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ABSTRACT

Physical inactivity can be considered a disease of the 21st century. Among several physical parameters,
strength and cardiorespiratory fitness stand out as they are strongly associated with mortality and chro-
nic diseases. Thus, we propose that physical fitness can be used as a vital sign and that strength and
cardiorespiratory fitness can be applied to assess health in practice. This can be accomplished using mus-
cular strength cutoff points for the elderly, such as < 32 kg for men and < 21 for women, using a manu-
al dynamometer, and < 40% of body weight in isometric knee extension. Likewise, several maximal and
submaximal tests, such as a 12-minute running test or step test, can be used as a low-cost alternative
for assessing cardiorespiratory fitness. Therefore, the assessment of physical fitness parameters can be a
promising and low-cost screening tool to identify participants at risk of disability, chronic non-commu-
nicable diseases and survival prognosis.
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RESUMO

A inatividade fisica pode ser considerada como uma doenga do século XXI. Dentre diversos parimetros
fisicos, a forca e a aptidio cardiorrespiratéria se destacam por estarem fortemente associadas a mortali-
dade e doencas cronicas. Dessa forma, propomos que a aptidao fisica possa ser utilizada como sinal vital
e que forga e aptidio cardiorrespiratéria podem ser aplicadas para avaliar a satde na prética. Isso pode
ser realizado utilizando os pontos de corte de forca muscular para idosos, como < 32 kg para homens e
< 21 para mulheres, com uso de dinamémetro manual, e < 40% do peso corporal na extensio isométrica
de joelho. Da mesma forma, diversos testes maximos e submaximos, como teste de 12 minutos de corrida
ou teste de degrau, podem ser utilizados como alternativa de baixo custo para avaliacao de aptidao car-
diorrespiratdria. Portanto, a avaliacio de parimetros da aptidao fisica podem ser ferramenta de triagem
promissora e de baixo custo para identificar participantes com risco de incapacidade, doengas crénicas
nao transmissiveis e prognostico de sobrevivéncia.
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Introduction

Physical inactivity and sedentary behavior are the diseases of the 21st cen-
tury, which have been linked to chronic non-communicable diseases (NCDs) such
as hypertension, type 2 diabetes, cancer, and depression [1-5]. It is estimated that,
between 2020 and 2023, 500 million preventable NCDs will occur due to physical inac-
tivity, with 47% being attributed to hypertension and 43% to depression [6].

However, physical inactivity is still undervalued in public health and clini-
cal medicine and not given the same importance as traditional risk factors such as
hypertension, obesity, diabetes, and high cholesterol [2].

It is crucial to consider evaluating components of physical fitness such as car-
diorespiratory, morphological, muscular, metabolic, and motor in clinical practice.
Traditionally, the American College of Sports Medicine (ACSM) considers strength,
flexibility, and cardiorespiratory fitness as components of health-related physical fit-
ness [7]. However, flexibility does not seem to be an efficient predictor of cardio-me-
tabolic health and mortality, despite being beneficial for joint mobility [8].

On the other hand, low levels of muscle strength have been identified as a
predictor of all-cause mortality, functional, psychological, and social health in the
elderly population [9-11]. Similarly, low levels of cardiorespiratory fitness increase
the risk of cardiovascular mortality, cancer mortality in men, and coronary heart di-
sease in both sexes [2,12,13].

Therefore, we propose the use of physical fitness components as a vital sign
and suggest how strength and cardiorespiratory fitness can be applied to assess he-
alth in clinical practice.

Muscle strength as a vital sign

Muscle strength is a stronger predictor of death than traditional risk factors
such as systolic blood pressure [14]. Furthermore, high levels of muscular strength
are significantly associated with a lower risk of all-cause mortality in hypertensive
men, even after controlling for potential confounders such as age, physical activity,
smoking, alcohol intake, body mass index, systolic and diastolic blood pressure, total
cholesterol, diabetes, abnormal electrocardiogram, family history of cardiovascular
disease, and cardiorespiratory fitness [14,15].

It is comprehensible that low levels of muscular strength and cardiorespira-
tory fitness are independent predictors of cardiovascular hospitalizations, mortality
due to suicide, and all-cause mortality. Furthermore, hospital costs are approxima-
tely 20% more expensive in patients with lower strength, even after controlling for
factors such as malnutrition, patient characteristics, and disease severity [16].

Therefore, the use of cut-off points already displayed in the scientific literatu-
re should be included in clinical practice for older participants, adults, and children.
For older participants, a handgrip strength of less than 32 kg for men and less than
21 kg for women has been found to be the best probability of identifying mobility
limitations among older adults in Brazil [17].
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However, for measuring mobility, it seems more intuitive to measure lower
limb strength as it has a lower correlation with physical performance tests related
to mobility and a low correlation with handgrip strength and low correlation with
lower limb strength [18-22]. This low correlation is due to the fact that the lower limb
has a greater loss of strength when compared to the upper limb [23].

Therefore, the test of sitting and standing up from a chair can be used, as the
inability to perform the test or taking more than 15 seconds to complete the test is a
good indicator of mobility limitation [24]. Another possibility is to verify isometric
knee extension strength, as having a strength of 40% of body weight (sensitivity was
85.7% and specificity was 82.4%) is a reliable target to verify independence of older
participants to rise from a chair without using upper limbs [25].

In addition to the elderly, populations of other ages, such as children, adoles-
cents and adults, also have reference values for muscle strength proposed by several
studies [26]. However, for children, studies are even more necessary to identify refe-
rence values normalized by body mass or height, as these parameters are the ones
that most influence the muscular strength of this population and not necessarily age
[27].

Furthermore, it is already established that low strength in the elderly and
adults is a risk factor for mortality from all causes, but there are few longitudinal
studies to show how low strength in childhood and adolescence could harm you
throughout your life.

Cardiorespiratory fitness as a vital sign

Cardiorespiratory fitness is normally measured through VO, _, which is the
maximum capacity to capture, transport and use oxygen [28]. It is an extremely im-
portant measure for cardiovascular health, being independently associated with
mortality from all causes, cancer, and heart disease. An increase of one metabolic
equivalent (MET) in VO, __can reduce the risk of coronary heart disease by 13% and
15% [29].

There are several ways to measure cardiorespiratory fitness, the gold standard
being ergospirometry - the maximum effort is performed using a portable gas analy-
zer [7]. However, this material involves high cost and specialized human material;
indirect tests can offer a valid and alternative way of measuring VO, __ . Therefore,
several maximum or submaximal tests, which generally associate a certain oxygen
consumption with a load, heart rate or time, can be used for this purpose [30].

Among these tests, the 12-minute field tests (r = 0.79; 0.73-0.85) and 2400 m (r
= 0.78, 0.72-0.83) have good validity and are practical and cheap to be used on a daily
basis by adults and children [28]. For the elderly, submaximal step tests, treadmill, or
cycle ergometer can be used [31].
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Conclusion

Thus, this opinion article raises the concern of not utilizing the components
of physical fitness, such as muscular strength and cardiorespiratory fitness, in clini-
cal medicine and clinical practice (Figure 1). These components can be used as a pro-
mising screening tool to identify participants at risk of disability, NCDs, and survival
prognosis.
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Figure 1 - Physical fitness as an important vital sign
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