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Decreasing physical fitness due to age
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ABSTRACT

The elderly population is increasing in Spain.The aging pro-
cess is associated with gradual declines in physical fitness
and functional ability. These facts can lead to serious public
health problems with the appearance of degenerative dis-
eases and the resulting economic cost for their treatment.
There is a lost of strength, a not constant decrease of
VO, .« and a progressive but not linear decreasing of spe-
cific joint mobility with advancing age. In addition, balance
disorders are common in elderly people and these alter
basic parameters of locomotion. Significant changes occur
in body composition with aging: fat free mass decreases and
it determines low energy expenditure in basal metabolism
and an increasing of fat mass.

KEY WORDS: Ageing. Physical fitness. Strength. Aerobic
capacity. Body composition.
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RESUMEN

El porcentaje de poblacién mayor se estd incrementando en
Espana. El envejecimiento produce una involucién de las ca-
pacidades fisicas, lo que origina un deterioro del estado fi-
sico y una reduccion de la funcionalidad. Estos hechos con-
dicionan graves problemas de salud publica por la aparicién
de enfermedades degenerativas con el consiguiente coste
econémico para su tratamiento. Conforme avanza la edad
se produce una pérdida de fuerza de piernas y fuerza de
brazos, un descenso no constante del VO, . y una reduc-
cion progresiva no lineal y especifica por articulacion y mo-
vimiento articular de la flexibilidad. Ademas, en personas
mayores los frecuentes trastornos de equilibrio alteran el
patrén de la marcha.Y por Gltimo se producen modificacio-
nes sustanciales de la composicién corporal con disminu-
cién de la masa libre de grasa, lo que condiciona un descen-
so del gasto energético en reposo y el incremento de la
masa grasa.

PALABRAS CLAVE: Envejecimiento. Condicion fisica.
Fuerza. Capacidad aerébica. Composicién corporal.
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SPAIN, A SOCIETY THAT IS GROWING OLD

The percentage of the population over 65 years has been
gradually increasing, rising from 13.7% in 1991 to 16.61% in
2007

Another notable fact is that in 2001 the number of elderly
became higher than that of children from 0 to 14 years and
that the size of the elderly population, and in particular
octogenarians, is now sufficiently large to have a strong impact

on the health and social services systems, as they usually have a

higher levels of loneliness, incapacity, dependency and
morbidity?. In 2020 the 85 years and over group will have
grown by 50% and will triplicate in 2050°.

The dependency ratio (relationship between number of
people aged 65 and over and the 16 to 64 age group) in 2005,
according to the Municipal Register of Inhabitants, is 24.5%,
or the same as one elderly person for every four people of
working age®. It is anticipated that this demographic reversal
trend will continue increasing in the future, leading to an

imbalance between the working population and the retired
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population. This requires directing scientific and health
resources, not only to treat the various diseases that are
associated with ageing, but also to promote healthy ageing.

Ageing is an easily influenced physiological process. This
influence may be negative (accelerating it) or positive (delaying
it). Given that the main characteristic of ageing is the gradual
loss of functions, and since this and death are not genetically
programmed, it is possible to delay or reduce this functional
decline, improve health and wellbeing both physically and
mentally. This may be done, firstly, by avoiding risk behaviour
(for example, smoking, excessive alcohol consumption,
excessive exposure to the sun and obesity) which speeds up the
onset of diseases linked to age. Secondly, adopting behaviours
that are of benefit to a physiology that is inherently modifiable;
such behaviours are the habitual practice of exercising (which
keeps the body in good shape) and following a healthy diet®.

Castillo® states that suitable physical exercise, practised
regularly, is the best tool available today to promote personal
health and wellbeing. When it is carried out appropriately
(which is not an easy task), the benefits of exercise are always
produced, regardless of age, state of health and physical
condition that the person has.

Prescriptive interventions directed at the general population
have been oriented towards the improvement of aerobic
capacity, body composition, coordination abilities of the
physical condition, metabolic fitness and mood®. It is essential
to take into account the biological state of the elderly person

when designing and developing these.

How DOES AGEING INFLUENCE THE PHYSICAL
CONDITION?

Ageing associated with growing older is strongly linked to
the deterioration in human physical qualities. Therefore,
knowledge of how these qualities evolve and how can they be
developed, will ensure, on the one hand, a better understanding
of how a person is older, and on the other, how to deal with it
to be able to lessen this deterioration.

The effect of ageing in each of these physical qualities is

analysed below.

Upper body strength

Hand-grip is reduced with increasing age in women”® and
men®’. Forres etal’ performed a cross-sectional and longitudinal
study of 7 years with men between 51 and 84 years and found
that those over 75 years had 27.6% less strength than those less
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Figure | Changes in handgrip strength across the age.

Results from the study of Nufez et al'°.
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than 60. The longitudinal study showed a mean rate of decrease
of 2.8% per year. The analysis by age groups showed that that
rate was 2% in those less than 60 years and 3.4% in those over
75 years. These researchers published a repeat of this study 2
years later with women’. They performed a cross-sectional
study with 9372 women from 65 to 99 years old. They found
that women from 75 to 99 years had 10% less hand-grip
strength than those from 60 to 69 years, whereas those over 80
years had 14% less than the 70 to 74 year-olds. They also
carried out a longitudinal study, and at 10 years they saw that
the mean loss was 2.4% per year. The loss was greater as the age
range increased. At 10 years they saw a decrease of 19.4% in
the 65 to 69 years group, 23.4 % in the 70 to 74 years group,
24.3% in those from 75 to 79 years, and for the over 80 years
group it was 28.6%/.

Nufiez et al'® carried out a cross-sectional study where they
analysed the hand-grip pressure of healthy women from 20 to
80 years old and found that upper body strength decreased
significantly from 64 years onwards. The mean pressure for the
women over 64 year-olds was 17.95 Kg, which represents
a decrease of 21.28% when compared to women from 45 to

64 years, and 34.22% compared to women from 20 to 44 years
old (fig. 1).

Lower body strength

The loss of leg strength is greater than that of the arms!.

112

Goodpaster et al'? analysed leg extensor strength in 3075 men
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M Changes in lower limb strength across the age.

Results from the study of Nufiez et al'®.
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and women from 70 to 79 years in a 3-year longitudinal study
and obtained annual rates of decrease of 3.4% and 4.1% in
Caucasian and non-Caucasian males, respectively, and 2.6%
and 3% in Caucasian and non-Caucasian women, respectively,
whereas the annual rate of muscle mass loss was 1%.

There is a correlation between increasing age and a low muscle
mass", but the loss of muscle strength is not due exclusively to
loss of muscle mass'>'. Age, initial strength level, loss of muscle
mass, decrease in height, low level of physical activity, state of
health in diseases such as arthritis and diabetes or falls contribute
to the loss of strength due to advancing age”'>'3.

Nufiez et al'® analysed the explosive length strength in
healthy women from 20 to 80 years and found that the greatest
decreases were produced from 44 years (23 % compared with
the 20 to 34 years age group) and from 64 years (30% decrease
compared to women from 55 to 64 years), as can be seen in
Figure 2. This decrease in explosive strength is demonstrated in
several studies, where on comparing the results obtained with
a counter movement jump by young adults with older ones,
the latter had significantly lower values''c.

Several studies have confirmed that low muscle strength, in
the legs as well as the hand-grip, is a strong and independent
predictor of mortality in old people'”". Scientists suggest that
hand-grip strength can also be a method for detecting
sarcopenia®, this being seen as a loss of muscle mass. Sarcopenia
is common in people over 65 years and increases with age®.

A low muscle mass (cross-sectional area of a small muscle),

a low level of muscle strength and a high level of fat in the
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muscle are associated with limited mobility in older men and
women?', which is why it has to be a preferred quality to
include when designing intervention programmes for this

population group.

Aerobic capacity

The rate of decrease of the VO

life, but it accelerates significantly with each decade, and is

max 18 DO constant throughout
greater in men than in women®?. In a review performed
by Hawkins and Wisswell®® on the percentage decreases in

VO

studies, they came to the conclusion that the normal rate of

e ODtained in both cross-sectional and longitudinal
decrease was approximately 10% every ten years. Stathokostas
et al** in their study found that, although men had a higher
initial VO, , the percentage decrease in 10 years was 14.7%
in men and 7% in women from 55 to 84 years. They did not
find any significant changes in the anaerobic threshold in men

or women, or in the percentage VO, in which the anaerobic

2max
threshold is situated, confirming that this threshold has rate of
decrease less than the VO

According to Weiss et al*® the decrease in the VO

2max”

oy AUE €O
age after 60 years is caused by a drop in maximum cardiac
output, as well as by a reduction in the arterial/venous oxygen
difference. These reductions take place more rapidly in men than
in women, although these differences between sexes tend to
vanish in the last decades of life. The reduction in cardiac output
associated with age is basically due to a decrease in the maximum
heart rate. According to Hollengber et al?, the maximum heart
rate and forced expiratory volume in one second largely explains
the decrease in aerobic capacity due to age.

The drop in aerobic capacity has significant implications as
regards functional independence and quality of life, not only in
the healthy elderly, but particularly when they are added to the
deficiencies from various associated diseases®. Therefore as

strength, aerobic capacity should be worked on as a matter of

priority.

Flexibility

Flexibility reduces gradually, but this is not linear as age
advances?*®. The mean values tend to be systematically higher
in women than in men, even at younger ages. After 60 years
the difference increases, women being between 20 or 40%
more flexible than men?’, but other authors conclude that the
effect of gender is weaker than that of age®. The effect of age

is specific for each joint and particular movement. Doriot and



Wang?® compared the maximum ranges of joint movements of
the upper body between young (25 to 35 years) and older
adules (65 to 80 years) and found that the maximum loss is
observed in the neck, particularly in lateral extension and
flexion (more than 40% decrease), and in the trunk, in lateral
flexion (greater than 33% loss) and axial rotation (a reduction
of more than 16%). The shoulder joints decrease by 25% in
flexion and 10% in adduction. No effects with age were
observed in the elbow and wrist joints.

In line with these results, Sforza et al® observed that
the neck movement range decrease between 15 and 45 years of
age in healthy men, and Barnes et al®® concluded that the
passive and active movement ranges, except for the internal
rotation, of the shoulder decreased with age between 4 and
70 years. Women have higher movement ranges than men in
that joint.

Troke et al*! provided some data on normal movements of
the lower spine in 16 to 90 year-olds, determining that the
frontal and lateral flexion decreases 45% and 48%, respectively,
throughout the age range. Extension is reduced in 79% and,
on the contrary, axial rotation does not decrease. In the the
lower body, the movement range of the knee joint tends to

decrease with increasing age®.

Balance

Balance or equilibrium disorders are common in the elderly.
Balance is a significant risk factor for falls, and is affected by
the gradual loss of motor sensory function associated with
increasing age® Deficiencies in proprioception, sight, vestibular
sense, muscle function and reaction time all contribute to
balance disorders. This shows up as a low performance in tasks
such as standing, bending, climbing stairs, walking and

responding to external disturbances®.

Amiridis et al*

examined how the young and old adapted
their posture in static equilibrium tasks which were increased
in difficulty (normal upright static posture, tandem Romberg
and one leg stance). Older people showed pressure centres and
joint movements, as well as an electromyography activity,
higher than young adults. This increase in postural demand in
the elderly brings about greater movement of the hip
compensated by increased muscle activity in this area, a finding
not seen in young people. Madhavan and Shields® observed
how young people (<30 years) were able to maintain one legged
static balance with eyes shut for a mean of 48.2 seconds, while
the elderly (>60 years) it was only 4.5 seconds. They attributed

these results to a decrease in proprioception and vestibular
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function in the older people. According to a longitudinal study
126

carried out by Baloh et al*® there is a decrease due to age in the
vestibular, visual, hearing and somatosensory capacity, but, for
these authors, these changes are only weakly associated with
changes in balance and gait.

Dynamic position sense decreases with age®. The
locomotion pattern is altered, with a reduction in walking
speed®¥ 4, an increase in two-leg support, a decrease in stride
length®**" and reduced ankle dorsiflexion during the aerial
phase compared with young adults. This entails serious risks
when the foot comes into contact with obstacles®. If performing
a cognitive task is added to the gait, its speed decreases even
more”.

The speed and the execution cycle of climbing steps are
also altered, since the elderly remain longer in the double
support phase with one foot on the floor and the other on the
step, there is greater forward flexion of the trunk, greater hip
flexion and less dorsal flexion of the ankle than young adults

during the execution of this task*!.

Body composition

The fat-free mass remains stable during the first decades of
life in both sexes, but then there is an accelerated decrease that
starts after 50 years in men and after 60 years in women®.
Longitudinal studies carried out with the elderly have confirmed
a decrease in height and fat-free mass with increasing age®*.
Fat mass, on the other hand, tends to increase in the elderly®.
Kyle et al®® found a clear relationship between age or a low level
of physical condition and body composition parameters
adjusted for height. The elderly have are more likely to have a
low fat-free mass and a high or very high body fat mass.

As well as these changes in body composition, there is also
a decrease in resting energy expenditure as age increases,
although this decrease is not wholly due to these body
composition changes*®#.

The situation is that, according to a study carried out by
Andreyeva et al*®, Spain has the highest prevalence of obesity
among men (20.2%) and women (25.6%) over 50 years old.
They analysed obesity and overweight in 10 developed
European countries and found that both obesity and overweight
were associated with chronic health conditions, such as diabetes,
high blood cholesterol, hypertension and arthritis.

This rapid growth in obesity compared to previous decades
and the differences found between different countries with
similar populations indicate that the causes of obesity are

environmental and the reason for its prevalence is social.
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CONCLUSIONS

Ageing comes with a loss of physical abilities with the
resulting deterioration in function. As age advances there is a
loss of leg strength, which is greater than that lost in the arms.
The aerobic capacity decreases, but the rate of the drop in
VO

is not constant. There is a gradual, but non-linear,

2max

reduction in flexibility and the effect of age is specific for each
joint and joint movement. Balance disorders are common in
the elderly and there are changes in walking patterns. Fat-free
mass decreases with increasing age, as well as resting energy
expenditure but, on the other hand, fat mass tends to

increase.
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