
 

CENTER FOR SUSTAINABLE HEALTH SPENDING 

This research was supported by 
funding from the U.S. Department 
of Commerce, Bureau of 
Economic Analysis. 

The author is indebted to Abe 
Dunn for his input to this paper. 
This does not constitute his 
endorsement of the ideas 
presented here.  

For more information, contact: 

Charles Roehrig, Institute Fellow 
Center for Sustainable Health 
Spending 
Altarum Institute 
Charles.roehrig@altarum.org 

 

RESEARCH BRIEF 
August 2017 

An Updated Analysis of the Roles of 
Cost per Case and Treated Prevalence 
in Health Spending Growth 
Charles Roehrig, PhD and Craig Lake, MS 

This report presents data, methods, and findings from a study of the 
roles of treated disease prevalence (treated prevalence) and cost 
per person treated (cost per case) on the rate of increase in real per 
capita health spending by the civilian non-institutional population 
from 1996 through 2014. The work was funded by the Bureau of 
Economic Analysis (BEA) for comparison with estimates from their 
Healthcare Satellite Accounts (HCSA). 

Background 

In 2015 the Bureau of Economic Analysis (BEA) introduced their 
Health Care Satellite Account (HCSA) to track the cost of treatment 
by medical condition. One set of estimates in the HCSA is based fully 
on Medical Expenditure Panel Survey (MEPS) data, while another 
supplements MEPS with claims data to reduce volatility. In January 
2016, BEA analysts published an article in Health Affairs based on 
HCSA data that includes a summary of the HCSA data and analytical 
methods. 1 

The analysis presented here is based on an approach that is 
described in a series of publications in Health Affairs.2 There are 
various reasons these estimates of spending by medical condition 
will differ from the HCSA estimates as documented elsewhere.3 

Data and Methods 

This study involves two data sets that are constructed from MEPS: 

1. Annual spending by medical condition for the civilian non-
institutional population for the years 1996 through 2014 

2. Annual treated prevalence rates by medical condition for the 
same population and years. 

The first is a subset of data developed for an earlier publication that 
covers spending by medical condition for all segments of the 
population from 1996 through 2013.4 An extensive description of 
source data and methods is described in the on line appendices and 
will not be repeated here.5 In brief, it involves rescaling MEPS data 
for consistency with an independent estimate of the national health 
spending by the civilian non-institutional population. It also includes 
adjustments for a discontinuity in MEPS data that occurs in 2007.6 
For purposes of this study, the larger data set was updated to 
include 2014 data and then the civilian non-institutional population 
subset was extracted. The second data set reports treated 
prevalence by medical condition, which refers to the proportion of 
the total population receiving treatment for each condition during 
the year in question. These data are taken directly from MEPS and 
have also been adjusted to account for the 2007 discontinuity.  
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These data sets contain the full set of medical conditions defined in MEPS. For this analysis, they are 
aggregated into a set of 61 medical conditions as defined by the Agency for Healthcare Research and Quality 
(AHRQ) in their reporting of spending by medical conditions, with some expanded detail bringing the total to 
69 (see exhibit A-1). Two of these conditions were subsequently eliminated from the analysis due to zero 
prevalence in some years, resulting in a set of 67 medical conditions studied.7 Spending estimates are 
converted to real (constant 2014 dollars) per capita amounts using the GDP deflator and MEPS estimates of 
the civilian non-institutional population. Cost-per-case for a given condition in a particular year is defined as 
spending per person treated and is equal to per capita spending divided by treated prevalence. 

For each of the 67 medical conditions, changes in real per capita spending between year (t) and year 
(t+1)were divided into a treated prevalence (TP) and cost per case component (CPC) according to the 
following formulas:8 

(1) treated prevalence component = (TPt+1 – TPt) x (CPCt + CPCt+1)/2 
(2) cost per case component = (CPCt+1 – CPCt) x (TPt + TPt+1)/2 

The resulting two components for each of the 67 medical conditions were then divided by real per capita 
health spending in year (t) to produce the 134 individual contributions to growth (CTG) that sum to the real 
per capita spending growth rate between years (t) and (t+1). These 134 CTGs were computed for each of the 
18 year-to-year changes in the data set (1996-97, 1997-98 … 2013-14).  

The share of the real per capita health spending growth attributable to TP can be computed by summing the 
TP components across all 67 conditions. The CPC share is computed similarly. The share of real per capita 
spending growth attributable to any medical condition, or combination of conditions is simply the sum of the 
TP and CPC components of these conditions. CTGs can also be used to compute medical condition 
contributions to changes in real per capita spending growth rates over time using the following formula: 

(3) contribution to growth rate change = CTG2 – CTG1  

where CTG2 represents the medical condition contribution to growth during the more recent time period and 
CTG1 refers to the earlier time period. Appendices B and C provide details of this methodology along with 
example calculations.  

Results 

Exhibit A-2 displays data on treated prevalence, cost per case, and cost per capita for each of the 69 
conditions, sorted by prevalence. To reduce noise, statistics are averages for the years 2012 – 2014. Screening 
and prevention has the highest per capita cost ($427). While its cost per case is fairly low at $760 per case, it 
has the highest per capita costs due to the high prevalence ( 56%) – the highest treated prevalence rate 
among all conditions.  Perinatal conditions and appendicitis have highest costs per case at $20.5 thousand and 
$15.5 thousand respectively. However, due to very low prevalence, their per capita costs are quite low. 

Exhibit 1 displays annual growth rates in real per capita costs, broken into the components driven by cost per 
case and treated prevalence. These rates were smoothed using a five year moving average (unsmoothed data 
are shown in Exhibit A-3 and are quite noisy). For example, the 1999 growth rates are an average of the 
growth rates from 1996-97 through 2000-01. Thus, while the annual data on real per capita costs cover 1996 
through 2014, the five year averages cover 1999 through 2012 as shown in the exhibit. Real per capita cost 
growth peaked in 2001 and 2002 and then began a decline that lasted through 2012. The increase between 
1999 and 2002, and subsequent decline through 2005 was due to treated prevalence as the cost per case 
component moved oppositely during this period. The decline from 2005 through 2012 was due to a dramatic 
decline in the cost per case component. 
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Exhibit 1: Treated Prevalence and Cost per Case Contribution to Real per Capita Spending Growth: 1999-2012 

 
Note: Growth rates are 5-year moving averages. 
 
Exhibit 2 displays the average annual growth in real per capita health spending for two periods: 1996-2005 
and 2005-2014, broken into its treated prevalence and cost per case components. Real per capita health 
spending grew at a 4.0% annual rate from 1996 to 2005, with cost per case accounting for over three-fourths 
of this growth. From 2005 to 2014, the annual growth in real per capita health spending dropped by 1.9 
percentage points to 2.1%, driven by a 2.0 percentage point decline in the cost per case component that was 
partially offset by a 0.1 percentage point increase in the treated prevalence component. The shares of growth 
accounted for by cost per case drops to about half. This is mainly because of much slower growth in cost per 
case.  

Exhibit 2: Treated Prevalence and Cost per Case Contributions to Real per Capita Spending Growth:  
1996-2005 and 2005-2014 
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Exhibit 3 provides information on the medical conditions that contributed the most to the 2 percentage point 
reduction in the overall cost per case slowdown. Trauma (fractures and wounds) was the largest contributor, 
accounting for 10.5% of the 2 percentage point decline in the cost per case contribution to real per capita 
spending growth shown in Exhibit 2. Kidney disease was second at 9.8%. Overall, the seven listed conditions 
accounted for over half of the cost per case slowdown. (Statistics by major diagnostic category are provided 
in exhibit A-4.) 

Of the 67 medical conditions, 53 experienced a slowdown in cost per case growth. The most notable 
exceptions are diabetes (cost per case growth increased from 1.2% to 5.9%) and cerebrovascular disease (cost 
per case growth increased from -1.6% to 2.6%) (data not shown). 

Exhibit 3: Conditions Contributing the Most to the Real Cost per Case Slowdown 

 
Note: The column labeled Share of CPC Slowdown refers to how much of the 2 percentage point drop in the 
CPC contribution to real per capita health spending growth (Exhibit 2) was attributable to the given medical 
condition. 

Hyperlipidemia and hypertension are notable because they experienced significant slowing in both treated 
prevalence and cost per case growth rates (Exhibit 4). As a result, these two conditions combine to account 
for one-quarter of the overall slowdown real per capita health spending growth between the two periods.  
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Exhibit 4: TP and CPC for hyperlipidemia and hypertension: 1996, 2005, 2014

 

Discussion 

During the period 1996 to 2005, real per capita health spending grew at 4.0% annually, with over three-
quarters of this growth attributable to rising cost per case. This is consistent with previous findings.9 During 
the next nine years, from 2005 to 2014, real per capita spending slowed to a 2.1% annual rate. All of this 
slowdown (and more) is attributable to a slowdown in the growth in cost per case as the growth in treated 
prevalence actually crept slightly upward. For this latter period, treated prevalence and cost per case each 
contributed about equally to the growth in real per capita spending.  

It is important to recognize that the decline in cost per case growth is not explained by slower economy-wide 
price inflation because the analysis is conducted in constant 2014 dollars (cost per case, in this study, refers to 
real cost per case). Nor is the decline explained by slower health care price growth. Health care price growth 
exceeded economy-wide price growth by 0.6 percentage points from 1996 to 2005 and 0.5 percentage points 
from 2005 to 2015. Thus, after converting to constant dollars, health care prices contributed only 0.1 
percentage points to the 2.0 percentage point slowdown. This suggests that the slowdown in cost per case 
was the result of slower growth in the volume of (goods and) services per case.  

Among the 67 medical conditions in the study, trauma contributed the most to the decline in cost per case, 
accounting for over 10% of the overall effect. Exhibit 5 plots the growth in cost per case for trauma from 1999 
through 2012 using a 5 year centered moving average to reduce noise. Trauma consists of wounds and 
fractures and makes substantial use of imaging. A recent study found that federal policies had successfully 
reduced the use and complexity of imaging starting in 2008. This could help explain the drop in trauma cost 
per case after 2008. 
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Exhibit 5: Annual growth in cost per case for trauma 

 
Note: Growth rate is 5-year centered moving average. 
 

For kidney disease, cost per case growth bottomed out at negative 5% in 2008 and has since been trending 
back up (Exhibit 6). Federal policies probably played a significant role in the slowdown. In 2007 through 
2009, there was a substantial decline in the use of erythrocyte stimulating agents (ESAs) for dialysis patients 
due to an FDA warning in 2006 and a change in Medicare reimbursement policies for outpatient dialysis.10  
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Exhibit 6: Annual growth in cost per case for kidney disease 

 
Note: Growth rate is 5-year centered moving average. 
 
The growth in cost per case for cancer exhibits a third pattern, peaking at over 7% growth in 2004 and then 
dropping to negative growth starting in 2010.  
 

Exhibit 7: Annual growth in cost per case for cancer 

 
Note: Growth rate is 5-year centered moving average. 
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Conclusions 

The health spending growth slowdown is due to slower growth in cost per case, with treated prevalence 
showing little overall change between periods considered. This finding is consistent with published research 
comparing the period 2000 to 2005 with the period 2005 to 2010.i This is significant as the data source was 
the blended HCSA account that incorporates large claims data sets and, as such, differs from the MEPS data 
used in this study.  

The slowdown in cost per case is not explained by prices of health care goods and services as there was little 
difference in real price growth between these two periods (health prices grew about a half percentage point 
faster than economy-wide prices in both periods). Thus, the slowdown must be related to changes in the 
quantity and mix of services associated with the annual treatment per person with a condition.  

Seven medical conditions accounted for over half of the slowdown in cost per case and provide some clues as 
to potential underlying causes. For trauma and back problems, slower spending coincided with less intensive 
use of imaging. For kidney disease, less use of high-cost medications seems to have been a factor. In both 
instances, federal policies have been credited with the reduced spending. In the case of hypertension and 
hyperlipidemia, patent cliffs and subsequent shifts to low-cost generics would appear to be key causes. For 
cancer, the sources of the slowdown are less clear.  

A more in depth analysis is needed, covering more of the high-impact medical conditions, before the sources 
of the slowdown can be fully described. This initial look suggests that less intensive use of imaging and 
expensive medications, brought about by federal policy changes, played a significant role. These are 
important accomplishments but would seem to be limited in their ability to impact growth longer term. One 
can only reduce the use of imaging and high cost medications so far. Furthermore, the vast majority of 
prescriptions are now generics and we may be close to the upper limit of what is achievable as long as 
research continues to produce new and improved medications. 
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APPENDIX A: SUPPLEMENTAL EXHIBITS 

Exhibit A-1: AHRQ Medical Condition Definitions 
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Exhibit A-1 (continued)  
                         Additional Detail 

Mental disorders 
• anxiety and depression: 69, 72, 74 
• dementia: 68 
• other mental disorders: remaining mental disorders 

Heart disease 
• coronary heart disease: 100-102, 104 
• congestive heart failure: 103, 108 
• dysrhythmias: 105–107 
• heart valve disorders: 96 

Other care and screening 
• screening and prevention: 10 

o  this category also includes general exams, well  child visits, vision exams, and immunizations where no 
medical condition was l isted in MEPS.  

• the remaining codes are included under other care and screening 

COPD/asthma 
• COPD: 127 
• asthma: 128 
• other respiratory disorders: 129-134 

Notes: CCS codes refer to clinical classification software codes developed by AHRQ. The Additional Detail box 
above shows how the 61 AHRQ aggregate medical conditions shown in the previous box were expanded to a 
total of 69. For example, “mental disorders” in the AHRQ listing is replaced by three categories: anxiety and 
depression, dementia, and all other mental disorders.  

 

`` 
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Exhibit A-2: Medical Condition Descriptive Statistics
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Exhibit A-2: Medical Condition Descriptive Statistics (concluded) 

 
Note: These figures are averages for the years 2012-2014 
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Exhibit A-3: Treated prevalence and cost per case contributions to real per capita spending growth:  
 1997-2014 
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Exhibit A-4: Growth rate contributions by component, major diagnostic category, and time period 

 
Notes: This exhibit provides information on how much of the slowdown was attributable to each of an all-
inclusive set of disease groupings (major diagnostic categories or MDCs). The first set of columns focus on the 
full impact of each MDC on the slowdown. These MDC effects are broken into treated prevalence and cost per 
case components in subsequent columns. The last column indicates the relative size of each MDC in terms of 
their share of health spending in 2005. Larger MDCs are highlighted. Some figures may not add due to 
rounding. 



 

 

RESEARCH BRIEF      August 2017       15 

 

 

 

 

 Updated Analysis of Cost per Case and Treated Prevalence

 

APPENDIX B: METHOD FOR COMPUTING CONTRIBUTION TO ANNUAL GROWTH IN 
REAL PER CAPITA SPENDING 

Exhibit B-1 illustrates the method for computing, for any given medical condition, the contributions of treated 
prevalence (TP) and cost per case (CPC) to the annual growth in real per capita health spending (RPC). The 
computations use hypertension as the example medical condition and 2005-06 as period of annual growth. 
The top row shows that RPC increased by $109, or 2.4%. The next rows show the change in TP, CPC, and RPC 
for hypertension between these two years, with TP up and CPC down, and RPC down. The final two rows 
compute the TP and CPC components of the change in RPC for hypertension, applying formulas (1) and (2): 

(1) TP component = (TPt+1 – TPt) x (CPCt + CPCt+1)/2 
(2) CPC component = (CPCt+1 – CPCt) x (TPt + TPt+1)/2 

It shows that the increase in TP pushed hypertension RPC up by $4.1 while the decrease in CPC pushed it down 
by $5.0 for a net decrease of $0.9. The final column divides these dollar amounts by all conditions RPC in 
2005 ($4,591) to represent their contributions to the 2.4% growth in all conditions RPC. It shows that 
hypertension contributed -0.02 percentage points to the 2.4% growth in all conditions RPC with TP 
contributing 0.09 percentage points and CPC contributing -0.11 percentage points.   

Exhibit B-1: Calculation of hypertension contribution to annual real per capita (RPC) growth 2005-06 
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APPENDIX C: METHOD FOR COMPUTING CONTRIBUTIONS TO THE SLOWDOWN IN 
RPC (1996-2005 VERSUS 2005-2014) 

The calculations in Exhibit B-1 were applied to all medical conditions for each of the 18 year-to-year changes in 
the data set between 1996 and 2014. Exhibit C-1 shows how these statistics were used to compute the 
contribution of a particular medical condition (by TP and CPC component) to the slowdown in the average 
growth rate in all condition RPC when comparing 1996-05 to 2005-14. The first row shows that the average 
growth rate in all condition RPC slowed from 4.0% to 2.1% between these two periods, a slowdown of 1.9 
percentage points. The next two rows show the contributions of TP and CPC to average RPC growth during 
each period and, hence, to the slowdown. These contributions are computed by summing the TP and CPC 
contributions across all medical conditions for each year-to-year change and then taking the average across all 
of the year-to year changes in each period. These results show how much of the growth in all conditions RPC 
was due to TP and to CPC in each period and how much TP and CPC contributed to the slowdown (CPC drove 
all of the slowdown and then some with TP pushing slightly in the opposite direction). 
 
The next rows show the impact of hypertension, and its TP and CPC components, in these various dimensions. 
The TP and CPC contributions are the averages of the year-to-year contributions across the years in each 
period. The total hypertension impact (labeled RPC) is the sum of its TP and CPC components.  

 
Exhibit C-1: Calculation of hypertension contribution to RPC slowdown (1996-05 vs 2005-14) 
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