
ORIGINAL INVESTIGATION

Sex-Specific Trends in Midlife Coronary
Heart Disease Risk and Prevalence
Amytis Towfighi, MD; Ling Zheng, PhD; Bruce Ovbiagele, MD

Background: While recent data indicate that stroke
prevalence in women at midlife is double that of simi-
larly aged men in the United States, little is known about
current sex-specific trends in symptomatic cardiovascu-
lar disease. This study aimed to determine sex-specific
midlife prevalence of myocardial infarction (MI) and risk
of future coronary heart disease.

Methods: We assessed the sex-specific MI prevalence
and the Framingham coronary risk score (FCRS) among
US adults aged 35 to 54 years who participated in the Na-
tional Health and Nutrition Examination Surveys
(NHANES), cross-sectional, nationally representative sur-
veys, during 1988 to 1994 and 1999 to 2004.

Results: In both epochs, men aged 35 to 54 years had a
higher prevalence of MI than similarly aged women, but
the gap narrowed in recent years as MI prevalence de-
creased among men and increased among women (2.5%
vs 0.7% in NHANES 1988-1994 [P� .01] and 2.2% vs

1.0% in NHANES 1999-2004 [P� .01]). Among men, the
mean FCRS showed an improving trend (8.6% in
NHANES 1988-1994 vs 8.1% in NHANES 1999-2004
[P=.07]), while among women, the mean FCRS wors-
ened (3.0% in NHANES 1988-1994 vs 3.3% in NHANES
1999-2004 [P=.02]). Temporal trends in FCRS compo-
nents revealed that men had more improvements in vas-
cular risk factors than women, but diabetes mellitus preva-
lence increased in both sexes.

Conclusions: Over the past 2 decades, MI prevalence
has increased among midlife women, while declining
among similarly aged men. Also, although the risk of fu-
ture hard cardiovascular events remains higher in midlife
men compared with midlife women, the gap has nar-
rowed in recent years. Greater emphasis on vascular risk
factor control in midlife women might help mitigate this
worrisome trend.
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W OMEN IN THEIR

midlife years have
historically been at a
lower risk for over-
all vascular events

than similarly aged men. We recently re-
ported, however, that in a nationally rep-
resentative sample of the US population that
participated in the National Health and Nu-
trition Examination Surveys (NHANES),
self-reported stroke prevalence among
women aged 45 to 54 years was double that
of similarly aged men.1 This sex disparity

in stroke prevalence appears to be a new
phenomenon that is evolving as a result of
increasing stroke prevalence among wom-
en.2 Whether similar sex disparities are pres-
ent or have recently developed in myocar-
dial infarction (MI) prevalence or in the risk
of future hard coronary heart disease (myo-
cardial infarction or coronary death) re-
mains unknown. We hypothesized that
given the similar pathophysiologic under-

pinnings of most strokes and ischemic car-
diovascular events, coronary heart disease
has likely increased in parallel with strokes
among midlife women. The aims of this
study were 2-fold: (1) to assess temporal
trends in sex disparities in MI prevalence
among individuals at midlife, and (2) to
assess temporal trends in sex disparities in
the risk of future hard cardiovascular events
among midlife individuals without a his-
tory of MI.

METHODS

POPULATION FOR STUDY

The NHANES are composed of cross-
sectional samples of the US noninstitutional-
ized civilian population conducted by the Na-
tional Center for Health Statistics (NCHS), a
branch of the Centers for Disease Control and
Prevention.3 The NHANES were conducted
from 1988 to 1994 in 2 phases (1988-1991 and
1991-1994) and from 1999 to 2004 in 3 phases
(1999-2000, 2001-2002, and 2003-2004), and
the data from the 2 phases and the 3 phases,
respectively, were combined herein following
NCHS recommendations.4,5 The protocols for
conduct of the NHANES were approved by the
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NCHS institutional review board, and informed consent was
obtained from all participants.6,7 The sampling plan followed
a complex, stratified, multistage, probability cluster design, with
oversampling of non-Hispanic blacks, Mexican Americans, and
the elderly, to enhance the precision of prevalence estimates
in those groups.

Interviews were conducted in sampled households, and all
individuals were invited to participate in medical examina-
tions that were conducted at nearby mobile examination cen-
ters. The interviews collected demographic, socioeconomic, di-
etary, and health-related information. Mobile examinations
consisted of medical and dental examinations, physiologic mea-
surements, and laboratory tests. Detailed descriptions of the plan
and operation of each survey have been published.6,8

The total sample examined in NHANES 1988-1994 in-
cluded 30 818 persons, while the total sample examined in
NHANES 1999-2004 included 29 402 persons. The NHANES
1988-1994 included 5112 individuals aged 35 to 54 years; the
NHANES 1999-2004 included 4594 individuals aged 35 to 54
years . Of those who participated, 4793 individuals in NHANES
1988-1994 and 4592 individuals in NHANES 1999-2004 an-
swered the question regarding a history of a physician diagno-
sis of heart attack. For the Framingham coronary risk score
(FCRS) analysis, 4326 individuals in NHANES 1988-1994 and
4075 individuals in NHANES 1999-2004 had complete data for
the components of FCRS.

STUDY VARIABLES

A history of MI was determined by self-reported physician di-
agnosis of heart attack. To calculate FCRS, individuals with a
self-reported history of a physician diagnosis of heart attack were
excluded, and the following components were used: age, sex,
total cholesterol level, high-density lipoprotein cholesterol level,
systolic blood pressure measurement, the presence or absence
of diabetes mellitus, and history of smoking.9 Smoking was de-
fined by a self-reported history of smoking more than 100 ciga-
rettes. Diabetes mellitus was defined by a self-reported physi-
cian diagnosis, self-reported current medical therapy (insulin
or oral agents), or a glycosylated hemoglobin concentration
greater than 7%. Body mass index, calculated as weight in ki-
lograms divided by height in meters squared, was measured using
standardized examination protocols. Obesity was defined as a
body mass index greater than or equal to 30.

STATISTICAL ANALYSIS

The distributions of each variable of interest were evaluated
for normality. The normality of data was determined by the shape
of histogram and the values of skewness and kurtosis (−1.0
to 1.0). Transformations (square root transformation of
FCRS) were performed when the distributions were skewed.
PROC SURVEYMEANS, PROC SURVEYREG, and PROC
SURVEYFREQ were used for the comparisons between the 2
NHANES waves. According to the NHANES Analytic and Re-
porting Guidelines, sample weights and the stratification and
clustering of the design were incorporated into our analyses
to get proper estimates and standard errors of estimates.4 All
data analyses were conducted using SAS (version 9.1; SAS In-
stitute Inc, Cary, North Carolina). Statistical hypotheses were
tested using P� .05 as the level of statistical significance.

RESULTS

Table 1 shows the demographic characteristics of in-
dividuals aged 35 to 54 years who participated in NHANES

1988-1994 and 1999-2004. Among individuals aged 35
to 54 years, men were more likely than women to report
a history of MI (2.5% vs 0.7% in NHANES 1988-1994
[P � .01] and 2.2% vs 1.0% in NHANES 1999-2004
[P� .01]). A comparison of history of MI between the 2
NHANES waves revealed that women’s MI prevalence had
increased (0.7% vs 1.0% [P=.38]) , while men’s MI preva-
lence had declined (2.5% vs. 2.2% [P=.65]); however,
the differences were not significant.

In individuals without a history of MI, the mean FCRS
was higher in men than in women (Table 2 and
Table 3). The mean FCRS increased with age in both
men and women, as expected (Table 2). Analysis of tem-
poral trends in sex-specific mean FCRS revealed that in
both age groups, the men’s mean FCRS declined (P� .01)
from NHANES 1988-1994 to NHANES 1999-2004, while
the women’s mean FCRS remained stable (Table 2). Also,
assessment of individuals with an FCRS of 20% or higher
revealed that among men aged 35 to 44 years the preva-
lence of an FCRS of 20% or higher remained stable in
both periods, while no women aged 35 to 44 years had
an FCRS of 20% or higher. Among individuals aged 45
to 54 years, however, the prevalence of an FCRS of 20%
or higher declined in men from 16% in NHANES 1988-
1994 to 10.6% in NHANES 1999-2004 (P=.01) (Table 2).
The prevalence of an FCRS of 20% or higher among
women aged 45 to 54 years remained stable (0.5% in
NHANES 1988-1994 vs 0.6% in NHANES 1999-2004
[P=.78]) (Table 2). As a result, the ratio of men to women
with an FCRS of 20% or higher decreased from 32 in
NHANES 1988-1994 to 18 in NHANES 1999-2004. When
the age groups were collapsed, the men’s mean FCRS
showed an improving trend (8.6% in NHANES 1988-
1994 vs 8.1% in NHANES 1999-2004 [P=.07]), but the
women’s mean FCRS worsened (3.0% in NHANES 1988-
1994 vs 3.3% in NHANES 1999-2004 [P=.02]) (Table 3).

With regard to sex-specific temporal trends in the com-
ponents of FCRS, all except 1 component remained stable
or improved among men. Specifically, the total choles-

Table 1. Demographic Characteristics of Individuals
Aged 35 to 54 Years Who Participated in NHANES
1988-1994 and NHANES 1999-2004

Characteristic

NHANES
1988-1994
(n=4326)

NHANES
1999-2004
(n=4075)

P
Value

Age range, y �.01
35-44 2692 2160
45-54 1634 1915

Sex, % female 52.1 50.3 .10
Race/ethnicity women, % .31

Non-Hispanic white 75.7 72.0
Non-Hispanic black 10.6 10.9
Hispanic 9.8 12.4
Other 3.9 4.7

Race/ethnicity men, % .09
Non-Hispanic white 78.0 73.6
Non-Hispanic black 9.4 9.5
Hispanic 9.3 12.6
Other 3.3 4.3

Abbreviation: NHANES, National Health and Nutrition Examination Survey.
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terol levels remained stable, the high-density lipopro-
tein levels improved slightly, the systolic blood pres-
sure levels improved, and smoking prevalence declined
(Table 3). Diabetes mellitus prevalence, however, in-
creased among men. Women, on the other hand, saw
fewer improvements; the mean high-density lipoprotein-
cholesterol level was the only component of the FCRS
to improve (Table 3). Total cholesterol levels, systolic
blood pressure levels, and smoking prevalence re-
mained stable, while diabetes mellitus prevalence in-
creased (Table 3). Assessment of temporal trends in obe-
sity prevalence revealed that the prevalence of obesity
increased in both men and women from NHANES 1988-
1994 to NHANES 1999-2004 (Table 3).

In NHANES 1999-2004, the mean (SE) FCRS was 3.0%
(0.1%) among nondiabetic women and 8.6% (0.4%)
among diabetic women, suggesting that the increase in
FCRS in NHANES 1999-2004 compared with the previ-
ous decade was primarily attributable to the increase in
the prevalence of diabetes mellitus.

COMMENT

This is the first study that we are aware of that has
assessed recent temporal trends in sex-specific MI
prevalence and risk of future hard cardiovascular events
among midlife individuals. Data from this nationally
representative study comparing the prevalence of MI
across the 2 most recent decades showed a trend toward
a decline in MI prevalence among men aged 35 to 54
years and an increase in MI prevalence among similarly
aged women; however, these results did not reach sta-
tistical significance. These results are in accord with
recent data among middle-aged individuals in the

United States indicating that there is a rising stroke
prevalence among women compared with men.1

In support of what seems to be an ominous trend in
cardiovascular health among midlife women, evalua-
tion of FCRS, a reliable indicator of future risk of coro-
nary heart disease, revealed that although FCRS re-
mains higher in men than in women, the difference has
narrowed. While men’s cardiovascular risk improved in
recent years, women’s risk worsened. Temporal trends
in the components of the FCRS revealed that men’s smok-
ing rates declined and blood pressure improved in re-
cent years, whereas similar improvements were lacking
in women. Diabetes mellitus prevalence was the only com-
ponent of the FCRS to worsen in both men and women,
which might be indicative of rising insulin resistance in
the context of the growing obesity epidemic. Because dia-
betes mellitus was defined by self-reported physician di-
agnosis, self-reported current medical therapy (insulin
or oral agents), or a glycosylated hemoglobin concen-
tration greater than 7%, an increase in the use of oral hy-
poglycemics or insulin or changes in screening for dia-
betes mellitus could also play a role in the higher
prevalence observed in NHANES 1999-2004.

The lower rates of smoking, improved blood pres-
sure levels, and improved high-density lipoprotein cho-
lesterol levels among men suggest that educational cam-
paigns and drug interventions likely have had a positive
impact on cardiovascular risk factor control. These find-
ings are in line with multiple other studies that have shown
an overall improvement in hypertension, dyslipidemia,
and smoking rates in the United States in recent years.10-12

Although men in their midlife years continue to have
a higher prevalence of MI and a higher 10-year risk of
hard coronary heart disease than women of similar age,

Table 2. Comparison Between Age- and Sex-Stratified Framingham Coronary Risk Scores (FRCS) in NHANES 1988-1994
vs NHANES 1999-2004

Age Range, y

NHANES 1988-1994 NHANES 1999-2004
P

ValueNo. FCRS, Mean (SE), % No. FCRS, Mean (SE), %

Men
35-44 1214 6.5 (0.2) 1059 5.9 (0.1) �.01
45-54 768 11.9 (0.3) 953 10.6 (0.3) �.01

Women
35-44 1478 1.6 (0.04) 1101 1.6 (0.05) .92
45-54 866 5.2 (0.1) 962 5.1 (0.1) .43

Transformed FCRS,a Mean (SE) Transformed FCRS,a Mean (SE)
Men

35-44 1214 2.5 (0.03) 1059 2.3 (0.02) �.01
45-54 768 3.3 (0.04) 953 3.2 (0.04) �.01

Women
35-44 1478 1.2 (0.01) 1101 1.2 (0.01) .99
45-54 866 2.2 (0.03) 962 2.1 (0.03) .48

FCRS�20%, Mean (SE), % FCRS�20%, Mean (SE), %
Men

35-44 25 1.0 (0.3) 12 1.0 (0.4) .94
45-54 106 16.0 (1.7) 98 10.6 (1.4) .01

Women
35-44 0 0 0 0 NA
45-54 6 0.5 (0.3) 9 0.6 (0.3) .78

Abbreviations: FCRS, Framingham coronary risk score; NA, not applicable; NHANES, National Health and Nutrition Examination Survey.
aThe FRCS was transformed using square root transformation.
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our study suggests that the risk is increasing in women,
while decreasing in men. Therefore, intensification of ef-
forts at screening for and treating vascular risk factors
in women in their midlife years may be warranted. In the
past, perhaps as a result of previous data on cardiovas-
cular risk, women with cardiovascular risk factors were
not identified and treated.13-17 For example, previous stud-
ies of high-risk individuals have shown that men have
cholesterol levels measured more often and treated more
aggressively and have lower low-density lipoprotein lev-
els than women14,18-20 and that women are less likely than
men to have their hypertension controlled.13 Potential rea-
sons for these sex disparities may include patient, clini-
cian, and health system factors. Patient factors include
poorer access to care among women, competing health
concerns (eg, women think they are at a higher risk for
cancer than for cardiovascular disease),21,22 and higher
number of comorbidities.23 Clinician factors include un-
derestimation of women’s cardiovascular risks24 and ben-
efits of treatment, confidence in the ability to manage car-
diovascular disorders, prioritization of other preventive
services over cardiovascular risk factor management, and
communication and decision-making styles.23 Finally,
health system factors such as disease management pro-
grams might play a role.

The patient, physician, and health system factors that
affect sex disparities in cardiovascular disease are heavily
influenced by the perception of relative risk. Because pre-
menopausal women were historically thought to have a
lower risk of cardiovascular disease than similarly aged
men, cardiovascular disease prevention efforts have fo-
cused on men. Our recent findings of an increase in midlife
women’s stroke prevalence (resulting in twice as many
women reporting having had a stroke than men) and the
current findings of a trend toward worsening MI preva-
lence rates and hard coronary heart disease risk among
women suggest that women are not absolutely pro-
tected. While the rate of coronary heart disease remains
lower in women than in men, more attention should be
paid to overall vascular risk factor prevention in women
in their midlife years. In particular, efforts to reduce the
rising trends in obesity and diabetes mellitus in women
will likely be beneficial.

This study has some limitations. First, it relies on self-
report of physician diagnosis of MI. While self-reported
history of MI has not been evaluated in NHANES, other
studies show a sensitivity of 80% to 82%25,26 and a speci-
ficity of 99.4%.25 Second, it is cross-sectional; therefore,
caution should be exercised in making causal infer-
ences. This cross-sectional design, however, is ideally
suited for assessing sex-specific trends in cardiovascu-
lar disease prevalence and risk in a broad, nationally rep-
resentative study. Third, sex differences in FCRS in in-
dividuals younger than 45 years must be interpreted with
caution, as the score assumes that male sex confers a
higher risk of coronary heart disease in individuals
younger than 45 years. For example, with all other risk
factors being equal, a man younger than 45 years will re-
ceive a higher FCRS than a woman of the same age. Fi-
nally, the lack of significance in the temporal trends in
MI prevalence is likely attributable to the small sample
size. Nevertheless, this trend is consistent with similar

trends in both stroke and FCRS, suggesting that it is real.
Further investigation will be required to determine if this
trend has continued in more recent years.
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Table 3. Trends in Framingham Coronary Risk Score,
Components of Framingham Coronary Risk Score,
and Obesity Prevalence Among Men and Women
Aged 35 to 54 Years in the United Statesa

Variable
NHANES

1988-1994
NHANES

1999-2004
P

Value

No. of men aged 35-54 y 1982 2012
FCRS, % 8.6 (0.2) 8.1 (0.2) .07
Transformed FCRSb 2.8 (0.03) 2.7 (0.03) .09
FCRS � 20%, % (SE) 6.8 (0.6) 5.5 (0.7) .19
Total cholesterol, mg/dL 210.2 (1.3) 210.9 (1.4) .72
HDL cholesterol, mg/dL 45.4 (0.5) 46.5 (0.4) .08
SBP, mm Hg 124.2 (0.5) 121.9 (0.5) �.01
History of smoking, % (SE) 68.5 (1.8) 56.8 (1.7) �.01
History of diabetes

mellitus, % (SE)
0 5.7 (0.5) NA

BMI � 30, % (SE) 20.9 (1.1) 30.4 (1.2) �.01
No. of women aged 35-54 y 2344 2063

FCRS, % 3 (0.1) 3.3 (0.1) .02
Transformed FCRSb 1.6 (0.01) 1.7 (0.02) .006
FCRS � 20%, % (SE) 0.2 (0.1) 0.3 (0.1) .52
Total cholesterol, mg/dL 201.7 (1.3) 204.0 (1.1) .20
HDL cholesterol, mg/dL 55.3 (0.5) 57.2 (0.6) .01
SBP, mm Hg 118.6 (0.4) 118.2 (0.4) .47
History of smoking, % (SE) 46.9 (1.5) 45.2 (1.4) .46
History of diabetes

mellitus, % (SE)
0 4.7 (0.5) NA

BMI � 30, % (SE) 27.0 (1.5) 34.1 (1.4) �.01

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by height in meters squared); FCRS, Framingham coronary risk
score; HDL, high-density lipoprotein; NA, not applicable; NHANES, National
Health and Nutrition Examination Survey; SBP, systolic blood pressure.

SI conversion factor: To convert cholesterol values to millimoles per liter,
multiply by 0.0259.

aValues are expressed as mean (SE) unless indicated otherwise.
bThe FRCS was transformed using square root transformation.

(REPRINTED) ARCH INTERN MED/ VOL 169 (NO. 19), OCT 26, 2009 WWW.ARCHINTERNMED.COM
1765

©2009 American Medical Association. All rights reserved.
 at SCELC - University of Southern California, on January 20, 2010 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


REFERENCES

1. Towfighi A, Saver JL, Engelhardt R, Ovbiagele B. A midlife stroke surge among
women in the United States. Neurology. 2007;69(20):1898-1904.

2. Towfighi A, Engelhardt R, Ovbiagele B. The “weight” of the obesity epidemic: ris-
ing stroke rates among middle-aged women in the United States. Stroke. 2008;
39(2):629-630.

3. National Health and Nutrition Examination Survey. Centers for Disease Control
and Prevention Web site. http://www.cdc.gov/nchs/nhanes.htm. Accessed Janu-
ary 10, 2009.

4. National Health and Nutrition Examination Survey (NHANES) analytic guidelines.
Centers for Disease Control and Prevention Web site. http://www.cdc.gov/nchs
/about/major/nhanes/nhanes2003-2004/analytical_guidelines.htm. Accessed De-
cember 19, 2008.

5. Analytic and reporting guidelines: the Third National Health and Nutrition Exami-
nation Survey, NHANES III (1988-94). Centers for Disease Control and Preven-
tion Web site. http://www.cdc.gov/nchs/data/nhanes/nhanes3/nh3gui.pdf. Ac-
cessed December 19, 2008.

6. Plan and operation of the Third National Health and Nutrition Examination Sur-
vey, 1988-94: series 1: programs and collection procedures. Vital Health Stat 1.
1994;(32):1-407 7975354.

7. 1999-2000 National Health and Nutrition Examination Survey (NHANES): sur-
vey operations manuals, brochures, and consent documents. National Center for
Health Statistics Web site. http://www.cdc.gov/nchs/nhanes/currentnhanes
.htm. Accessed December 19, 2008.

8. National Health and Nutrition Examination Survey: questionnaires, datasets, and
related documentation. Centers for Disease Control and Prevention Web site. http:
//www.cdc.gov/nchs/nhanes/nhanes_questionnaires.htm. Accessed December
19, 2008.

9. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease using risk factor categories. Circulation. 1998;
97(18):1837-1847.

10. Carroll MD, Lacher DA, Sorlie PD, et al. Trends in serum lipids and lipoproteins
of adults, 1960-2002. JAMA. 2005;294(14):1773-1781.

11. Burt VL, Cutler JA, Higgins M, et al. Trends in the prevalence, awareness, treat-
ment, and control of hypertension in the adult US population: data from the health
examination surveys, 1960 to 1991. Hypertension. 1995;26(1):60-69.

12. Bach PB. Smoking as a factor in causing lung cancer. JAMA. 2009;301(5):539-
541.

13. Hajjar I, Kotchen TA. Trends in prevalence, awareness, treatment, and control of
hypertension in the United States, 1988-2000. JAMA. 2003;290(2):199-206.

14. Meigs JB, Stafford RS. Cardiovascular disease prevention practices by US phy-
sicians for patients with diabetes. J Gen Intern Med. 2000;15(4):220-228.

15. Qureshi AI, Suri MF, Guterman LR, Hopkins LN. Ineffective secondary preven-
tion in survivors of cardiovascular events in the US population: report from the
Third National Health and Nutrition Examination Survey. Arch Intern Med. 2001;
161(13):1621-1628.

16. Persell SD, Baker DW. Aspirin use among adults with diabetes: recent trends
and emerging sex disparities. Arch Intern Med. 2004;164(22):2492-2499.

17. Schrott HG, Bittner V, Vittinghoff E, Herrington DM, Hulley S. Adherence to Na-
tional Cholesterol Education Program Treatment goals in postmenopausal women
with heart disease: the Heart and Estrogen/Progestin Replacement Study (HERS):
the HERS Research Group. JAMA. 1997;277(16):1281-1286.

18. Brown DW, Giles WH, Greenlund KJ, Croft JB. Disparities in cholesterol screen-
ing: falling short of a national health objective. Prev Med. 2001;33(6):517-
522.

19. Pearson TA, Laurora I, Chu H, Kafonek S. The lipid treatment assessment project
(L-TAP): a multicenter survey to evaluate the percentages of dyslipidemic pa-
tients receiving lipid-lowering therapy and achieving low-density lipoprotein cho-
lesterol goals. Arch Intern Med. 2000;160(4):459-467.

20. Mosca L, Merz NB, Blumenthal RS, et al. Opportunity for intervention to achieve
American Heart Association guidelines for optimal lipid levels in high-risk women
in a managed care setting. Circulation. 2005;111(4):488-493.

21. Ferris A, Robertson RM, Fabunmi R, Mosca L; American Heart Association; Ameri-
can Stroke Association. American Heart Association and American Stroke As-
sociation national survey of stroke risk awareness among women. Circulation.
2005;111(10):1321-1326.

22. Mosca L, Ferris A, Fabunmi R, Robertson RM; American Heart Association.
Tracking women’s awareness of heart disease: an American Heart Association
national study. Circulation. 2004;109(5):573-579.

23. Kim C, Hofer TP, Kerr EA. Review of evidence and explanations for suboptimal
screening and treatment of dyslipidemia in women: a conceptual model. J Gen
Intern Med. 2003;18(10):854-863.

24. Mosca L, Linfante AH, Benjamin EJ, et al. National study of physician awareness
and adherence to cardiovascular disease prevention guidelines. Circulation. 2005;
111(4):499-510.

25. Heckbert SR, Kooperberg C, Safford MM, et al. Comparison of self-report, hos-
pital discharge codes, and adjudication of cardiovascular events in the Wom-
en’s Health Initiative. Am J Epidemiol. 2004;160(12):1152-1158.

26. Yamagishi K, Ikeda A, Iso H, Inoue M, Tsugane S; JPHC Study Group. Self-
reported stroke and myocardial infarction had adequate sensitivity in a population-
based prospective study JPHC ( Japan Public Health Center)-based Prospective
Study. J Clin Epidemiol. 2009;62(6):667-673.

(REPRINTED) ARCH INTERN MED/ VOL 169 (NO. 19), OCT 26, 2009 WWW.ARCHINTERNMED.COM
1766

©2009 American Medical Association. All rights reserved.
 at SCELC - University of Southern California, on January 20, 2010 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


EDITORIAL

Women’s Cardiovascular Health

Prevention Is Key

C ARDIOVASCULAR ILLNESSES HAVE BEEN

long neglected in their role as the pri-
mary cause of mortality in women, both
by patients and physicians. More easily
identifiable female illnesses, such as

breast, uterine, and ovarian cancer, have been regarded
as the primary concern for women’s health.1 Men are still
believed to be at greater risk for myocardial infarction
and stroke and are thus more aggressively informed, coun-
seled, and treated for these diseases. The results from a
survey sponsored by the American Heart Association and
KOS Pharmaceuticals showed low levels of physicians’
awareness of cardiovascular risk in women and under-
treatment of risk factors.2 In fact, most of the health and
mortality disparities we see today are due to a combina-
tion of several factors.

The need to specifically tailor medical therapy by sex
and with attention to drug dosage adjustment or drug
compound selection is gaining more and more accep-
tance.3,4 The inclusion of female patients in clinical trials
is improving, allowing for more information that can be
transformed into sex-specific guidelines.5 Sex-specific rec-
ommendations in guidelines are much needed and could
considerably improve women’s cardiovascular care. How-
ever, more and better sex-specific data are needed to in-
form coverage decisions.6

Nonetheless, the concept of cardiovascular risk iden-
tified after the original Framingham Heart Study7 under-
lines what appears most important of all: the need for more
aggressive prevention. In this issue of the Archives, Tow-
fighi and colleagues8 have addressed the impact of this
concept by analyzing myocardial infarction prevalence
and associated risk factors in women and men at mid-
life. Comparing 2 National Health and Nutrition Exami-
nation Survey cohorts (1988-1994 and 1999-2004), they
detected not only a reduction in myocardial infarction
prevalence in men and an increase in women, but, more
importantly, similar trends in risk factor assessment. Men
appeared to have progressively reduced their cardiovas-
cular risk through effective prevention measures, while
the risk in women has progressively increased. The only
factor that did not differ between the populations was
the increased incidence of diabetes (likely related to in-
creasing obesity in men and women). This study dem-
onstrates the continued opportunities for improvement
in cardiovascular risk factors.

Towfighi and colleagues8 concentrated on the younger
female population. Women younger than 60 years expe-
rience a still unexplained increased mortality compared
with men, as demonstrated by Vaccarino et al9 more than
10 years ago. In this issue, Vaccarino and colleagues10 have
analyzed more recent data to identify potential improve-
ments in the trend. In fact, overall female mortality has
decreased, including the population younger than 55 years,
despite lower rates of invasive procedures in women than
in men. These results are encouraging. The most striking
factor in this improvement, however, is changes in co-
morbidity and clinical severity on presentation. More
awareness on the physicians’ side has to be taken into ac-
count for part of this improvement. However, the major
factor is likely the adequate pre-event risk management
as the essential modulator of women’s cardiovascular health
and disease prevention.

These novel data, confirmed by our own experience,
highlight for us the importance of risk management. In
light of these results, inadequate control of risk factors,
such as hypertension and diabetes, in women compared
with men,11,12 as well as reduced counseling and risk man-
agement programs, is not acceptable. The improve-
ments described by the Towfighi et al8 and Vaccarino et
al10 are encouraging and indicate that we are on the right
track. However, much needs to be done, especially in con-
sideration of the increase in prevalence of risk factors as
obesity and type II diabetes mellitus in the general popu-
lation. As these studies show, increased and continuous
vigorous attention to the prevention of cardiovascular risk
factors—by healthy diet, regular physical activity, and
avoidance of smoke and smoking—is necessary for both
men and women.
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