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D ata and analytics are no longer “nice-to-have” tools; rather, they underpin an 
organi]ationȇs aEilit\ to achieve high�value care, deȴned as patient�centric 

care with improved quality and outcomes, at lower costs. Because healthcare 
reform—particularly Medicare reform under MACRA1—puts all providers at risk 
for not improving value, data and meaningful analytics are critical elements of the 
cost of doing business. With such tools, hospitals and health systems can drive the 
performance improvement needed to succeed in a value-based environment.

)or most hospitals and health s\stems, unZarranted variation in care is a signiȴcant source oI suEoptimal patient outcomes and 
unnecessarily high costs. Such variation is present in clinical practice when there is a gap between the desired “best practice” 
and current practice. An analysis that excludes outliers and is risk- and severity-adjusted can indicate when quality outcomes 
and�or costs differ signiȴcantl\ E\ ph\sician or other care provider� 7his Ȋapples�to�applesȋ anal\sis produces actionaEle data 
that can be used to eliminate or decrease the performance gap.  

Causes of unwarranted or inappropriate variation may include:
• Suboptimal clinical practices or processes, such as not implementing an accelerated mobilization protocol, which is a 

practice expected of care providers for patients following hip or knee replacements (except in rare cases)2

• Overuse of supply-sensitive care, such as higher use of specialists in regions where more specialists practice (for example, 
obtaining cardiology consults for all patients with chest pain)

• Misuse of preference-sensitive care, such as use of a high-cost orthopedic prosthesis or drug when a lower cost one 
Zould Ee eTuall\ effective or appropriate Ior a particular patient

• 8nderuse oI proven effective care, such as not using proph\la[is Ior deep 
venous thrombosis with surgical patients

• Provision of services or procedures that are not clinically indicated, such as 
unnecessary diagnostic testing

Challenges to reducing unwarranted variation include: gaps in clinicians’ knowledge; 
lack of economic incentives to drive desired clinical behaviors; concerns about 
malpractice risk; physicians’ value of autonomy and personal preference; and 
inadequate decision-support tools.3   

A New Normal

In the traditional hospital-centric, fee-for-service environment, hospitals and physicians typically have been compensated for 
the care the\ provide, even iI such care creates unZarranted variation in Tualit\ and�or cost� 7he value mandate Irom Eoth 
private and public purchasers is rapidly changing this situation, putting a high-intensity spotlight on unwarranted variation in 
care, and providing incentives or penalties to reduce such variation.  

July 2016

Using Data and Analytics to Improve Clinical and Financial Performance

Improving Clinical Effectiveness

Walter W. Morrissey, M.D., Bradley W. Petersen, Robert W. Pryor, M.D., and 
Anand Krishnaswamy

1 Medicare Access and CHIP Reauthorization Act (MACRA) is a law passed by Congress in 2015 that makes sweeping changes to how Medicare pays for physician 
services—moving payment aggressively from volume to value.
2 Soni, S.M., Giboney, P., Yee, H.F.: “Development and Implementation of Expected Practices to Reduce Inappropriate Variations in Clinical Practice.” JAMA (315:20): 
May 24/31, 2016.
3 Soni, S.M., Giboney, P., Yee, H.F. (May 2016).
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Now becoming the norm with all healthcare purchasers, “value-based purchasing” involves performance-based payment 
strategies that hold providers accountaEle Ior Eoth care cost and Tualit\ E\ linking ȴnancial incentives to providersȇ 
perIormance on a set oI deȴned measures�4 Such purchasing brings information on the quality of healthcare, including patient 
outcomes and health status, together with data on the dollar outlays going toward healthcare.5 It focuses on managing the 
care system to reduce inappropriate care and unwarranted variation. 

+ospital Eoard, e[ecutive, and medical staff leadership must tackle this proElem� it can no longer Ee treated as a Ȋthird 
rail�ȋ 8se oI national, regional, and organi]ation�speciȴc Eenchmark data can identiI\ opportunities to reduce inappropriate 
variations in clinical practice in both inpatient and ambulatory settings.

Assuring Credible Data

An organization-wide approach to reducing clinical variation must be supported by a commitment from the leadership team 
to aggregate, analyze, and disseminate credible data related to quality, outcomes, and cost. Benchmark data and advanced 
analytics using such data enable the organization’s leadership and quality teams to compare performance against a variety of 
factors, including:

• +istorical trend perIormance and�or perIormance targets� 7his assessment looks at the perIormance oI the hospital or 
health system using the organization’s own data overall, or by hospital, department, physician, treatment type, patient 
diagnosis, or other considerations 

• Peer group comparisons: Data from public and commercial sources enable comparison of the organization’s performance 
Zith that oI an appropriate peer group, deȴned as one Eeing oI similar t\pe Zith like Iunctions, services, operating 
revenue, or other factors

Using benchmark-based reports and scorecards, hospital executives and managers are able to observe patterns of 
performance based on factors such as diagnosis, co-morbidities, treatment type, department, and physician. Areas of 
undesirable variation can be explored and targeted for improvement. 

Determining Early Areas of Focus: Case Study

One health s\stem Zith three hospitals and appro[imatel\ �00 aɝliated and emplo\ed ph\sicians sought an assessment oI its 
perIormance compared to peer organi]ations on selected utili]ation, Tualit\, cost, and patient saIet\ measures� 7he goal oI the 
assessment Zas to enaEle the health s\stem to identiI\ areas Zhere it should Iocus its earl\ clinical variation�reduction efforts� 

7he health s\stem used data Irom its oZn perIormance record, and that oI puElic and proprietar\ dataEases� $ roEust 
analytic platform with more than 2,000 performance indicators enabled a view of how the system performed internally over 
time and comparatively with other organizations in the region and nation.6 Peer organizations were drawn from more than 
5,000 hospitals nationwide. Measures included length of stay (LOS), mortality rate, critical care utilization, emergency room 
admissions, hospital-acquired conditions, and cost.  

Based on all-payer data for the most recent 12-month period, in comparison to data from all hospitals and a regional 
community hospital subset nationwide, the organization was performing below the 50th percentile with LOS (Figure 1) 

4 Damberg, C.L., Sorbero, M.E., Lovejoy, S.L., et al.: “Measuring Success in Health Care Value-Based Purchasing Programs.” Rand Corporation, 2014. 
5 $genc\ Ior +ealthcare Research and 4ualit\� Ȋ7heor\ and Realit\ oI 9alue�%ased 3urchasing� /essons Irom the 3ioneer�ȋ  3uElication� ���000�, Nov� ���7�   
www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/meyer/index.html#head3 
6 7he platIorm�anal\tic tool, called 3E$.Ƞ, Zas provided E\ 7otal %enchmark Solution�
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and mortality rates, and below the 25th 
percentile Ior critical care utili]ation� 7he data 
were severity and risk adjusted.7 Analytics 
identiȴed speciȴc departments, clinical 
conditions, and physicians who accounted 
for the greatest performance variance.

Employing a data-driven approach will be 
critical to successfully engaging physicians 
in reducing care variation. Data credibility 
is the essential foundation for driving 
behavioral change. Physicians who receive 
reliable data with evidence of unwarranted 
variation in their own care—whether related 
to quality, outcomes, and/or cost—typically 
need no further inducement to bring their 
practices in line with their colleagues. 

Where to Start

%uilding a sustainaEle program to eliminate unZarranted clinical variation can Ee undertaken one step at a time� 7he Iocus 
initially may be on an individual diagnosis-related group, or on use of a certain drug, device, test, procedure, condition, work 
process, clinical program, or other element oI patient care� 3rioriti]ation oI Zhich areas to tackle ȴrst can Ee Eased on a 
numEer oI Iactors, including likelihood oI earl\ success, magnitude oI the Eeneȴt�opportunit\, resources reTuired to effect 
change, and expected implementation timing.

%ased on such a prioriti]ation e[ercise, certain data�measurement categories t\picall\ offer insights into the most signiȴcant 
opportunities to reduce unwarranted care variation. For example, a few of the major categories of resource utilization are as follows:

1.  0edical�surgical supplies� ph\sician preIerence items oIten have high cost differentials

2.  3harmac\� Erand versus generic drugs and drugs Ior certain therapies have high cost differentials, at times Zithout 
effectiveness differentials

3.  $ccommodation� /OS can indicate ph\sician and staff practice patterns and processes that positivel\ or negativel\ impact 
how patients move through the hospital and discharge

4.  Laboratory and pathology: standing orders for daily tests, for example, may or may not be needed/appropriate

5.  Imaging� the ph\sicianȇs choice oI imaging options, including 0RI, C7, ultrasound, and ;�ra\, has a large impact on cost

For one $3 billion hospital system, benchmark data of peer-group large hospitals in the northeast indicated the size of the 
improvement opportunit\ in these and other categories �)igure 2�� )or the top ȴve categories, the hospital s\stem had costs 
that were approximately $135 million higher than its peers. 

Figure 1. LOS Variance 
Source� 7otal %enchmark Solution
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7 $dMustments Zere Eased on the proprietar\ �0 +ealth InIormation S\stem $3R 'R* severit\ oI illness �SOI��risk oI mortalit\ �RO0� algorithm� Speciȴcall\, /OS 
was severity adjusted and Mortality Rate was risk adjusted – meaning that the benchmarks are calculated at the SOI or ROM level to take into account patient mix.
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/ooking at its oZn data across the top ȴve measure categories and total cost, the organi]ation Zas aEle to identiI\ Zhich 
ph\sicians had the most signiȴcant opportunities to reduce variations in care� $ll 3atients Reȴned 'iagnosis Related *roups 
(APR-DRG) data were severity adjusted, and outliers were excluded. 

:hen compared to their peers, three ph\sicians in different specialties accounted Ior nearl\ �2 million in potentiall\ 
unZarranted care variation� 7his variation represented �0�20 percent oI the total variation and spend in each oI their service 
lines� 7he opportunities to reduce variation and costs in medical�surgical supplies and imaging Zere particularl\ notaEle� 
)urther assessment oI spending E\ categor\ indicated speciȴc products that might Ee adding unnecessar\ cost and�or 
variation from patient protocol. 

Physician 1, for example, used more anesthesiology supplies per minute than his peers, and the highest-cost surgical mesh. As 
was the case in this hospital, oftentimes physicians simply are unaware of the cost of the items, tests, or drugs they order, and 
can shift their ordering behavior without impact on the patient.

Figure 2: Charges and Costs Detail
Source� 7otal %enchmark Solution

Description Category Average Charges Total Charges Opportunity

Medical/Surgical Supplies Supplies $14,292 ��02,505,6�� �5�,�75,252

Pharmacy 7herapeutic $8,283 �5�,�0�,��� $30,314,546

Accommodation - Private, Semi Private, Ward - Inpatient Routine $6,143 ���,05�,��6 �2�,���,556

Laboratory and Pathology Diagnostic $6,122 ���,�07,��2 ��7,�2�,2��

Radiolog\, C7, Oncolog\ 	 Nuc� 0ed� Diagnostic $2,775 ���,�05,�25 ��,�7�,2��

Operating Room and /aEor 	 'eliver\ 7herapeutic $7,490 �5�,7�7,0�� ��,66�,55�

Blood Administration 7herapeutic $891 �6,���,600 ��,���,75�

Respirator\ 7herap\ 7herapeutic $1,302 ��,��7,��2 ��,0�6,06�

Emergency Department 7herapeutic $1,003 �7,���,056 �2,275,025

Other Other $345 �2,�7�,5�5 ��,7��,��2

Drilling Down to Identify Best-Practice and Best-Improvement-Opportunity Performers

Even more powerful analytic work looks at the relationship between care quality, patient satisfaction, and cost indicators 
by hospital and physician. Reducing unwarranted variation in knee and hip joint replacements has been an area of focus 
nationall\, and thereIore presents an important place Ior organi]ational Iocus in this regard� Effective $pril �, 20�6, the Centers 
Ior 0edicare 	 0edicaid Services �C0S� rolled out a neZ mandator\ Eundled pa\ment program� Called Comprehensive Care 
Ior -oint Replacement �C-R�, it involves appro[imatel\ �00 hospitals in 67 markets and covers nearl\ one�third oI all hip and 
knee replacements for Medicare patients nationally.� 

Profile:	 Period:			Jan 1, 2015 to Dec 31, 2015	 Benchmark	Profile: 

Benchmark Period:   2015                    Type:  

Large Hospitals in the Northeast >500 be... qHospital w Exclusions                      q

Costs     q

� Beck, M.: “Hospitals Brace for New Medicare Payment Rules.” Wall Street Journal, Apr. 1. 2016.
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7he program incentivi]es hospitals to optimi]e inpatient care, streamline postoperative care, and to discharge patients to 
loZer�cost settings or directl\ to home Zhen appropriate� +ospitals are responsiEle Ior charges Zithin �0 da\s oI discharge� 
II costs are EeloZ the target rate set E\ C0S, hospitals keep the difference� iI aEove, hospitals pa\ the difference� C0S caps 
losses �and gains� at a percentage oI the target price� 7his program puts hospitals at ȴnancial risk Ior pa\ments to ph\sicians 
and post-discharge providers, not just for the “index hospitalization” services.�   

$ Ȋ%est�3ractice $nal\sisȋ Ior one multihospital s\stem identiȴed the Eest�perIorming hospital in the s\stem Eased on 
indicators including length of stay; total cost; a risk-adjusted patient safety index including pressure ulcer rates, post-operative 
inIections, and others� the hospital�acTuired condition �+$C� rate� and a patient satisIaction rating� 7he Eenchmark Zas Eased 
on all-payer data for short-term acute care facilities nationwide.

'rilling doZn Zithin the Eest�perIorming hospital, the anal\sis identiȴed the Eest�perIorming operating ph\sician Ior knee 
joint replacement using the same indicators. Based on data covering a two-year period, Figure 3 shows the results for eight 
physicians, highlighting that Physician 1 performed above the national all-payer benchmark on all dimensions.

Next, the system requested further drill-down analytics to learn what the improvement opportunity might look like if the 
lowest-performing physicians performed at Physician 1’s level. Figure 4 shows those results, which would bring nearly  
$10 million in cost reduction opportunity.

7he health s\stemȇs chartered clinical improvement team closel\ studied 3h\sician �ȇs clinical practices to learn speciȴc means 
by which he was able to better assure patient safety and quality while reducing surgical and related hospital costs. Directed by 
physicians, with participation from nurses and other clinical team members, this is the hard work that needs to be done to reduce 
unZarranted clinical variation in hospitals and other Iacilities nationZide� 7he Eenchmark data and anal\tics identiȴed the target�

� Bahl, V.: “Medicare Payment Reform: Hospitals Cannot Succeed without Medicare Data.” Health Affairs Blog, Apr. 1, 2016.

Figure 3: Best Practice Analysis: Knee Replacement by Physician
Source� 7otal %enchmark Solution

Benchmark: Physican 1 – Operating – APR 302

APR-
DRG

APR-DRG
Desc

Operating
Physician

Operating
Specialty

LOS # 
encounters

LOS 
Opportunity

Cost Total
Opportunity

Risk Adjusted 
Patient 
Safety Index 
Opportunity

Total HACs  
Rate
Opportunity

Risk Adjusted 
Patient 
Safety Index 
Opportunity

302 .nee -oint
Replacement

Physician 1 Orthopedics
Surgery

461 -102.00 ���0�,�76 ����6 �0��7 �����

302 .nee -oint
Replacement

Physician 2 Orthopedics 20� -321.00 $-622,644 0��� -0.11 ��76

302 .nee -oint
Replacement

Physician 3 Orthopedics
Surgery

525 -415.00 ���0�,��7 1.52 ��7� 16.53

302 .nee -oint
Replacement

Physician 4 Orthopedics 252 12.00 $-313,221 2�75 2��� 10.05

302 .nee -oint
Replacement

Physician 5 Orthopedics
Surgery

27� ����00 �����,��2 3.60 0�7� ��5�

302 .nee -oint
Replacement

Physician 6 Orthopedics 160 22.00 ����6,��� -1.05 -0.06 �0��2

302 .nee -oint
Replacement

Physician 7 Orthopedics
Surgery

�6� -16.00 �����,�02 ���� �2��0 4.33

302 .nee -oint
Replacement

Physician 8 Orthopedics 326 -101.00 ���5�,0�7 ���� 2��6 ����

Time Period: January 2014 - December 2015
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Concluding Comments

+ospital leaders need access to crediEle and accuratel\ attriEuted data and anal\tics that enaEle them to identiI\ signiȴcant 
opportunities to improve ȴnancial and clinical perIormance, and the root causes oI suEoptimal perIormance that reTuire 
corrective action. Armed with the ability to simultaneously access utilization, quality, patient satisfaction, and cost data, and 
benchmarks to internal and external best-practice care, executives can quickly identify underperforming areas to which 
attention should be directed. 

7o understand and improve their perIormance, crediEle and accuratel\ attriEuted data and anal\tics are eTuall\ important to 
physicians and other clinicians.

7he right tools are critical to the achievaEilit\ oI efforts to reduce unZarranted clinical variation� Is \our organi]ation accessing the 
best possible benchmark data and analytics to identify and make the needed improvements to quality, outcomes, and cost?

Walter W. Morrissey, M.D. (wmorrissey@kaufmanhall.com) is a Managing Director of Kaufman, Hall & Associates, LLC;  
Bradley W. Petersen (bpetersen@kaufmanhall.com) is Co-founder of Total Benchmark Solution and Senior Vice President of 
Kaufman, Hall & Associates, LLC; Robert W. Pryor, M.D. (rpryor@kaufmanhall.com) is a Senior Vice President in the Strategic and 
Financial Planning practice of Kaufman, Hall & Associates, LLC; and Anand Krishnaswamy (akrishnaswamy@kaufmanhall.com) 
is a Vice President in the Strategic and Financial Planning practice of Kaufman, Hall & Associates, LLC. They can be reached at 
847.441.8780.

Figure 4: Best Practice Analysis: Knee Replacement by Physician, with Physician 1 as the Benchmark 
Source� 7otal %enchmark Solution

Benchmark: Physican 1 – Operating – APR 302

APR-
DRG

APR-DRG
Desc

Operating
Physician

Operating
Specialty

LOS # 
encounters

LOS 
Opportunity

Cost Total 
Opportunity

Risk Adjusted 
Patient 
Safety Index  
Opportunity

Total HACs  
Rate
Opportunity

Hospital 
Rating of 
9 or 10 
Opportunity

302 .nee -oint
Replacement

Physician 1 Orthopedics
Surgery

��� 102.53 �5,��2,��7 ���� 3.00 2.16

302 .nee -oint
Replacement

Physician 2 Orthopedics 252 77�0� �2,��6,5�2 2�2� 4.00 ��0�

302 .nee -oint
Replacement

Physician 3 Orthopedics 436 56.23 ��76,0�� ���� 5.00 6���

302 .nee -oint
Replacement

Physician 4 Orthopedics 160 ���76 ���,�6� -0.33 0.00 2.01

302 .nee -oint
Replacement

Physician 5 Orthopedics
Surgery

�� ����� �2��,0�2 0��� 0.00 2���

302 .nee -oint
Replacement

Physician 6 Orthopedics 66 ����6 �6��,576 �0�07 0.00  

302 .nee -oint
Replacement

Physician 7 Orthopedics 263 36.42 ��,���,��0 5.56 7�00 ����

302 .nee -oint
Replacement

Physician 8 Orthopedics 112 33.11 ����,�52 ���7 3.00 2.45

Time Period: January 2014 - December 2015
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