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Abstract

Rehabilitation based on physical exercise should focus not
only on improving the current level of physical fitness, but
also on increasing patients’ awareness and forming a habit of
physical activity as a form of secondary cardiovascular disease
prevention. The aim of this article is to review the most current
publications on this subject and point to the importance of
walking training in successful cardiac rehabilitation, even for
cardiac surgery patients. The authors of this article postulate
the necessity of propagating simple forms of physical activity,
such as walking training, as an important factor in reducing
the incidence and recurrence of cardiovascular diseases as
well as the resulting mortality rate.
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Is walking training a valuable form of
prevention and rehabilitation?

Walking is undoubtedly the most common and, there-
fore, the most natural form of physical activity. Patients can
practice it without supervision, even after leaving the ho-
spital. One of the many advantages of walking is the fact
that it activates more than half of the muscles of the body,
especially its lower parts. At the same time, the strain on
the lower limb joints is less significant than in the case of
running or jogging. This is especially important for the el-
derly and patients with neuromuscular and orthopedic
conditions. While walking, the musculoskeletal system

Streszczenie

Rehabilitacja, oparta na éwiczeniach fizycznych, powinna byé
ukierunkowana na biezgcg poprawe sprawnosci fizycznej, ale
rowniez na pozostawienie trwatego $ladu w Swiadomosci pa-
cjentow i ksztattowaniu nawyku aktywnosci ruchowej jako
formy profilaktyki wtérnej choréb uktadu krazenia. W niniej-
szym artykule dokonano przegladu literatury oraz wskazano
na szczegblne znaczenie treningu marszowego w skutecznym
procesie rehabilitacji pacjentéw kardiologicznych, w tym po
zabiegach kardiochirurgicznych. W opinii autoréw konieczne
sa dziatania zmierzajgce do rozpropagowania prostych form
aktywnosci ruchowej, takich jak trening marszowy, jako waz-
nego czynnika redukujacego liczbe zachorowan, nawrotow
choroby i zgondéw wynikajacych z choréb uktadu krazenia.
Stowa kluczowe: trening marszowy, fizjoterapia, choroby ukta-
du krazenia.

is activated to a similar degree as during such activities
as swimming or riding a bicycle. Walking, as opposed to
running, is an exceptionally safe activity, since it involves
having one leg always in contact with the ground, which
minimizes the risk of falls and injuries [1, 2].

Research shows that the frequency and pace of walking
are inversely proportional to the incidence of cardiac dise-
ase and mortality [3]. The economic advantages of walking
are also worth mentioning. Apart from comfortable shoes,
no expensive special equipment is required. Therefore, fi-
nancial status has no influence on the possibility of com-
mencing walking training in order to increase physical acti-
vity and improve health [4].
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The World Health Organization concluded that walking
is the basic form of physical activity necessary for main-
taining good health and should be an inseparable part of
a healthy everyday lifestyle, including working days [5]. It is
difficult to unambiguously state whether engaging in regu-
lar walking training may by itself ensure the maintenance
of a certain level of health and physical condition. However,
in conjunction with a hygienic lifestyle, walking seems to
be a sufficient way of maintaining the aforementioned fac-
tors at “satisfactory” levels.

Walking training and its special place in
cardiac rehabilitation

It is often emphasized that walking is the best and
also one of the first activities which can be employed at
the early stage of cardiac rehabilitation. This is especially
true for those patients who do not have the opportunity to
undergo rehabilitation in stationary and clinical conditions.
Walking training (WT), which can be considered an activity
of moderate intensity, provides similar health benefits to
other, more intense exercises, while posing less danger of
injury and sudden death [2-7]. Research demonstrates that
the majority of patients, apart from those participating in
organized forms of exercise, engage in only minimal activi-
ty in their spare time [7].

Walking training should become a standard in cardiac re-
habilitation. It is especially recommended for patients who
cannot participate in supervised rehabilitation, as well as
a complement for the latter. For 30 years it has been known
that walking training helps achieve “maximum success at
minimum risk” [8]. Studies show that regular WT improved
VO, ..« In middle-aged women by 9-28% [9]. The change in
cardiopulmonary function is strictly dependent on the pace
of walking. The volume of air exhaled increases from
7-9 |/min while resting to 20-30 |/min during a slow walk
and 35-50 |/min during a fast walk [2, 10]. At the early sta-
ge of rehabilitation, walking can significantly improve such
important factors as the respiratory quotient and maximal
oxygen consumption [11]. It has been known for years that
walking is one of the first forms of physical activity to be
recommended after such serious surgery as a heart trans-
plant [12]. In an extensive meta-analysis concerning the in-
fluence of walking on arterial pressure, which covered over
30 years of research (1966-1998), 24 studies and about 700
subjects, it was demonstrated that walking training reduces
resting systolic blood pressure by 3 mmHg (-5 mm Hg to
—2 mm Hg) and resting diastolic blood pressure by 2 mm Hg
(-3 mm Hg to -1 mm Hg) on average [13]. This may be
the reason why it is one of the first activities recommended
for patients suffering from such conditions [14].

It was observed 15 years ago that 12-week WT has
a bearing on the improvement of fitness in cardiac surgery
patients (CABG) [15]. Other studies show the effectiveness
of WT after CABG procedures with training taking place 6
times a day and lasting 6 minutes each time [16]. Another
study focused on the influence of WT within one year, with
training sessions taking place 5 times a week. The analysis
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covered 7,000 cardiac patients, 2,000 of whom were men
who had undergone coronary artery bypass graft surgery.
It demonstrated the improvement of the patients’ physical
fitness expressed as the increase of peak VO, and, most
importantly, the distance and pace of their walks. The re-
search indicated that the latter two factors have a higher
forecast value than peak VO, [17]. It is especially worth
emphasizing that there are some rehabilitation programs
which recommend starting the walking training within
the first 6 days after surgery and increasing the walking
distance from 100 to even 600 meters after 3-6 days [18].
Other studies clearly show that WT of moderate intensi-
ty is the most effective form of training for improving fit-
ness at the early stage of CABG rehabilitation. At the same
time, no significant changes were noted between groups
with different forms of training after 4 weeks from the end
of the hospitalization period [19]. It is worth mentioning
that the low-risk patients awaiting an operation who had
training sessions twice a week stayed in the hospital for
a shorter period of time after the surgical intervention. It
may be advisable to consider and recommend walking tra-
ining even before surgical procedures [20].

The influence of walking training on metabolic
risk factors

Some studies have indicated that WT for cardiac pa-
tients should be conducted at least 3 times a week and
last from 40 to 60 minutes. Such a program can lead to
decreased body mass and BMI, as well as a lower total
amount of cholesterol and triglycerides, and may extend
the distance covered during the 6-minute walking test [21].
Concurrently, it has been noted that walking may improve
physiological parameters, such as fat mass and body mass
content, under the condition, however, that the training is
longer than 30 min per session or 150 min per week. Whe-
ther the aforementioned physiological parameters could be
successfully improved by extending the length of the tra-
ining sessions (to 60-90 min per session) and the frequ-
ency of the training (to 3 times a week) [6, 7, 22, 23] is
still a matter of debate. It has been established that WT
conducted regularly (3-5 times a week) for a period of 10
to 40 weeks (frequency of training inversely proportional to
total training duration) leads to a 5-6% decrease in the to-
tal cholesterol and LDL fraction levels [24]. The professional
literature discusses in a relatively detailed manner the po-
ssibility of employing WT in groups characterized by low
physical activity awareness. WT efficacy in obese persons
is influenced not only by the duration of the program but
also by factors such as its total volume. It has been noted
that obese patients suffering from ischemic heart disease,
after a 4-month regime of 60-90 minute sessions 5-7 times
a week, experienced decreases in body mass (—4.6 kg), to-
tal body fat amount (-3.6 kg), fat mass percentage (-2.9%)
and waist circumference (5.6 cm). Moreover, the level of
lean mass was retained and the amount of cholesterol
and triglycerides in the blood was decreased [25]. Studies
concerning various types of walking training, conducted
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among women leading sedentary lifestyles, have demon-
strated that WT conducted 3 times a day for 10 min for
a period of 10 weeks yielded similar improvements in phy-
siological parameters (VO, ., lactate concentration after
training) and resulted in a similar decrease in fat mass as
the WT conducted for the same period of time and with
the same frequency, but concentrated in a single 30-minute
session per day. Based on the obtained results, Aldred et al.
concluded that while the 12-week WT program conducted
among middle-aged women leading sedentary lifestyles
did improve exercise tolerance and resulted in a decrease
of fat mass, it did not change the blood levels of triglyceri-
des and lipids in a statistically significant manner [26].

Summing up this part of the discussion, it is worthwhile
to remember that even walking at a very slow pace (2-3 km/h)
allows everyone to reach energy expenditure levels of about
2 MET (1 MET = 1 kcal/kg/h or 3.5 ml O,/kg/min) [27]. Wal-
king at a pace of 4-5 km/h raises metabolism (expressed as
the level of energy expenditure) by ca. 3-4 kcal/min in relation
to resting metabolism (Table I) [28]. At this point, it should be
noted that the energy cost of walking at a very slow or a very
high pace is quite difficult to evaluate. However, walking at
a pace of 3 to 6 km/h raises the energy expenditure linearly
as a function of the studied person’s body mass. The expen-
diture also depends on the sex of the exercising person. An
average man (~80 kg) will use ca. 60% more energy than an
average woman (~50 kg) walking at the same speed.

It can, therefore, be stated that activity of light to me-
dium intensity, such as various types of walking training, is
sufficient (as well as safer) for cardiac patients and obese
persons. There remains a problem of accurate assessment
and precise control of the intensity level for this form of
exercise. Thus, the minimal effective dose of walking tra-
ining for attaining adequate endurance improvement and
heart disease prevention is still a matter of discussion.

How to dose walking training?

The pace of walking training can be adjusted at will,
which makes it difficult to assess its level of intensity. It

Tab. I. Estimated energy cost of walking at a medium speed on flat
terrain (and on terrain of varying slope) expressed in metabolic
equivalent units — MET (adopted after [29])

Speed (km/h)

Slope (%)

0 2.3 2.5 2.9 33 3.6 3.9
2.5 29 3.2 3.8 43 4.8 5.2
5.0 3.5 3.9 4.6 5.4 5.9 6.5
7.5 4.1 4.6 5.5 6.4 7.1 7.8
10.0 4.6 53 6.3 7.4 8.3 9.1
12.5 5.2 6.0 7.2 8.5 9.5 10.4
15.0 5.8 6.6 8.1 9.5 10.6 11.7
17.5 6.4 7.3 8.9 10.5 11.8 12.9
20.0 7.0 8.0 9.8 11.6 13.0 14.2
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has been established that the volume of consumed oxy-
gen rises linearly and predictably for walking at a medium
pace (50-100 m/min — 3.6 km/h), but begins to rise rapidly
above this speed. It can, therefore, be assumed that oxy-
gen consumption expressed in ml/kg/min or in MET can be
assessed relatively precisely for the aforementioned wal-
king speed of the examined person. Many studies indicate
that walking of average intensity, also described as brisk
walking, is of considerable significance in disease preven-
tion, and this is especially true for cardiovascular diseases.
A study was conducted to precisely evaluate the influence
of controlled walking training (patients walking a distance
of 1 mile as fast as possible) on the training heart rate at
different stages of rehabilitation. It was discovered that, in-
dependently of the stage of rehabilitation, 90% of men and
100% of women reach a heart rate of > 70% of maximum
(HR,,), defined by the authors as the minimal level requ-
ired for successful aerobic endurance training and for lo-
wering the heart rate. Significantly, the test was conducted
with the desired level of exertion (Borg scale) at 12 points
for men and 13.4 for women [29].

At the same time it should be observed that, according
to some normograms, brisk walking at a speed of 6 km/h
raises the heart rate of the average healthy middle-aged
person to 135 bpm (60-80% HR_,,,). Considering the level
of exertion and the risk of death for persons with cardio-
vascular diseases and for patients recovering from thora-
cic surgery, this speed would be too high for rehabilitation
training. Some recommendations indicate that improving
exertion tolerance may be successfully attained by gradu-
ally raising the training load from 10 km per week covered
at a speed of 13 min/km (4.6 km/h) to 21 km per week at
a speed of 11.5 min/km (5.2 km/h). As can be observed,
gradually increasing the training load, which is already
employed in cardiac rehabilitation programs, can also be
applied to walking training [30]. Our own studies have also
indicated that even short periods of walking training re-
sulted in significant exertion tolerance improvements [31].
Earlier publications focused mostly on walking training
conducted for longer periods of time. Some authors claim,
based on their research, that the intensity of the training
should amount to 45-55% VO, .. [32], while others have
concluded that a VO, reserve of 30-45% (~30-45% HR re-
serve or 60-69% of peak HR) is sufficient [33]. Walking has
also been studied as a method of primary prevention for
overweight persons with high risk of myocardial infarction.
Similar benefits have been observed in a group conducting
walking training of light intensity (40-50% VO, .,), cove-
ring a weekly distance of 19 km per week, in comparison
to a group that covered the same weekly distance, but at
a higher intensity (70-80% VO, ... ) [34].

It is worthwhile to note at this point that if the volume
of oxygen consumed while walking at a medium speed (4.8
km/h) is within the range of 13 ml/min/kg, then for a 25-year-
-old person this would amount to ca. 30% of their VO,
and would only result in a slight strain on the body. However,

each decade of life results in a decrease in one’s VO, . by
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ca. 5 ml/kg/min [7]. Therefore, walking of the same intensi-
ty would be endurance training for elderly persons, bringing
them to 50% of their maximal oxygen uptake level.

Conclusions

Summing up the present state of knowledge, we can
assume that walking training applied as a form of primary
and secondary prevention for cardiovascular diseases sho-
uld be conducted based on the recommendations presen-
ted in Table II.

At the same time, the rehabilitation period after serio-
us illness events, particularly after cardiac surgery, requires
a more careful and individualized approach even for such
forms of exercise as walking training. The patients must,
nonetheless, gradually increase their physical activity under
the guidance of physiotherapists. Lack of properly dosed
exercise may lead to irreversible structural changes of the lo-
comotor system and lower the patient’s physical endurance,
which significantly increases the risk of their death.

The importance of monitoring the frequency of the car-
diac rhythm for planning a walking training program should
also be stressed at this point. ECG monitoring is particularly
significant at the early stages of rehabilitation, especially for
patients recovering from cardiac surgery. It is vital for patients
beginning to conduct their walking training on their own, not
only to establish their maximal allowable heart rate, but also
to acquaint themselves with the Borg scale and to establish
the appropriate maximal weekly distance, frequency of tra-
ining, and number of training units per day or per week.

As in all other fields of medical science, rehabilitation
professionals continue their search for the most effective
and the safest methods of treating their patients. The con-
stant need for striking this balance results in frequent
changes to the therapeutic procedure. New technical so-
lutions and training methods in cardiac rehabilitation
frequently improve the effects of treatment and rehabi-
litation, and increase the level of the patients’ comfort
during the difficult time of hospitalization. All too often
the simpler solutions are forgotten, even though they may
be of use to the patients not only during their stationary
rehabilitation, but also after its completion. The selection
of studies presented above indicates that walking is a very
effective therapeutic tool in cardiac rehabilitation, inclu-
ding cardiac surgery recovery, and is simply irreplaceable
as a preventive measure.
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