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Summary Background. Increasing physical activity is a widely recognized method of prevention and treatment of hypertension and
obesity.
Objectives. The aim of the following study was to assess the results of application of Nordic walking in the treatment of patients with
hypertension and obesity.
Material and methods. Participating in the study were 30 overweight or obese men with hypertension, undergoing pharmacological
treatment, randomly assigned to one of the two study groups. The first group performed Nordic walking training for 4 weeks. The
second group underwent pharmacological treatment only. The value of blood pressure measured with a 24-hour AMBP monitoring
device, exercise tolerance based on the duration and value of the metabolic equivalent during the exercise test, body mass and BMI
value, as well as total cholesterol, LDL, HDL and triglyceride values, were measured before and after the study.
Results. The results of the study demonstrated the fact that the application of Nordic walking over the course of 4 weeks did not cause
significant changes as far as the value of blood pressure. However, the training led to increased exercise tolerance, a reduced body
mass and BMI value, as well as lowered triglyceride and total cholesterol levels. There were no cases of discontinuation of the training
due to unwanted effects or symptoms.
Conclusions. The 4-week period of Nordic walking training did not result in the lowering of blood pressure in patients with hypertension. However, Nordic walking training did result in improved exercise tolerance, decreased body mass, as well as reduced metabolic
risk factors for cardiovascular disease.
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Background
The positive effect of increased physical activity in relation to
blood pressure values demonstrated by research constituted a
basis for physical training to be recommended as a means of prevention and non-pharmacological treatment of hypertension [1].
Nordic walking (NW) is a rapidly developing and is an increasingly popular form of physical activity in Northern Europe,
especially in Scandinavia, Germany and Poland. The simplicity
and ease of the march enables persons of different ages and
physical conditions to partake in the sport. During Nordic walking, 90% of the human muscles are involved [2].
It is to be accentuated, however, that NW is mostly conducted outdoors; therefore, in contrast to workouts performed in
stationary conditions, the patient cannot be monitored on a constant basis (ECG monitoring, blood pressure values, heart activity). Moreover, the patient is also affected by meteorological conditions (air temperature, wind) and the roughness of the ground.
Therefore, patients with cardiovascular disease ought to be carefully evaluated in order to exclude possible contraindications and
avoid potential unwanted effects during NW training [3].
Due to the conditions mentioned above, there have been
few studies on the topic of the application of Nordic walking
in the treatment of patients with cardiovascular disease [4–7].

Material and methods
The subjects were 30 overweight or obese men aged 47 to
66, with pharmacologically treated hypertension, who granted

their willful consent to participate in the study. The permission
of the local Bioethics Committee was obtained.
Inclusion and exclusion criteria were applied to the patients
partaking in the study with the aim of creating a homogenous
study group and assuring the safety of patients during NW training.
The inclusion criteria were as follows:
1) men diagnosed with hypertension who were overweight or with obesity measured,
2) patients were treated pharmacologically, and the resting heart rate of the patients did not exceed a value of
139/89 mm Hg,
3) patients were allowed by a physician to partake in NW
training,
4) willful consent to participate in the study.
The exclusion criteria consisted of the following:
1) unstable angina and chronic heart failure,
2) hemodynamically significant aortic stenosis,
3) acute myocarditis or pericarditis,
4) uncontrolled hypertension,
5) thromboembolism,
6) refusal to participate in the study.
The criteria for aborting NW training were: exacerbation of
ischaemic heart disease or chronic heart failure, a blood pressure
of a value greater than 140/90 mm Hg pre-workout or greater
than 180/100 mm Hg 10 minutes following the workout or the
lowering of blood pressure below 120/80 mm Hg following the
workout, as well as the decision of the supervising physician.
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Results
Clinical data
15 patients from the NW group completed the evaluation.
4 patients from the control group resigned during the course
of the study. The reason for resignation was lack of consent for
undergoing further control testing. Therefore, as far as statistical analysis, 26 patients who completed the study were taken
into consideration.
According to the testing protocol, the pharmacological
treatment of the patients was optimized and standardized in accordance with the current recommendations of the European
Society of Cardiology (Table 1) [1].
Table 1. Pharmacological treatment of patients with
hypertension participating in the study
Medication

NW group
n = 15

Control group
n = 11

AT1 Receptor antagonists (ARB)

4

4

Calcium channel blockers

5

1

β-adrenolytics

11

6

Converting enzyme inhibitors
(ACEI)

12

7

Diuretics

6

6

α1-adrenolytics

2

1

NW – Nordic walking; n – number of evaluated patients.

During the course of the experiment, no side effects forcing the participants to abort NW training or to change the current pharmacological treatment protocol were observed. The
study groups did not differ significantly as far as age and height
was concerned (Table 2). Moreover, no significant differences
between the groups were noted as far as body mass and BMI
value, both before and after conducting the study (Table 2).
However, a statistically significant reduction in body mass and
the BMI value after finishing the 4-week training period was
observed in the NW group, whereas in the control group, no
significant changes regarding body mass and BMI were noted.
Table 2. Characterization of patients with regards to age,
height, body mass and BMI (arithmetic mean ± SD)
Variable

NW group (n = 15)

Control group (n = 11)

Age [years]

56.7 + 5.8

57.0 + 4.6

Height [m]

1.79 + 0.074

1.76 + 0.079

Body mass 1 [kg]

101.8 + 17.6

97.2 + 14.7

Body mass 2 [kg]

100.5 + 17.1*

97.2 + 15.0

BMI 1 [kg/m2]

31.8 + 5.0

31.2 + 4.2

BMI 2 [kg/m ]

31.4 + 4.9*

31.1 + 4.2

2

NW – Nordic walking; 1 – pre-evaluation; 2 – post-evaluation; BMI
– Body Mass Index; *p < 0.05 in comparison with pre-evaluation values.

Blood pressure values measured with the 24-hour
AMBP test
Median blood pressure values measured in the course of a
24-hour period, as well as daily and nightly blood pressure values of patients from both the NW group and the control group,
are presented in Table 3.
No statistically significant differences were noted in median
systolic blood pressure (SBP), diastolic blood pressure (DBP) and
mean arterial pressure (MAP) during the 24-hour period in both
the NW group and control group patients both pre- and postexamination. Additionally, no statistically significant differences
were observed as far as median SBP, DBP and MAP values between the respective groups are concerned.
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The first stage consisted of a basic medical examination, as
well as additional evaluations, such as: resting ECG test, exercise test on a treadmill, echocardiography, 24-hour AMBP blood
pressure test, laboratory tests (total cholesterol, HDL, LDL and
triglyceride levels). All participants were qualified for the second stage of the study, in which the patients were divided into
two groups.
The first group consisted of 15 men who undertook NW
training along with receiving standard pharmacological treatment. NW training was conducted 5 times a week for a period of
4 weeks. Each exercise session consisted of a 10-minute warm-up. During the first week, the participants performed a march
at the speed of 3 km/h for a duration of 30 minutes. During
weeks 2–4, the speed of the march was raised to 5 km/h, and
the duration of the workout was raised to 40 minutes. During
NW training, the patients reached about 40–70% of maximum
heart rate. Target heart rates were obtained using the Karvonen
formula: [(HRmax – HRrest) x (0.5 to 0.8)] + HRrest. The participants
were trained in the NW gait method. During the whole process
of evaluation, the subjects reported to a supervising physiotherapist pre- and post-workout about the occurrence of the following symptoms: stenocardial symptoms, exertional dyspnea, dizziness and fatigue. The patients underwent blood pressure and
heart rate tests during the course of the study.
The control group consisted of 15 patients who received
pharmacological treatment only. Control group patients, as well
as NW group patients, regularly reported to the supervising
physiotherapist (via telephone calls) about the occurrence of
unwanted symptoms similar to the aforementioned.
After the evaluation was finished, every patient partaking
in the study underwent a 24-hour AMBP test, exercise test and
laboratory tests.
Additionally, body mass measurements of each participant
were taken at the beginning of the study, and Body Mass Index
(BMI) was calculated.
The following methods and research tools were used:
1) A 24-hour AMBP test registered with the use of Boso
Tm 2430 (Bosch&Sohn) device. Medial blood pressure
values (systolic, diastolic and mean arterial pressure)
measured daily, as well as during day time (6.30 am –
10 pm) and night time (10 pm – 6.30 am), were used
for analysis of the obtained results in accordance with
ESH/ESC standards [1];
2) Exercise tolerance was evaluated through an exercise test conducted on a treadmill with the use of the
CardioTEST Alfa System B612 v.0.001 (ASPEL) set. The
evaluation was conducted using the Bruce Protocol
and was in accordance with the applied standards.
Metabolic equivalent (MET), as well as the duration
time of the exercise test, were taken into consideration;
3) Laboratory tests regarding total cholesterol, HDL, LDL
and triglyceride levels were conducted in a hospital
laboratory with the use of widely approved methods;
4) Anthropometric indicators, such as: body mass and
height, were measured with clinic scales. BMI was
calculated in accordance with the following equation:
BMI = body mass in kg/height in m2.
Statistica 10 Software was used in order to perform statistical analysis. Arithmetic mean and standard deviation were
calculated for measurable variables. All quantitative-type variables were evaluated using the Shapiro–Wilk test in order to determine the type of distribution. For comparison of the results
achieved by the two study groups, the non-parametric Whitney–Mann test for independent variables was used. In order to
compare the before and after results in respective groups, the
Wilcoxon test for independent variables was used. A level of α =
0.05 was presupposed as far as all of the aforementioned comparisons were concerned.
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Table 3. Median blood pressure values measured with the use
of 24-hour AMBP in patients participating in the study (median
+ SD)
Median 24-hour blood pressure values
Variable

NW group (n = 15)

Control group (n = 11)

Before

Before

After

After

SBP
141.0 + 12.3 137.0 + 10.8 137.2 + 13.3 134.2 + 11.3
[mm Hg]
DBP
82.9 + 6.4
[mm Hg]

80.3 + 6.8

79.7 + 6.5

78.2 + 5.4

MAP
102.3 + 7.8
[mm Hg]

99.2 + 7.7

99.4 + 7.3

96.9 + 7.1

Median daily blood pressure values
SBP
[mmHg]

145.1 + 11.8 139.6 + 13.9 138.5 + 11.9 136.1 + 10.8

DBP
[mmHg]

85.4 + 6.2*

82.5 + 6.9

79.8 + 5.8

79.0 + 5.1

MAP
[mmHg]

105.3 + 7.3

102.0 + 7.9

99.3 + 7.2

98.1 + 6.7

Median nightly blood pressure values
SBP
127.0 + 16.9 122.8 + 12.4 133.6 + 17.7 126.9 + 14.1
[mm Hg]
DBP
74.1 + 9.9
[mm Hg]

72.8 + 12.4

77.9 + 7.7

75.2 + 8.4

MAP
91.8 + 11.8
[mm Hg]

89.4 + 9.2

95.8 + 10.8

92.5 + 10.0

NW – Nordic walking; SBP – systolic blood pressure; DBP – diastolic
blood pressure; MAP – mean arterial pressure; *p < 0.05 in comparison
with control group values.

Statistically significant greater daily median DBP values
were noted in the NW group in comparison to the control group
before evaluation. On the other hand, no statistically significant
differences in mean DBP values were observed post-examination. Moreover, no statistically significant differences were
noted in median daily SBP and MAP values between the groups
both pre- and post-examination. Additionally, no significant
changes were observed in median daily SBP and MAP values in
relation to NW training.
No statistically significant differences were noted in median
nightly SBP, DBP and MAP values between the study groups
both pre- and post-evaluation. Furthermore, no statistically significant impact of the applied treatment on median nightly SBP,
DBP and MAP values in both study groups was recorded.
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Exercise tolerance and laboratory testing
Results depicting exercise tolerance evaluated in relation
to time (T) and metabolic equivalent values (MET) with the use
of an exercise tolerance test of patients with hypertension preand post-examination are presented in Table 4. In both groups,
statistically significant prolongation of the T value during the exercise tolerance test was observed. Although the T values were
greater in the NW group, the differences were statistically insignificant (p = 0.0776). On the other hand, the post-evaluation
MET values were significantly greater only in the NW group.
The lab tests aimed at evaluating metabolic indicators, such
as: total cholesterol, HDL, LDL and triglyceride levels. The results regarding the aforementioned metabolic factors in both
groups of patients with hypertension pre- and post-examination
are presented in Table 4. No statistically significant differences
in median cholesterol, HDL, LDL and triglyceride levels between
the groups pre- and post-examination were noted. However, a
statistically significant reduction in total cholesterol and triglyceride levels post-examination in relation to the pre-examination
stage was observed only in the NW group.

Table 4. Exercise tolerance and laboratory test results (mean
values + SD)
Variable
T [min]

NW group (n = 15)

Control group (n = 11)

Before

After

Before

After

10.4 ± 2.8

12.2 ± 3.2*

9.1 ± 2.8

10.1 ± 2.7*

MET
13.3 ± 3.0
[ml/kg/min]

15.2 ± 3.8** 12.0 ± 3.1

12.4 ± 3.4

T. Cholesterol [mg%]

202.3 ± 57.3 181.5 ± 50.2* 188.5 ± 58.2 178 ± 42.3

LDL Cholesterol [mg%]

118.4 ± 38.3 111.2 ± 38.2 109. 9 ± 55.0 108.0 ± 40.6

HDL Choles- 46.5 ± 10.9
terol [mg%]

42.9 ± 11.2

Triglycerides 256 ± 188.2 170.9 ±
[mg%]
107.5**

49.0 ± 7.5

46.0 ±8.7

158.1 ± 54.8 162.0 ± 67.0

NW – Nordic walking; T – duration of exercise tolerance test on treadmill; MET – metabolic equivalent; T. Cholesterol – Total Cholesterol;
*p < 0.05 in comparison with pre-evaluation values; **p < 0.01 in comparison with pre-evaluation values.

Discussion
Epidemiological data demonstrating the reverse casualty
between blood pressure values and physical activity level (questionnaires as a method of evaluation) or exercise tolerance
(exercise test as a form of evaluation) proves the beneficial impact of physical exercise on blood pressure values. Moreover,
middle-aged persons with high or average exercise tolerance
demonstrated significantly lower resting blood pressure in comparison to persons with low exercise tolerance [9, 10].
It is to be accentuated that clinical data regarding the impact of physical training on blood pressure values was conducted on various groups of patients: normotensive and hypertensive, persons treated hypotensively and untreated, living a
sedentary lifestyle or physically active, overweight, obese or of
proper bodyweight, men and women, people of different racial
backgrounds. The studies used various forms of aerobic physical training (bicycle cycloergometer, strolling/marching, jogging,
dancing) or resistance training. The training sessions differed as
far as workout duration and number of training sessions per
week [11, 12].
It also needs to be emphasized that the results of laboratory tests in which various forms of physical activity in regards
to daily, nightly and 24-hour period blood pressure values using
the AMBP test were evaluated differ. Some of the results demonstrate that in patients with hypertension, median SBP and
DBP values were lowered due to physical training [13–15]. On
the other hand, in some cases, physical training did not provide
the expected hypotensive effect in patients with hypertension
[16–18].
Studies on the effects of physical training in patients with
cardiovascular disease not receiving pharmacological therapy
are rare [4–7].
The results achieved in the course of this study suggest that
a protocol consisting of a 4-week period of NW training paired
with optimized pharmacological treatment does not provide a
statistically significant reduction of SBP, DBP and MAP values
(daily, nightly and over the course of 24 hours) in overweight or
obese male patients with hypertension.
By contrast, Latosik et al. [5] presented that an 8-week period of NW training resulted in a statistically significant reduction
of SBP values in a group of 15 overweight menopausal women
with systolic hypertension not treated pharmacologically. As far
as DBP values are concerned, no reduction was found. Moreover, both SBP and DBP values pre- and post-workout did not
differ substantially between the NW group and the control
group (n = 9).
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A few factors may be responsible for the discrepancies between this study and the study conducted by Latosik et al. [5]. In
the following study, changes in blood pressure values were evaluated using the 24-hour AMBP test and median daily, nightly
and 24-hour SBP, DBP and MAP values in accordance with ESH/
/ESC standards (ESH/ESC Guidelines, 20130). In contrast, Latosik
et al. [5] recorded only resting blood pressure values. What
is more, the subjects of the following study were men with
pharmacologically treated hypertension, whereas in the study
conducted by Latosik et al. [5], the subjects were menopausal
women with systolic hypertension not treated pharmacologically. Furthermore, different periods of NW workouts were applied
– 4 weeks in the following study, 8 weeks in the study conducted
by Latosik et al. [5].
It is possible that methodological differences between the
studies (divergent measurement methods, groups different as
far as gender is concerned, NW workouts of different duration)
affected the obtained results. However, the fact that pharmacological treatment of hypertension may have been a crucial factor cannot be dismissed. Therefore, it is possible that in patients
not receiving pharmacological treatment, the hypotensive effect of physical activity is more “visible”, whereas in persons
treated pharmacologically, the effect may be “masked” by the
effects of the treatment alone. However, in order to prove or
disprove this hypothesis, further research is needed.
Another important factor as far as the effectiveness of hypertension treatment is concerned is the improvement of exercise tolerance [1]. The following study demonstrated that due to
applying NW training in overweight or obese men with hypertension for a 4-week period, a statistically significant improvement in exercise tolerance (workout duration) and metabolic
equivalent value during an exercise test using the Bruce’s Protocol was achieved. In contrast, in the control group, the results
were limited to exercise tolerance only. Exercise tolerance in the
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control group was insignificantly lower than in the NW group
(p = 0.0776). The aforementioned data may suggest that the
application of NW training in patients with pharmacologically
treated hypertension contributes to improvement of exercise
tolerance, which raises the patients’ quality of life and is beneficial from a clinical standpoint.
Similar results proving the beneficial effect of NW training
on exercise tolerance were observed in rare, heretofore, studies
on patients with chronic heart failure [6, 7], post-acute coronary
syndrome [4] or obese menopausal women [19].
The results achieved in the following study suggest that after the 4-week period of NW training, a statistically significant
reduction in body mass and BMI occurred in patients from the
NW group. On the other hand, no such effects were noted as far
as the control group was concerned. The obtained data leads to
the conclusion that NW training affects the aforementioned anthropometric indicators in patients with hypertension and thus
lowers the risk of complications of cardiovascular disease [1].
It also needs accentuating that all the patients from the NW
group completed the study, and no contraindications were noted during the course of the study. Therefore, a conclusion can
be drawn that the application of NW training in patients with
hypertension effectively treated with pharmacological means is
safe. However, further research using cardiac telemonitoring is
required in order to validate these findings.

Conclusions
The 4-week period of Nordic walking training did not result
in the lowering of blood pressure in patients with hypertension.
However, Nordic walking training resulted in improved exercise
tolerance, decreased body mass, as well as reduced metabolic
risk factors for cardiovascular disease, and was proven safe for
patients with hypertension.
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