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Internal auditors are increasingly 
looking to serve as catalysts for change 
by establishing more effective control 
and governance processes, as well as 
improving the processes to manage 
risk. These three factors happen to 
be a signifi cant challenge for hospital 
supply chains, given current ineffective 
measurement and benchmarking systems. 
The supply intensity metric (SIM) is a new 
metric and benchmarking methodology 
that overcomes key defi ciencies in 
existing systems and enables appropriate 
action for supply chain improvement.

Effective Measurement
An effective measurement system is 
critical to control, governance processes, 
and the management of risk. As an 
internal auditor, you may ask yourself, 
“Is my organization’s measurement and 
benchmarking system sound?” Or, “Is it 
helping us manage our operations and 
drive positive change?” 

Recently, there has been a fl urry 

of claims about how to better measure 
supply chain performance, including new 
metrics and benchmarking tips. Upon 
closer review, most of these have been the 
same old metrics, simply repackaged in a 
different format. Because of these issues, 
some discussion within the healthcare 
supply chain community has centered on 
eliminating benchmarking as standard 
practice altogether. 

At best, current supply chain metrics 
and benchmarking methods have been 
of limited utility and have not been 
suffi ciently embraced. At worst, hospital 
administration sometimes unknowingly 
makes critical decisions based on poor 
supply data and benchmarks. In these 

unfortunate situations, it is a disservice to 
the departments in the supply chain and 
the entire organization.

Flaws of the Current System
Hospitals and health systems face a 
unique challenge in developing a sound 
performance measurement system for 
supply costs. Supply costs are driven by 
the kinds of patients admitted and treated 
by the facility. The volume and acuity 
level of patients treated often varies 
signifi cantly over time and are often 
outside of the providers control. A good 
supply chain measurement system must 
account for this critical variable. 

The current measurement system in 
place today uses metrics such as: supply 
costs as a percentage of net revenue or 
of total expense or; supply costs as a 
percentage of adjusted patient days or 
per adjusted discharge. Those metrics 
themselves are an issue in that many 
of the factors that drive them (Total 
Operating Expense, Net Revenue, and 
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Table 1

Supply Intensity Metric Number Of Hospitals % Drug Eluting 
Stent DRGs (557/558)  

% Total Joints 
DRGs (544/545/471)

% Spine Fusion 
DRGs (496/497/498/ 

519/520)
Total Volume

<$950 643 0.1% 0.8% 0.1% 2,932,193

$950 - $1,150 329 0.3% 1.8% 0.4% 2,660,462

$1,151 - $1,350 252 0.8% 2.2% 0.7% 2,636,763

$1,351- $1,550 184 1.4% 2.5% 1.0% 2,082,728

National Average SIM 
$1,459* 1777 1.5% 2.1% 0.8% 16,400,223

$1,551 - $1,750 116 2.0% 2.7% 1.3% 1,738,713

$1,751 - $1950 91 2.5% 2.7% 1.2% 1,471,709

$1951 - $2150 50 3.1% 2.9% 1.4% 912,447

$2151 - $2350 36 4.0% 2.8% 1.2% 699,885

>$2350 76 5.0% 3.0% 1.5% 1,265,323

*Based on analysis of 1,777 hospitals and 16,400,223 cases

Table 1. Stratifi cation of 1,777 US Hospitals by Their Supply Intensity Metric. Hospitals with a higher supply intensity metric perform a higher 
percent of supply intensive procedures like drug eluting stents, total joints, and spine fusions. The range of supply intensity of procedures across US 
hospitals demonstrates the need for benchmarking groups among like facilities.
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Length of Stay), are outside of the control 
of the supply chain. Secondly, in order 
to accurately validate supply costs and 
understand the root cause for supply 
cost changes over time, the impact of this 
constantly changing mix of patients needs 
to be understood. If supply costs increase, 

is it because of the changing mix of 
patients, or is it because of other factors?  

Current benchmarking methodologies 
are fl awed for the same reason. These 
metrics cannot effectively be used to 
compare one facility with another — even 
within the same health system — because 
meaningful benchmarks require apples 
to apples comparisons. The largest single 
driver of supply costs, and hence one of 
the most signifi cant factors to consider, is 
the types of patients treated. For effective 
benchmarking, there needs to be minimal 
variability in the factors being compared. 
(For more information on benchmarking 
see: Thomas MacVaugh, “Benchmarking: 
Should the Art of Science be Benched?” HPN 
Online, April 2006).

Meaningful benchmarks must 
compare facilities with a patient mix 
that has similar supply intensity. The 
common mechanism for attempting 
to overcome this issue involves using 
the Medicare Case Mix Index (CMI). 
The major fl aw with using the CMI to 
normalize hospital supply spend is that 
the CMI was not created as a supply 
chain metric. Medicare Case Weights were 
originally developed by Medicare as part 
of the Diagnostic-Related Group (DRG) 
Payment System in 1983. Case Weights are 
a relative value unit of measure, created 
to express overall resource consumption 
in labor, technology, supplies, etc. The 
costs of medical/surgical supplies, 
implants, and pharmaceuticals were not 
the primary focus when case weights 
were fi rst developed. And as published on 

August 1, 2006, CMS will begin a three-
year re-weighting of the DRG system, 
plus a possible expansion to over 800+ 
DRGs to account for severity as it relates 
to overall resource consumption. This 
change will further confound the use of 
CMI to normalize for supply expenses.

To truly understand the limitations of 
CMI consider this example of two DRGs 
with the same case weight (CMI 3.14): 
DRG 471 — Bilateral Joint Procedures 
and DRG 387 — Premature births with 
illnesses or conditions that complicate 
care and treatment. 

Based on analyses we have done at 
hundreds of hospitals nationwide, the 
average supply, implant, and pharmacy 
costs for the two DRGs are $10,515 and 
$696, respectively. These two DRGs have 
the same case weight and the same overall 
resource consumption levels. However, 
DRG 471 has an extremely high cost of 
supplies, while the resources needed for 
DRG 387 are in other areas. 

Clearly, the type of clinical services 
offered by a hospital will have a 
signifi cant impact on a hospital’s annual 
supply spend and reimbursement. It 
doesn’t make sense to compare the supply 
spend of a hospital that offers supply-
intense procedures, such as joint surgery, 
with one that specializes in OB/GYN 
related diagnoses, such as DRG 387. These 
two patient populations simply do not 
have the same supply cost consumption.

Measuring Supply Expense with 
Supply Intensity in Mind
A supply expense benchmarking 
methodology is needed that accurately 
allows us to benchmark against like 
facilities. Such a metric would account 
for the supply intensity for the patient 
population of a particular hospital. Such a 
methodology should:

Factor in the actual patients a 
hospital treats, and the associated 
specifi c supplies used; 

Create an opportunity for meaningful 

•

•

SIM will facilitate 
appropriate 

benchmarking 
by defi ning 
appropriate 

benchmarking 
groups.

Table 2

Hospital SIM

Hospital 21 $762 

Hospital 9 $846 

Hospital 3 $997 

Hospital 6 $1,070 

Hospital 22 $1,081 

Hospital 10 $1,253 

Hospital 17 $1,295 

Hospital 4 $1,299 

Hospital 13 $1,335 

Hospital 19 $1,349 

Hospital 20 $1,636 

Hospital 1 $1,642 

Hospital 11 $1,896 

Hospital 16 $1,949 

Hospital 8 $2,242 

Hospital 2 $2,242 

Hospital 14 $2,253 

Hospital 7 $2,292 

Hospital 12 $2,346 

Hospital 18 $3,242 

Hospital 15 $3,253 

Hospital 5 $3,445 

Table 2.  Calculated Supply Intensity Metric 
for 22 Hospitals, Sorted From Low to High.  
Benchmarking these hospitals to one another 
would not be appropriate given the signifi cant 
range of supply intensity of the cases per-
formed. Rather, it is better to compare hospitals 
with similar SIMs, such as Hospitals 8, 2, and 
14.

Table 3

Hospital
Supply Expense/
Total Operating 

Expense

Supply Expense/
Net Revenue

Supply Exp/Adj 
Pt Day

Supply Expense/
Adj Discharges

Operating 
Margin SIM

Hospital 8 29.7% 25.7% $604 $2,688 5.6% $2,242 

Hospital 2 25.4% 21.9% $461 $2,503 1.9% $2,242 

Hospital 14 22.8% 19.8% $410 $2,265 2.2% $2,253 

Table 3. Comparison of Supply Expense Metrics Between Hospitals with Similar Supply Intensity (SIM).  Some metrics by which materials man-
agers are judged contain factors outside of their control — Total Operating Expense, Net Revenue and Length of Stay. Focusing on Supply Expense 
per Adjusted Patient Discharge is a good place to start.
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comparisons of overall supply spend 
for hospitals nationwide with similar 
mix of supply intensive patient 
populations; and

Produce meaningful measurements 
as to the actual gap of supply spend 
between an individual hospital and 
better performing hospitals with a 
similar mix of patients.

The Supply Intensity Metric (SIM) 
was developed to account for these 
factors. The key to SIM is analyzing and 
putting to work the actual acquisition 
costs for all medical/surgical implants, 
pharmaceuticals, and miscellaneous 
supplies for all inpatient DRGs in effect 
in 2006. The DRG specifi c supply costs 
are essentially used as the weighting 
standards, similar to how Medicare’s case 
weight is used to calculate a facility’s 
CMI:

SIM = (Standard supply cost per 
DRG X Annual number of patients in each 
DRG) / Annual total number of inpatients 
in all DRGs). 

The end result is a metric — SIM — 
that indicates the intensity of supplies 
a facility is using. This new metric is 
then used to create better benchmark 
groupings. Additionally, the same 
standard supply costs per DRG that are 
used to calculate the SIM are used to 

•

calculate a predicted total supply spend. 
Target inpatient supply costs are based on 
the actual annual number of DRGs at a 
particular facility and the standard supply 
cost per DRG. Outpatient supply costs are 
estimated from total supply costs and the 
ratio of inpatient and outpatient revenue. 
Non-chargeable supply costs are either 
taken from the general ledger or predicted 
based on the number of patient days, 
and a target cost per patient day also 
developed from experience. 

Combining the supply cost data with 
clinical severity information from 1,777 
acute care hospitals across the country 
gives us additional insight. The SIM was 
calculated for each of these facilities. 
Table 1 shows the stratifi cation of these 
hospitals by their SIM. The range of 
supply intensity of procedures across US 
hospitals demonstrates very dramatically 
the need to compare like facilities.

How can SIM Help?
SIM will facilitate appropriate 
benchmarking by defi ning appropriate 
benchmarking groups. In addition, 
because SIM includes actual supply costs 
for each DRG, it can also develop better 
targets for supply expense metrics. The 
following example displays this utility. We 
analyzed the fi nancial performance and 

the supply intensity of 22 hospitals from 
six Integrated Delivery Systems (IDNs) 
across the US. The total supply spend of 
these facilities was $1.1 billion. The median 
bed size was 300 beds, the median CMI 
1.17, the supply expense / total operating 
expense was 22.3%, and their supply 
expense / net revenue was 19.3%. The SIM 
was calculated based on the volume of 
patients in each DRG from each facility. In 
addition, a predicted supply expense was 
calculated for each of these facilities. Note 
that the supply costs per DRG used in this 
calculation were average supply costs for 
the programs in our database. Therefore, 
in this case, the predicted supply expenses 
are not intended to be best practices, but 
rather averages that represent reasonable 
and achievable targets.

Table 2 indicates the range of supply 
intensity of the cases these facilities 
perform.  Hospital 21 (SIM = $762) has 
very few patients with high supply costs. 
Hospital 5, however, (SIM = $3445) has 
many more patients with high supply 
costs. 12% of its cases require drug eluting 
stents, and 8% of its cases are total joint 
replacements. It would not be appropriate 
to compare the supply spending of these 
hospitals. However, we do fi nd hospitals 
with very similar SIM’s, such as hospitals 
2, 8, and 14. These hospitals form a better 
benchmarking group. So how do these 
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hospitals compare? Table 3 shows how 
hospitals 2, 8, and 14 compare based on 
common benchmarking metrics.

Which of the four traditional metrics 
(Supply Expense per Total Operating 
Expense; per Net Patient Revenue; per 
Adjusted Patient Day; or per Adjusted 
Discharges) should we focus on to 
identify which hospital is performing 
better? Because so many factors are out of 
the control of the materials manager (Total 
Operating Expense; Net Patient Revenue; 
and Length of Stay), and because there 
are regional differences that often drive 
Total Operating Expense and Net Patient 
Revenue, focusing on Supply Expense per 
Adjusted Patient Discharges is a good fi rst 
step. Second, rather than Case Mix Index 
adjusting this metric, we adjusted this 
based on the SIM. With this methodology, 
Hospital 14 is performing better than 
hospitals 8 and 2. One interesting item 
of note is that the Operating Margins are 
rather different; hospital 8 is signifi cantly 
more profi table than hospitals 2 and 14. 
However, is this due to supply costs or 
other factors such as payer mix or more 
effi cient utilization of resources?  

Further analysis was performed to 
identify potential savings based on (1) 
SIM predicted supply expenses, and 
(2) comparison to hospital 14. A typical 
target from a CMI based benchmarking 
methodology was used for comparison 
purposes. As seen in Table 4a, for 
example, for hospital 8, a supply cost 
reduction opportunity of $11.6MM and 
$12.7MM was identifi ed with the SIM 
methodology and via comparison to 

the better performing hospital 14. The 
typical target, from a current industry 
methodology based on CMI, identifi ed 
opportunities signifi cantly higher. 
Hospital 8 performs a high proportion 
of supply intensive cases, 8% of which 
require drug-eluting stents. Their CMI 
of 1.38 is not an accurate refl ection 
of the supply intensity of procedures 
performed. This is clearly displayed with 
the signifi cant overestimation of their 
supply cost reduction target calculated 
by a CMI based methodology. Analysis 
of hospital 2 in Table 4b shows the same 
fl aws. As these examples demonstrate, 
SIM is a methodology to develop sound 

benchmarks and targets, based on the 
types of procedures actually performed at 
any given facility. 

What Next?
Using meaningful metrics and 
benchmarks is critical to helping an 
organization monitor and improve key 
processes. As it relates to healthcare 
supply chains, a major roadblock to action 
has historically been the weaknesses in 
current measurement systems. 

We might all agree that our current 
metrics and benchmarking methodologies 
are seriously fl awed, but little will change 
until a better approach is created. SIM 
is a better approach. SIM can strengthen 
the ability of internal auditors to monitor 
and improve supply chain data and 
measurement processes. With SIM 
internal auditors can identify when an 
organization is on the right track, and it 
will help the organization to monitor and 
improve overall supply chain performance 
including cost reduction. It will also 
demonstrate to leadership how the 
internal auditing function can be a catalyst 
for positive organizational change, thereby 
engendering the administrative support 
needed to do so. NP

Lisa Dietz, Manager, Aspen Healthcare 
Metrics, is a Certifi ed Six Sigma Black Belt. 
She has several years of healthcare consulting 
experience specializing in process improve-
ment, clinical re-design and cost reduction. 
Aspen Healthcare Metrics is a subsidiary 
of MedAssets, Inc. She may be reached at: 
ldietz@aspenhealthcare.com.

Table 4a
Hospital 8 SIM Analysis

Current
Predicted 
(based on 

SIM)

Target
(based on 

comparison with 
Hospital 14)

Typical Target 2
(based on CMI 
methodology)

Supply Exp/Adj. 
Operating Exp 29.7% 26.6% 26.2% 20.3%

Supply Exp/Net 
Revenue 25.7% 22.0% 21.6% 20.0%

Supply Exp/Adj Pt 
Day $604 $516 $508 $359 

Supply Exp/Adj D/C $2,688 $2,298 $2,260 $1,691 

Supply Expense 
Opportunity $11.6MM $12.7MM

$17.8 MM to 
$29.6MM

Table 4a. Supply Intensity Metric (SIM) Analysis for Hospital 8. The CMI does not accurately 
refl ect the supply intensity of procedures performed at Hopsital 8. Therefore, CMI based meth-
odologies signifi cantly overestimate supply cost reduction targets. In this case, utilizing the CMI 
based methodology will set the stage for unrealistic supply cost reduction goals. Using the SIM 
methodology provides a realistic supply cost reduction goal that takes Hospital 8’s supply intense 
procedures into account.

Table 4b
Hospital 2 SIM Analysis

Current Predicted 
(based on SIM)

Target
(based on 

comparison 
with Hospital 

14)

Typical Target 2
(based on CMI 
methodology)

Supply Exp/Adj. 
Operating Exp 25.4% 23.3% 23.6% 21.1%

Supply Exp/Net 
Revenue 21.9% 18.8% 18.4% 21.9%

Supply Exp/Adj Pt 
Day $461 $394 $388 $435 

Supply Exp/Adj D/C $2,503 $2,139 $2,104 $2,237 

Supply Expense 
Opportunity $14.3MM $12.4MM

$13.8 MM to 
$22.2MM

Table 4b. Supply Intensity Metric (SIM) Analysis for Hospital 2. Similarly, when analyzing the 
performance of Hospital 2, the CMI does not accurately refl ect the supply intensity of procedures 
performed and does not appropriately estimate supply cost reduction targets. 
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