
1 
NQF DRAFT: Do not cite, quote, circulate or reproduce 

 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

Resource Use Measurement White Paper:  9 

Commenting Draft 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 



2 
NQF DRAFT: Do not cite, quote, circulate or reproduce 

 

TO: NQF Members 32 
 33 
FR: NQF Staff 34 
 35 
RE: Comment for Resource Use Measurement White Paper and Proposed Resource Use Evaluation 36 
Criteria  37 
 38 
DA: September 13, 2010 39 
 40 
In October 2009, NQF initiated a two-phase project aimed at endorsing resource use measures. Prior to 41 
the Call for Measures in Phase Two of the project, NQF convened a Steering Committee representing 42 
diverse stakeholders in an effort to understand the full implications of this endeavor for NQF and relevant 43 
stakeholders. During Phase One, the Committee was asked to identify the unique attributes of resource 44 
use measures that should be considered during evaluation of these measures.  45 
 46 
A primary task for this Committee during Phase One was to contribute to and provide guidance to the 47 
development of the Resource Use Measurement White Paper. This paper details the resource use measure 48 
specification process and identifies the specific issues that present when developing and evaluating these 49 
measures, and ultimately informs the Resource Use Measure Evaluation Criteria (Appendix B) that will 50 
be used to evaluate the measures for endorsement in Phase Two. NQF and the Resource Use Steering 51 
Committee are seeking comment on the white paper content, including the proposed criteria in Appendix 52 
B. 53 

 54 
Pursuant to section II.A of the Consensus Development Process v. 1.8, this draft document, along with the 55 
accompanying material, is being provided to you at this time for purposes of review and comment only—56 
not voting. You may post your comments and view the comments of others on the NQF website. Public 57 
comments must be submitted no later than 6:00 pm ET, October 4, 2010. NQF Member comments 58 
must be submitted no later than 6:00 pm ET, October 12, 2010. 59 
 60 
NQF uses a program that facilitates electronic submission of comments on this draft report. All 61 
comments must be submitted using the online submission process. Supporting documents related to 62 
your comments may be submitted by e-mail to efficiency@qualityforum.org with “Resource Use White 63 
Paper & Criteria” in the subject line and your contact information in the body of the e-mail. 64 
 65 
Thank you for your interest in NQF’s work. We look forward to your review and comments. 66 
 67 

 68 
 69 
 70 
 71 
 72 
 73 
 74 
 75 
 76 
 77 
 78 
 79 
 80 
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Section 1.   Measuring Efficiency and Resource Use in Healthcare 164 

Over the past several years, quality measures and quality measurement initiatives have provided 165 

important information to the healthcare community. Yet despite these ongoing efforts, 166 

information on the value provided for dollars spent in healthcare is not readily available. 167 

Development of efficiency measures is one area that has lagged behind measure development 168 

activities focused on quality. One reason for this measures gap is the lack of agreement about 169 

how to measure efficiency or how to improve it. 170 

In its final report Identifying, Categorizing, and Evaluating Health Care Efficiency Measures, 171 

the Agency for Healthcare Research and Quality (AHRQ) identified the following four areas that 172 

need to be addressed to improve the measurement of efficiency in the future: 173 

• the multiplicity of perspectives on the definition of efficiency; 174 

• the gap between evidence-based measures and those in actual use; 175 

• the absence of the quality dimension in efficiency measures; and 176 

• the lack of validation or evaluation of the measures.1  177 

For improvement to take place, efficiency and cost metrics must be clear, concise, and credible. 178 

Developing efficiency and cost measures, taking into account the quality domain, is an important 179 

component of transparency, which will eventually lead to improved health and efficiency across 180 

healthcare organizations. 181 

For the purposes of this paper, efficiency of care is defined as a measure of the relationship of the 182 

cost of care associated with a specific level of performance measured with respect to the other 183 

five Institute of Medicine (IOM) aims of quality—that is, healthcare should be: safe, timely, 184 

effective, efficient, equitable, and patient centered. 2 Thus, true efficiency of care measures tend 185 

to be complex and encompass the concepts of both quality and resource use.   186 

  187 
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An illustration of the interaction of quality and cost or resource use is provided below: 188 

Exhibit 1: Quadrant Display of Cost and Quality Dimensions 189 

 190 

This illustration allows users to assess and compare the level of cost or resource use achieved by 191 

a provider or other entity without obscuring the level of quality; this illustrative approach adheres 192 

to the principle that quality (or health outcomes) is a dimension in the evaluation of the 193 

efficiency of care. Thus, a measurement effort that provides information for providers on both 194 

their quality outcomes and resource use or cost would consider those with high quality and low 195 

resource use as demonstrating higher efficiency than those with low quality and high resource 196 

use.  197 

Measures of resource use are broadly applicable and comparable measures of health services 198 

counts (in terms of units or dollars) that are applied to a population or event (broadly defined to 199 

include diagnoses, procedures, or encounters). A resource use measure counts the frequency of 200 

defined health system resources; some may further apply a dollar amount (e.g., allowable 201 

charges, paid amounts, or standardized prices) to each unit of resource use—that is, monetize the 202 

health service or resource use units. The approach to monetizing resource use varies and often 203 

depends on the perspective and purpose of the measurement effort. Monetizing resource use is an 204 

attempt to weight counts appropriately. For example, a frequency count of outpatient visits 205 

would give an equal count of one to both an office visit with an evaluation and an office visit 206 

with a procedure. Monetizing this would give a larger value to the office visit with a procedure. 207 
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Because it accounts for the variation in intensity of services, it allows for resource use results to 208 

be rolled up into one measure result. 209 

 210 

Focus of the Project 211 

This project, funded by the Department of Health and Human Services (HHS), ultimately will 212 

result in resource use measures that can complement the quality measures NQF already has 213 

endorsed and that the healthcare community is using currently. The project initially will endorse 214 

resource use measures, which will serve as a building block for efficiency of care measures and 215 

as a signal to the measure development industry of the urgent need to endorse useable resource 216 

use measures and develop measures of efficiency of care that integrate the quality domains. 217 

Currently we know there are large numbers of resource use measures that providers and 218 

purchasers are using, including episode-based and population-based measures. The ability to 219 

which any one resource use measure brings us closer to efficiency of care (which includes 220 

outcomes), while of interest, will not be evaluated. For emerging measures, such as composites, 221 

outcomes, efficiency, and resource use measures, it is anticipated that additional guidance will be 222 

required beyond the Standard NQF evaluation criteria. 223 

 224 

White Paper Organization 225 

This white paper was developed with input from a variety of stakeholders and under the direction 226 

of the NQF Resource Use Steering Committee. It is intended to provide background information 227 

and identify issues associated with the evaluation of these types of measures. Further, the paper 228 

will explore key methodological issues of resource use measurement approaches, which will 229 

provide information on implementation. Overall, this paper will assist in adapting the existing 230 

NQF measure evaluation criteria to ensure that resource use measures are appropriately 231 

evaluated.  232 

   233 
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Key Terms and Definitions 234 

The following are terms and definitions that are important to understanding the concepts 235 
presented in this paper.  236 

 237 
Attribution: identification and assigning of a responsible provider or entity (e.g., health plan) to 238 
the care delivered to a resource unit or population. 239 
 240 
Temporal: occurring over a sequence of time or within a particular time; refers to the timeframe 241 
and related measure logic specified in a measure.  242 
 243 
Standardized price: pre-established uniform price for a service, typically based on historical 244 
price, replacement cost, or an analysis of completion in the market; removes variation in resource 245 
costs due to differences in negotiated prices. 246 
 247 
Monetize: to apply a dollar amount (actual charges, standard price) to a unit of resource use. 248 
Monetizing resource use is an attempt to weight counts or resource units appropriately. For 249 
example, a frequency count of outpatient visits would give an equal count of one to both an 250 
office visit with an evaluation and an office visit with a procedure. Monetizing this would give a 251 
larger value to the office visit with a procedure. 252 
 253 
Efficiency of care: a measure of cost of care associated with a specified level of health 254 
outcomes. AQA defines efficiency as a measure of cost of care associated with a specified level 255 
of quality of care.  256 
 257 
Quality of care: AQA defines quality of care as a measure of performance on IOM’s six aims 258 
for healthcare: safety, timeliness, effectiveness, efficiency, equity, and patient centeredness.  259 
 260 
Cost of care: AQA defines cost of care as the total healthcare spending, including total resource 261 
use and unit price, by payor or consumer, for a healthcare service or group of healthcare services 262 
associated with a specified patient population, time period, and unit of clinical accountability.  263 
 264 
Value of care: AQA defines value of care as a specified stakeholder’s (such as an individual 265 
patient’s, consumer organization’s, payor’s, provider’s, government’s, or society’s) preference-266 
weighted assessment of a particular combination of quality and cost of care performance.  267 
 268 
Resource use measures: broadly applicable and comparable measures of health services counts 269 
(in terms of units or dollars) applied to a population or event (broadly defined to include 270 
diagnoses, procedures, or encounters). A resource use measure counts the frequency of defined 271 
health system resources; some may further apply a dollar amount (e.g., allowable charges, paid 272 
amounts, or standardized prices) to each unit of resource use—that is, monetize the health service 273 
or resource use units. 274 
 275 
Resource unit: the resources used to provide care to a patient or population. Resource units are 276 
generally identified through claims data and measured in terms of dollars, but can also include 277 
resource not captured on a claim, e.g., nursing hours. 278 
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 279 
Stratification: division of a population or resource services into distinct, independent strata, or groups 280 
of similar data, enabling analysis of the specific subgroups. This type of adjustment can be used to 281 
show where disparities exist or where there is a need to expose differences in results.  282 
 283 
Risk adjustment: a corrective approach designed to reduce any negative or positive 284 
consequences associated with caring for patients of higher or lower health risk or propensity to 285 
require health services. 286 
 287 
Sensitivity: the proportion of actual positives that are correctly identified as such (e.g., the 288 
percentage of people with diabetes who are correctly identified as having diabetes). 289 
 290 
Specificity: the proportion of negatives that are correctly identified (e.g., the percentage of 291 
healthy people who are correctly identified as not having the condition). Perfect specificity 292 
would mean that the measure recognizes all actual negatives—for example, all healthy people 293 
will be recognized as healthy. 294 
 295 
Importance to report and measure: NQF criterion focused on evaluating the extent to which  296 
the measure focus is important in exposing areas of high impact. 297 
 298 
Scientific acceptability of measure properties: NQF criterion focused on evaluating the extent 299 
to which the measures, as specified, produce consistent (reliable) and accurate (valid) results 300 
about the cost or resources used to deliver care. 301 
 302 
Feasibility: NQF criterion focused on evaluating the extent to which the required data are 303 
accessible and retrievable without undue burden, and the degree to which the measure can be 304 
implemented for internal improvement and public reporting. 305 
 306 
Usability: NQF criterion focused on evaluating the extent to which the intended audiences find 307 
the information the measure produces to be meaningful, understandable, and useful both for 308 
public reporting and internal improvement. 309 
 310 
 311 

 312 

 313 

 314 

 315 

 316 

 317 

 318 

 319 
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Section 2. Designing Measures that Acknowledge the Real World While 320 

Producing Useable Output 321 

 322 

Purchasers, health plans, providers, and policymakers want and use resource use performance 323 

measures to inform and support improvement efforts. Accurate methods of cost estimation and 324 

other key methodological and policy issues must be considered, including carefully weighed 325 

criteria for evaluating resource use measures to be used for improvement and public reporting. A 326 

gap in the measurement field exists, however, between the ideal performance measurement 327 

approach and the measures and methods that are available and implemented.3 Ideally, the 328 

healthcare system would be subject to a comprehensive measurement approach that accurately 329 

and reliably assesses each of the six IOM aims of quality.4    330 

 331 

Several recent NQF reports and ongoing projects examine various measurement issues. In 2007, 332 

NQF convened a Steering Committee to develop a framework for evaluating the efficiency of 333 

care over time, including clear definitions and a shared vision of what can be achieved around 334 

quality, cost, and value. This framework served as a foundation for the work of larger 335 

performance improvement efforts (such as the Evaluating Efficiency Across Patient-focused 336 

Episodes of Care framework). This report presents the NQF-endorsed® measurement framework 337 

for assessing efficiency, and ultimately value, associated with care over the course of an episode 338 

of illness and sets forth a vision to guide ongoing and future efforts. In this effort, the Steering 339 

Committee adopted the definitions of quality, cost, value, and efficiency of care used by the 340 

Ambulatory Care Quality Alliance (AQA):5,6 341 

• Quality of care is a measure of performance on IOM’s six aims for healthcare: safety, 342 

timeliness, effectiveness, efficiency, equity, and patient centeredness. 343 

• Cost of care is a measure of the total healthcare spending, including total resource use 344 

and unit price(s), by payor or consumer, for a healthcare service or group of healthcare 345 

services associated with a specified patient population, time period, and unit(s) of clinical 346 

accountability. 347 

• Efficiency of care is a measure of cost of care associated with a specified level of quality 348 

of care. Efficiency of care is a measure of the relationship of the cost of care associated 349 
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with a specific level of performance measured with respect to the other five IOM aims of 350 

quality. 351 

• Value of care is a measure of a specified stakeholder’s (such as an individual patient, 352 

consumer organization, payor, provider, government, or society’s) preference-weighted 353 

assessment of a particular combination of quality and cost of care performance. 354 

 355 

Additionally, the Composite Measure Evaluation Framework provides the background, rationale, 356 

and evaluation criteria for composite measures. A composite measure is a combination of two or 357 

more individual measures in a single measure that results in a single score. NQF has also 358 

engaged in a comprehensive effort culminating in an upcoming report on the Measurement 359 

Implications of Payment Reform Models, to be published in October 2010, that will discuss how 360 

current performance measures should be applied to new payment models, such as accountable 361 

care organizations (ACOs) and medical homes, and suggest areas for measure development to 362 

support these new models. Further, NQF initiated a project to develop a measurement framework 363 

for multiple chronic conditions that will serve as a foundation for the future endorsement of 364 

performance measures that explicitly address multiple chronic conditions. Measure developers 365 

have pursued various paths toward meeting the goal of performance improvement, with each 366 

seeking to strike a balance between the perfect measurement approach and the reality of 367 

developing and implementing feasible measures of resource use.   368 

 369 

Current approaches for measuring resource use range from broadly focused measures, such as 370 

per capita measures, which address total healthcare spending (or resource use) per person, to 371 

those with a more narrow focus, such as measures dealing with the healthcare spending or 372 

resource use of an individual procedure, e.g., a hip replacement (see Exhibit 2).   373 

 374 

Exhibit 2: Spectrum of Resource Use Measurement Approaches 375 

 376 

 377 

Examining the spectrum above, we see there are many types of resource use measures that by 378 

design are narrower in focus. The fundamental tradeoff among these approaches lies in their 379 

Per capita (-Population, -Patient)  Per episode Per admission     Per procedure
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degree of specificity or focus and the care delivery being measured. A highly specific or narrow 380 

resource use measure—for example, the cost of cataract surgeries performed by 381 

ophthalmologists (not subspecialists or those affiliated with a teaching hospital) on women aged 382 

65 to 75 years old with hypertension, diabetes, and no other comorbidities—results in a highly 383 

homogeneous measure of analysis. This tightly defined measure of analysis increases direct 384 

comparison because of its high degree of specificity, but this specificity results in few instances 385 

for each measure’s provider-patient combination. 386 

 387 

Alternatively, broad measures, which trade sensitivity for specificity, identify more services and 388 

patients. While these broad measures allow users more flexibility in examining services across 389 

combinations of conditions, providers, and settings, this reduction in specificity results in a more 390 

heterogeneous measure of analysis that requires more sophisticated risk adjustment. Using both 391 

types of measures simultaneously may be ideal, providing users with a comprehensive 392 

understanding and broad view of the resources being used along with the ability to identify 393 

specific sources of high or low resource use that require action. As an example, the implications 394 

of preventive services on hospital admissions are often discussed and examined. A highly 395 

specific or narrow measure evaluating a preventive service (e.g., outpatient imaging resource 396 

use) would not capture broader implications of the imaging studies if the use of some advanced 397 

imaging led to fewer hospital admissions. Implementing resource use measures and providing 398 

results that are actionable is critical and a key criterion for NQF evaluation of a measure. (We 399 

will discuss the evaluation criteria in Section 6.) Specifically, the results must be interpretable 400 

and target the appropriate and relevant audience, and they must be able to be used to take action.  401 

 402 

As previously stated, an advantage of per capita measurement is that it measures all costs for 403 

each person in a population, thus providing a comprehensive view of health service resource use. 404 

Without additional adjustments or detail, however, the user’s ability to interpret and take action 405 

to effect results is called into question. For example, it may be difficult to explain and identify 406 

causes for differences in total spending. Are they due to patient characteristics, provider 407 

differences, patient preferences, or differences in practice patterns? Therefore, to make measures 408 

more specific, measure developers often include further detail (e.g., splitting out total resource 409 

use by type of health service) or adjustments, such as risk adjustment or stratification, to make 410 
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the information more comparable and actionable. Advantages of episode-based measurement, 411 

which are farther to the right on the spectrum in Exhibit 2, include the fact that they are more 412 

specific, resulting in fairer, direct comparisons that are often considered more readily actionable 413 

by providers. For example, an episode-based measure will examine the resource use associated 414 

with a particular episode of illness or around a particular event. This more granular and focused 415 

resource use measurement approach, while often still requiring risk adjustment or stratification,  416 

provides users with more readily actionable results than per capita measure alone. For example, a 417 

per capita or per patient measure demonstrating a provider network as having high pharmacy 418 

resource use would require more information to take clinically sound and reasonable action. In 419 

contrast, a provider network demonstrating relatively high pharmacy use for an episode of 420 

chronic heart failure (CHF) would know to assess its prescribing patterns for patients presenting 421 

with a diagnosis of heart failure. 422 

 423 

However, these strengths are also limitations; the episode-based measurement approach entails 424 

parsing out each patient’s care into appropriate and often multiple episode measures (e.g., 425 

multiple episodes). Thus, while a provider network may do an optimal job in managing the 426 

resources for episodes of CHF, the same provider network might be less effective in managing 427 

resources for hip fracture. Episodes traditionally have been constructed on a condition-by-428 

condition basis. Further, many patients have multiple conditions, and the resources used for their 429 

care are measured among multiple episode measures. Generally, multiple episodes are not 430 

designed to relate to one another and also do not necessarily add up to measure total resources 431 

used for the whole patient. Further, not all diagnoses, encounters, or events will be tied to a 432 

defined episode despite the potential association with the patient’s resource use. Episode-based 433 

measure developers generally have tried to balance this condition-by-condition episode 434 

measurement tradeoff in two ways. First, some have opted to maintain the condition-by-435 

condition approach but apply risk adjustment to each episode to account for patients with 436 

comorbid conditions that may or may not be a part of another episode measure. Second, some 437 

have developed an approach that allows for the comparison of total resource use patient to 438 

patient by matching patients based on a primary condition. One could argue that this latter 439 

adjustment falls somewhere between per patient and per episode measurement on the spectrum 440 

model. 441 
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 442 

In addition to per capita and per episode measurement, there are multiple options for service-443 

specific measurement, usually focused on an admission (e.g., hospitalization) or a procedure (on 444 

the right of the spectrum in Exhibit 2). The highly specific design of these measures can provide 445 

users with results that require little further manipulation, while still addressing services that 446 

account for a substantial share of total healthcare spending (e.g., inpatient resource use). For 447 

some providers, such as surgeons and hospitalists, the results from these types of measures may 448 

be the most actionable. Again, these advantages also can be drawbacks. Because these measures 449 

examine an individual service or admission and only directly related services, such as a 450 

hospitalization and healthcare services 30 days post-discharge, they often miss services or 451 

conditions that led to the hospitalization, do not adjust for comorbidities, and are often short-term 452 

measures. Thus, these highly specific measures do not include important information about the 453 

conditions or services leading up to the occurrence, the need for the services, or the 454 

repercussions stemming from them at any length. Lastly, this approach provides no insight in 455 

approaches to optimizing the mix of health services—critical information to moving the system 456 

to more optimal resource use. To the extent that measure developers try to add this context, 457 

service-specific measures move to the left on the spectrum. 458 

 459 

For provider profiling or reporting applications, different resource use measures can produce 460 

important differences in results. This is true when providers are being examined based on 461 

different types of resource use measures or when users are applying different options in the 462 

methodology to the same resource use measure to the same provider. This is an important 463 

complexity encountered when implementing resource use measures of all types and has caused a 464 

substantial amount of confusion, frustration, and anxiety for providers and those who implement 465 

these measures. Current methods often allow user discretion regarding specification of the 466 

measurement options (e.g., outlier, thresholds, or peer group decisions), and the degree of 467 

discretion varies by measure developer and by the type of resource use measure. This variance 468 

can result in the same provider or provider network having different final resource use results for 469 

the same (or seemingly the same) resource use measure. In one study, Thomas et al. compared 470 

the predictive accuracy and consistency of methods used for provider profiling, finding that 471 

while there was much consistency overall, different software identified different providers as 472 
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relatively high cost or low cost. 7 This situation also occurs when physicians and providers are 473 

measured by different payors, which have access to only some of the providers’ claim data and 474 

thus cannot examine the practice patterns in whole.  A critical challenge and consideration is 475 

how to distinguish between factors influenced by physician’s or provider’s decisions and those 476 

factors that are beyond the control of the provider. While some measures by design attempt to 477 

rectify this, e.g., comparing costs for services linked to a specific episode among the same 478 

physician specialists, some differences outside their control will still exist.8 This challenge is 479 

especially apparent when measuring and reporting results for individual physicians. 480 

 481 

Taking into consideration all the advantages and limitations discussed, there are reasons to opt 482 

for simultaneously implementing measures that are broad and incorporate many conditions or 483 

patients and measures that are narrower in focus. Regardless of the type of resource use measure 484 

that is developed and implemented, all should meet measurement properties and criteria 485 

discussed in this paper. Specifically, they should contribute to understanding the current state of 486 

the healthcare system, have been thoroughly vetted with experts and empirically tested to 487 

establish their credibility, and support decision making, and they should not be prohibitive for 488 

users to implement. The next sections will address resource use measurement approaches in 489 

greater detail and discuss some of the challenges they may encounter in meeting the identified 490 

measurement properties or criteria. The final section discusses in detail the proposed NQF 491 

Resource Use Evaluation Criteria, which is based on the current NQF criteria.  492 

 493 

 494 

 495 

 496 

 497 

 498 

 499 

  500 
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Section 3: Perspective and Types of Resource Use Measures  501 

This section discusses the importance of perspective and defines the main types of resource use 502 

measures—per capita, per patient, per episode, per admission, and per procedure measures of 503 

resource use. The descriptions are provided to facilitate discussion about the major criteria for 504 

evaluating resource use measures; the evaluation of resource use measures is discussed in more 505 

detail in Section 6. Although comparisons may be drawn among the different measure types, the 506 

objective is not to pick one best type, but rather to elucidate some distinct features of each. As 507 

previously discussed, one measure type alone may not be the best option for assessing and 508 

addressing resource use. Further, to drive performance improvement, measures should provide 509 

fair and meaningful comparisons across providers and account for the diversity of the 510 

population—taking into account various ages, races, ethnicities, genders, disabilities, 511 

socioeconomic conditions, geographic locations, and multiple chronic conditions. In this section 512 

we will discuss related recent and ongoing efforts NQF has undertaken, a conceptual model 513 

displaying the spectrum of resource use measures, and the implications of this model. 514 

 515 

In the Identifying, Categorizing, and Evaluating Health Care Efficiency Measures report 516 

produced for the Agency for Healthcare Research and Quality (AHRQ) in 2008, the authors 517 

identify perspective (i.e., who is evaluating what and for what purpose) as one of the key levels 518 

of their typology for efficiency measures.9 Arguably, this typology level applies to most 519 

healthcare measures, including resource use measures. Adapting their typology to resource use 520 

measures, we also identify four types of entities that encompass the perspectives of those that are 521 

evaluating and those that are being evaluated: 522 

1. healthcare providers, including physicians and accountable care organizations; 523 

2. intermediaries, including health plans and employers; 524 

3. consumers or patients; and 525 

4. society and policy makers. 526 

All of these entities have varying control over resources and often distinct objectives for resource 527 

use measurement. Thus, when selecting a resource use measure, or a combination of them, it is 528 

critical that the measurement’s purpose is well understood and the selection of measures is 529 
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related to this purpose. Further, depending on the objective for measurement, evaluators may 530 

become the evaluated entity and vice versa.  531 

 532 

 Exhibit 3. Resource Use Measurement Perspectives10533 

 534 

 535 

The table below lists and defines each of the types of resource use measure described in this 536 

paper and a potential example of its use, framed around perspective.   537 

 538 

Exhibit 4. Resource Use Measure Examples and Definitions 539 

Resource Use 
Measure Type 

What Is It? Example of Use—Perspective 

Per capita-

population based 

All services provided to a person 
within a specific population, 
regardless of condition or 
encounters with system (e.g., 
health services provided per 
person 2 years and older 
residing in California)  

Policy decision maker evaluates 
Medicare for the purpose of reducing 
unwarranted variation in resource 
use or cost or examining the effect of 
a policy change on resource use   

Per capita-patient 

based 

All services provided to a 
specified type of patient (e.g., 
health services provided for 
patients 18 years and older with 
a diagnoses of diabetes type 2) 

An employer evaluates health plans 
for the purpose of contractual 
negotiations and agreements  

Per episode Bundles of services that are part 
of a distinctive event provided by 
one or multiple entities (e.g., 

A physician network evaluates 
physicians for the purpose of 
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health services provided 
associated with an event or 
series of events for acute 
myocardial infarction)  

payment for performance or other 
payment incentives  

Per admission 

(e.g., 

hospitalization) 

Bundles of services (including 
days) associated with an 
admission or stay (e.g., the 
length of stay for  acute care 
hospital admissions) 

An employer assesses hospitals with 
the purpose of reducing unwarranted 
variation in inpatient days, which 
affect resource use or cost  

Per procedure Bundles of services associated 
with a specific  procedures (e.g., 
health service related to knee 
replacement surgery) 

An ACO evaluates physicians for the 
purposes of reducing unwarranted 
resource use or cost associated with 
a procedure  

 540 
 541 

Per Capita-population and Per Capita-patient 542 

The phrase per capita measurement refers to measures of healthcare spending for populations in 543 

an area, regardless of any one person’s exposure to the healthcare system. Per patient measures 544 

evaluate healthcare spending for an identified patient population, such as children of a certain 545 

age with asthma, and may be limited further (e.g., within an area or health plan).  Depending on 546 

who is measuring what and for what purpose, both types of measures are useful and appropriate. 547 

For example, per capita measures that consider an entire population may be the optimal choice 548 

when purchasers or policy makers are evaluating large providers, such as an accountable care 549 

organization, where they are interested in the health services and outcomes for all persons for 550 

whom the entity is responsible, regardless of whether all persons received services during the 551 

measurement time period. Disadvantages to these types of measures include the need for a robust 552 

risk adjustment to account for the more heterogeneous nature of the measure’s target population 553 

and the ability of end users to develop and implement actions to change the results when using 554 

these measures alone. The best-known example of per capita population-based measurement is 555 

the Dartmouth Atlas of Healthcare, which documents geographic variation in healthcare 556 

spending per capita using Medicare data to provide information and analysis about national, 557 

regional, and local markets, as well as hospitals and their affiliated physicians.11 Alternatively, 558 

per patient measures may be an optimal choice for measuring physician network or group 559 

performance for patients treated during a 12-month period.   560 
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 561 

Per Episode  562 

Episode-based measures use clinical logic to create units for measurement and assign claims to 563 

clinically distinct episodes of care. Specifically, the measures include a series of clinically 564 

related healthcare services over a defined time period, such as all claims related to a patient’s 565 

diabetes. Episode-based measures use all types of healthcare claims (e.g., inpatient, physician 566 

professional services, outpatient services, and prescription drug services). Episode-based 567 

measures are by construction generally more homogenous than per capita or patient measures 568 

and thus do not require as powerful a risk adjustment. Further, because they limit their 569 

measurement area of interest to a specific episode of illness, they often provide more granular 570 

results, allowing for more apparent decisions based on their findings. Despite this advantage, 571 

they have some limitations. 12 The NQF Patient-Focused Episodes of Care Steering Committee 572 

concluded that episode-based measures do not necessarily distinguish the appropriateness of 573 

clinical services and patient preferences for the clinical services rendered; therefore, resource use 574 

measurement based purely on episodes should be balanced or accompanied by population-based, 575 

per capita resource use measures.13 576 

 577 

Per Admission 578 

Per admission measures (e.g., hospital admission measures) generally examine the resources 579 

used during a hospitalization and some period of time following the stay (e.g., 30 days). These 580 

types of measures may resemble episode-based measures but are typically more limited in the 581 

services and health settings captured. They may or may not include clinical logic to determine 582 

whether the services in the follow-on period are clinically related to the hospitalization.   583 

 584 

Per Procedure 585 

Procedure measures examine the resources used for surgeries and other procedures. These kinds 586 

of measures often include related pre- and post-procedure services, such as bandage removal and 587 

physical therapy, but are more limited in their scope compared an episode-based measure. For 588 

patients undergoing a knee replacement surgery, for example, pre-operative services might 589 
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include an EKG and physical to determine a patient’s risk associated with the procedure. 590 

Postoperative services for these patients might include ambulatory physician visits or bandage 591 

removal. Similar to per admission measures, these measures might or might not include clinical 592 

logic to determine whether the services are clinically related to the procedure.   593 

 594 

Using Resource Use Measures 595 

In a 2009 report, MedPAC stated that physician level measurement efforts should be flexible 596 

enough to measure resource use on both a per episode and a per capita basis.14 MedPac stated 597 

that these measurement types reported together capture more fully the relevant characteristics of 598 

physicians’ practice patterns by revealing the resources they use in a given episode and the 599 

number of episodes they encounter per patient. 15 Further, the differences in the way physicians 600 

practice may influence how they compare to other physicians with similar patients. In the 601 

relatively straightforward example illustrated in Exhibit 5, for the same five-patient panel, 602 

Physician A has lower average episode costs for a particular episode of care; however, this 603 

physician’s practice pattern results in a higher frequency of the episodes and a higher referral 604 

rate. Therefore, while Physician A has lower per episode or average episode costs, she has higher 605 

per patient costs when compared to Physician B. It is important to note this difference does not 606 

indicate if either physician employs standard practices of care or is associated with higher or 607 

lower outcomes. Instead, this scenario illustrates only that different slices and levels of resource 608 

use measures are necessary to develop sound policy and decisions to influence resource use. 609 

Additional measures—such as rate of prescribing generic drugs and use of basic versus advanced 610 

imaging— also should be included when warranted to produce a more complete picture of 611 

resource use.  612 

 613 

While the NQF evaluation framework for resource measures follows NQF’s standard evaluation 614 

criteria—against which all submitted resource use measures are individually evaluated in terms 615 

of importance to measure and report, scientific acceptability of measure properties, usability, and 616 

feasibility users of measures will need to account for perspective and provide a complete 617 

resource use picture of those being evaluated. When evaluating resource use measures, the NQF 618 

Resource Use Steering Committee has identified major analytic functions or modules that should 619 
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be explicitly included in the evaluation criteria for resource use measures. Specifically, the 620 

measures’ data protocol, measure or episode clinical or construction logic, adjustments for 621 

comparability, profiling system, and assigning and reporting will need to be addressed. These 622 

considerations will be discussed in detail in the following section. 623 

 624 

 625 

 626 

Exhibit 5: Effect of Practice/Decisions Patterns on Episodes and Per Patient Costs 627 

 628 

   629 
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Section 4: Resource Use Measure Modules  630 

Estimating the resource use amount is only part of the resource use measurement process. A 631 

substantial number of decisions also must be made about input data, including their 632 

completeness, managing, or cleaning; certain claims, mapping, and grouping diagnostic codes or 633 

claims; and how to generate comparative information. Administrative data are the primary 634 

source for calculating resource use measures, and the analytic functions necessary to create valid 635 

and reliable measures for the purposes of comparability and public reporting are critical to 636 

standardized measurement. Specifically, measure users must gather and prepare the 637 

administrative data, create units for measurement, and make decisions about how the standard 638 

will be estimated, assigned, and compared. Resource use measure specifications must include the 639 

analytic functions and decisions for users to produce this type of measure based on the specified 640 

data. All analytic functions and decisions must be transparent and explicitly part of the 641 

specifications when applicable. When developers submit measure specifications to NQF for 642 

endorsement consideration, they must demonstrate a clear rationale and justification for any 643 

flexibility or decision by the user.  644 

 645 

Resource use measurement approaches can be viewed as having five main analytic functions or 646 

modules: 1) data protocol, 2) measure clinical logic, 3) measure construction logic, 4) 647 

adjustments for comparability, and 5) measure reporting.16 The data protocol module includes 648 

analytic steps like cleaning or aggregating the relevant data. The clinical logic module may 649 

include steps identifying which condition or event is of interest, including the specific diagnoses 650 

or procedure codes; any clustering or grouping of diagnoses or procedures into clinical 651 

categories; comorbid or disease interactions; as well as other clinically related algorithms. Once 652 

the clinical logic is identified, steps on which claims to cluster or group, and how, must be 653 

specified. These analytic steps are part of the construction logic. The construction logic includes 654 

temporal parameters and other decisions or parameters around the clinical logic (e.g., the trigger 655 

and termination rules for a specified episode of care), as well as identification of the resources to 656 

be measured. Adjustments for comparability are critical analytic functions for comparative and 657 

public reporting and include risk assessment and adjustment, approaches to stratification, and 658 

decisions about the costing method to be used. Many of the analytic functions in one way or 659 

another are attempting to make adjustments for comparative purposes; the manner in which they 660 
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are implemented may likely also vary depending on the perspective of the measurement effort. 661 

For example, for the purposes of feedback and confidential reporting to physicians, or when 662 

measuring large populations or entities, it may be acceptable to use a less powerful risk-663 

adjustment approach; whereas, for the same measure when the purpose is public reporting, a 664 

more complete and vigorous risk adjustment may be necessary. The last module, reporting, or 665 

the analytic functions necessary to report resource use measures reliably and validly, includes 666 

steps to calculate a benchmark, attribute results to providers or eligible entity, and provide 667 

statistical information necessary to interpret findings when reported.  668 

 669 

Measure Specification Steps by Module 670 

Module 1. Data Protocol 671 

Analytic steps that occur before the resource use measure identifies the populations, diagnoses, 672 

or procedures are designed to determine which data are necessary and adequate, which claims 673 

should be grouped, and whether any changes must be made to items on the claims.  674 

Preventing data errors in the first place is far superior to detecting errors and attempting to clean 675 

the data; however, errors do occur. Analytic functions designed to validate data and further 676 

address or account for data issues are critical to a measure’s reliability and validity. While some 677 

decisions in the data protocol module are presented as options to the user, they are a critical part 678 

of implementing reliable and valid measures. Input data issues that affect the reliability and 679 

validity of a healthcare services measure are not necessarily captured in a claims edit system, 680 

where the primary concern is issues associated with billing. Some common issues that should be 681 

addressed include missing data due to capitated environments or because of carved-out or 682 

outsourced care relationships. For example, mental health services are often carved out, and the 683 

resulting claims data may not be available to those who are measuring resource use. Further, 684 

different types of administrative data have different types of data problems, including decisions 685 

about the number of diagnosis codes per record it will capture, which may affect the 686 

comparability among entities.   687 

 688 

Input Data 689 

An important step is to identify explicitly the types of data and aggregate or link these data so 690 

that the measure can be calculated reliably and validly. Examples include: enrollment data, 691 
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provider data, physician data (including physician specialty information), and claims or 692 

encounter data. Further, there are many types of claims data, which are not always collected and 693 

stored in the same database, such as pharmacy data feeds from a pharmacy benefit manager and 694 

physician professional claim data. The merging of two or more databases may create new errors 695 

(i.e., duplicate records).17 However, caution is warranted—while information about the same 696 

event or service may appear in different data sets and treated as duplicates, in many cases the 697 

records in the different databases may include additional information that is unique and needs to 698 

be integrated into the measurement database.18 This has implications for resource use measures 699 

that capture information across providers or care settings. An additional issue that may arise with 700 

merging databases is the mixing of data that are based on different criteria, different assumptions 701 

or units of measurements, and different quality control mechanisms.19  702 

 703 

Data Cleaning 704 

Before applying the clinical or construction logic to produce the measure, users generally 705 

conduct additional steps to clean the administrative data files, especially claims data. Prior to 706 

implementing a measure, data should be checked to identify inaccurate, incomplete, or 707 

unreasonable data, followed by steps to correct data errors or omissions. Steps may include 708 

format checks, completeness checks, reasonableness checks, limit checks, or review of the data 709 

to identify outliers (e.g., geographic, statistical, temporal) or other errors. Validation checks also 710 

may involve checking for compliance against policies and procedures. Typically this cleaning 711 

includes removing or truncating very high- and low-dollar-amount claims, unpaid claims, claims 712 

with missing information, and claims with questionable information.20 These data cleaning steps 713 

are not always required; however, they do increase the reliability and validity of a measure’s 714 

outcome by removing inaccurate information, reducing skewed results, and accounting for 715 

missing information (some software applications account for these issues) and are designed to 716 

ensure fair comparisons of physicians or other entities. 717 

 718 

Inclusion and Exclusion  719 

For each measure, decisions are made about which claims and patients to include or exclude in 720 

the analysis, regardless of any clinical or procedural event. For example, enrollment criteria may 721 

be established to include claims only for patients who were enrolled in a health plan for a full 722 
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year or who saw the physician at least once during the measurement period. This step helps 723 

ensure that the patient has had some minimal amount of exposure to the healthcare system (e.g., 724 

through a plan or physician). The length of enrollment or number of visits the patient to be 725 

included in a measure varies depending on the measure construction and what is being measured. 726 

For example, a chronic condition may require an entire calendar year, but an acute one might 727 

span only a few days. Further, it helps to ensure that the patient did not receive relevant care 728 

while not enrolled with the plan or that the patient was not part of the physician’s panel of 729 

patients, possibly resulting in incomplete data and misleading information about overall resource 730 

use. Medicare, Medicaid, and private payers are all affected by enrollees moving in and out of 731 

plans during the year. Medicaid beneficiaries tend to gain and lose eligibility, thus moving in and 732 

out of the program. Private plan enrollees tend to change plans as they change jobs or during 733 

open enrollment periods. Medicare beneficiaries usually maintain their eligibility, but a 734 

significant share of Medicare beneficiaries are enrolled in Medicare Advantage plans and often 735 

move among such plans or between Medicare Advantage plans and the traditional Medicare 736 

benefit. CMS has claims data only for beneficiaries enrolled in traditional Medicare and does not 737 

obtain them for beneficiaries enrolled in Medicare Advantage plans. Further, unlike private plans 738 

and Medicaid, Medicare has incomplete prescription drug claim information for its beneficiaries. 739 

As a result, Medicare has full-year claims data only for some of its beneficiaries and is missing 740 

drug claims for a subset of this group. 741 

 742 

Exclusion from measurement is not the only option when missing claims data or enrollment gaps 743 

exist. Measure developers and users rely on other methods, such as using statistical techniques 744 

like imputation, to assign values to missing data based on the available data. Measure 745 

specifications also can exclude patients from specific measures based on demographic 746 

characteristics (for example, excluding women for prostate cancer measures). Exclusions based 747 

on clinical (e.g., diagnostic or procedural) reasons often occur as part of the application of 748 

clinical logic analytic functions. Exclusions generally will be applied before claims data are used 749 

and grouped into units for measurement.   750 

 751 

 752 

  753 
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Module 2. Measure Clinical Logic  754 

Diagnoses, procedures, and events do not always fit neatly into a measure leading to variation in 755 

how measure developers define the clinical logic for seemingly the same condition or event. 756 

Further, a patient may have two or more conditions that worsen his or her overall illness and 757 

increase the need for services exponentially. A measure’s clinical logic includes the analytic 758 

functions to identify the conditions or events related to the measure’s concept and intent. The 759 

clinical logic relies on identifying a clinical concept and deciding which diagnoses, events, or 760 

services are related to this concept. Measure developers may make different decisions about what 761 

comprises or is related to the clinical concept of interest based on input that includes clinical 762 

expert consensus or opinion, evidence-based guidelines, or empirical data. As part of this, 763 

measures are usually identified as resource use measures for acute conditions, chronic 764 

conditions, or preventive services, which often affects the clinical logic. Chronic and acute 765 

diseases can intersect or overlap, as in the case of a patient with CHF, a chronic condition,  who 766 

has an acute myocardial infarction (AMI), an acute condition. Using this example, two measures 767 

may differ on whether the AMI is measured as a standalone acute measure or included in a 768 

chronic cardiac condition resource use measure. Measures of chronic disease either ignore or 769 

provide an analytic solution to account for how long an individual has lived with the chronic 770 

condition based on the assumption that as medical conditions progress, the clinical logic also 771 

may need to change. The analytic steps are designed to create appropriately homogeneous units 772 

for measurement (e.g., an episode of malignant neoplasm or patients with chronic obstructive 773 

pulmonary disease [COPD]).  774 

 775 

Other analytic functions often executed as part of the clinical logic module include a hierarchy of 776 

conditions, which for any given patient maps diagnoses or events into discrete clinical 777 

categories. A broad clinical area may have more than one clinical category—for example, 778 

diabetes may have as many as four separate clinical categories to which diagnoses or events are 779 

mapped. Based on relative cost, resource use, or severity, these clinical categories are ranked 780 

among the related clinical conditions into hierarchies. Severity levels also can be assigned based 781 

on the patient’s underlying health status. Both hierarchical and severity level rules are meant to 782 

increase the validity and comparability of results by addressing the variation in underlying health 783 

status among persons.  784 

785 
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Module 3. Measure Construction Logic  786 
The measure construction logic includes taking the analytic steps or making decisions that are 787 

based on the clinical logic and associated with temporal logic; assigning (or triaging) claims to 788 

the correct or best homogenous unit identified in the clinical logic, especially when similar or 789 

related units are present for the same patient; and appropriately assigning the health services to 790 

each measure. These decisions vary by measure and measure developer, even for the same 791 

clinical area, and thus have comparative measurement implications because varying time 792 

periods, claim, and health service assignment for similar resource use measures make it difficult 793 

to compare providers or health plans among approaches. Further, the perspective or purpose of 794 

the measure may influence which set of analytic decisions is best suited for the users of the 795 

measure. For example, a health system with a continuity of care objective may be interested in 796 

capturing health services related to COPD across many health settings and for longer periods of 797 

time, whereas a hospital measurement effort that does not include activities outside the hospital 798 

environment may be more interested in a COPD measure that is limited in its care setting 799 

inclusion and temporal criteria.   800 

 801 

Temporal 802 

Decisions about when to start or end a measurement period must be specified for each measure. 803 

Even when measure developers make the same or similar decisions about a measurement’s 804 

clinical logic, they may not agree on the length of time specified for the unit for measurement 805 

(e.g., a 30-day versus 60-day episode of care for knee replacement surgery), which can result in a 806 

greater or lesser number of services being grouped in an otherwise similarly defined measure. 807 

Often, these temporal parameters are identified through clinical or evidence-based guidelines, 808 

expert opinion, or empirical data. For example, a measure may specify a diagnosis of low back 809 

pain with no evidence of a preceding diagnosis of low back pain for at least 12 months as the 810 

trigger of an acute low back pain resource use measure. During the measure’s development, the 811 

developers may examine, along with experts in the treatment of low back pain, the frequency of 812 

related and unrelated services of low back pain. Based on expert input and the data, the 813 

developer may determine that for a commercial population (e.g., patients between the ages of 18 814 

and 65 years), the measure’s end date should be 45 days after the diagnosis of back pain that 815 

triggered the acute back pain episode. For chronic conditions, an approach some measure 816 
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developers take is to break chronic condition periods into year-long (often calendar year) 817 

segments. This allows for annual performance comparisons but introduces some distinct 818 

disadvantages. Specifically, this approach on its own does not account for the phase, or the point 819 

where a particular patient lies on the chronic disease continuum. For example, we can think of a 820 

chronic condition as having three large segments on the continuum: 1) onset, 2) treatment, and 3) 821 

resolution or end-of-life services. Each patient with a chronic condition has the onset of the 822 

disease, when they may be encountering the healthcare system but have not yet been diagnosed 823 

with the condition under measurement. The treatment phase includes secondary preventive 824 

services or the treatment of complications or flare-ups; and the resolution or end-of life phase 825 

includes services rendered at the end of the condition continuum, whether by resolution or death. 826 

In addition to the possible service-time truncation in the first- and last-year segments, it is 827 

reasonable to assume that chronic treatment periods are likely qualitatively different in the first, 828 

middle, and final years of the condition. Further, it is plausible that some physicians or providers 829 

will have proportionally more patients in any one of these phases. Therefore, resource measure 830 

users who specify chronic care measures that treat the first-, middle-, and final-year segments as 831 

homogenous raise methodological questions. Many resource use measures, including episode-832 

based measures, include risk adjustment or stratification methodologies that may address this 833 

question. As a result of this measurement limitation, the approach (or lack thereof) for 834 

overcoming this issue needs to specified, transparent, and subject to evaluation.   835 

 836 

Assigning and Triaging Claims  837 

An important component of any measure specification is making decisions about which services 838 

to include in the measure’s calculation. Once the clinical logic is determined, which identifies 839 

diagnostic or procedural events and groups services around them, decisions about how services 840 

or claims are assigned to the defined clinical logic must be made. In addition to the temporal 841 

rules established in the measure’s construction, decisions about the assigning and triaging of 842 

services to the measure or measures must be determined, including how to manage different 843 

claims that provide information for the same event (especially those that result in an inflation of 844 

resource use amounts), when and how to map or feed claims from different sources into the same 845 

measure, or even when and which services trump other services. Some measure applications will 846 

assign one service to only one measure for each patient. While this may appear straightforward, 847 
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it requires complicated analytic functions, as many conditions overlap and no two patients are 848 

alike. Thus, the measurement approach must essentially triage each claim into the best measure 849 

for any given patient, with the flexibility that the best measure for one patient may not be the 850 

best for another based on that patient’s underlying clinical condition profile.  Other measurement 851 

approaches allow claims to be assigned to more than one service but then place limitations on 852 

any global or total resource use estimation. These decisions have implications for the validity of 853 

the measure and may be influenced by the type of resource use measure and the measurement 854 

effort perspective. 855 

 856 

Identifying Units of Resource Use 857 

As part of the measure construction, the units of health services or resource use units, must be 858 

identified and defined. The resource units of interest may vary depending on the type of resource 859 

use measure, the setting of care, or attribution and other decisions. For example, it may be of 860 

interest to measure emergency department (ED) visits for episodes of asthma care along with 861 

other units of resources; but for knee-replacement surgery, ED visits may not be of interest.  862 

Further, merely stating which units of service are of interest (e.g., pharmacy services) is 863 

insufficient; measures must define and provide clear and detailed instructions on how to identify 864 

a single health-service unit, including the relevant codes, modifiers, or approaches to identify the 865 

amount. For example, Current Procedural Terminology (CPT®) codes often are accompanied by 866 

modifier codes. These codes provide additional information and may signal an additional unit of 867 

service (e.g., the presence of two surgeons for one procedure). Unlike traditional quality 868 

measurement, one diagnosis or event in a single claim is often insufficient for resource use 869 

measures. Thus, while billing and payment systems may automatically track, account for, and 870 

often require the presence of all the necessary claim line information, measurement efforts that 871 

do not have the benefit of this experience or automated applications require this degree of 872 

specificity in the measure specification itself. 873 

 874 

 875 

 Module 4. Adjustments for Comparability 876 

Whenever a measure is estimated, external factors can mingle and affect or confound the end 877 

result. Confounding occurs if an extraneous factor causes or influences the outcome (e.g., higher 878 



30 
NQF DRAFT: Do not cite, quote, circulate or reproduce 

 

resource use) and is associated with the exposure of interest (e.g., episode of diabetes). 879 

Administrative data sets may not contain or may have incomplete data on confounders, such as 880 

socioeconomic status, but measure developers often include steps to adjust the measure to 881 

increase comparability of results among providers, employers, and health plans. Risk adjustment 882 

is designed to reduce any negative or positive consequences associated with caring for patients of 883 

higher or lower health risk or propensity to require health services. Another type of adjustment is 884 

stratification, which is important where known disparities exist or where there is a need to 885 

expose differences in results so that stakeholders can take appropriate action. It is well known 886 

that prices vary substantially across the United States, within regions, and even within local 887 

markets. 21  As previously discussed, the perspective is critical in making decisions about the 888 

“who,” “what,” and “why.” Thus, measure users may find more utility from one costing method 889 

than another.  890 

 891 

Risk-Adjustment Approach 892 

Risk adjustment is a corrective approach designed to reduce any negative or positive 893 

consequences associated with caring for patients of higher or lower health risk or propensity to 894 

require health services. If results are not risk adjusted, providers and health plans may have an 895 

incentive to attract healthier patients and avoid those who are sicker or require more complicated 896 

and extensive health services.22,23 Risk-adjustment approaches often are defined as the process of 897 

adjusting payments to healthcare providers or health plans to account for the health status of the 898 

patients or members.24 Thus, for comparative measurement purposes, applying a risk-adjustment 899 

method to a provider’s or other entity’s (e.g., health plan’s) estimated resource use is meant to 900 

equalize or account for any differences in the composition of their panel or enrollees that would 901 

affect their resource use amounts. The use of diagnosis and pharmacy-based methods of health-902 

risk assessment for profiling reflects the desire to provide equitable and appropriate comparisons. 903 

This is necessary because the health status of enrollees can vary significantly across health plans 904 

and healthcare providers. 25  905 

 906 

Medical diagnosis codes in administrative claims data often are used to assess health risk. Users  907 

of resource use measures often assess the extent to which a physician’s or entity’s total claims 908 

costs of services provided are greater or less than costs expected for those patients, given the 909 
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patients’ demographic characteristics and health conditions.26 The federal government and state 910 

agencies use medical diagnosis codes to adjust payments to the Medicare and Medicaid health 911 

plans, and even employers use diagnosis-based methods of risk assessment to analyze how 912 

employee contributions should vary by choice of provider or health plan.27 Resource use 913 

measures, including episode-based measures, generally risk adjust as part of the steps to address 914 

differences in patients’ characteristics and disease severity or stage. The module or phase of 915 

measure production at which the risk adjustment occurs may vary depending on the approach the 916 

measure developer selects as most appropriate for the construct of its measures. Risk adjustment 917 

within episode-based measures is different than per capita or population-based risk adjustment, 918 

which adjusts total spending per person for the person’s overall risk. For example, when GAO 919 

used per capita measurement to explore differences in physicians’ practice patterns, it adjusted 920 

risk using Diagnostic Cost Group (DCGs).28 DCGs use beneficiary characteristics—age, sex, and 921 

Medicaid status—as well as diagnosis codes to assign each beneficiary a single health-risk score. 922 

Many episode-based measures build risk adjustment into the definition of the episode unit of 923 

measurement, which they accomplish by subsetting, or splitting out, condition groups into 924 

multiple categories so that initial comparisons can be made at a more granular level.  925 

 926 

Risk adjustment approaches used in resource use or cost measures often are based on 927 

administrative and claims data only. The reliability and validity of such risk-adjustment 928 

approaches is influenced by the accuracy and completeness of the administrative and claims data. 929 

As discussed in the protocol section, steps must be taken to ensure the completeness and 930 

reasonableness of the data. Even after these steps are taken, there are concerns about the lack of 931 

clinical detail, which include important pathophysiological information that distinguish between 932 

conditions and complications.29 Consequently, the validity of risk-adjustment systems that solely 933 

rely on administrative data has been challenged.30 In the limitations section of this paper, we 934 

discuss more broadly the limitations of claims data that may lead to misclassification31 and the 935 

need for measures to address and users to understand these limitations.  936 

 937 

Stratification Approach 938 

Arranging or separating resource use results by certain confounding patient or other relevant 939 

characteristics may be helpful to decision makers when important disparities exist. Stratification 940 
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of results can be used to aid decision makers’ ability to take action on the results. In addition to 941 

exposing disparities, a measure may specify stratification of results within in a major clinical 942 

category (e.g., diabetes) by severity or other clinical differences. Balancing stratification and risk 943 

adjustment, which accounts for differences prior to the final estimation rather than separating 944 

results, is an important consideration that involves the perspective of the measurement effort.  945 

 946 

Costing Methodology 947 

Depending on the perspective, users of resource use measures may be interested in the count of 948 

services, the actual amount paid, or an approach that allows them to compare the use and 949 

intensity of health services while holding actual paid amounts constant (e.g., standardized 950 

prices).  951 

 952 

Prices that purchasers pay for the same service vary substantially and for numerous reasons. 953 

Insurance plans negotiate different rate structures with the providers in their network and with 954 

purchasers. Plans that cover out-of-network services usually pay different rates to these 955 

providers. Even traditional Medicare’s administrative pricing includes payment policies that 956 

introduce variation. For example, for the same discharge diagnosis, Medicare pays a rural 957 

community hospital less than it pays a major teaching hospital in an urban area for reasons such 958 

as differences in the local wage index, disproportionate share hospital classification, and indirect 959 

and direct graduate medical education payments. 960 

 961 

Known measurement efforts, such as the CMS and MedPAC physician resource use 962 

measurement analyses using episode-based measures, use standardized payments, which remove 963 

variation in resource costs due to price variation. Approaches to determine the standard price for 964 

any given unit of service typically attempt to account for differences in the intensity among 965 

services. For example, an outpatient office visit with a surgical procedure service is a more 966 

intense service than an outpatient office visit with an evaluation and management service and 967 

would have a higher standard price attached to it, though both represent one outpatient office 968 

visit. Thus, applying standardized prices to the resource units compares variation in the amount 969 

and intensity of health services used and holds constant differences in local or negotiated prices.  970 

 971 
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Private insurance plans often use both standardized prices and the prices paid, depending on the 972 

question that is being asked. Since their overall costs are a result of negotiated prices with 973 

providers or of the benefit design, private insurers often include their prices paid in the total 974 

resource use measure so they can examine the impact of these negotiated rates and the benefit 975 

designs. Providers that negotiate high payment rates, therefore, may not look as efficient as 976 

providers that negotiate lower rates, unless they keep their resource use units low enough to 977 

offset the higher prices. Differences in coverage policies, i.e., benefit designs, also may influence 978 

the delivery of services and should be considered in the context of the measure results and 979 

comparative efforts.    980 

 981 

Both standardized prices and actual prices paid provide valuable information. Comparing 982 

physicians’ performance using standardized prices makes sense when the reasons for price 983 

differences among physicians are known and desired. For example, Congress decided that 984 

Medicare should pay a higher price for the same services to physicians who choose to practice in 985 

rural areas. The higher price is designed to improve access to physician services in those areas. If 986 

resource use measurement used actual prices in this instance—and did not standardize prices to 987 

neutralize the increased rural price offered as an incentive—then the exact same treatment 988 

pattern for an episode for a rural physician would be higher in cost than for an urban physician, 989 

making the rural physician appear less desirable based on a policy decision rather than on 990 

differences in the services delivered. Alternatively, comparing physicians’ performance using 991 

actual prices paid makes sense when the reasons for price differences among physicians are not 992 

fully known or understood and may not be desired. For example, if a health plan pays one 993 

physician group differently than others in its network because of price negotiations, these price 994 

differences are not transparent to consumers and employers. These differences may be desirable 995 

if the physician groups differ on quality, geographic access, or similar characteristics, but they 996 

also may be based on other characteristics, such as market share. If the health plan were to 997 

measure resource use in this instance using standardized prices, then the results would obscure 998 

price differences and allow them to interpret the resource use results based on the type, 999 

frequency, and intensity of indicated services delivered. Whichever method is applied must be 1000 

transparent to such a degree that decision makers can make relevant and appropriate inferences.  1001 

 1002 
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Module 5. Measure Reporting 1003 

Once the resource use measures have been estimated, users must consider and identify options 1004 

concerning the reporting of measure results. This includes decisions about assigning or  1005 

attributing the  results to providers or entities, identifying the relevant peer group, estimating the 1006 

benchmark or comparative values, setting and managing thresholds values, considering statistical 1007 

matters, and sharing or reporting the results. 1008 

 1009 

Attributing Resource Use Measures 1010 

One of the main goals of resource use measurement is to attribute the care provided as part of an 1011 

episode of illness, the care of a population or event to a provider (e.g., physician, physician 1012 

groups) or other entity (e.g., health plan) and, in combination with quality or health outcome 1013 

performance, quantify how efficient their use of resources was for their patients. The breadth of a 1014 

measure may influence the level of attribution that is valid. For narrower measures, such as those 1015 

that are procedure specific, responsibility for the resources used for the procedure generally can 1016 

be assigned to an individual physician—the physician who performed this procedure. For 1017 

broader measures, such as per capita and per episode, more services—and therefore more 1018 

physicians—are involved in each unit of measure, making attribution more of a challenge. 1019 

Further, the type of delivery system the patient is exposed to may influence rules of attribution. 1020 

In one extreme, with plans that assign patients to a primary care physician and explicitly hold the 1021 

primary care physician accountable for the care the patient receives—such as HMOs that use 1022 

gatekeepers—the attribution of a patient’s resource use is relatively straightforward. In this case, 1023 

attribution of the resource use measure is dictated by a policy decision. However, in other 1024 

delivery systems in which patients may not have a gatekeeper or an assigned primary care 1025 

physician and can refer themselves to specialists (e.g., in an open-access preferred provider 1026 

organization), attribution is less straightforward and requires resource use measure users to make 1027 

qualitative decisions about who they think should be responsible. Often these decisions may be 1028 

supported by empirical data, or patterns in claims data may be used to attribute the resource use. 1029 

For example, attribution may be assigned to a provider who contributed the most to the overall 1030 

cost or to the provider who had the most evaluation and management visits during the 1031 

measurement period.  1032 

 1033 
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A study conducted for CMS by Acumen, LLC, found that even for many broad, per episode 1034 

measures, attribution can be straightforward.32 The study reported that “generally speaking, care 1035 

for a patient’s episode is primarily influenced by just one provider, as indicated by a majority of 1036 

episodes constructed from [Medicare Part B] claims submitted by a single provider.”33  1037 

 1038 

A key decision about how to attribute resource use units to a responsible entity is whether to 1039 

attribute them to individual physicians, physician groups, larger entities (such as health systems 1040 

and accountable care organizations), or multiple entities. Ideally, resource use measures should 1041 

be flexible enough to allow attribution to these different types of entities. Rather than different 1042 

resource use measures for different entities, measures should be harmonized so the same measure 1043 

can be used across the continuum of entities. For example, individual physicians could be 1044 

measured for the patients they see; these results could be aggregated for the groups to which each 1045 

physician belongs and further rolled up for larger entities. Further, to ensure worthwhile public 1046 

reporting, the level of entities to which responsibility is attributed should correlate with the 1047 

different levels at which patients make choices. For example, measures aggregated to the health 1048 

plan level would help patients or employers make plan enrollment decisions. Measures at the 1049 

physician and other provider group level would help patients select providers for routine and 1050 

unexpected care, and measures at the individual physician level would allow patients to opt for 1051 

the provider best aligned with their preferences and needs. Concerns have been raised about the 1052 

appropriateness of attributing responsibility for episodes to individual physicians. (See Section 5 1053 

for further discussion.) In a study for the Assistant Secretary for Planning and Evaluation 1054 

(ASPE), RAND summarized the entities that have been used or proposed for attribution as 1055 

follows:34 1056 

• Individual physicians. Commonly proposed criteria for assigning responsibility to an individual 1057 

physician include a count of evaluation and management (E&M) visits or costs, physician 1058 

specialty type, or some combination thereof.35 1059 

• Individual physician—hospital care only. One approach that has been tested is to attribute 1060 

acute inpatient episodes to the attending physician for the hospitalization. 1061 

• Hospitals. Another strategy is to hold hospitals accountable for episodes of care that include a 1062 

hospitalization in addition to physician services or services from other providers, such as skilled 1063 

nursing facilities.36,37 1064 
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• Integrated delivery systems and physician group practices. Existing integrated provider 1065 

organizations are likely to have the greatest ability to assume responsibility for episodes of care 1066 

because of the defined relationships between providers.38,39,40,41 1067 

• Hospital medical staff. This model would assign accountability for acute care episodes to the 1068 

entire medical staff of a hospital (holding the hospital accountable as well). 1069 

• Virtual groups. Some have suggested the possibility of using virtual groups, that is, groups 1070 

defined by geographic areas or other characteristics primarily for the purposes of episode-based 1071 

performance measurement or payment.42 1072 

 1073 

Another key decision about how to attribute resource use measures to physicians is whether to 1074 

use single attribution (holding a single physician or entity responsible for the care provided) or 1075 

multiple attribution (holding more than one physician or entity responsible for the care 1076 

provided). Single attribution is designed to identify the decision maker, perhaps the primary care 1077 

physician, and hold this individual responsible for all care rendered. Multiple attribution 1078 

acknowledges that the decision maker, if there is one, has incomplete control over treatment by 1079 

other physicians or specialists, even if the decision maker referred the patient to those other 1080 

physicians, and acknowledges the truth that often f professional teams are responsible for the 1081 

delivery of care to a patient.  1082 

 1083 

MedPAC found that the choice of attribution method selected did not significantly affect 1084 

physicians’ resource use or efficiency scores. Physicians who appear to be efficient (or 1085 

inefficient) under one attribution method generally appear to be efficient (or inefficient) under 1086 

others. MedPAC concluded, therefore, that the choice among attribution methods probably 1087 

comes down to a qualitative decision based on the program’s policy goals.43 For example, 1088 

episode-based measure users who would like physicians to focus more on the effects of their 1089 

referrals might select a single attribution method. Alternatively, users who wanted to trigger 1090 

conversations among physicians caring for the same patient might select a multiple attribution 1091 

method.  1092 

 1093 

On the other hand, other researchers have found that the choice of attribution method did affect 1094 

which physicians were assigned responsibility for episodes. RAND found significant variation in 1095 

both the share of episodes that could be assigned to a physician and the level of agreement to 1096 
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which a physician was held responsible.44 For example, comparing the results of two different 1097 

rules found that 50 percent of the episodes were assigned to different physicians. The study 1098 

examined 13 attribution methods that differed on characteristics such as the basis of attribution 1099 

(e.g., costs versus visits) and whether only one or multiple physicians were assigned to an 1100 

episode. The Acumen study described above also found significant variation in the share of 1101 

episodes that could be assigned to a physician using different attribution rules.45 1102 

 1103 

Like other resource use measures, per capita results are attributed to physicians or other entities 1104 

and opt for either single or multiple attributions. By design, per capita measurement includes 1105 

healthcare for individuals who may have none or multiple conditions and episodes. It also likely 1106 

involves more physicians or entities per person than per episode measurement. Therefore, it may 1107 

be preferable to use multiple rather than single attribution.   1108 

 1109 

Peer Group Identification and Assignment 1110 

Once responsibility for the resource use measures has been attributed to physicians or other 1111 

entities, the next steps are to assign a physician or entity to an appropriate peer group (e.g., 1112 

cardiologists, thoracic surgeons, or Medicare Advantage plans) and compare them to a standard 1113 

within their peer group. Unlike quality measures, which normally compare performance to an 1114 

agreed-upon standard (e.g., providing flu vaccinations to a percentage of eligible patients) and 1115 

direction for improvement (higher or lower performance is better), preferred resource use 1116 

amounts often are not standardized, and it is not always clear if higher or lower resource use is 1117 

preferable. Instead, resource use measure users often compare a physician’s or entity’s 1118 

performance to the average performance of their peers. The two key characteristics of the 1119 

physician peer group are most often medical specialty and geographic location. For example, a 1120 

user could compare a cardiologist’s resource use to the average resource use of other 1121 

cardiologists in the same metropolitan statistical area (MSA). Alternatively, a user could 1122 

compare a family medicine physician to all other primary care physicians in the state. While 1123 

narrow peer groups may provide for fair comparisons, it may yield fewer observations and 1124 

providers for comparison.   1125 

 1126 
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In practice, identifying a physician’s specialty is difficult. Physicians often have more than one 1127 

specialty, and discerning which specialist “hat” is most relevant to their encounter with any 1128 

given patient is not always possible. In addition, payers and purchasers often have incomplete or 1129 

imperfect data about their physicians’ specialties. For example, Medicare requires physicians to 1130 

indicate their primary and secondary specialties when they apply to become a participating 1131 

Medicare physician (or at other specified times, such as when renewing participation).46,47 1132 

However, Medicare does not use specialty designation for payment purposes, so it is not subject 1133 

to audit, does not require physicians to update their specialty designation over time, and does not 1134 

require physicians with multiple specialty designation to indicate which specialty “hat” they are 1135 

wearing when providing services (see Exhibit 6).48 When the specialty information is believed to 1136 

not fully represent physician practicing specialty, measure users may opt to use claims data to 1137 

examine the patterns of claims associated with a physician.  1138 

 1139 

 1140 

Exhibit 6. Physician Specialty Information Collected by Medicare 1141 

 1142 
Source: Medicare Enrollment Application: Physicians and Non-Physician Practitioners. Available at 1143 
http://www.cms.gov/cmsforms/downloads/cms855i.pdf. Last accessed August 2010. 1144 

 1145 
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The key characteristics of a provider or entity peer group may include specialty (e.g., 1146 

oncologist), type of care setting (e.g., hospitals), product or product line (e.g., commercial 1147 

HMO), and geographic location. For example, a user could compare commercial HMO in a 1148 

specific metropolitan statistical area (MSA) to the average resource use of other commercial 1149 

HMO in the same MSA. 1150 

 1151 

Calculating Comparisons 1152 

After the comparison peer groups are selected, a user of resource use measures can use these 1153 

groupings to estimate resource use values for each peer group. The estimations, typically the 1154 

mean amount, are used to compare performance within the relevant peer group. These 1155 

comparisons are a key difference between resource use and quality measurement. Quality 1156 

measures generally use a specified benchmark, such as blood pressure control for patients with 1157 

hypertension based on clinical evidence. Given the lack of evidence of the appropriate mix of 1158 

resources, resource use measurement usually compares performance among peers. While there 1159 

are different approaches among measure developers, one approach is to capture the resource use 1160 

value for each resource use measure attributed to a physician or entity (typically termed the 1161 

“observed” amount) and divide it by the average resource use within the identified peer group 1162 

(typically termed the “expected” amount, i.e., the amount of resource use expected if the 1163 

physician were performing at the mean). This ratio is called an observed-to-expected (O/E) ratio, 1164 

where values above 1.00 indicate more resource used than expected and below than 1.00 indicate 1165 

less resources used than expected.  More sophisticated comparisons, such as multilevel 1166 

regression and Monte Carlo simulation, also are used.49 1167 

 1168 

A typical and straightforward approach to estimate O/E results for a physician or entity among 1169 

multiple resource use measures is to summarize each measure’s observed resource use amounts 1170 

and expected amounts attributed to the provider or entity and calculate a total observed and total 1171 

expected amount for that provider —this allows for the estimation of a global O/E result for each 1172 

provider or entity (see Exhibit 7). This method essentially weights each measure result by their 1173 

total observed and expected costs. It is critical to consider and understand the implications of any 1174 

approach. For example, using the same data, the average of each measure’s O/E ratio provides a 1175 
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strikingly different picture of this provider’s performance—from using more resource than 1176 

expected in the first approach (1.20>1.00) to using less than expected in this second approach 1177 

(0.94<1.00).   1178 

 1179 

Exhibit 7: Estimating Global O/E Results-different approaches yield different results 1180 

 1181 

 1182 

These comparisons are usually performed only for providers or entities that have a minimum 1183 

number of resource use measures attributed to them (e.g., 20, 30, or more). Some users also 1184 

require that providers have a minimum number of a certain type of resource use measure rather 1185 

than just a minimum of all resource use measures (e.g., at least 10 or 30 episodes for a given 1186 

condition). Alternatively, some users rely on statistical tests rather than rely on a minimum 1187 

threshold of observations.50 1188 

 1189 

In estimating a physician’s or entity’s global O/E, it is important to consider whether a service is 1190 

assigned to only one measure or to multiple measures. The answer has implications for 1191 

physicians (or any entity, for that matter) because if a service’s resource use or cost is being 1192 

assigned to multiple resource use measures, a global result that does not account for this will be 1193 

RU 
Measure

Observed 
$

Expected 
$ O/E

A $120 $180 0.67
B $45 $110 0.41
C $6,000 $4,523 1.33
D $389 $354 1.1
E $258 $267 0.97
F $7,890 $6,782 1.16

Total $14,702 $12,216

Global O/Es with different results:
Total O/Total E = 1.20

Mean O/E = 0.94
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inflated. Approaches to deal with this situation include algorithms that determine to which 1194 

measure any one service is assigned based on patient experiences, or by prorating individual 1195 

services among the measures it is assigned, so that in the end the global estimate does not exceed 1196 

the true total cost. Other developers may not provide an approach to estimate a global resource 1197 

use amount and will instruct users to examine and compare resource use within the specified 1198 

measures.  1199 

 1200 

For per capita resource use measures, once the spending per person is attributed, these values 1201 

need to be rolled up to an average or composite for each entity. This allows comparisons of 1202 

physician to physician, health plan to health plan, etc. However, one cannot simply compare each 1203 

entity’s total average spending per person to the peer group entities’ total average spending per 1204 

person because the patients seen by each will differ. To compare physicians appropriately on a 1205 

per capita resource use measurement basis, some form of case mix adjustment is required. An 1206 

option discussed by the General Accountability Office (GAO) sorts patients into risk categories 1207 

and compares each physician’s share of patients with high resource use, compared to other 1208 

patients in the same risk category.51 1209 

 1210 

Setting Thresholds 1211 

Following the estimation of a resource use measure’s value, users must determine whether to 1212 

apply thresholds or remove outliers. Threshold determinations can include discarding or 1213 

“Windsorizing” (truncating) and can be applied at the claim-line level, measure estimate level, or 1214 

physician or entity level; applying thresholds or removing outliers provides more context for the 1215 

values. Outliers can be the result of inappropriate treatment, rare or extremely complicated cases, 1216 

or coding error. Users often do not completely discard outliers, but rather examine them 1217 

separately. Claim-level thresholds typically are executed during the data protocol phase. Once 1218 

the resource use values are estimated, these thresholds typically are determined either by 1219 

examining the results empirically or for some policy reason. For example, a user may opt to flag 1220 

and examine separately as outlier all physicians with O/E ratios greater than 1.5 or 2, or those 1221 

physicians who are 1 or 2 standard deviations (σ) outside the mean (see Exhibit 8). Other users 1222 

may opt to report on all physicians and choose to throw out or truncate individual resource use 1223 

measure estimates (e.g., an episode) if it is above or below a determined threshold—for example, 1224 
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an individual measure estimate that is 1 or 2 standard deviations outside the mean of all the 1225 

related resource use measures within a given peer group.    1226 

 1227 

Exhibit 8: Illustrative Distribution of Observed-to-Expected Ratios and Possible 1228 

Thresholds 1229 

  1230 

 1231 

 1232 

 1233 

 1234 

 1235 

 1236 

 1237 

Providing Detailed Feedback 1238 

In a 2002 Society of Actuaries report, results were analyzed using three truncating scenarios: 1) 1239 

truncate claims at $50,000; 2) truncate claims at $100,000; and 3) do not truncate. The purpose 1240 

of truncation is to provide more stability in the results when analyzing predictive accuracy. 1241 

Further, the report stated that large claims for a given person generally are not predictable. 1242 

Accordingly, some researchers argue that they should be removed or limited when the analysis is 1243 

performed.52 1244 

 1245 

After all of the analytic steps are completed, users of resource use measures must decide which 1246 

analytic results to include in any feedback or public reports. Often episode-based measures 1247 

provide much more detailed analytic results than just total resource use by episode. They break 1248 

down those values by type of service, setting, and other characteristics. For example, a user 1249 

could show total emergency department usage, rate of generic drug prescribing, and number of 1250 

physician office visits. For a report example, see CMS’s Prototype Medicare Resource 1251 

Utilization Report Based on Episode Groupers.   1252 

 1253 

  1254 

1σ 1.5 1.0  2.0  2σ 
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Reporting with Descriptive Statistics  1255 

Depending on the perspective and whether the measure will be used for internal improvement or 1256 

public reporting, decisions about which statistics must accompany the resource use measure 1257 

results are critical. For example, confidence intervals used around a resource use estimate 1258 

provide certainty of the estimate itself. Other statistics may be used, but they should be selected 1259 

with a strong consideration for their interpretability by all relevant stakeholders and audiences. 1260 

Similarly, decisions need to be made about which estimates and the degree of detail that results 1261 

should be presented in feedback reports or public reports. In general, more detailed, actionable 1262 

feedback requires that measures capture necessary information, such as spending by type or 1263 

service. 1264 

 1265 

These types of analytic results can provide the detailed information necessary to make feedback 1266 

actionable for all stakeholders. However, a number of options will need to be considered provide 1267 

reports with maximum actionability without information overload. 1268 

  1269 
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Section 5: Limitations to Resource Use Measurement 1270 

As previously noted, NQF’s evaluation criteria require that measures demonstrate importance to 1271 

measure and report, scientific acceptability of measure properties, usability, and feasibility. To 1272 

meet the criterion of scientific acceptability, for example, a standard must reliably and validly 1273 

measure what it is intended to evaluate. If the standard is not measuring what it is intended to 1274 

measure, it cannot facilitate improvements in healthcare systems, and already limited resources 1275 

for measuring and reporting are potentially wasted. During the NQF submission and review 1276 

process, the measure developer must provide evidence demonstrating reliability and validity of 1277 

the measure. The analysis must demonstrate that methods for scoring and analyzing the specified 1278 

measure allow for identifying statistically significant and practically or clinically meaningful 1279 

differences in performance. While not all sources of measurement bias can be eliminated, an 1280 

attempt should be made to provide details necessary to minimize common sources of bias for 1281 

resource use measurement.  1282 

 1283 

Claims and Other Administrative Data Limitations  1284 

Most resource use measures rely primarily on claims and other administrative data (e.g., 1285 

enrollment data), and the limitations of these data sources can have an impact on the measure. 1286 

Administrative data are a product of healthcare service delivery and reimbursement and provide 1287 

a minimum amount of patient and provider information. Administrative data are often used 1288 

because they are readily available, inexpensive to acquire, computer readable, and typically 1289 

encompass large populations.53 However, gaps and incomplete clinical information compromise 1290 

the ability to use administrative data for measurement; 54 the content of administrative data is 1291 

often limited and may lack clinical details. The concordance between the medical record and 1292 

administrative data varies55 and may vary depending on the condition or setting of care.56,57 1293 

Further, even when the administrative data are highly concordant with the medical record, some 1294 

systems do not maintain all the diagnostic information submitted on the claim—thus providing a 1295 

less-than-complete picture that may bias measurement results.58 This complicates the ability of 1296 

resource use measures to assign (or group) claims into homogenous groupings or clinical 1297 

episodes of care by diagnosis or to assess patient severity or risk levels. 1298 

 1299 
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To complicate the use of claims data further, different provider types’ claims offer different 1300 

opportunities to provide granular, complete, or disaggregated services. Physician professional 1301 

claims, for instance, provide line-item detail on specific services, whereas facility-based claims 1302 

often bundle or miss services. Acumen found that among institutional claims there was 1303 

substantial variation in the amount of detail provided and captured.59 To address this type of 1304 

variation, some resource use measures split up claims or services and assign facility-based 1305 

services to different episodes of care, while others will require them to be assigned entirely to 1306 

one episode. Measure specifications also may include instructions on how to manage incomplete 1307 

claims, zero-dollar claims, and claims from ancillary settings. Algorithms also may include 1308 

approaches to ensure the diagnosis under consideration is valid by requiring two instances of the 1309 

same diagnosis within a 12-month period. Thus, strategies to address some of these issues must 1310 

be provided to users of resource use measures with the rationale and implications of steps taken 1311 

to address issues with claims data.   1312 

 1313 

Many of these measurement limitations reflect challenges associated with using administrative 1314 

and claims data that initially were primarily constructed to inform payment. They are more 1315 

limitations of the claims data themselves than of the measurement methodology. Approaches to 1316 

assign or split claims into homogenous clusters or episodes ideally should be included in the 1317 

resource use measure methodology. While the future of electronic clinical information is 1318 

promising, failing to understand or address the current limitations of the administrative data may 1319 

lead to misclassification.60 Also, claims data could be refined to be more consistent across 1320 

provider types and to include more clinical information useful for measurement, such as lab 1321 

values. More complete, granular, and consistent claims and administrative data are an essential 1322 

foundation for payers to become more sophisticated, value-based purchasers of healthcare 1323 

services in emerging payment reform models, such as ACOs and medical homes. 1324 

 1325 

Small Sample Sizes  1326 

Having an adequate sample size for any type of measurement is critical—the goal is to have a 1327 

sample size that is large enough to minimize the effect of chance and that supports adequately 1328 

precise results. Determining how large a sample should be is not easy. The answer depends on 1329 

the tolerance for inaccurate results and the expected confidence in the results. Users of resource 1330 
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use measures, including those that are episode based, often note potential small sample sizes, 1331 

which mean there may be too few observations to produce statistically valid measurement for 1332 

comparisons. When this problem occurs it is often ascribed to the availability of small or limited 1333 

datasets, measures designed to have high specificity (i.e., false positives have been removed), or 1334 

measures assess outcomes in areas with few occurrences in the population. This issue is 1335 

exacerbated when users divvy up limited observations among individual physicians, rather than 1336 

large physician groups or larger entities that benefit from a larger population from which to 1337 

measure, in an attempt to hold those physicians accountable for the services they deliver. 1338 

Typically, as sample size increases, the confidence in the measurement result increases, as does 1339 

the ability to detect statistical differences. Assessing the practical or clinical meaningfulness of 1340 

these differences is critical, however.  1341 

 1342 

It is important to note that small sample size is only one characteristic that determines the level 1343 

of confidence in a physician’s or entity’s score being non-random. The range of the results 1344 

within the physician’s or entity’s peer group also determines how confidently one can determine 1345 

whether a physician or entity differs from his or her peers. Further, recent studies examined not 1346 

just the effects of sample size, but also the mix of episodes and risk adjustment and found they 1347 

all contribute to the reliability of results.61    1348 

 1349 

Some argue that the most expedient way to address concerns about measurement precision 1350 

stemming from small sample sizes is to measure not at the individual physician level but at levels 1351 

with more patients, such as physicians’ groups or ACOs. Often a priori analyses can estimate the 1352 

likely size of a sample for a measure from a given population, e.g., from a panel of patients or 1353 

health plan when the prevalence or incidence of occurrence in the population is known. For 1354 

example, colorectal cancer screening is conducted at a rate of 168.2 per 1,000 member years, 1355 

which within a 12-month period would yield 1,682 observations for measurement for a health 1356 

plan with 10,000 members. For a physician panel of 1,000, however, the same period would 1357 

yield only 168 events. Conversely, heart failure, a very serious and costly condition, has a low 1358 

prevalence of 0.6 per 1,000 member years, yielding 6 patients for measurement in the health plan 1359 

and not even 1 full patient (0.6) for the physician panel of 1,000 patients. Recently, one pay-for-1360 

performance program reported that not only are claims data often incomplete or poorly coded, 1361 
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but even large physician groups often have too few patients experiencing most types of episodes 1362 

to permit statistically valid measurement for public reporting and incentive payment.62 1363 

 1364 

However, resource use measurement at the individual physician level should not be ruled out 1365 

because many physicians are in solo or small practices, and because treatment and economic 1366 

decisions still occur at the physician level. Ideally, measures should use individual physicians as 1367 

the basic building block of resource use measurement but be capable of aggregating these 1368 

measures in multiple ways, such as by physician group practice and by accountable care entities. 1369 

This flexibility is critical to allowing users to assess different levels of the health system and to 1370 

adjust who and for what purpose they are measuring based on their perspective. It also permits 1371 

users to measure the nearly 40 percent of physicians who continue to practice as solo 1372 

practitioners63 and will help to avoid problems in markets where group practices are so large and 1373 

command so much market share that there are too few peers for comparison. 1374 

 1375 

Furthermore, because NQF-endorsed measures are intended to be useful for both public 1376 

reporting and quality improvement, measure developers and users should strive to produce 1377 

results at a level that decision-makers (e.g., individuals, beneficiaries, providers, or health plans) 1378 

can use and offer flexibility for tailored use. For example, a beneficiary who receives his primary 1379 

care at a small family medical practice where his appointments might be with any of the 1380 

physicians in the practice would most likely want to consider the performance of the group as a 1381 

whole. On the other hand, the same beneficiary could seek cardiology care at a large 1382 

multispecialty group practice with numerous satellite offices. If the beneficiary planned to visit 1383 

only one of those offices and use only cardiology care, more aggregated performance measures 1384 

would not be as helpful.  1385 

  1386 

“Black Box” Methodology 1387 

Critics of commercially available episode-based resource use measures have long argued that 1388 

they have relied on “black box” methodology that is proprietary and therefore not transparent.  1389 

This criticism, in part, has motivated the creation of grant-funded, episode-based measures such 1390 

as Prometheus and ABMS. However, even commercially available episode-based resource use 1391 

measures have become much more transparent. In March 2009, Ingenix, Inc., released its ETG 1392 
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measurement methodology for public review and comment.64 In June 2009, Thomson Reuters 1393 

also released its MEG methodology.65  1394 

 1395 

The hallmark of NQF’s endorsement process is transparency. Even if developers maintain 1396 

charges to users for publicly reporting their performance measures, the review committees must 1397 

have full and complete access to all measure logic and coding. The cost associated with the use 1398 

of the measure for improvement or public reporting is considered under NQF’s evaluation 1399 

criteria of feasibility. 1400 

 1401 

 1402 

 1403 

 1404 

 1405 

 1406 

  1407 
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Section 6: Summary of NQF Evaluation Criteria for Measures of Resource Use  1408 

A critical component of this project is to inform the review and adaptation of the NQF evaluation 1409 

criteria for evaluating resource use measures. Appendix B, Proposed Resource Use Evaluation 1410 

Criteria Comparison Table, was developed based on this paper and the NQF Resource Use 1411 

Steering Committee’s guidance. This section focuses on the description of resource use 1412 

measures, lays out principles for evaluating resource use measures, and offers the rationale for 1413 

the proposed subcriteria for evaluating resource use measures.   1414 

 1415 

Resource Use Measure Description 1416 

As with quality measures, the careful design and evaluation of resource use measures is 1417 

imperative. Resource use measures introduce unique issues, including how to describe the 1418 

measures, the reliability and validity of the measure, the rules of attribution, and the methods 1419 

used to estimate the resource use measure values, including risk adjustment. A general 1420 

description of a resource use measure listed below should allow evaluators and users to assess 1421 

quickly what is being measured. Acknowledging NQF’s approach to describing quality measures 1422 

as having a denominator and numerator, the following is proposed: 1423 

• Description of Measure: the measurement focus, target population, and type of final 1424 

score (e.g., the observed-to-expected ratio of outpatient services for an episode of asthma 1425 

for children between 5 and 18 years of age among primary care physicians). The measure 1426 

reports the observed value and expected value, along with the ratio result. The description 1427 

must specify the type of measure (e.g., per patient, per episode), clinical or target area of 1428 

measurement (e.g., asthma or all women), the metric result, final score, and comparison 1429 

peer groups.  1430 

• Resource Units: the resource utilization of interest, including the service categories, and 1431 

its measurement value. This includes details about which resources are being measured, 1432 

how it is being estimated (e.g., the costing method), and comparison estimates (e.g., the 1433 

mean performance among the peer group). 1434 

• Measurement Standard: This portion of the resource use measure is analogous to the 1435 

denominator of a quality measure. It is the standard to which the resource units will be 1436 
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applied (e.g. pharmacy costs (resource units)/ hip surgery patient (measurement 1437 

standard)). It can also be considered the target population, event or measure of analysis 1438 

(e.g., an episode of asthma) that is defined and specified.  1439 

 1440 

Note: The descriptions are not the measure specifications, but rather they describe in 1441 

words the purpose of the specifications. Specifications include temporal criteria as well 1442 

as diagnostic, procedure, place of setting, and other relevant codes that allow for the 1443 

application of the measure algorithms necessary to calculate the resource use measure in 1444 

full.  1445 

 1446 

There is no specific classification of resource use measures that parallels those used for the three 1447 

types of individual quality measures (i.e., structure, process, and outcome). Rather, there is a 1448 

spectrum of resource use measurement types, spanning from per capita (population based), to 1449 

episode based to procedure specific. The proposed resource use evaluation criteria were created 1450 

with this spectrum in mind and are intended to include the appropriate evaluation components for 1451 

all types of resource use measures.  1452 

 1453 

Resource Use Measure Evaluation Principles 1454 

Before identifying the specific evaluation criteria for resource use measures, the Steering 1455 

Committee articulated some general principles that underlay the evaluation of resource use 1456 

measures and the goals of this project. While resource use measures present with fundamental 1457 

differences, these principles should apply across all types and approaches.  1458 

 1459 

Principles for Resource Use Measure Evaluation 1460 

1. Efficiency is one of the IOM five quality aims; it is a function of resource use and health 1461 

outcomes: 1462 

Efficiency = fx(resource use, health outcomes)  1463 

2. Resource use measures are the amount of resources used per population, episode, or 1464 

procedure.  1465 
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3. Resource use measures are an important building block to measures of efficiency of care; 1466 

future measurement efforts should integrate and explicitly incorporate measures of 1467 

quality, health outcomes or appropriateness. 1468 

4. The justification for and intended purpose of resource use measures is to examine, 1469 

understand, and ultimately reduce unnecessary costs in care. 1470 

5. There is a continuum of resource use measures; all types under consideration for 1471 

endorsement must meet NQF evaluation criteria for such measures. 1472 

6. The resource use measure specification and calculation must be explicitly stated and 1473 

transparent so the approach can be deconstructed and implemented in a standard manner. 1474 

7. Comprehensive measures are preferable, even if combining multiple service categories 1475 

into one resource use estimate increases complexity; using methodologically sound 1476 

methods is of paramount importance.  1477 

8. The final resource use measure or result should be simple and readily interpretable by all 1478 

stakeholders. 1479 

9. Methods for combining the component scores influence the interpretation of the measure 1480 

results and must be justified (e.g., averaging across all component scores may obscure 1481 

low or high scores of individual components).  1482 

10. While resource use measure developers may have fundamental differences in approach, 1483 

these principles should apply across all types and approaches.  1484 

11. NQF considers transparency as key to ensuring the intended audiences understand the 1485 

results and can use them for decision making. Resource use measures are often highly 1486 

complex, with lengthy algorithm decision trees that can make clarity difficult when some 1487 

approaches may be only partially transparent to the user.  1488 

 1489 
Importance to Measure and Report 1490 

The importance criterion is focused on evaluating the extent to which to the measure focus is 1491 

important to making significant gains in healthcare quality and improving health outcomes for 1492 

high-impact aspects of healthcare where there is variation in or overall poor performance.66 1493 

Rather than gains in quality or health outcomes, in the context of resource use measures, 1494 

importance will be judged on a measure’s significant contributions toward understanding 1495 

healthcare costs for a high-impact aspect of healthcare where there is unexplained variation in or 1496 



52 
NQF DRAFT: Do not cite, quote, circulate or reproduce 

 

a demonstrated high-impact aspect of healthcare. In addition to the existing criterion (1a), 1497 

measurement areas should focus on the evaluation and alignment with the National Priorities 1498 

Partnership Goal and demonstrate high-impact aspects of healthcare. The importance of resource 1499 

use measures will be further evaluated for evidence of variation in costs and provider 1500 

performance associated with the condition or episode. In refining the criteria for resource use 1501 

measures, language was expanded to indicate that the opportunity for improvement in the context 1502 

of resource use measures can be demonstrated largely with data showing considerable 1503 

unexplained variation in costs. Further, broad comprehensive measures of resource use are 1504 

preferable, and the health services (or units of resource use) selected for measurement should be 1505 

conceptually coherent. Omitting key resources indicated by the population, condition, episode, or 1506 

event could lead to an incomplete measure of resource use and have implications for 1507 

interpretation, attribution, and implementation.  1508 

 1509 

Scientific Acceptability of Measure Properties 1510 

Evaluating scientific acceptability includes evaluating the specifications, which must be precise 1511 

and complete, as well as the reliability and validity of the measure, demonstrated by testing these 1512 

properties. Thus, resource use measures will be evaluated based on the extent to which the 1513 

measures, as specified, produce consistent (reliable) and accurate (valid) results about the cost or 1514 

resources used to deliver care. While most of the subcriteria for quality measures also apply to 1515 

resource use measures, the evaluation of scientific acceptability for resource use measures 1516 

requires reviewing the measure specifications and testing requirements specific to these types of 1517 

measures. Like all measures submitted to NQF for endorsement consideration, well-defined and 1518 

precise specifications for resource use measures must be complete. Missing or incomplete 1519 

specifications or testing results must be clearly justified, with a rationale and implications 1520 

provided by the measure developer, at the time of submission. For example, a resource use 1521 

measure may not include a separate risk adjustment approach because it is imbedded in the 1522 

clinical and construction logic—the submission must clearly explain this rationale and any 1523 

implications.  1524 

 1525 
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In addition to the basic measure descriptors, the developer will be expected to describe in detail 1526 

the steps and decisions made during the development and specification of the measure within 1527 

each of the five modules of resource use measure: 1) data protocol, 2) measure clinical logic, 3) 1528 

measure construction logic, 4) adjustments for comparability, and 5) measure reporting. For the 1529 

fifth module, the committee is considering requesting guiding principles, rather than 1530 

specifications, to meet this module requirement, demonstrating well-thought-out and tested 1531 

methods for reporting out and using resource use measure results that are made available to users 1532 

of the resource use measure under review.  1533 

 1534 

The second component to evaluating a measure’s scientific acceptability is determining whether 1535 

it is reliable and valid. This is demonstrated through testing results. Measure testing findings 1536 

proving the measure’s reliability (i.e., the demonstrated ability that the measure results are 1537 

repeatable and produce the same results for the same population in the same time period) will be 1538 

requested for each of the five modules. Developers will be tasked with selecting the testing 1539 

method that best fits their measures and submitting the results.  1540 

 1541 

Validity testing findings, which establish the credibility of the measure, will be required for the 1542 

clinical logic, construction logic, adjustment for comparability, and reporting modules. This 1543 

criterion will be evaluated in conjunction with the stated purpose and intended use of the 1544 

measure to determine if it is accurately measuring what it should. Validity of resource use 1545 

measures can be assessed using face, criterion, content, or construct validity methods. While 1546 

each of these approaches may be acceptable, it is the developer’s decision which method will be 1547 

used to demonstrate the submitted measure’s validity. Validity testing demonstrates that the 1548 

measure reflects the resources used for a particular condition, event, or population and 1549 

adequately distinguishes high and low resource use. If face validity is the only validity 1550 

addressed, it is systematically assessed. Examples of validity testing include, but are not limited 1551 

to: 1) determining if measure scores adequately distinguish between providers known to have 1552 

high or low resource use assessed by another valid method; 2) correlation of measure scores with 1553 

another valid indicator of resource use for the specific topic; 3) ability of measure scores to 1554 

predict scores on some other related valid measure; and 4) content validity for multiple-item 1555 

resource use measures.   1556 
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 1557 

The final testing category is for measure exclusions. Because exclusions occur at various steps in 1558 

the process of the measure construction and specification, each of these steps should be tested for 1559 

sensitivity and demonstrated with empirical data supporting the decisions made for exclusions 1560 

within the steps for data preparation, clinical logic and construction, and profiling (e.g., 1561 

determination of thresholds and outliers). 1562 

 1563 

Usability 1564 

As with quality measures, a resource use measure’s usability is based on whether the intended 1565 

audiences find the information the measure produces to be meaningful, understandable, and 1566 

useful both for public reporting and internal improvement.67 Because a resource use measure’s 1567 

output provides little information about whether it is the right amount, the results of a measure 1568 

must be put into context with benchmarks and are most useful when presented relative to quality. 1569 

The link to quality is key to determining an input’s value. For this reason, the Steering 1570 

Committee agreed that resource use measures that are used alongside quality or health outcome 1571 

measures would be given preference over those that are not. Resource use measures that are used 1572 

this way are one step closer to the goal of understanding efficiency and the value of care 1573 

provided. As part of these criteria, measure developers or stewards will be asked to provide a list 1574 

of NQF-endorsed measures known to be reported along with the submitted resource use measure.  1575 

 1576 

Feasibility 1577 

The feasibility criterion requires that the developer demonstrate the extent to which the 

required data are accessible, retrievable without undue burden, and able to be implemented for 

internal improvement and public reporting. While many resource use measures use 

administrative data to determine inputs, making data accessible and feasible to collect, they 

may be very complex and require programming and risk-adjustment methods to estimate. 

Further, resource use measures often have detailed algorithms used to describe the clinical 

logic and grouping of clinical conditions or events. For users of resource use measures with 

limited resources, this presents a challenge to implementing the measures. The cost associated 
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with the use of measures for public reporting or quality improvement is considered as part of 

the criteria.  
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The following table provides a side‐by‐side comparison of the standard NQF‐evaluation criteria (left 
column) and the Proposed Resource Use Measure Evaluation Criteria (right column). The resource use 
evaluation criteria is grounded in the standard NQF evaluation criteria, keeping the four major criteria 
(importance, scientific acceptability, usability, and feasibility) in place, but modifying the subcriteria as 
appropriate to reflect the specific needs of resource use measure evaluation. Each of the standard NQF 
subcriteria that are applicable to resource use measures is included in the right column; additions and 
substitutions to the criteria are noted by the bolded text. The notes for the subcriteria have also been 
updated to provide specific guidance around meeting the criteria for resource use measures, including 
appropriate data analysis methods and clarification of concepts. 
  
NQF Quality Measure Evaluation Criteria  Proposed Resource Use Measure Evaluation 

Criteria 
Conditions for Consideration 
A. The measure steward is a governmental organization 
or a Measure Steward Agreement is signed. 
 
B. The measure owner/steward verifies there is an 
identified responsible entity and process to maintain 
and update the measure on a schedule that is 
commensurate with the rate of clinical innovation, but 
at least every 3 years.  
 
C. The intended use of the measure includes both public 
reporting and quality improvement. 
 
D. The requested measure submission information is 
complete. Generally, measures should be fully 
developed and tested so that all the evaluation criteria 
have been addressed and information needed to 
evaluate the measure is provided. Measures that have 
not been tested are only potentially eligible for a time‐
limited endorsement and in that case, measure owners 
must verify that testing will be completed within 12 
months of endorsement.  
 
 

A. The measure steward is a governmental organization 
or a Measure Steward Agreement is signed. 
 
B. The measure owner/steward verifies there is an 
identified responsible entity and process to maintain 
and update the measure on a schedule that is 
commensurate with the rate of clinical innovation, but 
at least every 3 years.  
 
C. The intended use of the measure includes both 
public reporting and quality improvement. 
 
D. The requested measure submission information is 
complete. Generally, measures should be fully 
developed and tested so that all the evaluation criteria 
have been addressed and information needed to 
evaluate the measure is provided. Based on existing 
NQF policy, complex measures are not eligible or 
time‐limited endorsement. Resource use 
measures are complex in nature and therefore 
must be fully tested at the time of submission.  
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NQF Quality Measure Evaluation Criteria  Proposed Resource Use Measure Evaluation 

Criteria 
1. Importance to measure and report 
Extent to which the specific measure focus is 
important to making significant gains in healthcare 
quality (safety, timeliness, effectiveness, efficiency, 
equity, patient‐centeredness) and improving health 
outcomes for a specific high‐impact aspect of 
healthcare where there is variation in or a 
demonstrated high‐impact aspect of healthcare 
(e.g., affects large numbers, leading cause of 
morbidity/mortality, high resource use [current 
and/or future], severity of illness, and 
patient/societal consequences of poor quality) or 
overall poor performance. Measures must be 
judged to be important to measure and report in 
order to be evaluated against the remaining 
criteria.  

Resource use measures will be evaluated based 
on the extent to which the specific measure focus 
is important to making significant contributions 
toward understanding healthcare costs for a 
specific high‐impact aspect of healthcare where 
there is unexplained variation or a demonstrated 
high‐impact aspect of healthcare (e.g., affects 
large numbers, leading cause of 
morbidity/mortality,  high or unexplained 
variation in resource use [current and/or future], 
severity of illness, and patient/ societal 
consequences of poor quality) or overall poor 
performance.   
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1a. The measure focus addresses:   
• Specific national health Goal/Priority identified by 
the Partners of the NQF convened National 
Priorities Partnership: 
OR  
• Demonstrated high‐impact aspect of healthcare 
(e.g., affects large numbers, leading cause of 
morbidity/mortality, high resource use [current 
and/or future], severity of illness, and 
patient/societal consequences of poor quality).  
 
1b. Demonstration of quality problems and 
opportunity for improvement, i.e., data 
demonstrating considerable variation, or 
overall poor performance, in the quality of care 
across providers and/or population groups 
(disparities in care). 
 
1c. The measure focus is: an outcome (e.g., 
morbidity, mortality,function, health‐related 
quality of life) that isrelevant to, or associated with, 
a nationalhealth goal/priority, the condition, 
population,and/or care being addressed; OR if an 
intermediate outcome, process,structure, etc., 
there is evidence thatsupports the specific measure 
focus as follows:  

 1a. The measure focus addresses:   
• Specific national health Goal/Priority identified 
by the Partners of the NQF convened National 
Priorities Partnership: 
OR  
• Demonstrated high‐impact aspect of healthcare1 
(e.g., affects large numbers, leading cause of 
morbidity/mortality, high resource use [current 
and/or future], severity of illness, and 
patient/societal consequences of poor quality).  
 
1b. Demonstration of resource use or cost 
problems and opportunity for improvement, i.e., 
data2 demonstrating unexplained variation in the 
delivery of care across providers and/or 
population groups (disparities in care). 
 
 
1c. The measure focus is: an outcome (e.g., 
morbidity, mortality,function, health‐related 
quality of life) that isrelevant to, or associated 
with, a nationalhealth goal/priority, the condition, 
population,and/or care being addressed; OR if an 
intermediate outcome, process,structure, etc., 
there is evidence thatsupports the specific 
measure focus as follows:  
‐‐Efficiency3 – demonstration of an association 
between the measured resource use and level of 
performance with respect to one or more of the 
other five IOM aims of quality. IOM Quality 
Domains:• Effectiveness• Efficiency• Equity• 
Patient‐centered• Safety• Timeliness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Resource Use Measurement White Paper 
Appendix B- Proposed Resource Use Measure Evaluation Criteria Comparison Table 

64 
NQF DRAFT – DO NOT CITE, QUOTE, OR REPRODUCE 

 
 

‐‐Intermediate outcome – evidence that the 
measured intermediate outcome (e.g., blood 
pressure, Hba1c) leads to improved 
health/avoidance of harm or cost/benefit.  
 
‐‐Process – evidence that the measured clinical or 
administrative process leads to improved 
health/avoidance of harm and if the measure focus 
is on one step in a multistep care process, it 
measures the step that has the greatest effect on 
improving the specified desired outcome(s).  
 
‐‐Structure – evidence that the measured structure 
supports the consistent delivery of effective 
processes or access that lead to improved 
health/avoidance of harm or cost/benefit.  
 
‐‐Patient experience – evidence that an association 
exists between the measure of patient experience 
of healthcare and the outcomes, values, and 
preferences  of individuals/the public.  
 
‐‐Access – evidence that an association exists 
between access to a health service and the 
outcomes of, or experience with, care.  
 
‐‐Efficiency – demonstration of an association 
between the measured resource use and level of 
performance with respect to one or more of the 
other five IOM aims of quality. IOM Quality 
Domains:• Effectiveness• Efficiency• Equity• 
Patient‐centered• Safety• Timeliness 
 
Composite. 1d. The purpose/objective of the 
composite measure and the construct for quality 
are clearly described. 
 
Composite. 1e. The component items/ 
measures (e.g., types, focus) that are included 
in the composite are consistent with and 
representative of the conceptual construct for 
quality represented by the composite measure. 
Whether the composite measure development 
begins with a conceptual construct or a set of 
measures, the measures included must be 
conceptually coherent and consistent with the 
purpose. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1d. The purpose/objective of the resource use 
measure (including its components) and the 
construct for resource use/costs are clearly 
described. 
 
1e. The resource units (e.g., types of 
resources/costs) that are included in the resource 
use measure are consistent with and 
representative of the conceptual construct 
represented by the measure. Whether the 
resource use measure development begins with a 
conceptual construct or a set of resource units, 
the units included must be conceptually coherent 
and consistent with the purpose. 
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NQF Quality Measure Evaluation Criteria  Proposed Resource Use Measure Evaluation 

Criteria 
2. Scientific acceptability of the measure properties 
Extent to which the measure, as specified, 
produces consistent (reliable) and credible (valid) 
results about the quality of care when 
implemented. 

Extent to which the measure, as specified, 
produces consistent (reliable) and credible (valid) 
results about the cost or resources used to deliver 
care. 

2a. The measure is well defined and precisely 
specified so that it can be implemented 
consistently within and across organizations and 
allow for comparability. The required data 
elements are of high quality as defined by NQF’s 
Health Information Technology Expert Panel 
(HITEP). 
 
2b. Reliability testing demonstrates that the 
measure results are repeatable, producing the 
same results a high proportion of the time when 
assessed in the same population in the same time 
period. 
 
2c. Validity testing demonstrates that the measure 
reflects the quality of care provided, adequately 
distinguishing good and poor quality. If face validity 
is the only validity addressed, it is systematically 
assessed. 
 
2d. Clinically necessary measure exclusions are 
identified and must be: supported by evidence of 
sufficient frequency of occurrence so that results 
are distorted without the exclusion; AND Clinically 
appropriate exception (e.g., contraindication) to 
eligibility for the measure focus; AND Precisely 
defined and specified. If there is substantial 
variability in exclusions across providers, the 
measure is specified so that exclusions are 
computable and the effect on the measure is 
transparent (i.e., impact clearly delineated, such as 
number of cases excluded, exclusion rates by type 
of exclusion). If patient preference (e.g., informed 
decision making) is a basis for exclusion, there must 
be evidence that it strongly impacts performance 
on the measure, and the measure must be 
specified so that the information about patient 
preference and the effect on the measure is 

2a. The measure is well defined and precisely 
specified4 so that it can be implemented 
consistently within and across organizations and 
allow for comparability. The required data 
elements are of high quality as defined by NQF’s 
Health Information Technology Expert Panel 
(HITEP).5 
 
2b. Reliability testing6 demonstrates that the 
measure results are repeatable, producing the 
same results a high proportion of the time when 
assessed in the same population in the same time 
period. 
 
2c. Validity testing7,8 demonstrates that the 
measure reflects the cost of care or resources 
provided, adequately distinguishing high and low 
cost or resource use.  
 
 
2d. Clinically necessary measure exclusions are 
identified and must be: supported by evidence of 
sufficient frequency of occurrence so that results 
are distorted without the exclusion9,10; AND 
Clinically appropriate exception (e.g., 
contraindication) to eligibility for the measure 
focus; AND Precisely defined and specified. If 
there is substantial variability in exclusions across 
providers, the measure is specified so that 
exclusions are computable and the effect on the 
measure is transparent (i.e., impact clearly 
delineated, such as number of cases excluded, 
exclusion rates by type of exclusion). If patient 
preference (e.g., informed decision making) is a 
basis for exclusion11, there must be evidence that 
it strongly impacts performance on the measure, 
and the measure must be specified so that the 
information about patient preference and the 
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transparent (e.g., numerator category computed 
separately, denominator exclusion category 
computed separately). 
 
 
2e. For outcome measures and other measures 
(e.g., resource use) when indicated: 
an evidence‐based risk‐adjustment strategy (e.g., 
risk models, risk stratification) is specified and is 
based on patient clinical factors that influence the 
measured outcome (but not disparities in care) and 
are present at start of care 
OR 
rationale/data support no risk adjustment. 
 
2f. Data analysis demonstrates that methods for 
scoring and analysis of the specified measure allow 
for identification of statistically significant and 
practically/clinically meaningful differences in 
performance. 
 
2g. If multiple data sources/methods are allowed, 
there is demonstration that they produce 
comparable results.  
 
2h. If disparities in care have been identified, 
measure specifications, scoring, and analysis allow 
for identification of disparities through 
stratification of results (e.g., by race, ethnicity, 
socioeconomic status, gender) 
OR 
rationale/data justifies why stratification is not 
necessary or not feasible. 

effect on the measure is transparent (e.g., 
numerator category computed separately, 
denominator exclusion category computed 
separately). 
 
2e. For outcome measures and other measures 
(e.g., resource use) when indicated: 
an evidence‐based risk‐adjustment strategy12,13 
(e.g., risk models, risk stratification) is specified 
and is based on patient clinical factors that 
influence the measured outcome (but not 
disparities in care) and are present at start of care 
OR 
rationale/data support no risk adjustment. 
 
2f. Data analysis demonstrates that methods for 
scoring and analysis of the specified measure 
allow for identification of statistically significant 
and practically/clinically meaningful differences in 
performance14. 
 
2g. If multiple data sources/methods are allowed, 
there is demonstration that they produce 
comparable results. 
 
2h. If disparities in care have been identified, 
measure specifications, scoring, and analysis allow 
for identification of disparities through 
stratification of results (e.g., by race, ethnicity, 
socioeconomic status, gender) 
OR 
rationale/data justifies why stratification is not 
necessary or not feasible.  
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NQF Quality Measure Evaluation Criteria  Proposed Resource Use Measure Evaluation 

Criteria 
3. Usability 
Extent to which intended audiences (e.g., 
consumers, purchasers, providers, policymakers) 
can understand the results of the measure and are 
likely to find them useful for decision‐making.  

Extent to which intended audiences (e.g., 
consumers, purchasers, providers, policymakers) 
can understand the results of the measure and are 
likely to find them useful for decision‐making 
Usefulness of resource use measures are in the 
context of quality.  

3a. Demonstration that information produced by 
the measure is meaningful, understandable, and 
useful to the intended audience(s) for both public 
reporting  (e.g., focus group, cognitive testing) and 
informing quality improvement (e.g., quality 
improvement ). An important outcome that may 
not  have an identified improvement strategy still 
can be useful for informing quality improvement by 
identifying the need for and stimulating new 
approaches to improvement. 
 
 
3b. The measure specifications are harmonized 
with other measures and are applicable to multiple 
levels and settings.  
 
3c. Review of existing endorsed measures and 
measure sets demonstrates that the measure 
provides a distinctive or additive value to existing 
NQF‐endorsed measures (e.g., provides a more 
complete picture of quality for a particular 
condition or aspect of healthcare, is a more valid or 
efficient way to measure). 
 
Composite. 3d. Data detail is maintained such that 
the composite measure can be decomposed into its 
components to facilitate transparency and 
understanding. 
 
 
Composite. 3e. Demonstration (through pilot 
testing or operational data) that the composite 
measure achieves the stated purpose/objective. 

 3a. Demonstration that information produced by 
the measure is meaningful, understandable, and 
useful to the intended audience(s) for both public 
reporting15 (e.g., focus group, cognitive testing) 
and informing quality improvement16 (e.g., quality 
improvement ). An important outcome that may 
not  have an identified improvement strategy still 
can be useful for informing quality improvement 
by identifying the need for and stimulating new 
approaches to improvement. 
 
 
3b. The measure specifications are harmonized 
with other measures and are applicable to 
multiple levels and settings.17 
 
3c. List NQF‐endorsed quality measures known to 
have been used alongside the resource use 
measure. 
 
 
 
 
 
3d. Data and result detail are maintained such 
that the resource use measure, including the 
clinical and construction logic for a defined unit 
for measurement, can be decomposed to facilitate 
transparency and understanding. 
 
3e. Demonstration (through pilot testing or 
operational data) that the resources use measure 
achieves the stated purpose/objective18.  
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NQF Quality Measure Evaluation Criteria  Proposed Resource Use Measure Evaluation 

Criteria 
4. Feasibility  
Extent to which the required data are readily 
available, retrievable without undue burden, and 
can be implemented for performance 
measurement.  

Extent to which the required data are readily 
available, retrievable without undue burden, and 
can be implemented for performance 
measurement19.  

4a. For clinical measures, required data elements 
are routinely generated concurrent with and as a 
byproduct of care processes during care delivery. 
 
4b. The required data elements are available in 
electronic sources. If the required data are not in 
existing electronic sources, a credible, near‐term 
path to electronic collection by most providers is 
specified, and clinical data elements are specified 
for transition to the electronic health record. 
 
 
4c. Exclusions should not require additional data 
sources beyond what is required for scoring the 
measure (e.g., numerator and denominator) unless 
justified as supporting measure validity.  
 
4d. Susceptibility to inaccuracies, errors, or 
unintended consequences and the ability to audit 
the data items to detect such problems are 
identified.  
 
4e. Demonstration that the data collection strategy 
(e.g., source, timing, frequency, sampling, patient 
confidentiality, etc.) can be implemented (e.g., 
already in operational use, or testing demonstrates 
that it is ready to put into operational use). 

4a. For clinical measures, required data elements 
are routinely generated concurrent with and as a 
byproduct of care processes during care delivery. 
 
4b. The required data elements for the resource 
use measures are available in electronic sources.  
If the required data are not in existing electronic 
sources, a credible, near‐term path to electronic 
collection by most providers is specified, and 
clinical data elements are specified for transition 
to the electronic health record. 
 
4c. Exclusions should not require additional data 
sources beyond what is required for scoring the 
measure (e.g., numerator and denominator) 
unless justified as supporting measure validity. 

 
4d. Susceptibility to inaccuracies, errors, or 
unintended consequences and the ability to audit 
the data items to detect such problems are 
identified. 
 
4e. Demonstration that the data collection 
strategy (e.g., source, timing, frequency, sampling, 
patient confidentiality, etc.) can be implemented 
(e.g., already in operational use, or testing 
demonstrates that it is ready to put into 
operational use). 
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Notes for Proposed Resource Use Evaluation Criteria 
 
Notes for Importance 
 

1. Examples of data on opportunity for improvement include, but are not limited to: prior 
studies, epidemiologic data, measure data from pilot testing, or implementation. If data 
are not available, the measure focus is systematically assessed (e.g., expert panel rating) 
and judged to be a quality or performance problem. 

2. Findings from peer reviewed literature review, empirical data are examples of 
information that can be used to justify importance and demonstrate unexplained 
variation. It is the proof of the measure’s concept that enables the Committee to 
determine if the measure is valid in addressing this concept. 

3. Efficiency is a multi‐dimensional concept that includes inputs and outputs, and 
specifically the amount of resources used (the inputs) and the degree of quality or 
health outcomes achieved (output)—resource use measures alone do not capture 
efficiency but are a building block of efficiency: Efficiency = fx (outcomes, resource 
use). Efficiency of care is a measurement construct of cost of care or resource utilization 
associated with a specified level of quality of care. It is a measure of the relationship of 
the cost of care associated with a specific level of performance measured with respect 
to the other five IOM aims of quality. Efficiency might be thought of as a ratio, with 
quality as the numerator and cost as the denominator. As such, efficiency is directly 
proportional to quality, and inversely proportional to cost. (NQF's Measurement 
Framework: Evaluating Efficiency Across Episodes Of Care; based on AQA Principles of 
Efficiency Measures. 

 
Notes for Scientific Acceptability 
 

4. Well defined and precise specifications for resource use measures include each of the 
five specification modules (i.e. data protocol, measure clinical logic and method, 
measure construction logic, adjustments for comparability, and reporting). For those 
steps not included in the specifications, justification for and implications of not 
specifying those steps is required. Specifications should also include the identification of 
target population, measurement time window, exclusions, risk adjustment, definitions, 
data elements, data source and instructions, sampling, scoring/computation. Data 
protocol steps are critical to the reliability and validity of the measure; specifications 
must be detailed enough such that users can execute necessary.  

5. The HITEP criteria for high quality data include: a) data captured from an 
authoritative/accurate source; b) data are coded using recognized data standards; c) 
method of capturing data electronically fits the workflow of the authoritative source; d) 
data are available in EHRs; and e) data are auditable. NQF. Health Information 
Technology Expert Panel Report: Recommended Common Data Types and Prioritized 
Performance Measures for Electronic Healthcare Information Systems. Washington, DC: 
NQF; 2008.  

6. Examples of reliability testing include, but are not limited to: inter‐rater/abstractor or 
intra‐rater/abstractor studies; internal consistency for multi‐item scales; test‐retest, 
split‐half reliability. Reliability testing may address the data items or final measure 
score. Reliability for resource use measures should be demonstrated for each of the 
modules (data protocol methodology, clinical logic and measure construction, 
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stratification, risk adjustment, and costing methodology). For those steps not included 
in the specifications, justification for and implications of not specifying those functions 
is required.  

7. Examples of validity testing include, but are not limited to: determining if measure 
scores adequately distinguish between providers known to have high or low resource 
use or cost assessed by another valid method; correlation of measure scores with 
another valid indicator of resource use or cost for the specific topic; ability of measure 
scores to predict scores on some other related valid measure; content validity for multi‐
item scales/tests. The scoring/aggregation and weighting rules used during measure 
scoring and construction are consistent with the conceptual construct. If you use 
differential weighting it should be justified. Differential weights are determined by 
empirical analyses or a systematic assessment of expert opinion or values‐based 
priorities. This is in addition to weighting the pricing methodology introduces, if any.  

8. Face validity is a subjective assessment by experts of whether the measure reflects the 
cost or resource use of the care delivered. If face validity is the only validity addressed, it 
must have been systematically assessed (e.g., ratings by relevant stakeholders), the 
measure is judged to represent cost or resource use for the specific topic, and the 
measure focus is the most important aspect of cost or resource use for the specific 
topic. Validity testing for resource use measures should demonstrate validity for each 
module (clinical logic and measure construction, risk adjustment, stratification, costing 
methodology, and reporting (including attribution, peer groups, threshold and 
outliers, benchmarking). For those steps not included in the specifications, justification 
for and implications of not specifying those steps is required.  

9. Examples of evidence that exclusion distorts measure results include, but are not limited 
to: frequency or cost of occurrence, sensitivity analyses with and without the exclusion, 
and variability of exclusions across providers. For example, a measure may specify to 
exclude a patient with active from a COPD resource use measure because cancer is the 
dominant medical condition with known high costs. Exclusions must be justified and 
supported with appropriate evidence on the effect of the exclusions.  

10. Testing for resource use measure exclusions should address the appropriate 
specification steps (i.e data protocol, clinical logic, and thresholds and outliers). For 
those exclusions not addressed, justification for and implications of not addressing 
them is required. 

11. Patient preference is not a clinical exception to eligibility and can be influenced by 
provider interventions. If there is substantial variability in exclusions across providers, 
the measure is specified so that exclusions are computable and the effect on the 
measure is transparent (i.e., impact clearly delineated, such as number of cases 
excluded, exclusion rates by type of exclusion). If patient preference (e.g., informed 
decision‐making) is a basis for exclusion, there must be evidence that it strongly 
impacts performance on the measure and the measure must be specified so that the 
information about patient preference and the effect on the measure is transparent 
(e.g., numerator category computed separately, denominator exclusion category 
computed separately). Patient co‐pays or co‐amounts should not exclude a service 
from inclusion or justification to exclude these patients or services should be provided.  
Specifically, claims for services received by the patient should be included in the 
measure even when the patient pays a portion of the claims, unless otherwise 
justified—all approaches should be transparent.  
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12. Risk factors that influence quality outcomes or resource use/cost should not be 
specified as exclusions, exclusions for resource use or cost that influence results must be 
justified. 

13. Risk models should not obscure disparities in care for populations by including factors 
that are associated with differences/inequalities in care such as race, socioeconomic 
status, gender (e.g., poorer treatment outcomes of African American men with prostate 
cancer, inequalities in treatment for CVD risk factors between men and women). It is 
preferable to stratify measures by race and socioeconomic status rather than adjusting 
out differences.  

14.  With large enough sample sizes, small differences that are statistically significant may 
or may not be practically or clinically meaningful. The substantive question may be, for 
example, whether a statistically significant difference of one percentage point in the 
percentage of patients who received smoking cessation counseling (e.g., 74 percent v. 
75 percent) is clinically meaningful; or whether a statistically significant difference of 
$25 in cost for an episode of care (e.g., $5,000 v. $5,025) is practically meaningful. 
Measures with overall poor performance may not demonstrate much variability across 
providers.  
 

Notes on Usability 
 

15. Public reporting and quality improvements (including strategies around cost or 
resource use management) are not limited to provider‐level measures—community and 
population measures also are relevant for reporting and improvement. 

16. Informing improvement may be facilitated using relevant quality improvement 
initiatives or cost containment strategies. 

17. Measure harmonization refers to the standardization of specifications for similar 
measures on the same topic (e.g., influenza immunization of patients in hospitals or 
nursing homes), related measures for the same target population (e.g., eye exam and 
HbA1c for patients with diabetes), or definitions applicable to many measures (e.g., age 
designation for children) so that they are uniform or compatible, unless differences are 
dictated by the evidence. The dimensions of harmonization can include numerator, 
denominator, exclusions, and data source and collection instructions. The extent of 
harmonization depends on the relationship of the measures, the evidence for the 
specific measure focus, and differences in data sources.  

18. Pilot testing results should address how and who has used the measure practically and 
in effecting decisions (e.g., concurrent validity testing using correlation analysis). 

 
Notes on Feasibility 
 

19. All data collection must conform to laws regarding protected health information. Patient 
confidentiality is of particular concern with measures based on patient surveys and 
when there are small numbers of patients.  
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