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The American Academy of Orthopaedic Surgeons (“AAOS”), the Texas Orthopaedic Association 
(“TOA”) and the Dell Medical School at The University of Texas at Austin are pleased to offer 
the following response to the Employees Retirement System of Texas (“ERS”) and the Teacher 
Retirement System of Texas (“TRS”) request for information on January 17th, 2018. AAOS, 
TOA, and AJRR have provided a response to the RFI together. 

  

General information 

The AAOS, representing over 34,000 orthopaedic surgeons and residents, aims to keep the 
world in motion through the prevention and treatment of musculoskeletal conditions. AAOS is a 
not-for-profit organization that advocates for musculoskeletal patients.  Within AAOS, the 
American Joint Replacement Registry (“AJRR”) is the national clinical data registry for data 
collection and quality improvement initiatives.  AJRR was initiated by AAOS in 2010 with 
support from other subspecialty orthopaedic societies, and orthopaedic device manufacturers, 
hospitals, private payers, and public representatives and is now the cornerstone of AAOS family 
of registries. 

AJRR has surpassed over 1.2 million procedures in the registry and has developed a level III 
patient-reported outcome (PRO) platform. AJRR published a guide on their Level III patient-
reported outcome (PRO) platform and how to utilize it to capture data. 

The TOA, founded in 1936, is the voice of Texas orthopaedic surgeons and represents over 
1,400 orthopaedic members. TOA is a not-for-profit organization that is dedicated to improving 
care for Texas musculoskeletal patients. 

  

RFI requests for specific information:  

 

B1. Describe your interest in the Patient-Reported Outcomes Registry legislation and the 
State of Texas’ development of such a registry. 

The AAOS and TOA are pleased to see that Texas became the first legislature to pass a bill 
related to patient-reported outcomes (PROs) for musculoskeletal care through SB 55, which 
was introduced by Senator Judith Zaffirini (D-Laredo) and Representative JD Sheffield, DO (R-
Gatesville). Governor Greg Abbott signed the bill into law on June 15. The TOA testified 
numerous times at the state legislature and advocated for the passage of Senator Zaffirini‘s bill. 
Though Texas became the first legislature to pass a bill regarding musculoskeletal PROs, some 
states already have public-facing PRO platforms where state residents can find unbiased, 
trustworthy information on the quality of musculoskeletal medical clinics; the experience one can 
expect to have as a patient, and the general cost one will have to pay. 

SB 55 directs two of the state’s employee health plans – Employees Retirement System of 
Texas (ERS) and Teacher Retirement System of Texas (TRS) to look into PRO registries and 
determine whether they could enhance outcomes for musculoskeletal services.  

Both commercial and government health plans have introduced a number of initiatives that 
measure providers’ quality and costs. Nearly all of the measurements introduced have only 



focused on costs of the services provided and clinical endpoints (e.g., survival rates and 
complications), the adoption of electronic health records, and process measures. 

These data elements are fairly easy to collect. They provide an incomplete picture of a 
treatment’s effectiveness because they do not measure the impact of care from a patient’s 
perspective on their pain, function, and quality of life. Patient-reported outcomes (PROs) were 
originally developed for controlled research studies to develop evidence-based practices. 
Today, physicians are utilizing PROs to improve patient care by bring their voice into the care 
experience. 

PROs enable physicians to track whether their services are having the desired outcome based 
on domains such as patient pain, function, and quality of life. This may be achieved by collecting 
patient-reported outcomes measures (PROM’s) which are survey questionnaires that may 
measure domains of pain, function, and quality of life before and after treatment.   

PROs are now tied to payment reform initiatives for both federal and private payers.  Given the 
requirement to collect PROs for these programs, institutions seek a platform for data capture.    

Ultimately, a clinical data registry can serve as a valuable resource for physicians to determine 
whether PROs indicate that treatment strategies have been successful by comparisons to 
national benchmarks. Adherence to payer requirements can also be achieved via AJRR’s 
platform.   

AJRR is the most technically advanced PRO platform for musculoskeletal care, offering a 
modern approach to data access. AJRR’s registry data is agile, well-integrated, and makes it 
easy for clients to view large amounts data. 

B2. Specific expertise in developing a PRO registry 

AJRR was established in 2010 as a multi-stakeholder collaboration by members of the 
arthroplasty community. AJRR was initiated by the American Academy of Orthopaedic 
Surgeons (AAOS) with support from other subspecialty orthopaedic societies, and orthopaedic 
device manufacturers, hospitals, private payers, and public representatives and is now the 
cornerstone of AAOS family of registries. Data capture began in 2012 and AJRR has collected 
over one million total joint arthroplasties (TJA) procedures in the US with the goal of improving 
orthopaedic care through the collection, analysis, and reporting of actionable data. At this time, 
there are 57 institutions in Texas that are participating.  

Since 2010, the California Joint Replacement Registry (CJRR) has had a robust PRO (also 
called Level III) platform. In 2015, AJRR merged with CJRR and the assets, knowledge, and 
platform were incorporated into AJRR’s RegistryInsightsTM platform on a national level. AJRR’s 
platform includes a module that allows hospitals, surgery centers, and practice groups nationally 
to administer and analyze patient-reported outcomes (PROs) and is available to over 1,000+ 
registry participants. The PRO Level III module facilitates the collection of surveys both 
preoperatively and postoperatively to gain insights into patient outcomes on a large scale. The 
robust yet nimble platform has easy-to-use surveys and is economically geared for any size 
organization. AJRR’s measures and survey instruments collected for TJA were approved by 
orthopaedic leaders from across the spectrum, including surgeons, analytics experts, Centers 



for Medicare and Medicaid Services (CMS), and experts at the American Association of Hip and 
Knee Surgeons (AAHKS) and other orthopaedic associations.  

B3. How you envision a PRO registry to be structured 

AJRR’s PRO platform provides a system for data capture and management of data collection. 
We propose a similar structure for the Texas program. However, the Registry has structured 
collection of PROs as a hospital or practice-based effort, with survey instruments assigned, 
disseminated and monitored by their staff. Participating sites have two options for using AJRR’s 
system. One scenario facilitates web-based capture of data through AJRR’s online survey 
instruments. Sites assign surveys to their patients through AJRR’s PRO platform in which a 
patient either completes the survey directly at the clinic or hospital (via a kiosk or tablet) or via 
an email link. The surveys are automatically scored and data entered into AJRR’s platform. In 
the other scenario, sites distribute surveys via paper or non-AJRR computer/web-based tool 
and submit survey responses to AJRR either by manual entry into AJRR’s platform or as a file 
upload to AJRR’s secure server for inclusion in the national reporting and dashboard system.  

B4. What type of entity should manage? 

On a very general level, AJRR proposes an autonomous organization to run a state-based 
registry. Governance should come from this external, independent entity which should be 
positioned to offer high-level guidance, and it should draw its decision-making from its core-level 
background and subject matter expertise. In turn, governance and leadership should be 
responsive to the primary stakeholders and should be transparent in its goals, capabilities, and 
means of achieving these goals and results. In doing so, the governing entity needs to support 
the Registry’s scope with a deep knowledge base, drawing from both its experience operating a 
Registry, as well as the core capabilities of its staff. 

On a more specific level, and given the majority of musculoskeletal procedures performed for 
ERS and TRS participants are hip and knee focused (see RFI Table 4), the state of Texas 
should rely on an organization which has the necessary expertise and capabilities for tracking 
and reporting upon these procedures. This registry should be established and managed in such 
a way as to recognize the importance of collecting more than just traditional longitudinal 
procedural data. Underlying conditions, some of which are referenced in RFI Table 3, may 
present themselves during the episode of care. These musculoskeletal conditions play an 
important role in determining the need and/or success of a procedure. In light of this, the 
registry’s governance should be set up and staffed to recognize the importance of collecting and 
reporting upon all aspects of the episode of care. 

To that end, AJRR is a unique multi-stakeholder initiative and is part of the AAOS family of 
registries. Its Steering Committee is charged with driving the collection of the various levels of 
data and is composed of individuals from groups and organizations who have a direct impact on 
setting policy for the Registry. 

B5. Identify essential skill sets end experiences? 



Various types of knowledge and skills are required to not only start a Registry but to maintain 
and operate one as well. The Registry needs to be established with appropriate expertise and 
experience. The list of core competencies includes the following: 

To help guide the Registry’s governing body and leadership, it is vital to have access to an 
Advocacy resource that will help guide leadership in managing external areas (i.e., government 
initiatives) that fall outside the realm of the Registry itself. Access to Legal knowledge and 
counsel is needed to not only address general issues pertinent to registries but also to deal with 
business negotiations and data usage concerns. A heightened awareness to Security warrants 
continuous monitoring of the external and internal process flows of the data. The complexities of 
dealing with patient privacy issues make it critical that the Registry has access to Health 
Insurance Portability and Accountability Act of 1996 (HIPAA) and Institutional Review Board 
(IRB) expertise to address any concerns stemming from federal and/or state levels. Knowing 
what types of data to collect, how best to collect it, and how to facilitate the collection of this 
data, are key provisions in ensuring the Registry’s success. Given this, Platform Development 
and Management, in conjunction with Database Management, will be key drivers in the planning 
for current data collection and growth via future downstream product offerings. A viable Project 
Management team is required to coordinate the timelines and deliverables, as well as ensure 
the appropriate levels of communication back to supporters and stakeholders. Once 
established, ensuring the Registry is being used will be the domain of a seasoned Business 
Development Staff while providing topline Technical Support to potential and in-process 
participants is a crucial component in ensuring that accurate and actionable data is being 
submitted. Once data is being imported, back-end Support teams are required to assist 
participants in the varying issues they may encounter. And finally, strong Analytics Expertise will 
provide the analysis, tools and technical reporting for stakeholders and end-users. 

The American Joint Replacement Registry has almost 10 years’ experience operating a 
Registry and as such, has access to all the core capabilities mentioned above. The AJRR data 
platform is a custom platform which is scalable to any future Registry efforts. Should this project 
require modification to how outcomes are collected, adaptations can easily be made. In addition 
to its infrastructure having a core set of capabilities, all Registry staff are HIPAA trained (the 01-
BA General HIPAA Compliance Policy and standard operating procedures (SOP’s) related to 
the safe handling of data files and sign an acceptance form upon hiring. Staff is also bound by 
the AAOS Acceptable Use Policy and Employee Manual that specifically cover the strict 
handling and use of protected and confidential information. Additionally, registry and research 
staff are bound by any future AAOS executed data use agreements and/or business associate 
agreements and agree to implement reasonable and appropriate safeguards to protect 
protected health information (PHI) and comply with Subpart C of 45 CFR Part 164 with respect 
to Electronic PHI. 

B6. Identify potential benefits or advantages of a PRO registry? 

The overarching goal of a PRO registry is to improve orthopaedic care through the collection, 
analysis, and reporting of actionable data. In doing so, a national benchmarking registry has the 
potential to improve patient care, lower infection rates, reduce the cost of care and improve 
patient safety. The Registry facilitates improvements in quality of care and encourages informed 
decision-



making by those across the TJA community, including patients, providers, payers, and 
policymakers. Registries have been shown to accelerate improvements in cardiac surgery, 
cystic fibrosis, and TJA. For those specialties "in which registries have been mandated, 
outcomes have improved and provider variation has decreased over time".  Indeed, the 
establishment of a registry addresses the need for comprehensive, scientific assessments. 

Establishing and participating in a Registry offers many more value propositions, depending on 
the lens through which the Registry is being utilized. Institutions (hospitals, ambulatory centers) 
can utilize the data to track trends; surgeons can make informed decisions using metrics and 
perhaps qualify for federal quality initiatives, and the State of Texas can collaborate and have 
access to other registries’ data. 

For other various stakeholders within a registry, adding PRO data will round out the full picture 
of the patient experience when added to clinical measures. Indeed, it is widely understood that 
understanding patient outcomes is an important tool if the field of TJA. Furthermore, the Patient-
Centered Outcomes Research Institute (PCORI) was created by the federal government in 2010 
to use outcomes assessment as a key component of comparative effectiveness research for 
understanding best practices in medicine. CMS’ Comprehensive Care for Joint Replacement 
(CJR) initiative also allows the utilization of PRO data submission to qualify for additional 
consideration for the quality scores tied to reimbursement.     

AJRR itself is designed to track varying levels of data, and as such, provides numerous 
benefits. With AJRR’s platform, for example, surgeons and hospitals can view national 
benchmarks against peers and improve performance where indicated. In 2018, AJRR will be 
risk-adjusting outcomes, include PRO data for patient-specific factors (i.e., sex, age, 
comorbidities). AJRR’s platform could be utilized in conjunction with ERS and TRS data to 
conduct cost-benefit analyses and other financial assessments. And with an independent group 
such as AJRR, the ERS and TRS can set up quality initiatives across providers and health 
plans.     

At Dell Medical School at The University of Texas at Austin, orthopaedic providers have been 
collecting and using PROs as part of routine clinical practice for almost two years. Patient-
reported measures of pain, function, and quality-of-life are collected prior to the clinic visit, 
allowing these PROs to be available for the clinician to view before the clinic visit. By 
understanding self-reported pain, quality-of-life, and functional status as providers assess the 
patient’s condition, they can develop a personalized treatment pathway.  

In the UT Health Austin lower extremity joint pain clinic, each patient completes the following 
patient-reported outcome measures through an electronic interface before being seen by a team 
member: PHQ-2 (a screening tool for depressive disorders), GAD-2 (a screening tool for anxiety 
disorders), PROMIS-10 (global health measure), HOOS JR (Hip Disability Osteoarthritis and 
Outcome Score, for hip pain patients only) and KOOS JR (Knee Injury and Osteoarthritis 
Outcome Score, for knee pain patients only). 

In the case of a patient presenting with right knee pain, the provider would get a summary of the 
following information: KOOS JR, PHQ-2/GAD-2 and associated probability of a depressive 
and/or anxiety disorder, and PROMIS mental and physical health sub-scores, graphed in 
relation to the national average score and standard deviation of patients of similar age. 



In addition to providing information on a patient’s current pain, functional status, and overall 
health, PROs can be used to predict the likelihood of achieving a clinically meaningful 
improvement in function after total hip or total knee replacement surgery. Research has 
identified a threshold for knee replacement patients’ preoperative physical function scores 
above which a patient’s likelihood of achieving a meaningful improvement in function drops off 
precipitously. Preoperative mental health scores are also important to take into consideration. 
Higher preoperative function and poorer preoperative mental health are associated with lower 
probabilities of achieving a functional improvement with surgery. Similar patterns have been 
identified for hip replacement patients. 

Having PRO data available for use in clinical decision making allows for a more personalized 
discussion of the potential benefits and risks that a patient may experience with various 
treatment options. Informed decision making, a process in which patients’ values and 
preferences are elicited and considered in medical decision making along with the risks and 
benefits of each treatment option, is especially appropriate for care of hip and knee pain, which 
are preference-sensitive conditions for which a range of treatment options (ranging from lifestyle 
modification to major surgery) exist. One study on informed decision making in patients with hip 
and knee osteoarthritis found that patients who participated in an informed decision making 
intervention were more likely to reach an informed decision and reported greater confidence in 
knowing which questions to ask their surgeon compared to patients in the control group. In 
addition, surgeons were more satisfied with shared decision-making visits, including the 
patient’s level of knowledge and engagement, and the efficiency of the visits. 

B7. Disadvantages, Challenges, Risks of PRO registry 

The true challenge of implementing a PRO registry and gaining meaningful results relates to 
data capture and response rates. Response rates for PROs across orthopaedics can be a 
challenge. So, while a provider may intend for high response rates, the collection of surveys 
requires significant manpower for phone calls, letters and so forth and may not yield a robust 
volume of PRO data. For example, in CJRR, targeted patients received calls from a medical 
assistant reminding them to complete the survey, while a control group did not get a phone 
reminder. Only 34.4% of the control group completed the survey, whereas 51.3% of the targeted 
group completed the survey. 4 Although the targeted group had a substantial improvement than 
control, the response rate is not as high as one would target. , Schamber et al reported overall 
PRO participation increased significantly during a 3-year study period after electronic capture 
methods were introduced and further commented that multiple options for data capture (e.g., 
paper-based collection, phone follow-up, etc.) need to be available to address different 
characteristics of the provider’s patient population.  

Participating institutions in Texas may not have dedicated staff to implement a PRO program. It 
may take from 10-20 minutes of administrative time to register and encourage patients to 
complete needed procedures to participate in a Registry effort.  Depending on the institutional 
buy-in, the follow-up response rate may be low. The International Consortium for Health 
Outcome Measurements suggests 70% response rate. AJRR’s California State Registry 
initiative has found a PRO response rate of 5.2% to 44.8%.  



The implementation of CMS Comprehensive Care for Joint Replacement (CJR) initiative 
included PRO data capture as part of the national demonstration project. AJRR thus anticipated 
the widespread adoption of a PRO program. However, as of February 1, AJRR is capturing 
PRO from 85 out of 717 data submitters nationally. AJRR has only one hospital submitting 
PROs from the State of Texas, despite having 57 participants in the state. 

Although many participants have expressed interest and see the value in collecting PROs, the 
development and implementation of a PRO program is a long process, specifically determining 
the best workflow for data capture and utilization of staff. As such, the cost related to 
implementing a PRO program must also be taken into consideration. For example, do you build 
a new system or use an existing for data capture? Without incentives to drive PRO initiatives, 
participants have other priorities that may delay execution of a PRO program that is part of 
routine clinical practice.  

Another challenge is to make sure the instrument is appropriate for use with the specific 
procedure. Outcome instruments must appropriately measure the domain and scope of the topic 
of interest. Indeed, there are numerous, well-established tools for understanding outcomes 
associated with THA and TKA. Language barriers also exist, as the current AJRR platform and 
surveys are only offered in English. Additionally, if surveys are to be distributed via computer, 
many TJA patients do not have either email or a computer.  

B8. Inclusion Criteria 

Implementation of a registry that encompasses all musculoskeletal conditions listed in RFI Table 
3 would be a long, labor-intensive process. We recommend first focusing on prevalent 
conditions, like osteoarthritis, that may require high-cost procedures as described in RFI Table 
4. In the existing AJRR structure, any TJA patient at a participating institution is eligible to
complete a survey. This criterion allows many musculoskeletal conditions to be represented in
the Registry. Given the high cost of TJA and the volume of procedures conducted annually, we
suggest starting a PRO registry with these procedures. Therefore, for this initiative, we suggest
that any ERS or TRS patient scheduled for a TJA procedure be eligible to participate in the
Registry. For the purposes of this project, the surveys will only be conducted in English as other
language instruments are not currently available in AJRR’s platform.

Including patients scheduled for a TJA means that there is a specific event to facilitate change 
and a time point for measuring change. Other musculoskeletal conditions as presented in RFI 
Table 3 may have a longer treatment plan; a complicated, multi-drug treatment plan; care 
management which requires multiple specialists; or episodic condition/flare-ups, which may 
make it more difficult to track patients for follow-up. Additionally, it may be harder to pinpoint 
expected change and when that might occur for survey follow-up.  

B9. Essential data measures. How collected, stored, and prepared for analysis. 

PRO data provide meaningful information in conjunction with other clinical measures, and 
therefore, provide the opportunity to have a fuller picture of the impact of care. As such, the 
capture of PROs requires not only survey data, but essential clinical data is also required to risk-
adjust the outcomes. AJRR participants are asked to submit three levels of data. Level I is 



procedural data (patient identifiers, hospital and surgeon identifiers, procedure and diagnosis 
ICD codes and implant lot and catalog numbers), which allows the Registry to track implant 
usage trends and earlier than expected revision surgeries. Level II risk data (operative and post-
operative complications along with patient comorbidities) is essential for risk adjustment of 
clinical outcomes (e.g., revision, infection, etc.). Finally, Level III data is the PRO data. With the 
additional data required for participation in AJRR, this data will already be available. Also, this 
robust data set could be furthered utilized with the Texas ERS and TRS data for cost analysis 
studies. This data format allows AAOS to include for other orthopaedic procedures, such as 
arthroscopy or spinal fusion, in our existing registry. 

In Section B3, we already provide the structure of PRO Registry collection. For Level I and II 
data, data is extracted from a participant’s electronic health record system and formatted into 
AJRR’s required data specifications (.xls or .csv formats). These data files are uploaded to 
AJRR’s secure platform. Again, participants would have two options for collecting PROs, as 
discussed above. A participant could either direct patients to complete the surveys via a 
hyperlink in an email or at the hospital/clinic. Or, if a participant has their own method of 
collecting surveys, results can be included in the file upload with other procedural data. 

As data is imported into the Registry it goes through a stringent validation process. Once data is 
imported into the system, the analytics reviews data completeness and accuracy. Subscribing 
AJRR participants have on-demand access to RegistryInsights to review, export, and visualize 
comparative benchmarks via reports and dashboards.  

B10. Do you recommend a specific instrument? 

Yes, AJRR already has a recommended set of instruments, which are consistent with 
instruments utilized in CMS’ Comprehensive Care for Joint Replacement (CJR) initiative. 

Indeed, AJRR was a participant in the process of selecting the measures along with CMS. 
AJRR participated in the Patient-reported Outcomes Summit for Total Joint Arthroplasty with the 
American Association of Hip and Knee Surgeons (AAHKS), AAOS, The Hip Society, The Knee 
Society, CMS, Yale New Haven Health Services Corporation (YNHHSC)/Center for Outcomes 
Research and Evaluation (CORE), National Committee for Quality Assurance (NCQA), 
Mathematica, CECity, and Blue Cross Blue Shield Association. The group obtained a 
consensus regarding the PRO and risk variables suitable for total hip and knee arthroplasty 
performance measures: PROMs include Hip dysfunction and Osteoarthritis Outcome Score for 
Joint Replacement (HOOS, JR.) and  Knee injury and Osteoarthritis Outcomes Score for Joint 
Replacement (KOOS, JR.) as joint-specific measures while the Patient-Reported Outcomes 
Measurement Information System (PROMIS) 10-Item Global Health and Veterans Rand 12-Item 
Health Survey are options for health-related quality of life measures.  As noted above, the 
recommended forms are currently only available in English in AJRR’s platform.   

We have included these instruments in the appendix. 



B11. Analysis, research questions, conclusions. How long data would need to be 
collected 

AJRR recommends follow-up surveys to be collected at one-year post-surgery. This time frame 
is consistent with other federal quality initiatives like CJR, which require a one-year follow-up 
and also the International Consortium for Health Outcomes Measurement (ICHOM) guidelines 
for PRO collection for hip and knee osteoarthritis. Indeed, ICHOM advised data collection 
annually for as many years as feasible. We recommend a two-month window for data capture at 
the one-year time point with data collection for at least a year to show meaningful change.  

B12. Experience and history with similar projects 

Since AJRR’s inception in 2010, it has sought to collect hospital verifiable information with the 
intent of analyzing the data to ensure quality improvements in the field of total joint arthroplasty. 
Realigning the AJRR from strictly a Level I collection Registry into a deeper and more 
meaningful initiative capturing patient risk factors/co-morbidities and patient-reported outcome 
measures (PROMs) has significantly changed the way AJRR conducts business. 

Much of AJRR’s growth, operations, and hospital recruiting have occurred over the last few 
years, and AJRR has evolved from a start-up organization to a successful National Hip and 
Knee Registry. The AJRR has representation from all 50 states and the District of Columbia. A 
full-time staff of three dedicated Business Development staff focuses exclusively on contracting 
with large and small institutions, whether they represent medical centers, multi-system 
academic institutions, or community hospitals. The Board of Directors also approved that 
individual surgeons, Ambulatory Surgery Centers (ASC), and/or group practices could submit 
data into the Registry. This followed CMS’ approval process that identified the AJRR as a 
Qualified Clinical Data Registry (QCDR). With this designation, AJRR has a platform to submit 
data for the Merit-Based Incentive Program (MIPS), which is a key part of the Medicare Access 
and CHIP Reauthorization Act of 2015 (MACRA). The AJRR data system has been capturing 
Level III patient-reported outcome measures PROM data since early 2016 and just recently 
started capturing Level II (i.e., surgical complications and comorbidities.) 

In March of 2015, AJRR assumed CJRR’s operational and administrative activities. The CJRR 
was founded in 2009 as a grant from the California Health Care Foundation (CHCF) and was 
managed by the Pacific Business Group on Health with support from the California Orthopaedic 
Association. CJRR was founded as a Level III Registry, collecting procedural data, 
comorbidities, complications, and readmission data, along with PROMs from TJA patients. As of 
February 2015, CJRR had enrolled 48 hospitals, one ambulatory surgery center, and 225 
surgeons. Those facilities perform an estimated 39% of all hip and knee arthroplasty procedures 
in California. In March 2015, CJRR was the first orthopedics Registry in the United States to 
publicly release PROMs information by hospital. The inclusion of the CJRR is important to note 
because AJRR has the experience and capability to manage different data sources and 
registries. 

AJRR collaborates with a handful of other organizations that are involved in the creation, 
formation, and improvement of registries around the world. This involvement helps to assure 
that AJRR is following best practices and keep up-to-date on legislative and regulation issues 
that face registries. The organizations include CMS’ QCDR Workgroups, the International 



Consortium of Orthopaedic Registers (ICOR), the International Society of Arthroplasty 
Registers (ISAR), PCPI’s National Quality Registry Network (NQRN), and the Physician Clinical 
Registry Coalition (PCRC). 

In October of 2017, the AJRR became part of the American Academy of Orthopaedic Surgeons 
family of registries. AJRR continues to have an exceptional relationship with other orthopaedic 
organizations and continues to be led by a very distinguished Steering Committee comprised of 
surgeons, medical device leaders, along with health plan, hospital, and public representation. 

AJRR’s Steering Committee realizes the important role and contributions it has made to 
advance the Registry environment. The AJRR was applauded for taking an active and lead role 
in legislative and regulatory matters that were effecting the Registry within the specialty of 
orthopaedics. The Steering Committee’s goal is to expand its resources to allow other 
specialties within orthopaedics that desire a Registry presence. The ability to share what AJRR 
has learned and experienced as part of organizing a series of orthopaedic registries under the 
National Quality Initiative for Orthopaedic Registries is an important undertaking for the 
orthopaedic community. AJRR looks forward to working with the State of Texas as part of this 
significant work.  

B13. Estimate of potential cost to develop 

There are significant upfront costs to developing a Registry that would be inclusive of only ERS 
and TRS participants. With that in mind, we are recommending that the ERS and TRS utilize 
AJRR’s already established PRO platform for the collection and reporting upon outcomes. 

B14. Cost and time to maintain 

The usage of the platform will be driven through institutions (hospitals, ASCs, practices) 
collecting the data and then, in turn, submitting that to the AJRR. Under this arrangement, 
there would be no costs incurred by the State of Texas for data to be sent to the AJRR on the 
front end. There would be costs to the State of Texas that would be associated with providing 
monthly reports and benchmarking. 
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Executive Summary 
The U.S. health care system is moving toward payment models based on value provided to 
patients, instead of reimbursing providers based on the volume and intensity of services 
delivered. Achieving success under payment models based on value will require changes to the 
delivery system to ensure collaboration across providers and organizations to enable the 
provision of improved health outcomes per dollar spent. In this white paper, we describe the key 
components of Dell Medical School‘s approach to delivering high-value musculoskeletal care: 1) 
co-located multidisciplinary providers working in teams to care for patients with musculoskeletal 
disorders across the continuum of care, 2) evidence-based care pathways for non-operative and 
operative management of musculoskeletal disorders, 3) patient engagement through shared 
decision making and use of patient-reported outcomes, and 4) accurate measurement of 
outcomes and costs across the episode of care.  
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Introduction 
What is the Problem? 

Musculoskeletal illness and injury causes significant disability for Americans, and accounts for a 
substantial portion of healthcare spending in the U.S. Musculoskeletal diagnoses make up 
about 18% of diagnoses for care received in hospitals, physician offices, outpatient clinics, and 
emergency departments.1 Limitations in activities of daily living are common with 
musculoskeletal conditions and increase with age, with almost 23 out of every 100 persons age 
75 years or older reporting limitations.2 Musculoskeletal conditions are also the leading cause of 
self-reported lost work days due to injury or illness in the U.S.3 Over 16% of annual U.S. health 
care expenditures, or approximately $190 billion annually, goes toward musculoskeletal 
disease.4  

 

Shifting from Volume to Value 

In order to reduce spending and improve health outcomes, we must focus on providing greater 
value to patients. Value in healthcare can be defined as outcomes that matter to patients 
achieved per health dollar spent.5 In today’s health care delivery marketplace, there is a lack of 
competition based on value. In recent years, initiatives have started to incentivize value by 
rewarding providers financially for maintaining or improving health outcomes while maintaining 
or reducing the cost of delivering care.  

More recently, value-based payment models, mostly designed around surgical episodes, have 
been introduced with the aim of improving health outcomes through greater coordination across 
an episode of care.6 To succeed under value-based payment, providers must change how they 
deliver care to focus on improving value across the continuum of care for a condition. If no 
action is taken, cost containment will be imposed on us by limiting access and cutting provider 
reimbursement. We must find ways to stretch our healthcare dollars by improving value. 

In this paper, we describe key components of how Dell Medical School has reorganized care to 
deliver greater value to patients with musculoskeletal illness, and share the results of a pilot of 
this new care delivery model. By focusing on optimizing value, we can improve health outcomes 
while controlling health care expenditures. 

 

History of Value-Based Payment Initiatives 

The Center for Medicare and Medicaid Services (CMS) has developed several value-based 
payment programs with the goal of linking provider payment to performance across certain 
quality measures. Examples of CMS’s value-based payment programs include the Hospital 
Value-Based Purchasing (HVBP) Program, which provides acute care hospitals with incentive 
payments based on the quality of care delivered to Medicare beneficiaries, and the Hospital 
Readmission Reduction (HRR) Program, which provides financial incentives to hospitals for 
reducing unnecessary hospital readmissions for Medicare patients.7 

CMS’s Center for Medicare and Medicaid Innovation (CMMI) has also been increasingly testing 
episode-based payment initiatives. These initiatives hold providers accountable for the cost and 
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quality of care for an episode of care, typically starting with a hospitalization and extending for 
some time after (e.g. 90 days). In bundled payments, a lump sum payment is provided to a 
group of providers for managing an entire episode of care instead of reimbursing each provider 
or procedure separately. Bundled payment programs have been around for many years—the 
UCLA kidney transplant bundle was started in the mid-1980s in partnership with Kaiser 
Permanente, and additional payers have joined the kidney transplant bundle since then.8 
Implementation of bundled payments in kidney transplant involved care redesign to reduce 
inefficiencies and unnecessary variation in care, and to allow for close tracking of outcomes for 
use in continuous quality improvement. 

CMS began its Bundled Payments for Care Improvement (BPCI) program in 2013, with 
participants including acute care hospitals, physician groups, and skilled nursing facilities. 
Based on the initial experience, payments for lower extremity joint replacements in participating 
hospitals declined by $1166 more than payments for procedures in comparison hospitals, with 
no statistically significant differences in patient outcomes.9 In April 2016, CMS began is first 
mandatory bundled payment program, Comprehensive Care for Joint Replacements (CJR). 
Under CJR, hospitals in 67 metropolitan statistical areas are held accountable for cost and 
quality outcomes for a 90-day episode of care for hip and knee replacements.6 Over 350 of the 
approximately 800 participating hospitals are expected to receive reconciliation payments from 
the first year (no penalty repayments to Medicare were required for hospitals that failed to 
achieve savings in the first year).10 

One limitation of existing bundled payment programs currently in effect, such as BPCI and CJR, 
is that they are centered around a procedure, and do not address the question of 
appropriateness, or whether the procedure was the best treatment option for that patient in the 
first place. Bundled payments could do more to incentivize high-value care if they were 
condition-based, meaning providers would be accountable for the costs and outcomes 
associated with the longitudinal treatment and management of a condition, regardless of 
whether the patient was treated surgically. 

 

Dell Medical School’s Approach to Musculoskeletal Care Delivery 
A focus on value 

Dell Medical School’s mission is to revolutionize how people in Central Texas get and stay 
healthy as a model for the nation.  Our Musculoskeletal Institute embodies this mission by 
caring for patients through a person-centered, multidisciplinary approach. We’re working to 

deliver care more efficiently through evidence-based, cost-effective approaches, with a 
relentless focus on measuring and improving outcomes and reducing costs across the episode 
of care. At each point in the design process, we have focused on how to deliver greater value to 
patients. With input from a myriad of providers, patients, and key stakeholders across the care 
continuum, we have created a practical system that aligns the care team’s incentives (including 
the patient’s), routinely measures outcomes, and delivers greater value to our patients. 

 

Page 017



White paper  
1/2/18 

5 
 

Multidisciplinary, team-based care 

The structure of our Musculoskeletal Institute consists of multidisciplinary integrated practice 
units (IPUs) organized around clinical conditions. Our Musculoskeletal Institute houses three 
IPUs—Lower Extremity Joint Pain, Upper Extremity, and Spine—with several more expected to 
launch in 2018. Each IPU has a dedicated team of health professionals who support patients 
across the entire cycle of care for the management of their musculoskeletal conditions. Our 
dietician can immediately engage with patients on a weight reduction program, and our physical 
therapist can teach home therapy exercises at the point of care. Each patient can choose to 
work with a behavioral health trained social worker who helps maintain communication across 
providers who are involved in the patient’s care, lowers barriers to adherence, and tracks 
outcomes. For complex patients with multiple chronic conditions, the social worker is key in 
helping to ease the confusion of having multiple specialists involved in one’s care. We have 
eliminated antiquated subspecialty silos, allowing for a free exchange of information and an 
intense focus on improving health outcomes from the patient’s perspective. Rather than forcing 

patients to navigate their care across multiple providers, we have all the relevant expertise 
represented on our core team, thereby reducing costs and time burdens to patients and their 
caregivers while simultaneously improving communication across providers (Figure).  

 

Once a patient is scheduled to be seen in the Musculoskeletal Institute, our Team functions as a 
central point of contact, collecting information from various sources. This includes demographic 
information, past medical history and comorbidities, and prior imaging and other diagnostic test 
results, including patient reported outcomes (PROs), which are discussed in greater detail 
below. Synthesizing this information before the visit decreases the burden of data collection on 
both patients and providers, allowing the care team to focus on patient interactions and create 
effective, achievable treatment plans. Importantly, these data are reviewed prior to the patient’s 
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visit in a team “huddle”, and used to identify potential medical and other care plans as well as 
the appropriate configuration of resources to address the patient’s unique concerns (Figure). 

 

All patients seen at the Lower Extremity Joint Pain IPU are initially evaluated by a trained 
orthopaedic mid-level provider (NP or PA, called “associate providers”). The orthopaedic 
surgeon serves as the team “captain”, and is available to provide clinical backup to the 

associate provider and to discuss surgery with patients who are considering that option.11 
However, the guiding principle is that each team member works at the top of his/her license, 
providing the right care to the right patient at the right time. In addition to the associate provider 
and surgeon, the care team for a given patient may incorporate others whose services could 
help the patient improve their joint pain-specific outcomes as well as overall health, including a 
behavioral-health trained 
social worker, a dietician, a 
chiropractor, and/or a physical 
therapist, depending on the 
patient’s needs.12 Overall, the 
multidisciplinary team can 
flexibly respond to the 
patient’s needs in order to 
optimize health as measured 
by condition-specific and 
general patient reported 
outcomes, while minimizing 
episode of care costs. Their 
collective goal is to improve 
the musculoskeletal health of 
the patient, rather than simply 
providing health care services.  
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Evidence-based care pathways for both non-operative and operative treatment 

We seek to improve health for patients by assembling a multidisciplinary care team focused on 
optimizing health rather than volume and intensity of services, which ensures that high cost 
diagnostic and therapeutic interventions will be utilized only in situations where they are deemed 
necessary to improve health outcomes rather than simply driving revenue. By focusing on the 
best and most appropriate decisions over the entire cycle of care, we reduce the use of services 
that do not ultimately improve outcomes or create value for the patient. 

For instance, an elderly patient who prefers non-operative treatment over surgery can avoid a 
knee MRI. In this case, an MRI would not change the patient’s preferred treatment plan — 
therefore, it represents a costly service that wastes the patient and health care system’s 
resources without providing her any improvement in outcome. The decision of which care 
pathway to pursue is informed by understanding the patient’s preferences upfront, allowing us to 
create a plan that truly shares decision-making and aligns with the patient’s values and goals. 

 

Achieving true informed decision-making by incorporating patient-reported outcomes 
(PROs) 

Our team-based approach begins with assessing patients’ preferences, goals, and values. 

Patient-reported measures of pain, function, and quality-of-life are collected electronically prior 
to the clinic visit, to make 
optimal use of the in-
person visit between 
patients and providers. 
The PROs are available 
for the clinician to view 
before the clinic visit. By 
understanding self-
reported pain, quality-of-
life and functional status 
as we assess the 
patient’s condition, we 

can develop a 
personalized treatment 
pathway. Detailed 

information delineating potential risks and benefits of available evidence-based treatment 
options is shared so that patients can fully understand the potential outcomes of the treatment 
pathway they choose to pursue.  

In the Lower Extremity Joint Pain IPU, each patient completes the following patient-reported 
outcome measures through an electronic interface before being seen by a team member: PHQ-
2 (a screening tool for depressive disorders), GAD-2 (a screening tool for anxiety disorders), 
PROMIS-10 (global health), HOOS JR (Hip Disability Osteoarthritis and Outcome Score, for hip 
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pain patients only) and KOOS JR (Knee Injury and Osteoarthritis Outcome Score, for knee pain 
patients only) [Table]. 

Patient-Reported Outcome Measures Used 

 Description Scoring About 

GAD-2 Initial screening test for 
anxiety disorders 

0-6 
Score of 3 is preferred cut-

off for possible cases to be 

referred for further diagnostic 

evaluation 

In use for >10 years 
Available in >30 languages 

PHQ-2 Initial screening test for 
major depressive disorders 

0-6 
Higher score indicates 

greater likelihood of 

depressive disorder 

Developed using DSM-IV criteria 
In use for >10 years 
Available in >30 languages 

PROMIS-10 Assessment of physical and 
mental health 

0-68 
Lower score indicates worse 

health 

Development was funded by the 
NIH 
In use for nearly 10 years 

HOOS JR 
Short form of the Hip 
Disability and Osteoarthritis 
Outcome Score  

0-100 
Lower score indicates higher 

severity 

HOOS: developed in the 1990s 
and available in 18 languages 

KOOS JR 
Short form of the Knee 
Injury and Osteoarthritis 
Outcome Score 

0-100 
Lower score indicates higher 

severity 

KOOS: developed in the 1990s 
and available in 30 languages 

 

In the case of a patient presenting with right knee pain, the provider would get a summary of the 
following information: KOOS JR, PHQ-2/GAD-2 and associated probability of a depressive 
and/or anxiety disorder, and PROMIS mental and physical health sub-scores, graphed in 
relation to the national average score and standard deviation of patients of similar age [Figure].  
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In addition to providing information on a patient’s current pain, functional status, and overall 

health, PROs can be used to predict the likelihood of achieving a clinically meaningful 
improvement in function after total hip or total knee replacement surgery. We identified a 
threshold for knee replacement patients’ preoperative physical function scores above which a 

patient’s likelihood of achieving a meaningful improvement in function drops off precipitously.13 
Furthermore, when preoperative mental health scores were taken into consideration, we found a 
relationship such that higher preoperative function and poorer preoperative mental health led to 
lower probabilities of achieving a functional improvement with surgery [Appendix Figures A1-
A2]. We found similar patterns for hip replacement patients.14  
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Having these patient-reported outcome (PRO) data available for use in a clinical decision 
making allows for a more personalized discussion of the potential benefits and risks that a 
patient may experience with various treatment options.15 Informed decision making, a process in 
which patients’ values and preferences are elicited and considered in medical decision making 

along with the risks and benefits of each treatment option, is especially appropriate for care of 
hip and knee pain, which are preference sensitive conditions for which a range of treatment 
options (ranging from lifestyle modification to major surgery) exist. In our previous research on 
informed decision making in patients with hip and knee osteoarthritis, patients in the informed 
decision making group were more likely to reach an informed decision and reported greater 
confidence in knowing which questions to ask their surgeon compared to patients in the control 
group.16 In addition, surgeons were more satisfied with shared decision-making visits, including 
the patient’s level of knowledge and engagement, and the efficiency of the visits. 

PROs can be further utilized in informed decision making by using PRO data to develop 
predictive models to generate personalized estimates of the potential benefits and risks for a 
range of treatment options. We plan to develop these predictive models for both surgical and 
non-surgical treatment options and incorporate these estimates into easy-to-understand 
communication tools and decision aids. 

 

Outcomes measurement 

Rigorous measurement of outcomes and costs is a routine and vital part of our work that allows 
us to continually innovate and improve the value we deliver to patients. In addition to the 
validated metrics to assess pain, function, and quality-of-life, open-ended, personalized 
questions ensure we are treating each patient in a comprehensive manner. Tracking outcomes 
and costs will help us continually improve patient care as well as adjust treatment plans in real 
time to achieve the best possible outcomes. We use time driven activity based costing (TDABC) 
to estimate the individual and aggregate costs associated with managing conditions such as 
arthritis. To understand costs of delivering care using TDABC, one must first develop a map of 
each process step in the various pathways of patient care delivery. For each process step, the 
cost of each resource used in the process and the amount of time the patient spends with each 
resource is estimated.17 The practical capacity for employees to deliver care, taking into account 
actual hours and days worked, is calculated. Finally, the cost of treating a patient across the 
continuum of care for a particular condition is determined by multiplying the capacity rate for 
each resource by the amount of time spent with that resource, and then summing these figures 
for each process the patient uses over their cycle of care. 

Early Results 
Prior to the opening of the Musculoskeletal Institute in October 2017, a pilot program was 
implemented in an existing orthopaedic clinic run by Dell Medical School’s clinical partner, 

Seton Healthcare Family. Dell Medical School, in collaboration with clinical and community 
partners, worked to re-engineer the system so that patients received the most appropriate and 
timely care for musculoskeletal conditions. We implemented a range of complementary 
strategies to increase the value of care provided: 
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- Referral Management. An NP reviewed and triaged all referrals and appointments were 
prioritized based on patients’ clinical need, ensuring that they were directed to the best 

possible provider for their particular condition.  
- Measuring and Responding to Data. Metrics related to access, demand, patient-

reported outcomes, and quality were collected, tracked, and measured for all patients to 
help us customize treatment plans and continually improve our care delivery. 

- Aligned Incentives for Providers. Providers were not paid on a fee-for-service basis, 
which enabled them to focus on improving the musculoskeletal health of their patients 
rather than on producing more volume. 

- Coordination and Communication. A multidisciplinary team used virtual visits and self-
care programs to manage patients’ symptoms. An e-consult service was created as a 
venue for PCPs to contact our musculoskeletal specialists in real time by email and 
phone with the goal of reducing unnecessary visits and improving coordination across 
sites of care. Patients often began the appropriate treatment with their primary physician, 
avoiding a delay in care and potentially obviating a trip to the specialist altogether. Out of 
836 lower extremity joint pain patients seen by providers between September 1, 2016-
August 31, 2017, only 96 patients were managed surgically (11.5% of patients seen) — 
other patients met their goals and improved their quality-of-life through self-care and 
other nonsurgical treatments. This underscores the importance of avoiding delays in 
care, as many musculoskeletal patients can be managed with non-operative treatments 
and therefore do not benefit from a long wait to see an orthopaedic surgeon. 

Implementing collection and use of patient-reported outcomes 

Patient-reported outcome measures (PROMs) were used to measure and track patient 
outcomes for hip and knee pain patients, as well as to inform medical decision making. PHQ-2, 
PROMIS-10, and either HOOS JR or KOOS JR were measured depending on the patient’s site 

of joint pain. From June 1, 2016, to October 12, 2017, 965 PROM assessments were completed 
by 719 unique patients. The average age of 
patients completing PROs was 55 years, and 
55% were women. 176 Spanish-speaking 
patients completed PROM surveys. The 
average time required for a new patient to 
complete the PROM package was 7 minutes, 
19 seconds. 
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At the initial visit, a high 
percentage of new patients 
reported below average 
PROMIS Physical and Mental 
health scores. 

 

 

 

 

 

 

 

6 weeks after the initiation of 
treatment, patients were asked 
“Compared to your first 
visit how does your 
affected joint feel now?”, and 
two-thirds of patients reported 
feeling better. These data 
include all patients regardless 
of treatment pathway selected. 

 

 

 

At their first follow-up visit, 173 
(65%) of hip and knee patients 
had achieved a minimum 
clinically important difference 
(MCID) in their symptom 
improvement (MCID is the 
minimum change perceptible to 
the patient and is determined by 
the HOOS and KOOS surveys).  
These data include all patients 
regardless of treatment pathway 
selected. 
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Compared to those of 
other arthroplasty 
surgeons operating in 
the same hospital, 
patients of the 
arthroplasty surgeon 
practicing within the 
musculoskeletal 
(MSK) IPU had lower 
length of stay, greater 
chance of being 
discharged home, 
and no significant 
difference in 30-day 
readmissions.  

 

The principle of the Integrated Practice Unit, along with lessons learned by continuous 
improvement efforts during the pilot period, are being carried over into the newly open UT 
Health Austin Musculoskeletal Institute.  

- Newly designed space. 
The new clinic space is 
designed specifically with 
the patient in mind. 
Patients can see multiple 
providers during the 
same visit. Providers 
come to them instead of 
patients going to multiple 
offices.  

- Comprehensive 
services. We have 
created multidisciplinary 
teams that offer a full 
suite of services to 
address a patient’s needs. We can connect patients with the right services at the 
right time. 

- Virtual visits. Patient who require follow up visits have the opportunity to be 
contacted virtually. This has opened a consistent dialogue where patients can call 
back if the initial treatment plan is not working for them. 

- Robust PRO data. We continue to collect and analyze PRO data. This has allowed 
us to have a better idea of each patient’s needs. As the database grows it will be 

used to support evidence based practice. 
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Future Directions 
We continue to seek opportunities to provide greater value to patients. Importantly, we are 
continuing to work on establishing value-based payment contracts to ensure alignment of 
incentives around delivery of the best care possible at the lowest cost. We have secured a 
value-based payment contract for 
condition-based bundled payments 
that are not tied to procedures. The 
IPU is set up to manage arthritis 
across the entire spectrum of 
disease, including mild to moderate 
arthritis. Bundled payments to date 
have focused on the surgical 
episode, but we look to expand these 
models to focus on improving 
musculoskeletal health through 
management of chronic 
musculoskeletal conditions. 

The importance of integrating PRO collection and use into care delivery will continue to grow, as 
payers begin planning to use this information in value-based payment models. PRO data 
submission is voluntary for CJR, and PRO data will be used to develop and test a hospital-level, 
risk-adjusted PRO performance measure for primary total hip and knee arthroplasty, which will 
potentially be implemented as a mandatory performance measure in CJR years four and five 
and tied to payment.18  

Summary and Conclusions 
As we strive to improve outcomes and eliminate care that does not create value for patients, we 
will continually improve our processes and delivery model. We will continue to measure our 
performance using measures that matter to patients, re-aligning incentives while providing 
person-centered care.  

• Incentives matter. Payment models are increasingly value-based rather than fee-for-
service, volume and intensity based. Existing value-based payment models such as 
bundled payments incentivize care coordination, efficiency, and cost consciousness.  

• Key factors for success under value-based payment models. In order to ensure they 
can appropriately deliver care in a way that achieves the best outcomes at the lowest 
cost, providers need: 

• Well-defined goals 
• Access to valid, reliable data on costs and outcomes in real time 
• Strong leadership 

• Procedurally-based bundles limit value creation. Consideration of appropriateness is 
only possible through condition-based bundles which incentivize providing the right care 
to the right patient at the right time, and minimizing the rate of inappropriate surgery. 
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• Patient and provider engagement are key to success. Value-based payment models 
increase provider accountability for health care dollars spent and outcomes achieved. 
Implementing strategies for success under value-based care requires a culture change 
as well as redesigned care delivery systems for which provider engagement is essential. 
Patient engagement in all aspects of their care, including decision making, and self-care 
will be critical for improving overall health wellbeing. 

Our care is about much more than delivering health care services; we aim to accompany 
patients through the entire care cycle and support their journey to better health. 
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APPENDIX 

 

 

 

Figure A1. 
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Figure A2.
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Hip dysfunction and Osteoarthritis Outcome Score for Joint Replacement (HOOS, JR.), English version 1.0 

©2016 Hospital for Special Surgery 

 HOOS, JR. HIP SURVEY 

INSTRUCTIONS: This survey asks for your view about your hip. This 
information will help us keep track of how you feel about your hip and how well 
you are able to do your usual activities. 
Answer every question by ticking the appropriate box, only one box for each 
question. If you are unsure about how to answer a question, please give the best 
answer you can. 

Pain  
What amount of hip pain have you experienced the last week during the 
following activities? 

1. Going up or down stairs
None  Mild Moderate Severe  Extreme 
    

2. Walking on an uneven surface
None  Mild Moderate Severe  Extreme 
    

Function, daily living  

The following questions concern your physical function. By this we mean 
your ability to move around and to look after yourself. For each of the 
following activities please indicate the degree of difficulty you have 
experienced in the last week due to your hip.  

3. Rising from sitting
None  Mild Moderate Severe Extreme 
    

4. Bending to floor/pick up an object
None  Mild Moderate Severe Extreme 
    

5. Lying in bed (turning over, maintaining hip position)
None  Mild Moderate Severe Extreme 
    

6. Sitting
None  Mild Moderate Severe Extreme 
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Knee Injury and Osteoarthritis Outcome Score for Joint Replacement (KOOS, JR.), English version 1.0 

©2016 Hospital for Special Surgery 

 KOOS, JR. KNEE SURVEY 

INSTRUCTIONS: This survey asks for your view about your knee. This 
information will help us keep track of how you feel about your knee and how well 
you are able to do your usual activities. 
Answer every question by ticking the appropriate box, only one box for each 
question. If you are unsure about how to answer a question, please give the best 
answer you can. 

Stiffness 
The following question concerns the amount of joint stiffness you have experienced during the 
last week in your knee. Stiffness is a sensation of restriction or slowness in the ease with 
which you move your knee joint. 

1. How severe is your knee stiffness after first wakening in the morning?
None  Mild Moderate Severe  Extreme 
    

Pain  
What amount of knee pain have you experienced the last week during the 
following activities? 

2. Twisting/pivoting on your knee
None  Mild Moderate Severe  Extreme 
    

3. Straightening knee fully
None  Mild Moderate Severe  Extreme 
    

4. Going up or down stairs
None  Mild Moderate Severe  Extreme 
    

5. Standing upright
None  Mild Moderate Severe  Extreme 
    

Function, daily living  

The following questions concern your physical function. By this we mean 
your ability to move around and to look after yourself. For each of the 
following activities please indicate the degree of difficulty you have 
experienced in the last week due to your knee.  

6. Rising from sitting
None  Mild Moderate Severe Extreme 
    

7. Bending to floor/pick up an object
None  Mild Moderate Severe Extreme 
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PROMIS v.1.1 - Global   

Global Health  
 

   Please respond to each item by marking one box per row. 

 
Excellent  

Very 
 good Good Fair  Poor 

Global01 In general, would you say your health is:  ...........   
5 

 
4 

 
3 

 
2 

 
1 

       

Global02 
In general, would you say your quality of 
life is: ...................................................................   

 
5 

 
4 

 
3 

 
2 

 
1 

       

Global03 

 
In general, how would you rate your physical 
health? ..................................................................    
 

 
5 

 
4 

 
3 

 
2 

 
1 

       

Global04 

 
In general, how would you rate your mental 
health, including your mood and your ability to 
think? ..................................................................      
 

 
5 

 
4 

 
3 

 
2 

 
1 

       

Global05 

 
In general, how would you rate your satisfaction 
with your social activities and relationships? ......  
 

 
5 

 
4 

 
3 

 
2 

 
1 

       

 

 

Global09 

 
In general, please rate how well you carry out 
your usual social activities and roles. (This 
includes activities at home, at work and in your 
community, and responsibilities as a parent, 
child, spouse, employee, friend, etc.) ...................  
 

 
5 

 
4 

 
3 

 
2 

 
1 

  
 Completely Mostly Moderately A little Not at all 

Global06 

 
To what extent are you able to carry out your 
everyday physical activities such as walking, 
climbing stairs, carrying groceries, or moving a 
chair? .....................................................................  
 

 
5 

 
4 

 
3 

 
2 

    
        1 
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PROMIS v.1.1 - Global   

 
 

 

 

 

 
In the past 7 days… 

Never Rarely Sometimes Often Always 

Global10 

 
How often have you been bothered by emotional 
problems such as feeling anxious, depressed or 
irritable? ................................................................  
 

 
1 

 
2 

 
3 

 
4 

 
5 

  
None Mild Moderate Severe 

Very 
severe 

Global08 

 

 
How would you rate your fatigue on average? ....  
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 
      

Global07 

 
How would you rate your 
pain on average?...................  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

  
   10 

 

 

No 
pain 

         

     Worst 
imaginable 

      pain 
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THE VETERANS RAND 12 ITEM HEALTH SURVEY (VR-12): WHAT IT IS AND 

HOW IT IS USED 
 

Sheikh Usman Iqbal, M.D., M.P.H., William Rogers Ph.D.,  
Alfredo Selim, M.D. M.P.H. , Shirley Qian, M.A.,  

Austin Lee, Ph.D, Xinhua S. Ren, Ph.D. James Rothendler, M.D.,  Donald Miller Sc.D., and 
Lewis E. Kazis, Sc.D. 

 
 

Section for Pharmaco-Outcomes and Epidemiology  
Center for Health Quality, Outcomes and Economic Research 

CHQOERs  
Veterans Administration Medical Center, Bedford MA.    

And  
Center for the Assessment of Pharmaceutical Practices (CAPP) 

Boston University School of Public Health 
 

 
The SF-36® and SF-12® are registered trademarks of the Medical Outcomes Trust. 
 
 
 
 
Overview  
 
 
The Veterans RAND 12 Item Health Survey (VR-12) is a brief, generic, multi-use, self-administered health 
survey comprised of 12 items. The instrument is primarily used to measure health related quality of life, to 
estimate disease burden and to evaluate disease-specific benchmarks with other populations. The 12 items in the 
questionnaire correspond to eight principal physical and mental health domains including general health 
perceptions; physical functioning; role limitations due to physical and emotional problems; bodily pain; 
energy-fatigue, social functioning and mental health..  The 12 items are summarized into two scores, a 
“Physical Health Summary Measure {PCS-physical component score}” and a “Mental Health Summary 
Measure {MCS-mental component score}”. These  provide an important contrast between physical and 
psychological health status. 
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*Change Physical and Change Emotional scales are not used in the calculation of the PCS and MCS 
summary measures 

1. Your  
    Health 

2a. Moderate  
     Activities 
2b. Climbing 
      Several  
      Stairs 

3a. 
Accomplished  
      Less 
3b. Limited in 
Kind 

4a. 
Accomplished  
      Less 
4b. Limited in 
Kind 

5. Pain 
Interference 

6a. Peaceful 
6b. Energy 
6c. Down-   
       Hearted 

7. 
Interference 
in Social 
Activities 

8. 
Change 
in 
Physical 
Health 

9. 
Change 
in 
emotion 
health

General 
Health 

Physical 
Functioning 

Role-Physical Role-Emotional   Bodily Pain Vitality/Mental 
Health 

  Social    
  Functioning 

  Change   
  Physical 

    Change    
  Emotional 

Physical Health (Summary 
Measure) 

Mental Health (Summary 
Measure) 

 

VR-12 Schematic Model

              ITEMS 

             SCALES 

** Arrows to the summary measures reflect the greater disposition to the appropriate physical or mental 
health summary measures 
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Development 
 
 
The VR-12 was derived from the Veterans RAND 36 Item Health Survey (VR-36), historically called the 
Veterans SF-36 (Kazis et al 2006 1,2). The VR-36 was adapted from the RAND SF-36 Version 1.0 
questionnaire, and spans the range of health domains from physical to psychological health status. In 
comparison with the RAND SF-36, there are two modifications made in the VR-36. The first modification is an 
increase in the number of response choices for the role physical (RP) and role emotional (RE) items from a  two 
point yes/no choice to a five-point likert scale (no, none of the time, yes, a little of the time, yes, some of the 
time, yes, most of the time, yes, all of the time).The second modification is the use of two items to assess health 
change, one focusing on physical health and one on emotional problems, in contrast to the one general change 
item in the RAND SF-36 (Kazis et al 2004 3,4). The VR-36 has been widely used, distributed and documented in 
the Veterans Health Administration (VHA) with close to 2 million questionnaires administered nationally in six 
national surveys since 1996. The changes to the survey have increased the overall precision of the instrument 
and the discriminant validity of the physical and mental component summary scales (Kazis et al 2006 5). The 
VA has adopted the VR-36 as a primary measure of health related quality of life and functional status measures, 
and a secondary measure of disease burden and for risk adjustment purposes for comparisons made among 
veterans. The VR-12 was developed using extensive research and normative data from the VR-36 in the VHA. 
It consists of the 12 most important items from the VR-36 for construction of the physical and mental 
component summary scales. The 12 items in the VR-12 explain a great deal of the variability in the VR-36. The 
scoring of PCS and MCS is based on weights derived from the VR-36 administered to 1.4 million veteran 
enrollees with 877,775 respondents in the 1999 Large Health Survey of Veteran Enrollees (Veterans Health 
Study), the largest federal survey ever conducted in the VA. The weights were obtained from the large sample 
in the VA survey to create PCS and MCS scores. That is, dummy indicators were defined for response choices 
for each of the 12 items in the VR-12 and these were then entered into multiple regressions to predict PCS and 
MCS scores based on the VR-36. The resulting weights, and the constant term, can be used to compute PCS and 
MCS scores from the VR-12. The two summary component scales derived from the VR-12 explained over 90% 
of the variance in PCS and MCS scales of the VR-36 used in the 1999 Large Health Survey of Veterans 
Enrollees (Jones et al 2001 6). 
 
 
Applications and Usability 
 
Applications of the VR-12 
 
The VR-12 has been administered in national VA surveys in 1997 and 1998 to over 60,000 patients. Since 
2002, the VA has administered the VR-12 to approximately 432,000 patients annually as part of its quality 
management program (Survey of Health Experiences of Patients, SHEP). As of spring 2006, the US Centers for 
Medicare and Medicaid Studies (CMS) has been administering the VR-12 to Medicare enrollees as part of the 
Medicare Health Outcomes Survey (Medicare HOS 2.0), designed to monitor the quality of care in Medicare 
Advantage Plans (MAP) (Kazis et al 2004 4). The VR-12 has been included in HEDIS 2007 (Health Plan 
Employer Data and Information Set), as part of the performance measurement data set most widely used and 
disseminated in the managed care industry.   
 
When administered to a patient population in time, the VR-12 provides a reliable and valid measure of health 
status and case mix adjustment. It has been an important source, for the office of Quality and Performance at the 
VHA, to monitor the process and outcomes of care at the program and system levels. Similarly, CMS uses the 
VR-12 to assess the physical and mental health functioning of its enrollees and to generate information for 
payment adjustments. 
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The effectiveness of the VR-12 in estimating health status and disease burden along with providing a rubric for 
risk adjustments has been demonstrated in several publications spanning multiple disease systems (Kazis et al 
2006 5). Subsequently, it has provided applications in the VA for conducting medication effectiveness studies 
based upon non-randomized prospective quasi-experimental designs that approximate real world clinical 
conditions. Such applications using the VR-12 have been widely published for medication studies in those 
diagnosed with hypertension, osteoarthritis, low back pain, depression, and schizophrenia.  
 
Chronic Disease Burden 
 
The most traditional application of health status measures is the evaluation of change in relation to the presence 
of different comorbid conditions. VR-12 is used to gauge the incremental effect of case mix on health status and 
make meaningful comparisons about populations with different chronic diseases, thus providing a proxy for 
disease burden. The Medical Outcomes study (MOS) reported an overall mean (age and sex adjusted) of 43.6 
and 52.3 for SF- 36 PCS and MCS scores, respectively.  This was in contrast to the means of 36.91 (PCS) and 
45.08 (MCS) for VR-36 in the Veterans Administration health care system, thus reflecting a greater disease 
burden among veterans (Rogers et al 2004 7). With respect to the specific effect of comorbid conditions on 
health status, the use of VR-36 PCS and MCS measures has been instrumental in gauging the incremental 
impact of case mix across several chronic disease conditions (Kazis et al 2004 8). For example the Veterans 
Health Study showed that having angina resulted in a PCS score that is 2.53 points lower (0.25 of 1 standard 
deviation) than the score of those veterans without angina. Similarly, the presence of depression led to an 8-
point reduction in MCS among veterans while controlling for other comorbidities and demographics. 
 
 
Average Impact of PCS and MCS Scores Observed in Veterans Health Study 
 
 
 

Condition Impact on PCS┼ Impact on MCS┼ 

Hypertension -0.60 -0.50 

Angina -2.53 -0.64 

Diabetes -3.05 -0.08 

Osteoarthritis -4.78 -2.05 

Chronic low back pain -5.51 -2.83 
 

Chronic Lung Disease 
 

-3.57 - 

Depression - -8.00 

Alcohol Disorders - -6.59 

 
┼ Impact of disease on PCS/MCS controlling for sociodemographic and comorbid  

         conditions 
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 Another study (Gage et al 2003 9) calculated the PCS and MCS scores for Veterans with Parkinson disease and 
compared them with those with eight other neurological or chronic conditions. Veterans with Parkinson’s 

disease had PCS and MCS scores lower than scores of veterans with angina/coronary heart disease, arthritis, 
chronic low back pain, congestive heart failure, diabetes, and stroke. The incremental or unique effect of 
Parkinson’s disease on Health Related Quality of Life (HRQoL) was found to lower PCS and MCS by 4.10 and 
3.42 points, respectively. 
 
 
Risk Adjustment 
 

Risk adjustment is a methodology used to control for patient characteristics that may affect health care 
outcomes, and mortality is one key variable of interest in measuring patient-related outcomes. VR-12 PCS and 
MCS summary measures have been used extensively as integral elements of risk adjustment models that were 
developed to reliably predict mortality in VA patients receiving ambulatory care. In one longitudinal study 
(Selim et al 2002 10) involving 31, 823 VA patients followed for 18 months, patients with higher VR-12 PCS 
and MCS scores showed a lower likelihood of dying, as indicated by odds ratios in the logistic regression 
models. The highly significant associations of VR-12 PCS and MCS summary measures with mortality resulted 
in their inclusion as important predictor variables in the final risk adjustment model. In another study (Selim et 
al 11) comprising a representative sample of 324,865 VHA ambulatory patients, a risk adjustment model for 
mortality was developed using a prospective monitoring system of outcomes of patients receiving ambulatory 
care in the Veterans Health Administration (VHA) integrated service networks (VISNs). The baseline VR-12 
PCS and MCS measures were significantly associated with mortality and were included as predictor variables in 
the final risk adjustment model. 
 
Performance Indicator/Outcomes Assessment 
 
Another core application of the VR-36 is its established use in assessing health outcomes and systems’ 
performances in large health care systems. The first application of this kind employed the RAND SF-36 PCS 
and MCS change scores as performance indicators to compare health outcomes among chronically ill Medicare 
enrollees in health maintenance organizations (HMO) with the health outcomes of those in the fee for service 
(FFS) systems (Ware et al 1996 12). This approach of using health status measures to measure systems’ 
performance was then validated for the VR-36 in a representative sample of 31, 823 VA patients across 22 
integrated service networks (Selim et al 2006 13). The change in VR-36 PCS and MCS measures, included as 
part of a multidimensional risk adjusted model, served as the basis for calculating and comparing expected 
versus actual PCS and MCS rates at the individual patient level for each integrated network. The adjusted rate 
for a network was its observed rate divided by its expected rate, multiplied by the mean of the rates observed for 
all networks. The comparison of expected versus actual rates at the VA regional level (Vertically Integrated 
Service Networks – VISNs) provided a framework to assess network performance after case mix adjustments 
and to identify processes of care or management practices that may serve as models for best practices. 
Conversely, greater-than-expected rates of decline in health status measures served as a basis to assess gaps in 
quality of care and disease management. Recently, the use of VR-12 health status measures as outcome and 
performance indicators has been validated in cross-system comparisons between the MAP enrollees and VHS 
cohorts (Selim et al 2006 14). 
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Interpretation Guidelines of the VR-12: Issues around Clinical Relevance  
 
The clinical relevance of any change observed in PCS and MCS scores in response to an intervention should be 
an important consideration in understanding the chronic disease conditions. A result may be statistically 
significant but may not be clinically meaningful.  
 
 
Therefore one essential characteristic of an instrument is its ability to detect clinically important and meaningful 
changes in patient’s function as a result of an intervention (Kirshner et al 1985 15, Guyatt et al 1987 16). There 
are several techniques that can be employed to quantify this responsiveness of an instrument towards a 
clinically important change (Lydick et al 1993 17). Anchor-based methodology measures a patient change score 
against a clinically relevant or outside change, while distribution-based methods rely on effect sizes (Lydick et 
al 1993 17). Effect size is the mean change of the individual divided by the variability of the whole group or the 
subset of stable subjects. An effect size of 0.2 is considered small, 0.5 is moderate, while 0.8 or greater is 
considered large (Cohen et al 1977 18).  
 
There are at least three published approaches for calculating effect size, where the numerator for each approach 
is the pre-treatment score minus the post-treatment score. The denominator however differs among these 
approaches, the first is the standard deviation of score changes for the group (Cohen et al 1977 18), the second is 
the standard deviation of score changes for a stable or a control group (Guyatt et al 1987 16), and the third 
suggested is the standard deviation of the pretreatment group (Kazis et al 1989 19).  
 
The VR-36 (and VR-12) has been employed in relation to both anchor based and distribution based techniques 
to gauge the clinical significance of a change following an intervention. One of the profound applications of 
VR-36 (and VR-12) is its consistent ability to show the relevant clinical impact of an intervention (or no 
intervention) as an associated difference in the PCS and/or MCS scores. One randomized double blind placebo 
controlled trial (Donta et al 2004 20), designed to evaluate the benefits and harms of doxycycline treatment 
among Gulf War veterans, used the change in VR-36 PCS scores as the primary outcome of the study. 
Following treatment (doxycyline or placebo), the proportion of patients showing more than seven units of 
improvement on the PCS scores of VR-36 were termed as improved. The change of 7 units or greater was 
selected because it is outside the 95% confidence interval for an individual participant score (standard error of 
the measurement) and differences of this magnitude have also been shown to be clinically relevant. Pain, fatigue 
and cognitive function, measured through VR-36 items, were taken as secondary outcomes. The study showed 
no significant differences in primary and secondary outcomes as a function of change in VR-36 health status 
measures between the two groups, and concluded that long term treatment with doxycycline did not improve 
outcomes of Gulf war veterans at one year. 
 
 In another multi-center trial of Gulf War veterans (Donta et al 2003 21), VR-36 health status measures were 
employed to evaluate the effectiveness of cognitive behavioral therapy (CBT), exercise, and a combination of 
the two at improving physical functioning and decreasing symptoms of Gulf War Veterans’ Illness (GWVI). 
Based on previous validation studies of clinically meaningful change, a metric of seven-units of  improvement 
in VR-36 PCS score and any standardized change in the VR-36 items for pain, fatigue, cognitive functioning, 
distress and mental health functioning symptoms was taken as primary and secondary end points, respectively. 
The study showed that CBT significantly improved the physical functioning of veterans as reflected by the PCS 
summary scores, while exercise led to modest improvements in nearly all symptoms (VR-36 item scales) except 
pain.  Both treatments enhanced cognitive and mental health functioning. 
 
One longitudinal study compared the responsiveness of four generic instrument measures (Quality of Well-
Being Scale {QWB}, SF-36 Visual Analog Scale {VAS}, VR-36 MCS, World Health Organization 
Disablement Assessment Schedule {WHO-DAS}) in detecting clinically meaningful improvement in 
schizophrenia symptoms among 134 newly diagnosed veterans (Pyne et al 2003 22). The VR-36 MCS measure 
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along with other generic measures showed significant correlations with changes in side effects, depression 
symptoms, as well as with PANSS (Positive and Negative Syndrome Scale) scores as a function of an effect 
size variable. 
 
The VR-36 MCS measure was also employed in one longitudinal VA study of 2,427 male veterans to examine 
the association of sexual assault and religious inclinations with mental health (Chang et al 2003 23). The subjects 
with reported sexual assault showed poorer mental health status as shown by lower MCS scores. Furthermore, 
the decrement in mental health (MCS score) status was in lesser degrees for patients with religious inclinations. 
 
A widely emerging application of VR-36 (VR-12) PCS and MCS measures is their use in assessing health 
outcomes for medication effectiveness studies with quasi-experimental designs, employing VA administrative 
databases. In one retrospective cohort study (Hamed et al 2001 24) combined the patient reported data from the 
1999 Large Health Survey of Veteran Enrollees with the VA administrative claims and pharmacy data at the 
individual patient level, and examined the differential effect of various antidepressants on PCS and MCS scores. 
Results showed that patients on a single anti-depressant medication tended to have higher scores for PCS and 
MCS (denoting better health) than patients on two or more medications. Among single drug group patients 
using a serotonin specific reuptake inhibitor (SSRI) or a tricyclic antidepressant (TCA), results were higher for 
MCS, and lower for PCS, than patients on a serotonin-norepinephrine reuptake inhibitor (SNRI), venlafaxine. 
Risk adjustments included demographics (age, gender) and medical and psychiatric co-morbidities using ICD-9 
codes. 
 
In a separate study related to patient perception of pain in those diagnosed with chronic low back pain (CLB) 
and/or osteoarthritis (OA), Hamed et al. 200425 examined the effect of duration of therapy of an opioid 
analgesic- transdermal fentanyl (TDF)- on patient-reported change in physical and emotional health using the 
VR-36. This 3 year, retrospective cohort study merged the patient-reported outcomes data from the 1999 Large 
Health Survey of Veteran Enrollees with the VA claims and pharmacy data to yield a sample size of 441 
veterans who were on therapy with the target medications during the time of the survey. Using the merged data 
for each patient record, three therapeutic groups were identified based on the pattern of prescription: (1) those 
prescribed TDF only and no short-acting opioids; (2) switchers-to-TDF who were prescribed a short-acting 
opioid, then switched to TDF; and (3) concomitant users who were prescribed TDF with a short-acting opioid 
simultaneously during the period of observation. Multivariate models with risk adjustments showed that TDF 
was associated with a significant improvement in physical and emotional change per month, reaching a one-half 
standard deviation improvement (moderate effect size) in 5 months for physical change, and 10 months for 
emotional change. Results suggested that patients receiving TDF report patient-perceived improvement in their 
physical and emotional status compared to a year ago, despite their compromised health. 
 
 
The VR-36 PCS and MCS measures have also been reliable and effective in documenting a perceived change in 
health-related quality of life and health resource utilization in response to poor health behaviors and lifestyle 
factors. Several large investigations (Kazis et al 2004 8, Borzecki et al 2005 26) of patient-reported outcomes 
using VR-36 have shown significant negative associations between smoking and VR-36 PCS and MCS 
measures, and between alcohol use and VR-36 PCS and MCS scores. Exercise and body mass index (BMI) 
were also shown to be significant predictors of PCS scores in these studies, after adjusting for 
sociodemographics and comorbid conditions.   
 
The significant associations of  VR-36/VR-12 PCS and MCS summary measures with clinically recognizable 
and meaningful changes in randomized clinical trials and observational naturalistic prospective studies strongly 
suggest  that these measures can be applied to other empirical inquiries  designed to quantify a clinical benefit. 
However, clinically important differences may differ across different groups of patients with distinct diseases, 
levels of severity, demographics and socioeconomic status. Repeated, well-designed, and clinically oriented 
standard HRQoL assessments applied as endpoints  across different population groups will help clinicians to 
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make more reliable and meaningful clinical interpretations of summary scales. They also provide a 
multidimensional framework to evaluate chronic disease conditions and associated clinical interventions. 
 
Figure 2 shows the schematic application and usage of VR-12 
 

 
 

VR-12 Scales and PCS and MCS Summaries: 
Applicability and Usage 

Generic 
HRQoL 
Assessment 

Chronic Disease 
Burden/Case 
Mix Adjustment 

Risk 
Adjustment 
for Mortality 

Systems’ 
Performance 
Indicators 

Medication 
Effectiveness 
Assessments  
Quasi -
experimental

Clinical 
Trials- 
Outcomes 
Assessment 
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Information for Obtaining the VR-36, VR-12  Questionnaires and Scoring Algorithms 
 
The package available to users  includes documentation for the questionnaire, 'scoring guide' and 'algorithms for 
scoring' including imputation of missing values. 
 
The VR-12 and VR-36 are in the public domain and there is no cost for their use. Details involving the VR-36 
and VR-12 questionnaires, scoring algorithms for PCS and MCS summary measures, and imputation programs 
for missing values can be obtained on request by agreeing to the stipulations given by the RAND Corporation 
website (See http://www.rand.org/health/surveys_tools/mos/mos_core_36item_terms.html) in a letter to Dr. 
Lewis Kazis on institutional letter head. The letter should state  that the user wishes to obtain permission for the 
use of the VR-36 and VR-12 (formerly called the Veterans SF-36 and SF-12) from the developer (Dr. Kazis) 
and adhere to the stipulations given in  the RAND Web site.  The letter also should indicate that the user plans 
to give the appropriate acknowledgements for the VR-12 and/or the VR-36 (see below).  This should be 
accompanied with an abstract of the project. 
  
 
Contact Information. 
 
Lewis E. Kazis, Sc.D.  
Associate Professor and Director 
Center for the Assessment of Pharmaceutical Practices (CAPP) 
Department of Health Policy and Management 
Boston University School of Public Health (T3-W) 
715 Albany Street  
Boston, MA. 02118 
E:mail Address: lek@bu.edu
Phone: 617-414-1418 
Fax: 617-638-5374 
 
Acknowledgements  
 
For Users of the VR-36 state: "The Veterans RAND 36 Item Health Survey (VR-36) was developed from the 
MOS RAND SF-36 Version 1.0."  
For Users of the VR-12 state: "The Veterans RAND 12 Item Health Survey (VR-12) was developed from the 
Veterans RAND 36 Item Health Survey (VR-36) which was developed from the MOS RAND SF-36 Version 1.0." 
If you use the "SF-36” or "SF-12" anywhere in the questionnaire or paper or presentations state: The SF-
36® and SF-12® are registered trademarks of the Medical Outcomes Trust. 
 
The wording for the acknowledgements can appear as a footnote in any questionnaires, presentations or papers 
for publication. The acknowledgement and the following citations can be given in papers submitted for 
publication.1-6. In addition, if the scoring and imputation approaches reflected in these algorithms are used 
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	Risk adjustment is a methodology used to control for patient characteristics that may affect health care outcomes, and mortality is one key variable of interest in measuring patient-related outcomes. VR-12 PCS and MCS summary measures have been used extensively as integral elements of risk adjustment models that were developed to reliably predict mortality in VA patients receiving ambulatory care. In one longitudinal study (Selim et al 2002 10) involving 31, 823 VA patients followed for 18 months, patients with higher VR-12 PCS and MCS scores showed a lower likelihood of dying, as indicated by odds ratios in the logistic regression models. The highly significant associations of VR-12 PCS and MCS summary measures with mortality resulted in their inclusion as important predictor variables in the final risk adjustment model. In another study (Selim et al 11) comprising a representative sample of 324,865 VHA ambulatory patients, a risk adjustment model for mortality was developed using a prospective monitoring system of outcomes of patients receiving ambulatory care in the Veterans Health Administration (VHA) integrated service networks (VISNs). The baseline VR-12 PCS and MCS measures were significantly associated with mortality and were included as predictor variables in the final risk adjustment model.




