FINANC CONF PROC. 1981;Aug.:115-134.  

Wrong publication type  

 Wrede J, Wrede H, Behringer W. Emergency Department Mean Physician 
 Time per Patient and Workload Predictors ED-MPTPP. Journal of clinical  

medicine. 2020;9(11)doi:https://dx.doi.org/10.3390/jcm9113725  

Wrong outcomes  

   Wu SJ, Ma Q, Martin P, DeVries A. Finding the value in value-designation: 
 Evidence and opportunity in the united states. Managed Care.  

2016;2016(NOV):1-1.  

Wrong intervention  

  Yeh MM, Cahill DF. Quantifying physician teaching productivity using clinical 
 relative value units. Journal of general internal medicine. 1999;14(10):617-

21. doi:https://dx.doi.org/10.1046/j.1525-1497.1999.01029.x  

Wrong outcomes  
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PEER REVIEW  COMMENTS  AND RESPONSES  
Are the objectives, scope, and methods for this  review clearly described?  
Comment #  Reviewer #   Comment Author Response  
 1   1 Yes  None  
 2   2 Yes  None  
 3   3 Yes  None  
 4   4 Yes  None  
 5   5 Yes  None  

s there any indication of bias in our synthesis of the evidence?  
     

     
     
     
     

     

Comment # Reviewer # Comment Author Response 
6 1 No None 
7 2 No None 
8 3 No None 
9 4 No None 
10 5 No None 
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Are there any published or unpublished studies that we may have overlooked?  
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Comment #  
11   

Reviewer #   Comment Author Response  
 1   Yes - The article below tests the Saeed productivity measure   Thank you for bringing this unpublished (preprint) study 

 in a wider variety of VA specialties.    to our attention. We appreciate that the measure used 
 to calculate work outputs in this study is the same as in 

  Yee, Christine and Palani, Sivagaminathan and Barr, Kyle and Saeed 2024 (included in this review). We identified a 
   Pizer, Steven D., Provider Supply and Access to Specialty   related published study by the same authors  

 Care. Available at SSRN: https://ssrn.com/abstract=4291717 (https://doi.org/10.1002/hec.4482)  in our literature 
or http://dx.doi.org/10.2139/ssrn.4291717  search. However, the aim of these studies (to estimate 

 the effect of clinician supply on new patient wait times) 
 is outside of the scope of this review and therefore 

12  
 neither study is included.  

 2 No  None  

https://doi.org/10.1002/hec.4482


  

 

Comment #  Reviewer #   Comment Author Response  
13    3 No  None  
14    4 No  None  
15    5 No  None  

 

  
16    1 This is an excellent summary of the current literature and 

thinking on productivity measures for potential use in public  
 delivery systems like the VA.  

 
  One issue that the authors should consider is the practicality of 

  measurements for management purposes. Some of the 
 measures reviewed can be constructed entirely from 

administrative data, which implies that they can be calculated 
at a high frequency and granularity, allowing specific clinics to 

 be tracked at high frequency (like by pay period). Other 
 measures rely on survey data, which is collected much less 

 frequently (like annually) and with much smaller samples. 
 These data limitations make them difficult or impossible to 

 operationalize for management purposes.  

 Thank you. We added text to the Future Research 
 section to highlight the importance of ensuring that  

 measures used to develop productivity calculations are 
  available, accessible, and timely so that they are 

  feasible to adopt in practice.  

17    1  Page vi, line 8: "priorities" should be "prioritizes"  Revised  
18    1   Page 4, lines 53-55: This sentence should be rephrased. As is,  

 it suggests that procedural services are historically  
 undervalued compared to cognitive services, which is  

backwards.  

 Thank you for identifying this error. We revised the text 
for clarity.  

19    1   Page 5, line 20: "although does" should be "although it does"  Revised  
20    1 Page 12, line 28: "priorities" again  Revised  
21    1 Page 12, line 38: "that" should be "than"  Revised  
22    2  I would recommend expansion of your definition of productivity.  

 Figure 1 could be updated to show the flow of inputs to the 
outputs. I find the "output/input" concept to be too reductive.  
The idea of productivity is how organizations use inputs to 

  make outputs. An organization is producing efficiently when it 
  maximizes its production of outputs with its currently available 

inputs and knowledge.  

 Thank you for this comment. We aligned our approach  
  to this review with the VHA’s current definition of 

productivity, which is based on an output/input  
  equation. We agree that a productivity model that 

 incorporates measures of efficiency would be more 
  holistic, and arguably more appropriate. We added text 

to highlight this point in the Future Research section.  
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Comment #  Reviewer #   Comment Author Response  
23    4 Looks like we are limited in recommendations. We could 

suggest alternatives that don't exist yet. For example While the  
   use of clinic time offers improvements over traditional FTE 

 measures by providing a more standardized view of labor  
  input, it still may not fully capture the broad range of clinical  

 activities performed by modern physicians. An alternative 
approach could be to adopt a Weighted Clinical Engagement  

 Unit (WCEU) system, where a variety of physician tasks—such 
as in-person visits, telehealth encounters, e-consultations, care 
coordination activities, and teaching responsibilities—are 

 assigned standardized unit values based on cognitive effort,  
  patient impact, and time requirements. This method would 

allow healthcare systems to measure physician productivity 
more holistically, fairly recognizing contributions beyond face-
to-face clinic encounters. Implementing WCEUs would require 

 careful calibration and reliable activity tracking but could better 
 align productivity assessments with the evolving nature of 

 clinical practice, interdisciplinary care, and patient-centered 
 outcomes. 

Thank you for this comment. We added to the Future 
  Research section by suggesting a role for new measure 

development, including measures aligned with specific  
 physician tasks as you suggest.  

24    5   Page i: Abbreviations list incomplete: AMA, MGMA, RBRVU,  
  RUC, OPES, GEE, DEA, OLS, SHEP, VA are missing.   

Revised  

25    5   Page 5, Line 9 and page 13 Line 47: You cannot conclude 
organizational "interest" BUT could say "data and expertise".  

Revised  

26    5 Page v Line 48 and page 6 Line 52: suggest you add start date 
 not just end date (Dec 2024). 

We have added “from inception” to clarify the search 
start dates.  

27    5  Page. vi, Line 8 "Priorities" should be "prioritizes"  Revised  
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