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Abstract

Background: Current recommendations for the primary prevention of cardiovascular disease (CVD) are based solely
on 10-year CVD risk assessment. However, CVD mortality is not compared with all-cause mortality, which could provide
insights into the potential benefits of CVD risk interventions on overall mortality.

Methods: CVD risk for average American white and black males and females is calculated using the 2013 American
Heart Association equations. CVD death risk is determined by combining CVD risk with the death rate following a CVD
diagnosis. This CVD death risk is then compared with all-cause mortality data from National Vital Statistics Reports. A
larger ratio indicates that most deaths are attributed to CVD, suggesting that intervention may be more beneficial.

Results: The CVD mortality ratio is highest for white men and lowest for black men, indicating that white male likely to
benefit most from CVD risk modification, while black males will benefit the least. Additionally, the ratio, and the
potential benefit, decreases with age for all groups, especially after the age of 70.

Conclusion: For the average U.S. population without a CVD diagnosis, the potential mortality benefit from interventions
targeting CVD risk factors varies significantly based on patient characteristics such as race, age, and gender. The
potential benefit is greatest for white males and decreases with age for all groups.
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1. Introduction

With the aim of improving cardiovascular disease (CVD), the American Heart Association (AHA) recommends lifestyle
modifications that meet 7 cardiovascular health metrics: smoking avoidance, maintaining a normal BM], engaging in
physical activity, following a healthy diet, controlling cholesterol levels, managing blood pressure, and monitoring
plasma glucose [1]. Meeting a greater number of cardiovascular health metrics was associated with a lower risk of total
and CVD mortality, as expected [2]. CVD risk factors significantly impact CVD mortality, but they have an even greater
impact on non-CVD mortality [3]. Therefore, the AHA's lifestyle modifications are expected to result in greater overall
mortality improvement. The initial step to improve CVD risk is to prescribe lifestyle modifications [4,5]. Pharmacologic
interventions are to be used when lifestyle improvements are not adequate. Some authors suggest that clinicians should
treat CVD risk and not just individual risk factors [6]. Therefore, pharmacological treatment with cardioprotective lipid-
lowering drugs and antihypertensives needs to be considered in patients at high absolute cardiovascular risk,
irrespective of their blood pressure or blood cholesterol levels. Other authors suggest that statins should be prescribed
even to individuals at the lowest risk [7], despite a detrimental effect on overall mortality and minimal improvement in
CVD mortality, even while the majority of mortality in the USA is non-cardiovascular [8].
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Current recommendations for the primary prevention of cardiovascular disease (CVD) are based solely on 10-year CVD
risk. However, CVD mortality is not compared with all-cause mortality, which could provide insights into the potential
benefit of CVD risk interventions on the overall mortality. Utilizing data from available literature, this study attempts to
determine the proportion of cardiovascular mortality relative to overall mortality. A larger proportion will be
considered indicative of higher relative CVD risk and consideration for pharmacological intervention, in addition to
lifestyle improvements. The populations studied include average American white and black men and women without
known CVD. The primary focus of this article is on cardiovascular and all-cause mortality; non-fatal event rates are not
considered. For the younger population, the 10-year risk is small and may not be the ideal parameter to evaluate their
lifetime risk. Hence, in this article, long-term risks are emphasized.

2. Methods

10-year CVD risk is calculated using the American Heart Association's CVD risk Pooled Cohort Equations (PCE) [9], as
outlined in the current practice guidelines. To calculate long-term risk (risk at age 89), the subsequent 10-year risk is
determined by adding 10 years to the subject’s age and adjusting systolic blood pressure, total cholesterol, HDL
cholesterol, prevalence of type 2 diabetes mellitus (DM II), and smoking prevalence for the 10-year increase in age. This
process is repeated until the risk at the target age is reached. For any fraction of 10 years, the additional risk is calculated
using a linear proportion.

The CVD risk was calculated using parameters from the following sources: lipids from Table 2 of Ref 10, systolic BP from
Figure 3 of Ref 11, DM II prevalence obtained from Ref 12, and smoking prevalence from Ref 13. These same sources
were also used to determine the changes in parameters with age. From the calculated CVD risk and yearly death rate
for persons with CVD in Ref 14, the 10-year and long-term CVD death risk was derived. All-cause mortality of the average
population (black & white men and women) was obtained from Table B, Ref 15.

3. Results
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Figure 1 CVD and all-cause mortality of an average White and Black American Male and Female, ages 40 to 79, in 10
years and at age 89. The CVD risk is calculated using AHA CVD risk calculator [9] using parameters from the following
sources: Lipids- from Table 2 of Ref 10; Systolic BP- from Figure 3 of Ref 11; DM Il prevalence is obtained from the Ref
12; Smoking prevalence from Ref 13. The same sources were also used to find the change in the parameters with age.
From the calculated CVD risk and yearly death rate for persons with CVD in Ref 14, the 10 year and long-term CVD death
risk was derived. All-cause mortality was obtained from Table B, Ref 15
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Figure 1 shows the calculated CVD mortality at 10 years and at age 89 for an 'average' American white and black male
and female, which can be compared with all-cause mortality at 10 years and at age 89. The gap between CVD and all-
cause mortality is small for white men, indicating that CVD is a major contributor to mortality in this group. This patient
is an AHA candidate for a statin drug at the age of 54 when his 10-year CVD risk is 7.5%. However, after age 70, all-cause
mortality becomes significantly higher compared to CVD mortality, and he may not be a good candidate to initiate
pharmacologic intervention at that age. Similar results are seen for black women, except her AHA eligibility for a statin
is atage 58.

Black men have a 10-year CVD risk of 7.5% at age 54, meeting AHA criteria for statin drug candidacy. The CVD mortality
risk is significantly lower than the all-cause mortality risk, suggesting that CVD is not a major contributor to overall
mortality, especially with advancing age. Therefore, the benefits of aggressive pharmacologic treatment of CVD risk
factors after lifestyle modifications may not outweigh the risks. A similar trend is seen for White women. Her eligibility
for AHA-recommended statins occurs 10 years later than for the Black man, at age 64, making her an even less optimal
candidate for aggressive CVD risk treatment.

Figures 2 shows the ratio of CVD to all-cause mortality for the four groups over 10 years and at age 89, respectively. It
confirms that there is a significant difference among the groups in the impact of CVD on all-cause mortality. White men
experience the greatest impact of CVD, while black men experience the least. The differences among the groups become
more prominent over the long term. Here, the CVD/all-cause mortality ratio starts to decrease more rapidly after age
70. The figures indicate that among individuals with average risk, white men have the greatest potential benefit for
aggressive CVD risk treatment beyond lifestyle modification, while black men have the least.
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Figure 2 The ratio of CVD to All-cause mortality for the four groups. (From Figures 1-4). Arrows indicate ages for AHA
statin eligibility

It is evident from figure 2 that while the mortality risk at 10 years is significantly lower for younger individuals

compared to the elderly, their long-term mortality risk is much higher. Therefore, the 10-year risk data may be
misleading for this group.
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4., Discussion

Low-cost lifestyle interventions targeting psychological stress, unhealthy eating habits, tobacco smoking, and physical
inactivity can significantly reduce morbidity and mortality from chronic diseases [16, 17, 18, 19]. Counseling patients
about the adverse effects of poor lifestyle choices will be more impactful when the provider can clearly explain the risks
and benefits of interventions.

Here, it is evident that compared to the overall mortality risk, the benefit of CVD risk modification is expected to be
greatest among white males and roughly similar for black females. Relatively less benefit is anticipated among white
females and even less among black males. Lloyd-Jones et al. [20] have demonstrated that CVD mortality is lower than
non-CVD mortality, with the difference being smaller in men compared to women. Since their study primarily involved
white subjects, it supports the notion that CVD contributes more to death in white men than in white women. It is seen
that, the relative benefit of CVD risk modification decreases with age, especially noticeable in black males, and this
decline accelerates after age 70 across all groups.

Cardiovascular risk factors need to be treated, with the extent of treatment depending on the absolute CVD risk [5].
Most of these risk factors have an even worse effect on non-CVD mortality. Lifestyle modifications offer the most benefits
compared to their adverse effects. Pharmacologic treatment has inherent adverse effects, which are more pronounced
in the geriatric population [21-24]. Since the relative benefit of CVD risk modification decreases with age, and the
decrease is faster after age 70, initiating primary prevention with pharmacological intervention in the average geriatric
population may not be wise in many situations. Mortality and morbidity benefits need to be weighed against the quality
of life before such interventions are advised.

Since the long-term CVD mortality risk is much higher for younger subjects, and since most deleterious lifestyle habits
start at a young age, lifestyle modifications should be promoted since childhood. Thus, individuals will be healthier with
lower long-term CVD and all-cause mortality risks, and they will require less pharmacologic intervention by the time
they reach middle age. By the time individuals reach geriatric age, the benefit of intervention is lower while the adverse
effects are higher.

In addition to smoking avoidance, physical activity and eating a healthy diet are two simple yet powerful habits for
improving health. For example, a review article on the health effects of a plant-based diet [25] demonstrates benefits in
all-cause and cardiovascular disease mortality. This is supported by a meta-analysis of randomized studies [26], which
shows significant improvements in lipid profiles from a plant-based diet (with a mean reduction in LDL-C of -0.30
mmol/L, corresponding to a 10% reduction from baseline, and an overall decrease in apo-B levels of -12.9 mg/dL). For
most average Americans, this may be sufficient, and the earlier they adopt these habits, the better.

Recently, Anderson et al. [27] compared CVD risk estimates using the new AHA's 'Predicting Risk of Cardiovascular
Disease Events' (PREVENT) equations and the older 'Pooled Cohort Equations' (PCEs). The results show that the
currently established PCEs, as used in this study, overestimate the CVD risk for all groups, with the largest difference
observed in blacks and the elderly. Consequently, the CVD-to-all-cause mortality ratio as shown here will decrease even
further for black men and the elderly, making them even less suitable candidates for pharmacological intervention.

Abbreviations

AHA = American Heart Association

BMI = body mass index.

CVD = cardiovascular disease

DM II = type 2 diabetes mellitus

LDL-C = Low Density Lipoprotein Cholesterol

PCE = Pooled Cohort Equations

PREVENT = Predicting Risk of Cardiovascular Disease Events
USA = United States of America

5. Conclusion

This study compares the total mortality risk with the risk of cardiovascular disease (CVD) mortality for the average US
population. It indicates that the potential mortality benefit from interventions targeting CVD risk factors varies
significantly depending on patient characteristics such as race, age, and gender. For some individuals, lifestyle
improvements may be sufficient, and the benefits of pharmacological treatment may not justify the risks. This situation
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is particularly relevant for black men and the elderly. Health promotion should ideally begin at a young age. Initiating
treatment beyond lifestyle improvement after the age of 70 may not justify the risks in most cases.

5.1. Drawbacks

This article focuses solely on all-cause and cardiovascular mortality among various groups. Cardiovascular non-fatal
events have not been addressed. Data and formulas from multiple sources were used for calculations and comparisons,
which inherently introduces errors. Nevertheless, this publication aims for a qualitative presentation
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