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BACKGROUND: Long-term health utility scores and costs used in 
cost-effectiveness analyses of cardiovascular disease prevention and 
management can be inconsistent, outdated, or invalid for the diverse 
population of the United States. Our aim was to develop a user friendly, 
standardized, publicly available code and catalog to derive more 
valid long-term values for health utility and expenditures following 
cardiovascular disease events.

METHODS: Individual-level Short Form-12 version 2 health-related quality 
of life and expenditure data were obtained from the pooled 2011 to 
2016 Medical Expenditure Panel Surveys. We developed code using the 
R programming language to estimate preference-weighted Short Form-
6D utility scores from the Short Form-12 for quality-adjusted life year 
calculations and predict annual health care expenditures. Result predictors 
included cardiovascular disease diagnosis (myocardial infarction, ischemic 
stroke, heart failure, cardiac dysrhythmias, angina pectoris, and peripheral 
artery disease), sociodemographic factors, and comorbidity variables.

RESULTS: The cardiovascular disease diagnoses with the lowest utility 
scores were heart failure (0.635 [95% CI, 0.615–0.655]), angina pectoris 
(0.649 [95% CI, 0.630–0.667]), and ischemic stroke (0.649 [95% CI, 
0.635–0.663]). The highest annual expenditures were for heart failure 
($20 764 [95% CI, $17 500–$24 027]), angina pectoris ($18 428 [95% 
CI, $16 102–$20 754]), and ischemic stroke ($16 925 [95% CI, $15 672–
$20 616]).

CONCLUSIONS: The developed code and catalog may improve the 
quality and comparability of cost-effectiveness analyses by providing 
standardized methods for extracting long-term health utility scores and 
expenditures from Medical Expenditure Panel Survey data, which are more 
current and representative of the US population than previous sources.

Estimating Long-Term Health Utility Scores 
and Expenditures for Cardiovascular Disease 
From the Medical Expenditure Panel Survey

METHODS PAPER
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Cardiovascular disease (CVD), largely compris-
ing of myocardial infarction, ischemic stroke, 
and heart failure, had a prevalence of 24.3 mil-

lion (9%) adult (age ≥20 years) Americans in 2016 
and is projected to increase by >40% by 2035.1,2 
Medical costs directly related to CVD will follow 
this trend, increasing from $283.4 billion (2015) to 
$572.3 billion (2035); totaling more than any other 
group of medical conditions.1–3 Therefore, the pres-
sure to contain the clinical and financial burdens of 
CVD will increase with each year. This is challenging 
policy makers and clinicians to deliver cardiovascular 
health care more efficiently.4

Cost-effectiveness analysis (CEA), an analytic 
technique to compare the expected value of alter-
native strategies, has emerged to better understand 
clinical and economic trade-offs and guide medi-
cal and reimbursement decision making.5 The ma-
jor components of a CEA include the estimation of 
survival and health state utility values in the form 
of quality-adjusted life years and costs from vary-
ing perspectives, such as the health care sector or 
society. CEAs of interventions for prevention and 
management of CVD generally use mathematical 
modeling of quality-adjusted life years and costs 
over a lifetime horizon to capture all the relevant 
consequences of the interventions.

However, due to the limited availability of health 
state utility and expenditure data, economic modeling 
studies of cardiovascular interventions generally rely on 
combining estimates of costs and utility scores from 
secondary data sources. As such, cost inputs are often 
estimated from historic data by inflating over multiple 
years and from other countries with markedly different 
health care systems and financing. This is a recognized 
issue noted as a common limitation in CEAs.6 Further-
more, long-term outcomes and morbidity are not fixed 
and improve with the advent of more advanced tech-
nologies. Examples for CVD include percutaneous coro-
nary interventions for myocardial infarction and the in-
troduction of intravenous tissue plasminogen activator 
and mechanical thrombectomy for stroke.1,7 Moreover, 
it has been shown that the general population reports 
substantially decreased health-related quality of life in 
the past 2 decades.8,9

Our aim was to develop a methodology with user 
friendly, standardized, statistical code, and nation-
ally representative catalog for estimating long-term 
health utility scores and annual expenditure esti-
mates. The statistical code was designed to provide 
both off-the-shelf utility and expenditure values and 
equations to individualize these parameters; this 
was illustrated by using CVD events as an example. 
The code is open source and customizable to the 
time-period, medical conditions, and US subpopula-
tions of interest.

METHODS
Study Design and Data Sources
The data and materials herein are publicly available (https://
meps.ahrq.gov/), and specific directions on how to use and 
locate the data sources are in the Data Supplement. Data from 
the Medical Expenditure Panel Survey (MEPS), collected by the 
Agency for Healthcare Research and Quality, were analyzed. 
This study was exempt from the purview of the Institutional 
Review Board and did not require patient consent as it uses 
publicly available deidentified survey data. The MEPS provides 
nationally representative data on health care use, expendi-
tures, sources of payment, and health insurance coverage for 
the United States civilian, noninstitutionalized population.10 
The MEPS has a panel design, which includes 5 rounds of 
interviews for each individual over a 2-year period, allowing 
longitudinal analysis at the person level.10 It is estimated that 
complete data are available in 92% of cases (panels 16–20) 
for all 5 rounds of the survey. Missing values were completed 
in MEPS through weighted hot-deck imputation procedures.11 
In each year, one panel is in its first year of data collection, 
and the prior panel is in its second year of data collection 
(Figure). The MEPS has been used extensively to estimate 
health-related quality of life, resource utilization, and health 
care costs for a variety of medical conditions in the literature, 
including CVD.12–15

We used the MEPS Household Component full-year and 
event files from 2011 to 2016 for this article. The MEPS 
Household Component provides separate data files, includ-
ing health status, demographic, and socioeconomic vari-
ables.10 Baseline CVD status was defined using the Medical 
Conditions and Consolidated Data files in the first year of 
each panel (2011–2015). Demographic, socioeconomic, 
and comorbidity variables were obtained in the first year 
of each panel as well. The outcome variables, long-term 
annual health care expenditures, utilization, and long-term 
utility scores, were obtained from the second year of each 
panel (2012–2016).

The CVD diagnoses of interest were myocardial infarction, 
ischemic stroke, heart failure, cardiac dysrhythmias, angina 
pectoris, and peripheral artery disease. There are 2 methods 
to identify patients with these CVD diagnoses using the MEPS 
and both have been described in the literature previously.16–19 
The International Classification of Diseases (ICD) code method 
identifies patients in the MEPS Medical Conditions file by 
events coded using the ICD 9 (years 2011–2015). The ICD 
codes have been categorized in accordance with previous lit-
erature on CVD costs for comparison (Table 1).20 The prior-
ity condition method identifies patients in the consolidated 
data file based on the priority conditions section of the MEPS 
Household Component questionnaire. These priority condi-
tions (15 total) were patient-reported and prespecified by the 
Agency for Healthcare Research and Quality because of their 
prevalence, expense, or relevance to policy.21 Although pri-
ority conditions are more general and coded by groups of 
ICD codes, they include an age of diagnosis to distinguish 
between recently (≤1 year before survey) or previously diag-
nosed (>1 year before survey) medical conditions. Priority 
conditions for CVD events were limited and include myocar-
dial infarction, stroke/transient ischemic attack/ministroke, 
and angina/angina pectoris (Table 1).
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Health Care Expenditures and Utilization
Health care expenditures and utilization data are provided in 
each of the MEPS Household Component Event files for the 
following: prescribed medicines, dental visits, other medical 
expenses, hospital inpatient stays, emergency room visits, out-
patient visits, office-based medical provider visits, and home 
health. For this article, we analyzed expenditures by type of 
event (event file types mentioned in previous sentence) and 
payer. Payer type was categorized as family (also referred to as 
out-of-pocket), Medicare, Medicaid, private, and total. Health 
care utilization code was included for the user, although not 
analyzed for the purposes of this article, and is calculated as 
the sum of events for each individual for each type of event.

We inflated family (out-of-pocket) expenditures to 2017 
USD with the consumer price index. The other medical expen-
ditures were inflated to 2017 USD with the personal con-
sumer expenditures health index.22

Health Utility Scores
The MEPS consolidated files contain the Short Form (SF) 12 
(version 2) health survey results. The SF-12 is a multidimen-
sional generic measure of health-related quality of life, based 
on 8 dimensions of health: physical functioning, role limita-
tions—physical, bodily pain, general health, vitality, social 
functioning, role limitations—emotional and mental health.23 
The SF-12 can be adapted to a simplified health status clas-
sification with 6 dimensions (SF-6D) by removing general 
health and combining the role limitations dimensions.23,24 The 
SF-6D generates 18 000 possible health states, which can be 
valued using a set of preference weights based on the valu-
ation technique of standard gamble in UK population-based 
sample. SF-6D utility scores fall between 0.35 and 1.0. These 
utility scores can subsequently be combined with survival 
rates to obtain quality-adjusted life years for cost-effective-
ness analyses.23

Data Analysis
We developed statistical code in R software, version 2.5.2 (R 
Foundation for Statistical Computing, http://www.r-project.
org/) to estimate SF-6D utility scores and expenditures for dif-
ferent groups of individuals with specific CVD diagnoses in 

their medical history, a subgroup without any reported CVD 
diagnoses, and the total population. To adjust for the com-
plex survey sampling method of MEPS, all estimates were 
weighted with appropriate survey modeling and summary 
functions as provided in the R survey package to represent 
estimates for the United States civilian, noninstitutional-
ized population. For descriptive statistics, we estimated the 
median with 25th and 75th percentiles. Furthermore, we 
calculated means with SE and 95% CI. For variance esti-
mation, we assumed a normal distribution for utility scores. 
For annual expenditures, we used nonparametric bootstrap 
methods with 200 bootstrap replicates.

In multivariable analyses, we used multiple linear regres-
sion to analyze SF-6D utility scores and a 2-part regression 
model to analyze expenditures. The 2-part model included 
a log-binomial model (logistic regression) for modeling non-
zero versus zero costs, and a generalized linear regression 
model with log-link and γ distribution for modeling costs 
in those with nonzero costs. These multivariable models 
included all of the CVD diagnoses as defined in Table 1, as 
well as age, sex, and diabetes as independent variables and 
were incrementally extended with race/ethnicity, insurance 
coverage, family income, education, body mass index, and 
Charlson Comorbidity Index. Diabetes was included sepa-
rately as it is known to be a major risk factor for CVD.1 In 
a more extensive model, we also allowed for interaction 
between any CVD diagnosis and age. All reported P values 
were 2-sided with an α=0.05.

RESULTS
We included a total of 126 065 individuals 18 years 
of age or older for the analysis. This study sample 
was weighted to a total of 238 971 308 individuals to 
produce an estimate for the population of the Unit-
ed States. The most prevalent CVD diagnoses were 
found to be myocardial infarct (5%), cardiac dys-
rhythmias (2%), and ischemic stroke (2%; Table  1). 
In general, the prevalence of diabetes, old age, Medi-
care insurance coverage, low-income levels (poor/
negative, near poor, and low), and a higher Charlson 

Figure. Panel design.
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Comorbidity Index were higher in individuals with 
CVD at baseline compared with those without CVD 
(Table I in the Data Supplement).

Individuals without a CVD medical condition and 
within the total population had unadjusted, sample 
weighted mean long-term SF-6D utility scores of 
0.786 and 0.791, respectively. Using the ICD code 
method, individuals with heart failure had the low-
est mean long-term utility (0.635 [95% CI, 0.615–
0.655]), followed by angina pectoris (0.649 [95% 
CI, 0.630–0.667]), and ischemic stroke (0.649 [95% 
CI, 0.635–0.663]; Table 2). Using the priority condi-
tion method, long-term utility scores were similar be-
tween those recently and previously diagnosed and 
differences remained nonsignificant following multi-
variable adjustment.

In a multiple linear regression of long-term SF-6D 
utility scores by CVD type, diabetes, age, and sex, it was 
found that ischemic stroke (−0.081 [95% CI, −0.096 
to −0.066]), heart failure (−0.073 [95% CI, −0.094 to 
−0.053]), and angina pectoris (−0.067 [95% CI, −0.087 

to −0.048]) had the greatest disutility, although all CVD 
diagnoses decreased utility significantly (P<0.01; Table 
II in the Data Supplement).

CVD diagnoses with the highest mean long-term 
annual expenditures using the ICD code method were 
heart failure ($20 764 [95% CI, $17 500–$24 027]), 
angina pectoris ($18 428 [95% CI, $16 102–$20 754]), 
and ischemic stroke ($16 925 [95% CI, 15 672–
$20 616; Table 3). In the priority condition method, an-
gina/angina pectoris had the highest mean long-term 
annual expenditures regardless of time of diagnosis at 
$21 907 for recent diagnosis and $16 701 when diag-
nosed previously (P=0.07). Stroke/transient ischemic 
attack/ministroke was the only priority condition with 
a significant difference between the long-term annual 
expenditures for events experienced recently (within a 
year) versus longer ago (P=0.045; Table 3). After mul-
tivariable adjustment, however, this difference was no 
longer significant for stroke/transient ischemic attack/
ministroke, but for angina/angina pectoris, it became 
significant (P=0.01).

Table 1. Medical Conditions Including Cardiovascular Disease Diagnoses and Diabetes

Medical condition

ICD code method Priority condition method

N Weighted N Prevalence ICD-9/10 Priority condition category N (≤1 y) N (>1 y)

Myocardial infarct 6049 12 520 433 5% 410/I21; 414/I25 Heart attack/myocardial infarct 743 3593

Ischemic stroke 2004 4 023 249 2% 433; 434; 436/I63 Stroke/transient ischemic attack/
ministroke

1066 3553

Heart failure 905 1 713 779 1% 428/I50 NA … …

Cardiac dysrhythmias 2374 5 723 171 2% 427/I47, I48, I49 NA … …

Angina pectoris 1340 2 600 623 1% 413/I20 Angina/angina pectoris 397 2326

Peripheral artery disease 1272 2 793 440 1% 440/I70; 441/I71; 442/I72; 
443/I73; 444/I74; 447/I77

NA … …

Diabetes 14 047 24 058 621 10% 250/E11 Diabetes/sugar diabetes … …

The values are calculated based on the ICD method described in the text. ICD indicates International Classification of Diseases; and NA, not available.

Table 2. Long-Term SF-6D Utility Scores by CVD Type

Medical  
condition

ICD code method Priority condition method

Mean SE 95% CI
Me-
dian

25th per-
centile

75th per-
centile

Recent 
diagnosis 
(≤1 y) SE 95% CI

Previous 
diagnosis 
(>1 y) SE 95% CI P value

Myocardial  
infarction

0.693 0.004 0.684–0.701 0.677 0.573 0.859 0.684 0.011 0.659–0.708 0.684 0.006 0.673–0.696 0.950

Ischemic stroke 0.649 0.007 0.635–0.663 0.618 0.535 0.754 0.662 0.010 0.643–0.681 0.668 0.007 0.655–0.681 0.570

Heart failure 0.635 0.010 0.615–0.655 0.612 0.534 0.737 …   …   …

Cardiac dys-
rhythmias

0.715 0.006 0.704–0.726 0.723 0.601 0.859 …   …   …

Angina pectoris 0.649 0.009 0.630–0.667 0.615 0.535 0.742 0.691 0.019 0.659–0.725 0.673 0.007 0.659–0.687 0.323

Peripheral  
artery disease

0.701 0.009 0.684–0.718 0.680 0.580 0.859 …   …   …

No CVD 0.786 0.001 0.784–0.789 0.801 0.660 0.922 …   …   …

Total  
population

0.791 0.001 0.789–0.793 0.818 0.660 0.922 …   …   …

The P value was estimated using hypothesis testing with regression and the Wald test comparing the recent to previous diagnosis variables. CVD indicates cardio-
vascular disease; ICD, International Classification of Diseases; and SF-6D, Short Form with 6 dimensions.
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In multivariable 2-part regression models, all CVD 
diagnoses had a significant effect on long-term total 
expenditures after adjusting for diabetes, age, and sex. 
Relative expenditure increases for angina pectoris and 
peripheral artery disease did, however, not reach statis-
tical significance in the part 1 logistic regression model 
(Table III in the Data Supplement). Myocardial infarction, 
cardiac dysrhythmias, angina pectoris, and peripheral 
artery disease had the greatest impact in multivariable 
part 2 γ regression models and independently increased 
long-term annual expenditure, even after adjusting for 
diabetes, age, sex, race, insurance coverage, family in-
come, education, body mass index, and Charlson Co-
morbidity Index (P<0.01; Table 4).

DISCUSSION
The developed code and catalog provide a single-
source, nationally representative set of long-term 
utility scores and annual expenditure estimates for 
patients who experienced CVD events. We analyzed 
6 CVD medical conditions using the ICD code and 
priority condition methods. Each CVD medical con-
dition contributed significantly to both disutility and 
increased annual health care expenditures. We think 
the proposed methods will improve the quality and 
comparability of CEAs across studies by providing user 
friendly methodology and more current and represen-
tative utility values and expenditures.

CVD CEA modelers are able to use the methods 
presented in this article in a variety of ways. When the 
CEA model is based on state-transition modeling with 
cohort simulation, crude estimates stratified by CVD 
condition, as presented in Tables 2 and 3, can be used 
to inform utility and cost parameters for health states of 
post-CVD versus no CVD. For a CVD-free health state, 
expenditures can be assumed based on our method 
(with a mean of $5556 per year), and these should not 
be subtracted from costs observed in CVD states to iso-
late the direct costs of CVD.

Yet oftentimes, modelers want to at least incor-
porate an age- and sex-adjusted effect on long-term 
utility weights and expenditures, even when using co-
hort simulation. As such, regression equations from 
age- and sex-adjusted models (Models 1 in Tables II 
and III in the Data Supplement) can be used. For in-
dividual-level or microsimulation state-transition mod-
els, depending on the availability of data on covari-
ables at the individual-level, regression equations for 
utility weights and costs can be further individualized 
with our code. Covariables indicating CVD subtypes 
should be set to one in these equations (within post-
CVD health states), whereas they equal zero when no 
CVD has occurred in the simulated cohort or individual 
in CVD-free health states (see Methods in the Data 
Supplement for a more detailed explanation).Ta
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Table 4. Impact of Diagnoses and Individual Characteristics on Utility Values (SF-6D) and Total Annual Expenditures

Characteristic

SF-6D

Annual expenditures (2-part model)

Part 1: logistic regression Part 2: γ regression

β 95% CI P value exp (β) 95% CI P value exp (β) 95% CI P value

Baseline 0.817 0.798 to 0.835 <0.001 1.653 1.168 to 2.339 0.001 2600.846 1902.747 to 3555.072 <0.001

Myocardial infarction −0.012 −0.021 to −0.003 0.008 2.937 1.798 to 4.798 <0.001 1.177 1.032 to 1.343 0.016

Ischemic stroke −0.026 −0.043 to −0.009 0.003 0.948 0.354 to 2.540 0.859 1.016 0.871 to 1.186 0.838

Heart failure −0.045 −0.066 to −0.024 <0.001 1.830 0.402 to 8.325 0.486 0.948 0.810 to 1.110 0.510

Cardiac dysrhythmias −0.024 −0.035 to −0.012 <0.001 2.389 1.269 to 4.499 0.001 1.449 1.286 to 1.634 <0.001

Angina pectoris −0.051 −0.071 to −0.031 <0.001 1.472 0.566 to 3.828 0.261 1.442 1.172 to 1.774 0.001

Peripheral artery disease −0.035 −0.055 to −0.014 0.001 1.334 0.617 to 2.888 0.275 1.425 1.23 to 1.651 <0.001

Diabetes −0.033 −0.038 to −0.028 <0.001 4.382 3.401 to 5.630 <0.001 1.676 1.471 to 1.909 <0.001

Age: 18–24 … … …   … … … …

 25–44 −0.026 −0.033 to −0.019 <0.001 1.171 1.036 to 1.323 0.001 1.403 1.213 to 1.622 <0.001

 45–64 −0.047 −0.054 to −0.039 <0.001 2.121 1.834 to 2.453 <0.001 2.104 1.815 to 2.439 <0.001

 65+ −0.052 −0.067 to −0.037 <0.001 3.728 2.076 to 6.695 <0.001 2.240 1.711 to 2.932 <0.001

Female −0.024 −0.027 to −0.020 <0.001 2.369 2.153 to 2.607 <0.001 1.145 1.06 to 1.236 0.001

Race/ethnicity: Hispanic … … …   … … … …

 White −0.021 −0.026 to −0.016 <0.001 1.627 1.452 to 1.824 <0.001 1.180 1.059 to 1.315 0.003

 Black −0.003 −0.009 to 0.004 0.438 1.013 0.885 to 1.161 0.826 1.079 0.953 to 1.221 0.233

 Asian −0.008 −0.016 to −<0.001 0.043 1.025 0.848 to 1.239 0.768 1.034 0.866 to 1.235 0.711

 Other −0.030 −0.041 to −0.019 <0.001 1.461 1.134 to 1.881 0.001 1.224 1.02 to 1.469 0.031

Insurance coverage: 
Private

… … …   … … … …

 Medicare −0.007 −0.022 to 0.007 0.338 1.714 0.918 to 3.2 0.018 1.122 0.898 to 1.403 0.312

 Other public −0.066 −0.073 to −0.058 <0.001 0.959 0.834 to 1.104 0.498 1.308 1.17 to 1.462 <0.001

 Uninsured −0.016 −0.023 to −0.009 <0.001 0.355 0.313 to 0.403 <0.001 0.619 0.511 to 0.749 <0.001

Family income: Poor … … …   … … … …

 Near poor 0.009 −0.002 to 0.020 0.119 0.905 0.726 to 1.128 0.243 0.958 0.847 to 1.084 0.502

 Low 0.023 0.015 to 0.032 <0.001 0.919 0.789 to 1.071 0.184 1.020 0.882 to 1.179 0.790

 Medium 0.040 0.033 to 0.047 <0.001 0.960 0.843 to 1.092 0.478 0.919 0.824 to 1.026 0.136

 High 0.063 0.055 to 0.072 <0.001 1.344 1.127 to 1.601 <0.001 0.960 0.853 to 1.08 0.496

Education: No degree … … …   … … … …

 GED/HS 0.013 0.007 to 0.019 <0.001 1.178 1.029 to 1.348 0.002 1.076 0.943 to 1.228 0.277

 Associate/bachelor 0.016 0.009 to 0.022 <0.001 1.726 1.462 to 2.038 <0.001 1.114 0.963 to 1.289 0.148

 Master/doctorate 0.022 0.014 to 0.030 <0.001 2.124 1.684 to 2.678 <0.001 1.185 1.008 to 1.392 0.041

BMI: Underweight … … …   … … … …

 Normal weight 0.007 −0.009 to 0.023 0.419 0.985 0.709 to 1.369 0.912 0.822 0.653 to 1.035 0.097

 Overweight 0.006 −0.010 to 0.023 0.456 1.015 0.726 to 1.417 0.916 0.794 0.628 to 1.004 0.056

 Obese −0.015 −0.031 to 0.001 0.075 1.233 0.873 to 1.74 0.130 0.922 0.73 to 1.165 0.497

Charlson Comorbidity 
Index: 0

… … …   … … … …

 1 −0.039 −0.045 to −0.034 <0.001 2.037 1.701 to 2.441 <0.001 1.558 1.358 to 1.788 <0.001

 2 −0.052 −0.063 to −0.041 <0.001 3.920 2.08 to 7.387 <0.001 2.582 1.94 to 3.436 <0.001

 3–10 −0.076 −0.093 to −0.060 <0.001 8.287 3.163 to 21.715 <0.001 2.991 2.447 to 3.655 <0.001

Coefficients with negative values for SF-6D utility reflect disutilities. Coefficients for annual expenditures are shown on the natural logarithm scale. The expected 
annual expenditures E[Y|X] can be calculated as Pr(Y>0|X) · E(Y|Y>0,X) and the overall impact of diagnoses and individual characteristics in the 2-part model can be 

estimated as follows: Pr Y( | )> =
+ ∑−

0
1

1
X

e
Xβ�

and E(Y|Y>0,X) = ∑e
Xβ�

is defined as the value of the diagnosis or individual characteristic; β  is defined as the 

model coefficient on the natural log scale. BMI indicates body mass index; GED, general educational development; HS, high school; and SF-6D, Short Form with 6 
dimensions.
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The SF-6D utility weights of CVD conditions that 
we estimated from the MEPS data may differ from 
estimates obtained by other studies. The variation be-
tween studies may be explained by differences in dis-
ease severity, disease subtypes, the timing of elicitation 
since diagnosis, valuation method, comorbidities, and 
performed interventions.25 One example is the util-
ity weight for angina, which has been noted in the 
literature to vary significantly for mild (0.7–0.95) and 
severe (0.354–0.707) angina symptoms.26–28 In addi-
tion, it is known that utility weights obtained directly 
from patients generally differ from those obtained in 
community-based samples. For example, in a study by 
Blieden Betts et al,25 utility weights across cardiovascu-
lar conditions were generally higher when obtained in 
patients than when obtained in the general population. 
The SF-6D utility weights that we calculated using the 
MEPS data were based on a valuation study using stan-
dard gamble methods in a community-based sample. 
The second panel on cost-effectiveness in health and 
medicine recommends using community-based prefer-
ences for health states as the most appropriate source 
of preferences for reference case analyses.5

A model commonly used in CEAs specific to coronary 
heart disease, including myocardial infarction and angi-
na pectoris, is the coronary heart disease policy model.29 
A recent analysis using this model by Kohli-Lynch et al14 
also used MEPS data (from 1998 to 2008) for annual 
expenditures. Results were compared with those of a 
highly cited study by O’Sullivan et al20 that used medi-
cal and pharmacy claims data on enrollees of large US 
commercial health and managed Medicare plans from 
2002 through 2006 (Table IV in the Data Supplement). 
As expected, our estimates are within the range of the 
estimates from Kohli-Lynch et al, as they were based on 
data from earlier years of MEPS. However, the MEPS-
based estimates are consistently lower than those pro-
vided by O’Sullivan et al and the difference between 
background, non-CVD costs, and costs following myo-
cardial infarction, angina pectoris, and ischemic stroke 
was larger. Thus, interventions that prevent these CVD 
events may be undervalued when using the O’Sullivan 
study. One explanation may be the use of propen-
sity score matching methods for developing prediction 
equations of long-term annual cost in individuals with 
CVD versus those without, as opposed to our analysis, 
which provides multivariable regression equations of to-
tal annual costs using CVD events as covariables.

The strengths of our study are recent data, large 
sample size, and national representation. Furthermore, 
our R code is open-source customizable to the time-
period, medical conditions, and populations of inter-
est, and these values can be individualized. Our study 
may have implications for practice by standardizing the 
methods for extracting data from the MEPS and provid-
ing a source of long-term values that can be updated 

annually, as data are generally not publicly available 
from previous literature sources. The use of the most 
current and population-specific data for cost-effective-
ness analyses is of paramount importance as the Unit-
ed States health care sector is constantly in flux and 
unique. Further research to create open-source equa-
tions for other federal or national databases is required 
to improve the quality of cost-effectiveness analyses.

A number of limitations should be mentioned. First, 
our methodology is limited by reliance on respondents 
providing accurate and complete data. The MEPS data-
base contains ≈40 000 respondents each year but still 
lacks the capacity to have more specific ICD codes. As 
such, the general categories of ICD codes and priority 
conditions may not be generalizable to the more spe-
cific subcategories that are contained within them. No-
table missing expenditures in MEPS include those from 
the nursing home component (only available in 1996). 
Omitting expenditures of nursing home care may par-
ticularly affect our estimates for stroke. The proportion 
of hospitalized stroke survivors discharged to long-term 
care facilities in more recent years is 14%. Second, MEPS 
is limited to use of the SF-12 health survey as the only 
generic health-related quality of life instrument. The SF-
12 was adapted to SF-6D utility scores for this analysis. 
The SF-6D is an indirect method for estimating health 
state utilities, similar to the EQ-5D or health utilities in-
dex.30 Although the SF-6D has been shown to be a valid 
alternative to the EQ-5D, it may suffer from a floor ef-
fect, causing it to potentially underestimate the disutil-
ity of poorer states.23,25,31 Nonetheless, both the SF-6D 
and EQ-5D were able to distinguish between New York 
Heart Association functional classes, but significant dif-
ferences were only observed with the SF-6D. The SF-6D 
also showed lesser ceiling effects as compared to the 
EQ-5D, leading to the conclusion that the SF-6D would 
be the preferred measure in mild CVD conditions.32 Fi-
nally, the SF-6D utility scoring algorithm was based on 
UK population-based valuation. UK utility decrements 
are known to be generally larger than those obtained 
in US population samples. When a United States-based 
algorithm for the SF-12 health survey becomes avail-
able our code should be updated.

In summary, the code and catalog may be used to 
improve the quality and comparability of cost-effective-
ness analyses by providing standardized methods for ex-
tracting data from the MEPS. These methods and data 
source may better predict long-term utility scores and 
annual expenditure estimates following CVD events by 
being more current and representative of the US popu-
lation than previous sources.
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