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Abstract

Aim of the study: To determine the effect of a  4-week Nordic walking training on the physical fitness  
of women of the perimenopausal age and self-assessment of the quality of their health.

Material and methods: Eighty-four women between 48 and 58 years of age were included in the study. Half of 
the group (42) was assigned to the control group and the other half was assigned to the experimental group. In both 
groups studied, physical fitness was evaluated using a modified Fullerton’s test and a quality of life self-assessment 
SF-36 (Short Form of Health Status Questionnaire). Similar tests were repeated 4 weeks later. In the experimental 
group, a Nordic walking training was conducted between the two tests. During 4 weeks, 10 training sessions were 
performed, each session was 60 minutes long, and there was an interval of 2 days between the sessions. 

Results: A 4-week Nordic walking training resulted in a significant improvement (p < 0.001) of physical fit-
ness as demonstrated by an increased strength and flexibility of the upper and lower part of the body and the 
ability to walk a longer distance during a 6-minute walking test. Women participating in the training also showed 
a significant improvement in health in terms of both physical health (p < 0.001) and mental health (p < 0.001).

Conclusions: A 4-week Nordic walking training has a positive effect on the physical fitness of the women 
in the perimenopausal age. Participation in training contributes also to a clearly higher self-assessment of the 
quality of health. 
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Introduction

Modern conveniences of developed civilization mani-
fested as urban solutions, the omnipresence of means of 
transportation and the use of machines and computers 
reduce physical activities and limit the motor potential, 
and the activities which at one time were critical for the 
survival of an individual. Professional activity requires 
less and less physical activity. This is associated with the 
passive use of free time with a limited contact with na-
ture. Sedentary lifestyle, high-calorie and a less than per-
fect diet and limited exercising are the basis for health 
regression and as a result create the conditions for the 
development of many diseases which are called civiliza-
tion diseases for a reason. The perimenopausal period in 
women is a critical period in which bad effects of various 
habits associated with the lifestyle are superimposed on 
natural changes associated with the end of the fertility 

period [1-5]. Limited physical activity and nutritional mis-
takes are considered as some of the negative habits that 
disadvantageously contribute to the health of women 
in the menopausal period. In that period of life women 
reduce their physical activity by as much as 40% [1, 2]. 
Diet poor in vegetables and fruits but with an excess of 
animal fats, carbohydrates and salt is one of the cardio-
metabolic risk factors [6]. The need for physical activity 
for maintaining health of menopausal women is empha-
sized [7, 8]. The problem is, however, the type of physical 
activity. A loss of physical attractiveness with a decrease 
in physical and mental fitness as a natural result of ag-
ing processes make it difficult to continue current forms 
of physical activity, and if a woman did not exercise be-
fore, she is not ready to start doing it during the peri-
menopausal period. In the contemporary world, fixated 
on physicality and youth, menopausal women tend to 
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withdraw from exercises rather than maintain physical 
fitness. Fitness Centres promoted in the media are full of 
young and most often, physically attractive females, not 
mature women, for whom this type of facilities usually is 
associated with negative experiences. 

Walking is the simplest, natural, and at the same 
time, the most frequent form of human exercise. Since 
we began walking on two legs, we do it every day while 
performing various daily activities. Of course, if walking 
is to positively impact our body and be comparable with 
the effects of athletic practice, it has to be performed 
on a regular basis and be intense enough to cause opti-
mal for the age energy expenditure. This type of exercise 
should also be safe and, significantly in terms of health, 
enjoyable. This type of pro-health consideration almost 
immediately excludes the situations in which we hurry 
for work, come back home or nervously do shopping run-
ning from one store to another. Nordic walking is a spe-
cial walking practice which has a positive physical and 
mental effect on human body. Walking with poles was 
conceived in 1920s by ski runners in Finland and served 
as a “dry run” before winter. This type of walking prac-
tice came back after 1997, crossed the borders of the 
Scandinavian countries and became popular practically 
in the entire Western and Central Europe [9]. The popu-
larity of Nordic walking is caused by its simplicity and ac-
cessibility, almost everybody can practice it everywhere 
and in any season. This type of physical activity seems 
very attractive especially to people past their prime. No 
expenses and no special motor abilities in addition to 
walking are required to undertake Nordic walking. 

Having in mind beneficial effects of walking, the 
goal of this report was to determine the effect of 
a  4-week Nordic walking practice on perimenopausal 
women’s physical fitness and the effect of this type of 
activity on self-assessment of their health. 

Material and methods 

A group of 84 women of 48 to 58 years of age who 
live in the Silesia province were included in the study. 
Half of the group (42) was selected to be the control 
group and the other 42 women were in the experimen-

tal group. The inclusion criteria in the experimental 
group were: age (48-58 years), contraindications for 
health reasons to perform moderately intense exercises 
and intensive walking, consent to the participation in 
the studies. The control group was composed of women 
of similar ages who consented to participation in the 
study and were not willing to regularly practice walking 
for 4 weeks. The characteristics of women studied in 
both groups and intergroup comparisons are presented 
in Table I. 

All procedures associated with the study were per-
formed in accordance with the Helsinki Declaration of 
1975 and modified in 1983. The women studied were 
informed of the objective of the study and its course 
and advised that they may refuse to participate in the 
studies without stating the reason. All participants 
consented to the processing of their personal data to 
the extent required for conducting the study in a man-
ner that prevents their identification by other persons. 
Consent was obtained from the University Bioethics 
Committee for Scientific Studies which was included in 
Resolution No. 10/2013, dated 21 November 2013.

The modified Fullerton Functional Fitness Test [10] 
was performed twice – before Nordic walking training 
(initial examination) and immediately after its comple-
tion (final examination). This test was composed of  
5 exercises which included the evaluation of strength 
endurance: of the upper (the Arm Curl) and lower part 
of the body (a 30 s Chair Stand), the evaluation of the 
flexibility of the upper (Back Scratch) and lower (Chair 
Sit-and Reach) part of the body and a 6-minute walk. In 
both strength tests, the number of properly performed 
trials (bending of the forearm and its supination for 
the upper part of the body and a  full cycle from sit-
ting down, getting up and sitting down again on the 
chair for the upper part [sic] of the body) for 30 seconds 
were taken into account. An indirect measure of flex-
ibility was the distance between the tips of the middle 
fingers (upper body flexibility trial) and the tip of the 
middle finger and the toes of the foot of the dominant 
leg (lower body flexibility trial). In both flexibility trials, 
the measurements were taken with a rigid tailor mea-
suring tape with the accuracy of 0.5 cm. Touching with 
the finger tips of the hands (upper body part) and hand 
tips [sic] the toes (lower body part) was assumed to 
be a normal value (“0”). Any deficit was expressed as 
a negative number and the outcome better than normal 
was expressed in positive numbers. The last trial tested 
the greatest distance (in meters) walked along a 20 x 4 
metre rectangle during a 6-minute walk. 

The quality of life in terms of health of the indi-
viduals examined was assessed using a SF-36 (Short 
Form of Health Status Questionnaire) [11, 12]. This 
questionnaire is composed of 36 closed questions 
asking for information how the individual is doing in 8 
aspects of health groups in two categories – physical 

Tab. I. Demographic data of the participants, according to  
the group

Features
Nordic walking 

group
Control 
group

p

Age (years) 52.3 ± 2.6 51.9 ± 3.0 0.564#

Weight (kg) 69.2 ± 7.9 69.3 ± 8.5 0.989#

Height (cm) 162.1 ± 3.6 163.0 ± 7.5 0.171‡

BMI (cm/kg2) 26.4 ± 3.1 26.4 ± 4.7 0.802‡

#p value for t test for independent samples
‡p value for U Mann Whitney test
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and mental. Responses to each question are scored 
progressively on a  scale from 0 to 100. The greater 
the score, the higher assessment of one’s own body in 
a particular aspect. 

There were 10 sessions during a  4-week training 
programme. The sessions were separated by 2-day in-
tervals. Each training session, which lasted 60 minutes, 
started with a 10-minute warm-up period. A warm-up 
involved a  moderate walk while performing exercises 
intended to prepare specific parts of the body for ex-
ertion (e.g. raising arms, bending and twisting of the 
body, lifting of the knees). The main phase of the train-
ing lasted 40 minutes. Walking was carried out on 
a flat, wooded and hard area. The first training started 
with learning the Nordic walking technique. Initially, 
it was walking with poles loosely hanging along the 
body. After finding an appropriate individual rhythm of 
walking, subsequent elements of the use of the poles 
to push back against them were included. Each time 
during training, the participants walked a distance of 
approximately 5 km. Walking was performed with vari-
able speed and gait of variable length and intensity of 
use of the poles were applied. The final stage of the 
training was a 10-minute phase in which the speed of 
walking was reduced and stretching exercises were in-
cluded during walking. 

Statistical evaluation of the results included the 
calculation of basic data of descriptive statistics (arith-
metic means and standard deviations). To determine 
whether the groups studied were homogenous, Stu-
dent’s t-test for independent samples and U  Mann 
Whitney’s test for the variables with heterogeneous 
variances in the Levene’s test were employed. Depen-
dent variables were analysed using the one-way analy-
sis of variance (ANOVA) for repeated measurements 
with the between factor as a group (Nordic walking vs. 
control) and within factor as a  time of measurement 
(first vs. second). For all test analyses, p ≤ 0.05 was ad-
opted as a critical statistical significance threshold.

Results 

A comparison of both groups (Table I) did not show 
any statistically significant differences in basic biomet-
ric data (age, body weight and height, BMI) between 
the women participating in the training programme 
and the women of the control group. Thus, a statement 
can be made that in this sense the groups were homog-
enous. This allows an exclusion of the effect of body 
weight and height, and excess of weight and obesity on 
the level of physical functions and self-assessment of 
the quality of health of the women studied.

The post hoc analysis of the variables included in 
the Fullerton test demonstrated that in the case of the 
upper body strength, lower body strength and lower 
body flexibility statistically significant intergroup dif-
ferences were present in measurements 1 and 2 (each,  
p < 0.001). However, the intergroup differences were 
significantly lower before the training (0.82 for upper 
body strength; 2.29 for lower body strength; –2.04 for 
lower body flexibility) than after training (3.29 for up-
per body strength; 4.56 for lower body strength; –3.22 
for lower body flexibility). In the control group, differ-
ences were not demonstrated between measurements 
1 and 2 (p > 0.482), but in turn in the Nordic walking 
group a significant increase in the value of upper body 
strength and lower body strength and lower body flex-
ibility (each, p < 0.001) after training was recorded. In 
terms of the upper body flexibility and the 6-minute 
walk, variable significant intergroup differences were 
not demonstrated in measurement 1 (each, p > 0.05), 
as well as differences between measurements 1 and 2 
in the control group (each, p > 0.922). However, signifi-
cant intergroup differences occurred in measurement 
2 (each, p < 0.001) and in the Nordic walking group 
between measurements 1 and 2 (each, p < 0.001).  
The mean values for all results of the Fullerton test in 
the individual groups, as well as results of the main ef-
fects and interaction (group x measure) of the ANOVA 
test are presented in Table II. 

Tab. II. The results of Fullerton Fitness Test in the Nordic walking and control groups

Dependent  
variables

Nordic walking group Control group p value from ANOVA

First  
measurement

Second  
measurement

First  
measurement

Second  
measurement

Main effect Interaction

Group Measurement

Upper body 
strength

15.7 ± 3.2 17.9 ± 3.8 14.9 ± 2.9 14.7 ± 3.0 ** *** ***

Lower body 
strength

15.8 ± 2.7 18.3 ± 2.8 13.6 ± 3.1 13.7 ± 3.1 *** *** ***

Upper body  
flexibility

–5.1 ± 6.8 –1.4 ± 5.3 –4.1 ± 5.3 –4.0 ± 5.1 0.499 *** ***

Lower body  
flexibility

0.13 ± 6.9 2.0 ± 6.5 –1.9 ± 6.9 –1.2 ± 8.1 0.887 *** 0.089

The 6-minute 
walk

524.8 ± 65.4 568.3 ± 56.6 527.8 ± 64.1 525.7 ± 63.9 0.144 *** ***

**p < 0.01; ***p < 0.001
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The post hoc analysis of the variables from the  
SF-36 questionnaire indicated significant intergroup 
differences in measurements 1 and 2 for the Emotional 
well-being variable (p < 0.001 and p < 0.01, respective-
ly). The analysis of the mean values revealed that in 
comparison to the control group, in the Nordic walk-
ing group the values recorded were lower by approxi-
mately 5.91 points for measurement 1. On the other 
hand, measurement 2 in the Nordic walking group 
recorded higher values by approximately 4.13 points. 
The intragroup differences were only observed in the 
Nordic walking group (p < 0.001), where in measure-
ment 2 the recorded increase was of approximately 10 
points. The control group obtained identical results in 
measurements 1 and 2 (p = 1.00). For Role limitations 
due to emotional problems and Energy/fatigue vari-
ables significant intergroup differences were indicated 
in measurement 1 (each, p < 0.001), and higher values 
were recorded in the control group. Measurement 2 
did not record significant intergroup differences (each,  
p > 0.18). On the other hand, the intragroup difference 
(measurement 1 vs. 2) for these variables was noted 
only in the Nordic walking group (each, p < 0.001), 
where measurement 2 recorded a significant increase 
in the value of both variables. For the Physical function-

ing variable, significant intragroup differences were re-
corded (p < 0.001) between measurements 1 and 2 in 
the Nordic walking group, as well as intergroup differ-
ences in measurement 2 (p < 0.001). For the General 
health variable only the difference between measure-
ment 1 and 2 in the Nordic walking group was recorded 
(p < 0.05). The mean values for all individual variables 
that are included in the SF-36 questionnaire in the indi-
vidual groups, as well as the results of main effects and 
interaction (group x measure) of the ANOVA test are 
included in Table III that also demonstrates no differ-
ences for the variables: Role limitations due to physical 
health, Pain and Social functioning. 

For the results of variables calculated based on the 
SF-36 questionnaire, thus 2 components of health – 
physical and mental post hoc analysis revealed statisti-
cally significant intergroup differences (p < 0.01 for phys-
ical health; p < 0.001 for mental health component) in 
measurement 1. For the physical health component and 
mental health component lower values were recorded in 
the Nordic walking group (4.2 and 8.36 points, respec-
tively). In the second assessment, significant intergroup 
differences were not present (each, p > 0.90). In the 
Nordic walking group statistically significant intragroup 
differences were recorded between measurements 1 

Tab. III. The results of physical and mental components of health (SF-36) in the Nordic walking and control groups

Dependent 
variables

Nordic walking group Control group p value from ANOVA

     First   
measurement

Second  
measurement

    First   
measurement

Second  
measurement

Main effect Interaction

Group Measurement

Physical func-
tioning

80.2 ± 13.2 85.9 ± 11.5 81.4 ± 15.7 81.3 ± 15.7 0.572 *** ***

Role limita-
tions due 
to physical 
health

68.1 ± 40.2 72.1 ± 36.1 75.6 ± 38.1 77.4 ± 38.6 0.433 0.133 0.554

Pain 61.2 ± 22.5 64.5 ± 21.9 63.3 ± 19.0 62.3 ± 17.5 0.937 0.648 0.196

General 
health

48.4 ± 17.7 52.6 ± 18.4 49.7 ± 18.6 51.6 ± 20.6 0.967 ** 0.231

Physical 
health com-
ponent

64.5 ± 20.9 68.8 ± 19.7 68.7 ± 16.2 68.2 ± 16.5 0.648 * **

Role limita-
tions due to 
emotional 
problems

63.6 ± 43.3 77.7 ± 37.6 82.5 ± 33.9 84.1 ± 33.1 0.102 ** *

Energy/ 
fatigue

48.4 ± 23.2 59.3 ± 23.3 56.8 ± 14.3 55.6 ± 15.1 0.558 *** ***

Emotional 
well-being

55.1 ± 24.9 65.2 ± 20.1 61.0 ± 14.6 61.1 ± 15.7 0.828 *** ***

Social func-
tioning

71.4 ± 20.5 72.4 ± 19.1 73.3 ± 17.4 71.2 ± 17.1 0.937 0.648 0.196

Mental health 
component

59.6 ± 25.2 68.6 ± 23.1 68.0 ± 15.3 67.7 ± 14.4 0.385 *** ***

*p < 0.05; **p < 0.01; ***p < 0.001
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and 2 in both components of the self-assessment of 
the health (p < 0.01 for physical health component;  
p < 0.001 for mental health component). Table III con-
tains the average values for these variables. 

Discussion

Because of a  significantly longer life expectancy, 
changes in the life style due to technical progress and 
unfavourable demographic trends, pro-health behav-
iours of middle aged and elderly adults become a chal-
lenge for the societies of highly developed countries. 
A physically active life style is inseparable from these 
behaviours. In this light, physical activity of Polish 
adults raises concerns. According to the studies per-
formed by the East-West Health Gap in Finland, Spain, 
Germany, Poland and Russia, adult Poles were in the 
last place in terms of physical activity [13]. Physical fit-
ness, in addition to such socioeconomic factors as edu-
cation, marital status and income, along with proper 
diet, constitutes one of the basic factors for successful 
aging [14]. It is important, from the point of view of pro-
health activities, that physical fitness can be modified. 
Broadly understood physical activity is the basic factor 
that contributes to fitness. For optimal health effects 
of physical activity it is important to select a  proper 
form of activity, especially in the case of middle-aged 
women in whom negative effects of menopause add to 
degenerative aging mechanisms [15, 16]. It seems that 
intense walking with poles is a proper form of physi-
cal activity. Popularity of Nordic walking continues to 
grow, and in Finland, which is where this activity was 
invented, 500 thousand people, i.e. 15% of the entire 
population, practice it, and one in two Fins have contact 
with it at least once in a lifetime [9, 17]. 

Walking with poles, based on natural motor abili-
ties, can provide a “dose” of physical activity required 
for health. There is a  certain misunderstanding with 
regard to the use of poles during walking. A common 
belief is that they are supposed to partly take the load 
off the lower limbs, and therefore individuals with a di-
minished function of the lower limbs are predisposed 
to Nordic walking. Nothing can be further from the 
truth because the studies demonstrated that knees 
are not significantly relieved while walking with poles 
[18]. Their role is to uniformly spread the load over the 
entire body, or, in other words, engage more the trunk 
and upper limbs during walking. Of course the use of 
poles increases the stability of the body during walking. 
Thus it protects, to a certain degree, against falls, which 
is important for people who due to past trauma after 
a fall, are afraid of walking. 

The results of the studies demonstrated that a four-
week Nordic walking training had a  significant im-
pact on physical fitness of women 48-58 years of age. 
A  significant increase in the distance covered during 

a 6-minute walk is not surprising, because it is a natu-
ral consequence of systematically practiced intense 
walk. An increase in strength of the lower limbs can be 
similarly explained. Because intense arm work is essen-
tial to walking with poles, an increase in the strength 
of the upper body part, manifested as an improvement 
in the Arm Curl trial in the final examination, should 
be considered an immediate outcome of the training. 
On the other hand, improved flexibility is probably as-
sociated with a type of training associated with exer-
cises performed during the initial part of each session 
(raising arms, bending and twisting the body, raising 
knees) which contained elements stretching longitudi-
nal and oblique musculofascial bands of the upper and 
lower parts of the body. The final part of each training 
session consisted of moderate walking with stretch-
ing exercises. Beneficial effects of this type of physi-
cal activity in women are not an exception. Beneficial 
effects of this type of physical activity in women were 
demonstrated earlier. Rodgers et al. [19] demonstrated 
that a brisk 30-minute walk with poles increases oxy-
gen consumption on average by 11%, increases heart 
rate by 8% and energy expenditure by 18% compared 
with brisk walking. Hagner et al. [20] used a 12-week 
Nordic walking training in 168 women divided into  
3 observational groups depending on menopause (pre-
menopausal, perimenopausal and postmenopausal 
groups). Triglyceride levels and BMI were analysed.  
The overall level of triglycerides was reduced, so was 
the LDL level and the HDL level was increased, which 
unambiguously shows that this type of activity has 
a beneficial effect on the prophylaxis of cardiovascular 
diseases. Body mass index also significantly decreased. 
It is noteworthy that no intergroup differences were 
noted, which means that equally beneficial effects were 
observed in still menstruating women, in menopausal 
and postmenopausal women. In other studies, a signifi-
cant body weight reduction and a decrease in arterial 
blood pressure in 23 obese women who participated in  
a  12-week long Nordic walking training programme 
[21] was noted. Taking into account these results, Nor-
dic walking training can be recommended to the wom-
en who are instructed to lose weight, improve general 
physical fitness and prevent circulatory system diseases 
by exercising. Besides, the march training with poles is 
used in rehabilitation of those with the cardiovascular 
diseases and it is also recommended to patients that 
are treated for the cardiosurgical conditions [22]. 

According to a  contemporary, holistic definition of 
health we do not concentrate on illness but on health 
and its model with three aspects: physical, mental and 
social. The holistic health paradigm emphasises the 
role of individual in attaining health [23]. In light of this, 
the assessment by the individual of the effectiveness 
of pro-health actions is of particular importance. In our 
studies, the subjective assessment of the quality of life 
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(SF-36) in women participating in training improved 
significantly along with an objective improvement of 
physical fitness. After 4 weeks of Nordic walking train-
ing, self-assessment of both health components (physi-
cal health component and mental health component) 
improved. After a 4-week Nordic walking training, the 
evaluation of the physical health component increased 
by approximately 4.3 points, and evaluation of the 
mental health component increased by approximately 
9 points. Among the women from the control group that 
experienced habitual physical activity typical of them, 
the self-assessment of both health components has 
practically not changed (about –0.5 points for physical 
health component and about –0.3 points for mental 
health component). It is noteworthy that a significant-
ly greater effect was observed for the mental health 
component. Such a significant improvement in physical 
fitness of women participating in the study would sug-
gest a greater effect on the physical health component. 
It may be that the reason for this pattern of the results 
can be found in the social role of women in the family 
and professional life. The inability to satisfy the associ-
ated needs has a more profound emotional impact. This 
may be the reason why improvement in physical fitness 
so significantly affects the mental health component. 
However, at this stage these are only speculations. It is 
difficult to compare the results of these studies to the 
results of other authors. Although quality of life assess-
ment using an SF-36 questionnaire was already per-
formed in other studies evaluating the impact of Nordic 
walking training but it was not used for a population of 
potentially healthy women of the perimenopausal age. 
A significant improvement in health self-assessment as 
a result of rehabilitation with Nordic walking was dem-
onstrated in patients with peripheral artery disease 
[24], chronic obstructive pulmonary disease [25] and 
chronic neck pain [26].

Nordic walking as a physical activity recommended 
to individuals especially of somewhat advanced age is 
associated with its safety. A long-term observation last-
ing a  total of 29,160 hours of Nordic walking in 101 
healthy women and 36 healthy men showed 0.926 in-
jury per 1,000 h of walking [27]. By comparison, in bas-
ketball and squash, 14 injuries per 1,000 h of sport are 
recorded. The only injury specific to Nordic walking can  
be a thumb injury. The most frequently encountered in-
jury was an injury to the lateral ligament of the thumb 
which occurred with a  frequency of 0.206/1,000 h of 
walking. In general, upper limbs are at a greater risk of 
trauma (0.549/1,000 h) than lower limbs (0.344/1,000 h).  
However, more serious injuries such as shoulder dis-
placement (0.069/1,000 h), fracture of the distal part of 
the radial bone and sprain of the ankle (0.034/1,000 h) 
occur very infrequently. Compared with other forms of 
physical activities, these data show that the incidence 
of injuries due to Nordic walking is insignificant. It is 

noteworthy that all individuals who were injured, re-
turned to their earlier physical activity within 4 weeks 
[27]. Because of these data, Nordic walking, like few 
other physical activities can be used by middle aged 
and elderly individuals who earlier did not exercise 
a great deal or did not exercise at all and are prone to 
injuries if they start exercising. 

Of course, these studies do not exhaust all possibili-
ties of increasing physical fitness by Nordic walking of 
women of perimenopausal age. Studies on a  broader 
population, with different levels of physical activity 
should be performed, including monitoring of long-
term effects. However, the results of these studies dem-
onstrate that Nordic walking can be recommended to 
middle-aged women as an accessible, cheap and safe 
form of motor prophylaxis.

Conclusions 

A 4-week Nordic walking training caused a signifi-
cant improvement of physical fitness of women 48-58 
years of age. Increased physical fitness of women par-
ticipating in the Nordic walking significantly improved 
subjective assessment of the quality of health. The re-
sults obtained in these studies lead to the conclusion 
that walking with poles as in Nordic walking should be 
promoted as a simple, cheap and safe, and above all 
effective form of exercise which can offset the nega-
tive impact of the sedentary lifestyle in middle-aged 
women. 
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