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Purpose: The National Cholesterol Education 
Program, Adult Treatment Panel III (NCEP ATP III) 
included diabetes mellitus (DM) as a risk factor 
for major coronary events equivalent to existing 
coronary heart disease (CHD). This study estimates 
the national prevalence of additional CHD risk 
factors for US adults with and without DM and 
heart disease using Medical Expenditure Panel 
Survey (MEPS) data.

Methods: In this retrospective study using 
nationally representative 2000 and 2002 MEPS 
survey data, DM and CHD for adult respondents 
(n = 44 481) were identified by ICD-9 codes  
or self-reported DM, coronary heart disease, angina, 
heart attack or stroke, or other heart disease. Six 
additional risk factors assessed were hypertension, 
hypercholesterolemia, smoking, age (≥ 45 years 
[men], ≥ 55 years [women]), obesity, and physical 
inactivity. The national prevalence of cardiac risk 
factors was assessed in four subgroups:  
CHD–/DM–; CHD–/DM+; CHD+/DM–, CHD+/DM+.

Results: The CHD–/DM+ group had significantly 

higher mean risk factor counts than did the 
CHD–/DM– group and the CHD+/DM– group (2.6 
versus 1.4 and 2.4, respectively; both p < 0.01). 
The CHD+/DM+ group had the highest mean risk 
factor count at 3.4. Proportions of US adults in 
each subgroup with two or more risk factors were 
CHD–/DM–: 39.5%; CHD–/DM+: 81.9%; CHD+/
DM–: 74.9%; CHD+/DM+: 95.1%. Limitations of 
this study include the use of self-reported data 
and the lack of data regarding family history 
of CHD, both of which are likely to result in 
conservative prevalence estimates.

Conclusion: Results presented here indicate that 
diabetes, with or without co-morbid heart disease, 
is associated with a high prevalence of cardiac 
risk factors in US adults. The prevalence estimates 
reported here demonstrate the extensiveness 
of this public health issue. It is essential that 
medical providers treat modifiable risk factors in 
patients with diabetes aggressively with lifestyle 
modifications and pharmacotherapy consistent 
with NCEP ATP III recommendations.

A B S T R A C T

Introduction

Diabetes affects over 20 million Americans, and is 
associated with a risk of death twice that of people 
without diabetes1. Direct costs to treat diabetes in 2002 
were $92 billion, double the estimate from just 5 years 

earlier2. In addition, diabetes is the leading cause of 
blindness and renal failure in the United States1.

The National Cholesterol Education Program, 
Adult Treatment Panel III (NCEP ATP III) included 
diabetes mellitus (DM) as a risk factor for major 
coronary events equivalent to existing coronary heart 
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disease (CHD)3. This designation is supported by a 
number of studies using various large US and European 
cohorts reporting an increased risk for cardiac events 
and mortality among people with metabolic syndrome 
and diabetes4–10. Cardiac risk factors have been shown 
in clinical trials to be treatable11, and Healthy People 
2010 has set national targets for smoking cessation, 
weight control, and monitoring of cholesterol levels 
and blood pressure12.

National statistics on the prevalence of individual 
cardiac risk factors are available from the American 
Heart Association and databases such as the Center for 
Disease Control’s Behavioral Risk Factor Surveillance 
System13–15, as well as other large cohorts16. However, 
data on the magnitude of the combined public health 
problem, the prevalence of multiple cardiovascular risk 
factors in patients with and without diabetes and CHD, 
are limited. We used the Medical Expenditure Panel 
Survey (MEPS) to determine the US prevalence of 
multiple CHD risk factors (in addition to CHD and/or 
DM) among people with and without CHD and DM.

Patients and methods

Data on demographic characteristics, behaviors, and 
medical conditions (i.e., age, sex, body mass index 
[BMI, calculated from self-reported height and weight], 
smoking history, and physical activity) were obtained 
from the MEPS databases. MEPS is cosponsored by 
AHRQ and the National Center for Health Statistics 
(NCHS), and is a nationally representative sample 
of the US civilian non-institutionalized population17. 
Use of the MEPS database for these analyses met 
two important criteria. First, because the database is 
nationally representative, the results are generalizable 
to the US population. Second, the database includes the 
patient-level variables necessary to conduct this study.

The sample design of the MEPS survey includes 
stratification, clustering, multiple stages of selection, 
and disproportionate sampling17. MEPS sampling 
weights reflect adjustments for survey non-response 
and population totals from the Current Population 
Survey. To obtain nationally representative prevalence 
estimates from MEPS survey data, MEPS survey 
weights were applied in all statistical analyses17.

MEPS uses a rolling survey design in which data 
collection is begun for a new representative sample 
of households each year and repeated over a 2‑year 
period to provide overlapping panels of survey data17. 
MEPS data from alternating years (2000 and 2002) 
were pooled for these analyses to increase sample size. 
Given the overlapping design, data from 2001 were 
excluded to avoid using repeated measures for a subset 
of the same subjects.

Medical conditions were based on ICD-9-Clinical 
Modification (ICD-9) codes18, truncated to three 
digits in the MEPS database to ensure privacy for 
respondents. All analyses were conducted using 
STATA 8.1 (StataCorp, College Station, TX) to 
account for the complex sampling structure of MEPS 
by using MEPS-provided person-level and variance 
adjustment weights, ensuring nationally representative 
estimates. The Colorado Multiple Institution Review 
Board approved this study.

MEPS respondents 18 years of age and older 
were included and assigned to one of four groups: 
CHD–/DM–; CHD–/DM+; CHD+/DM–; or CHD+/
DM+. CHD status was based on ICD-9 codes for 
one or more of the following: acute myocardial 
infarction (MI), acute ischemic heart disease (IHD), 
old MI, angina, chronic IHD, heart failure, stroke, 
atherosclerosis, peripheral vascular disease, or a 
yes answer when the respondent was asked if they 
had ever been diagnosed with CHD, angina, heart 
attack, stroke, or other heart disease. Diabetes status 
was based on the presence of ICD-9 code or a yes 
answer when asked if they had ever been diagnosed  
with diabetes.

Data on six cardiac risk factors, exclusive of 
diabetes and/or cardiovascular disease, were 
obtained from the MEPS database: hypertension 
(based on ICD-9 code), hypercholesterolemia 
(based on ICD-9 code), history of smoking, age 
(men ≥ 45 years, women ≥ 55 years), obesity as 
determined by body mass index (BMI) ≥ 30 kg/m2,  
and lack of physical activity. Differences between mean 
CRF counts and proportion of each group at each risk 
factor level were determined using the z-test.

Results

A total of 44 481 respondents 18 years of age or 
older were surveyed, a cohort that represented 416.4 
million US adults during the 2 years (2000 and 2002). 
Prevalence of multiple risk factors and mean risk 
factor counts for each group are shown in Figure 1. 
The prevalence of two or more cardiac risk factors was 
significantly higher among adults with diabetes than 
without, regardless of CHD status (CHD+: 95% vs. 
75%; CHD–: 82% vs. 40%, both p < 0.01). Similarly, 
adults with diabetes with and without CHD had a 
significantly higher prevalence of three or more risk 
factors compared to those without diabetes (CHD+: 
79% vs. 49%; CHD–: 55% vs. 16%, both p < 0.01). 
Mean risk factor counts, exclusive of diabetes or CHD, 
were significantly higher ( p < 0.01) for the CHD–/
DM+ group (2.6, SE = 0.03) than either the CHD–/
DM– group (1.3, SE = 0.01) or the CHD+/DM– group 
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(2.4, SE = 0.03). The CHD+/DM+ group had a mean 
CRF count of 3.4 (SE = 0.04), significantly higher than 
the CHD–/DM+ and CHD+/DM– groups ( p < 0.01).

Discussion

The presence of diabetes, with or without existing 
CHD, is associated with a high prevalence of multiple 
cardiac risk factors in the general population, putting 
people with diabetes at high risk for major coronary 
events. Of note as well is the result that 40% of US 
adults without diagnosed diabetes or CHD have two 
or more cardiac risk factors, a proportion that would 
increase with the inclusion of family history. The 
national prevalence of multiple cardiac risk factors in 
US adults reported here demonstrates the extensive
ness of this public health issue in patients before and 
after developing diabetes and/or CHD.

Clinical trials investigating treatment of type 2 
diabetes have in the past focused on individual risk 
factors19. The high prevalence of multiple cardiac risk 
factors reported here supports the need for study 
and implementation of multifactorial treatment 
interventions. A number of ongoing trials continue 
to investigate the ability of multiple interventions 
targeting lifestyle issues, hypertension, dyslipidemia, 
and glycemic control to reduce cardiovascular risk in 
diabetes20. Completed trials, such as the STENO‑2 
study, document the significant benefits in micro

vascular and macrovascular outcomes that accompany 
multi-interventional strategies to reduce cardiovascular 
risk factors21. The public health challenge remaining is 
to translate these research results into routine practice 
in primary care settings.

Limitations of this study include the use of 
self-reported data and the lack of data regarding 
family history of CHD. In addition, information 
on undiagnosed conditions is not included in the 
database. However, self-reported data are often used 
in large database studies involving diabetes7,9,22, and the 
potential under-reporting of conditions from patient 
self-report is likely to result in conservative prevalence 
estimates.

Future studies with the MEPS database will build 
upon the results of the present study by investigating 
levels of use of appropriate medications and patterns of 
physician advice to exercise and monitor diet in patients 
with cardiovascular risk factors. Further study is also 
warranted to identify the prevalence of risk factors in 
cohorts in which clinical data and family history are 
available. Based on the limitations of national data sets, 
these studies may be limited to smaller, regional or 
local cohorts.

Conclusion

Considering the proportions of US adults with diabetes 
and with multiple cardiac risk factors in this nationally 
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Figure 1.  Percent of respondents with two or more and with three or more risk factors and mean risk factor count, exclusive 
of diabetes or CHD, stratified by CHD and DM status. Notes: Risk factors include diagnosis of hypertension (based on 
ICD‑9 code), hypercholesterolemia (based on ICD-9 code), history of smoking, age (men ≥ 45 years, women ≥ 55 years), 

obesity as determined by body mass index (BMI) ≥ 30 kg/m2, and lack of physical activity. Risk factor counts are exclusive of 
CHD and DM. Abbreviations: CHD = coronary heart disease; DM = diabetes mellitus.
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representative database, it is important that health 
care providers aggressively educate patients and treat 
modifiable risk factors through lifestyle modifications 
and pharmacotherapy consistent with NCEP ATP 
III recommendations before patients develop CHD. 
For patients with diabetes, with or without CHD, 
effective treatment is critical for primary and secondary 
prevention of cardiovascular disease.
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