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Deaths due to Cardiovascular Disease (CVD) in the United 
States (US) have reached a plateau during the last four decades and 
have actually declined slightly in the past two decades; however, CVD 
remains the leading cause of morbidity and mortality in both women 
and men in the US and most of the Westernized world [1]. The 
projected total cost of CVD in the US is over $500 billion dollars (using 
2008 dollars) annually and is expected to more than double during the 
next two decades [1]. Therefore, the prevention and treatment of CVD 
is of critical importance in the US and worldwide from a medical and 
economic perspective [1,2]. 

Considering the staggering fiscal burden of CVD and, especially, 
Coronary Heart Disease (CHD), most medical treatments are directed 
at the major CHD risk factors, including obesity and Type 2 Diabetes 
Mellitus (T2DM) and their epidemics, as well as Hypertension (HTN), 
dyslipidemia, and smoking. Physical inactivity and, more importantly, 
physical fitness, defined as a combination of Cardiorespiratory (CRF) 
and muscular fitness, are often neglected in the equation of major CHD 
and CVD risk [3]. Substantial evidence supports that physical fitness 
is one of the most potent predictors of an individual’s future health 
status [3]. More recently, musculoskeletal fitness, along with CRF, 
have been increasingly recognized to synergistically play major roles 
in the pathogenesis and prevention of chronic diseases [3-6]. Although 
we and others have indicated the benefits of muscular strength and 
muscular fitness on subsequent CVD and total mortality risk, [3,7] as 
well as the importance of resistance training to improve CVD surrogate 
outcomes (e.g., improving glucose control in T2DM) [8], most of the 
emphasis in the area of physical fitness continues to be directed toward 
improving levels of CRF [4,6,9].

The gold standard for the assessment of CRF has typically been 
considered to be peak oxygen consumption measured by respiratory 
gas exchange [10]. However, the majority of fitness data from major 
epidemiological studies that demonstrate reduced CVD and all cause-
mortality risk at higher levels of CRF is derived from estimated exercise 
capacity. This is typically calculated from test duration and maximal 
workload on a treadmill or stationary bicycle and is expressed as 
estimated Metabolic Equivalents (METs), which is the typical way 
exercise workloads and exercise capacity are defined clinically and in 
epidemiological research [4-6,9,11-14]. In a recent major analysis of 33 
studies (102,980 participants with 6,910 deaths and 84,323 participants 
and 4,485 cases of CHD/CVD events), Kodama et al. [9] demonstrate 
that for every one MET increase in CRF, all-cause mortality is reduced 
by 13% and CHD and CVD events are reduced by 15%. In addition, a 
one MET increase in CRF on 2 maximal tests separated by an average of 
6.3 years is associated with a reduction in all-cause and CVD mortality 
of 15% and 19%, respectively [4], suggesting that increasing CRF 
through more physical activity has a beneficial impact on CVD risk. 

High levels of CRF remain very protective and largely negate the 
adverse affects of traditional CHD risk factors on subsequent CVD 
and total mortality even in patients with multiple CHD risk factors, 
including overweightness/obesity, metabolic syndrome/T2DM, and 
HTN [7,13,15-19]. In most circumstances, patients with these major 
CHD risk factors and high CRF have lower mortality than do patients 

without these CHD risk factors but with low CRF [11-19]. Considering 
this, low levels of CRF may be the strongest risk factor for CVD and 
total mortality. In addition, high levels of CRF have been associated 
with other favorable outcomes, such as reduced rates of depression and 
dementia [20,21], and their related mortality risk [22-25], as well as 
reduced rates of mortality from various cancers, especially of the breast 
and colon/digestive tract [26,27]. Therefore, efforts from clinicians are 
needed to promote increased physical activity and exercise training in 
their patients in order to improve levels of CRF irrespective of baseline 
status. However, it should be emphasized that most of the increased 
risk is clustered in the subgroup in the lowest levels of CRF (generally 
considered as the bottom quintile of CRF) [28]. For individuals within 
this lowest quintile, even small improvements in levels of CRF are 
associated with marked reductions in overall CVD and total mortality 
risk [9,28]. 

Most of this editorial has focused on the importance of CRF, which 
can be greatly improved by aerobic exercise training. We have also 
recently emphasized the important effects of muscular strength and 
muscular fitness, which can be improved with resistance training, on 
CVD risk factors and prognosis, including all-cause and CVD mortality 
[3]. In a recent randomized controlled trial in patients with T2DM, 
we demonstrated that improvement of glucose control (glycosylated 
hemoglobin) occurred with combined treatment with aerobic exercise 
training and resistance training [8]. In another recent study of over 
1,500 men with HTN, mortality during an over 18 year average follow-
up was significantly affected by both CRF and muscular fitness. In fact, 
participants in the upper third of both CRF and muscular strength 
had the lowest mortality, and both CRF and muscular fitness were 
independent predictors of survival [7]. Additionally, resistance training 
is also important to reduce sarcopenia (age–related decline in muscular 
strength) and is also important for maintaining bone strength and 
preventing musculo-skeletal complications, fractures, and declines in 
quality of life in the elderly [3,29]. Together, these data reinforce the 
importance of resistance training in improving health outcomes with 
respect to maintaining or increasing overall physical fitness. 

Considering that the 2012 American Heart Association (AHA) 
update points out that < 40% of the US adults met the AHA 2020 
physical activity goals for achieving ideal CVD-related health [1], efforts 
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to improve CRF are urgently needed. Additionally, when considering 
assessments of other CVD risk factors (e.g., lipids, HTN, T2DM, 
etc) and their contribution to overall health, greater consideration of 
physical fitness, including both CRF and muscular fitness, is warranted. 
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