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ABSTRACT

Objective: This study aimed to investigate the effects of Nordic walking (NW) and traditional walking (TW) training on blood pressure and resting heart
rate in prehypertensive postmenopausal women.

Materials and Methods: Twenty women aged 57.9 + 7.2 years participated in the study. Participants were divided into two groups of 10: NW and TW.
Exercises were performed three days a week for eight weeks and 50 min/day at 40-60% of the maximum heart rate. Body composition, blood pres-
sure, and resting heart rate values of the participants were measured before and after the 8-week exercise program.

Results: Upon comparing the values before and after exercise; body weight, body mass index, hip circumference, systolic and diastolic pressure valu-
es decreased significantly (p<0.05), while there was no significant change in the resting heart rate (p>0.05) in the NW group. In the TW group; body
weight, body mass index, waist circumference, hip circumference, systolic and diastolic pressure decreased significantly (p<0.05). No significant
changes were found in other parameters (p>0.05). The effect size of NW training was found to be higher in body weight, BMI, and systolic and diasto-
lic pressure values.

Conclusion: NW training is more effective than TW training in the regulation of blood pressure in prehypertensive postmenopausal women.
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Amag: Bu calismada, prehipertansif postmenopozal kadinlarda nordik yartyts (NW) ve geleneksel yurlyUsin (TW) kan basinci ve istirahat kalp atim
hizi Uzerindeki etkilerini arastirmak amaclandi.

Gereg ve Yontem: Calismaya yaslar 57.9 + 7.2 olan 20 kadin katildi. Katlimcilar 10'ar kisilik iki gruba ayridi: NW ve TW. Egzersizler, sekiz hafta boyun-
ca haftada U¢ giin, maksimum kalp hizinin %40-60'iInda giinde 50 dk stireyle uygulandi. Katiimcilarin viicut kompozisyonu, kan basinci ve istirahat na-
biz degerleri 8 haftalik egzersiz programi &ncesi ve sonrasinda 6lgtldu.

Bulgular: Egzersiz dncesi ve sonrasi dederler karsilastiridiginda; NW grubunda viicut agirid, vicut kitle indeksi, kalga gevresi, sistolik ve diyastolik kan
basinci degerleri anlamli olarak duserken (p<0.05), dinlenik kalp hizinda anlamii bir degisiklik olmadi (p>0.05). TW grubunda; vicut agirhdi, vicut kitle
indeksi, bel cevresi, kalga cevresi, sistolik ve diyastolik kan basinci degerleri anlamli dizeyde azaldi (p<0.05). Diger parametrelerde anlamli degisiklik
bulunmadi (p>0,05). NW antrenmanin etki blykligi viicut agiridi, VKI, sistolik ve diyastolik kan basinci degerlerinde daha yiiksek saptandi.

Sonug: Prehipertansif postmenopozal kadinlarda kan basincinin diizenlenmesinde NW egitimi TW egitiminden daha etkili bulundu.

Anahtar Sozciikler: Egzersiznordik ytirilylis, prehipertansif, postmenopozal

INTRODUCTION

Prehypertensive individuals have a systolic pressure of 120-
139 mmHg or a diastolic pressure of 80-89 mmHg, and are
more likely to be diagnosed with hypertension in the futu-
re. The purpose of the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treat-
ment of High Blood Pressure for defining prehypertension
is to increase awareness of at-risk individuals, to delay or

prevent a diagnosis of hypertension with early adoption of
healthy lifestyle interventions in order to lower blood pres-
sure levels and reduce the risk of cardiovascular disease
(1).Lifestyle changes, such as adopting non-pharmacologi-
cal diet and exercise habits, have been recommended for
the prevention and treatment of prehypertension (1,2).
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Menopause is associated with an age-related increase in ar-
terial damage and a decrease in muscle strength, which ge-
nerally leads to an increased risk of cardiovascular disease
(3). Brachial-ankle pulse wave velocity, which is an index of
systemic arterial stiffness, high blood pressure, and sarco-
penia, age-related loss of muscle strength and mass are ob-
served in post-menopausal women. Recent studies have de-
monstrated that increased isometric and dynamic muscle
strength may have a protective effect against arterial stiff-
ness, hypertension, and cardiovascular diseases. It has
been shown that exercise training is an effective way to
improve the elevated blood pressure and arterial stiffness
associated with sedentary aging. Exercise is known to pro-
tect against age-related increased risk factors for cardiovas-
cular disease (4).

It is known that aerobic exercise programs improve physi-
cal fitness, and have positive metabolic and cardiovascular
effects (5). Traditional walking (TW) training, the most po-
pular aerobic exercise, is frequently prescribed to patients
as a cheap, safe and motivating form of exercise (6). A new
form of aerobic exercise called ‘Nordic walking” (NW) has
also recently gained popularity. NW is a type of aerobic
exercise in which specially designed sticks called ‘walking
poles’ are used. In NW training, the chest, shoulder and ab-
dominal muscles, in addition to lower limb and trunk
muscles, are actively involved in walking (7,8). According to
the literature, the proper use of sticks leads to increased
oxygen uptake (VO,max), heart rate and blood lactate con-
centration during walking by activating the upper limb to
push the body forward during walking in comparison with
TW training (9).

Furthermore, it has been reported that NW improves cardi-
ovascular conditions more effectively than TW (5). Due to
these advantages, the effect of NW training in different di-
sease groups has recently become a focus of research
(5,10,11). There is no study in the literature examining the
effect of NW training in prehypertensive individuals, and
there are few studies conducted on hypertensive patients
(12,13). This study aimed to investigate the effects of NW
and TW training on blood pressure in prehypertensive post-
menopausal women.

MATERIAL and METHODS

Ethical approval for the study was obtained from the Non-
Interventional Clinical Research Ethics Committee of Pa-
mukkale University at the board meeting no. 06.08.2019/14
(Protocol No: 60116787-020/54329). Detailed written and
verbal information was provided to all participants, and
then written informed consent was received from each of
them.
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Participants

Twenty sedentary postmenopausal women aged 40-65 ye-
ars who presented to the Cardiology Outpatient Clinic of
Pamukkale University, who were diagnosed with prehyper-
tension (systolic blood pressure >140 mmHg and diastolic
blood pressure >90 mmHg) by a specialist physician were
enrolled in the research. Exclusion criteria of the study
were having coronary artery disease, diabetes, renal failure,
rheumatoid arthritis, lung disease, to have received che-
motherapy within six months, or having had a myocardial
infarction, and being involved in an exercise program in the
past six months. Patients were selected by a cardiologist
based on the exclusion criteria, and they were evaluated for
fitness for exercise. During the study, the participants did
not use any medication, except for insulin resistance
(2x500 mg glyphor per day).

Study Design

The individuals enrolled in the study were randomly divi-
ded into two groups: NW (n=10) and TW (n=10), based on
the order of admission. The risks of hypertension were exp-
lained to all participants by a cardiologist, and the ‘Dietary
Approaches to Stop Hypertension’ (DASH) food diet was
explained and recommended to be followed in addition to
walks to delay or prevent the onset of medication use. Ver-
bal statements regarding patients’ compliance with nutriti-
onalrecommendations were taken during the process. The
NW and TW groups walked three days a week for eight we-
eks and 50 min/day. The training was carried out by for-
ming groups of 3-4 people accompanied by a physiothera-
pist. Outdoor, park, and walking areas were preferred to
apply the exercise program.

The walks were carried out with a Polar M2oo model wrist-
based heart rate tracking watch with GPS, which measures
heart rate. The target heart rate was calculated by the per-
centage of maximum heart rate method (14). The range of
40-60% of the maximum heart rate was determined, and
each participant was asked to walk briskly by keeping their
heart rates within this range using a running watch with
GPS (15). Walks were carried out as 5 min of warm-up, 50
min of walking, and 5 min of cooling down. The partici-
pants were evaluated before and after eight weeks of exerci-
se at Pamukkale University School of Physical Therapy and
Rehabilitation. Body mass and height were measured using
a standard balance and a stadiometer accuracies of 0.1 kg
and o.5 cm, respectively. Waist and hip circumferences were
measured with a tape measure while individuals were in
the anatomical position. SBP and DBP at rest were recorded
using an Omron HEM-907XL apparatus (Omron Healthcare,
Inc., IL, USA) (12). The individuals were blinded to their test
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results to avoid the expectation effect. Statistical analysis
was conducted by an independent and blinded expert.

Statistical Analysis

In the power analysis carried out in accordance with the ex-
pectations, considering that the effect size of the difference
between the two groups might be at a strong level (f=0.6), it
was calculated that 80% power could be obtained at a con-
fidence level of 95% when at least 20 individuals (at least 10
individuals for each group) were included in the study.
Data were analyzed using the SPSS 24.0 package program.
Values are given as arithmetic meantstandard deviation
(AM+SD). The conformity of the data to normal distribution
was examined by the Shapiro-Wilk test. The significance
test of the difference between the two means was used to
compare the independent group differences when paramet-
ric test assumptions were met, and the Mann-Whitney U
test was used when parametric test assumptions were not
met. In dependent group comparisons, the significance test
of the difference between the two pairs was used when pa-
rametric test assumptions were met, and the Wilcoxon pa-
ired two-sample test was used when parametric test as-

Nordic and traditional walking in postmenopausal women

sumptions were not met. The level of significance was set at
p<o0.05. Cohen’s effect size (d) was calculated to compare
the two groups, and the effect size was interpreted as follo-
ws: 0.2 small, 0.5 medium, and 0.8 large (16).

RESULTS

Twenty women with a mean age of 57.9 + 7.2 years partici-
pated in the study. Pre-exercise blood pressures and anth-
ropometric characteristics of the groups in the study were
compared, and no significant difference was revealed
(p>0.05). Upon comparing the anthropometric characteris-
tics before and after exercise in prehypertensive postmeno-
pausal women, significant decreases were found in body
weight, BMI, and hip circumference values in the NW and
TW groups (p<o.05). Moreover, the effect size of NW tra-
ining was found to be higher in the decrease in body weight
and BMI. Upon comparing the waist circumference values
before and after exercise, there was no significant change
in the NW group (p>0.05), whereas a significant decrease
was identified in the TW group (p<o.05) (Table 1).

Table 1. Comparison of anthropometric characteristics of the participants before and after exercise

Parameter Before exercises
Body weight(kg)
NW 72.4*11.5
T™W 70.5+10.0
BMItkg/m?)
NW 29.7:3.4
T™W 28.5:4.0
Waist circ.(cm)
NW 102.2+12.0
TW 100.9+12.4
Hip circ.(cm)
NW 110.8+8.1
TW 111.5t5.8

After exercises p d z/t
69.0t11.4 0.003" 1.089 7=2.936
69.1:09.5 0.009" 1.056 t=3.342

28.6:3.3 0.003" 1.032 z=-2.038

27.9:3.6 0.011" 1.001 t=3.168
101.2#11.8 0.331 0.342 z=-0.973
09.0+11.9 0.046" 0.730 t=2.310

109.07.9 0.018" 0.018 t=2.903

109.6+5.2 0.003" 1.294 t=4.092

NW: nordic walking (n=10), TW: traditional walking (n=10), BMI: body mass index; d: Cohen'’s effect size, z: Wilcoxon paired-sample test, t: significance test of diffe-

rence between two pairs, " p<0.05.

When systolic and diastolic pressure levels were compared
before and after exercise in prehypertensive postmenopa-
usal women, a significant decrease was found in both gro-
ups (p<o.o5). Furthermore, the effect size of NW training

was higher in the decrease in blood pressure. Upon compa-
ring resting heart rate values before and after exercise in
prehypertensive postmenopausal women, no significant
change was found in both groups (Table 2).
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Table 2. Comparison of blood pressure and heart rate of the participants before & after exercise

Parameter Before exercises
Systolic pr..mmHg)
NW 126.0+11.7
TW 128.0+10.3
Diastolic pr.(mmHg)
NW 00.0:6.7
TW 02.0+7.9
Resting HR (bpm)
NW 76.0t7.4
T™™W 80.1+71

After exercises P d t/z
113.0:6.8 0.002" 1.370 t=4.333
110.0¢5.7 0.029" 0.817 t=2.586
77.0:8.2 0.006" 1.926 z=-2.739
83.0+6.8 0.007" 1585 z=-2.714

77475 0.372 0.281 t=-0.934
78.1+57 0.396 0.2908 t=0.897

NW: nordic walking (n=10), TW: traditional walking (n=10), HR: heart rate, d: Cohen'’s effect size, z: Wilcoxon paired-sample test, t: significance test of difference bet-

ween two pairs *: p<0.05.

DISCUSSION

As a result of the 8-week NW and TW training in prehyper-
tensive postmenopausal women, a significant decrease was
revealed in systolic and diastolic pressure in both exercise
groups, while no significant change was found in resting
heart rate. Moreover, there was a significant decrease in
body weight, BMI, and hip circumference values in the NW
group, whereas no significant change was detected in waist
circumference and waist/hip ratio. In the TW group, there
was a significant decrease in body weight, BMI, waist cir-
cumference, and hip circumference, while the waist/hip ra-
tio increased significantly. As an important result of our
study, NW training was revealed to be more effective in re-
gulating blood pressure.

In a similar study examining the physiological effect of NW
training, Latosik et al. found a statistically significant dec-
rease in dysfunctional systolic blood pressure following
eight weeks of NW training in systolic-hypertensive postme-
nopausal women (systolic pressure >140 mmHg and diasto-
lic pressure <9o mmHg), but no significant change was re-
vealed in diastolic pressure and resting heart rate (12). In
our study, a significant decrease was found in both systolic
and diastolic pressure. The reason for this difference may
be that Latosik et al. included only systolic-hypertensive in-
dividuals in their study. Kucio et al. did not find a signifi-
cant change in blood pressure after four weeks of NW tra-
ining in overweight or obese patients with hypertension
(13). The difference between the results can be explained by
the fact that they provided a shorter duration of exercise
training compared to other studies.

In evamining the effect of TW training on blood pressure,
He et al. evaluated the effect of 12-week brisk walking tra-
ining (60-min brisk walking, 3/wk for a total of 12 wk) ac-
cording to exercise intensity in patients with essential hy-
pertension. Brisk walking reduced blood pressure in pati-
ents with essential hypertension during exercise with diffe-
rent intensities (17). In their study examining the effective-
ness of walking and its duration on hypertension, Hayashi
et al. reported that walking to work prevented hypertension
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and reduced the risk of developing hypertension with an
increase in walking time (18). In his study examining exer-
cise and blood pressure, Cox highlighted that exercise, es-
pecially TW, regulated blood pressure (19). In line with the-
se studies, a significant decrease in blood pressure was fo-
und with TW training applied for eight weeks. Hornbuckle
et al. investigated the effects of 12-week TW training on car-
diovascular disease risk factors in middle-aged sedentary
healthy women. They did not find a significant change in
blood pressure with TW training (20). Unlike this study, the
fact that other studies in the literature, along with our
study, provide brisk walking training with heart rate trac-
king instead of daily step count, may have caused them to
be more effective in reducing cardiovascular risks.

Figard-Fabre et al. have recently compared NW and TW that
they maintained three days a week for 12 weeks in obese
and middle-aged women. The researchers reported that a
significant decrease in only diastolic pressure in both exer-
cise groups might be due to the fact that obesity is gene-
rally associated with the development of diastolic dysfunc-
tion, not systolic dysfunction (21). Our study revealed a sig-
nificant decrease in both systolic and diastolic pressures in
both study groups. Moreover, as an important result of our
study, the effect size of the NW group on blood pressure
was higher. The reason for this result may be that although
there was no difference in perceived effort between NW and
TW, NW required a higher cardiorespiratory workload due
to the large muscle mass it contained, which had a greater
effect on the cardiovascular system (15).

In postmenopausal women, hypertension is usually associ-
ated with cardiovascular risk factors such as visceral obe-
sity, dyslipidemia, chronic low-grade inflammation, oxida-
tive stress, endothelial dysfunction, and cardiac remode-
ling. Therefore, there is a widespread need for the treat-
ment and prevention of cardiovascular risks in this high-
risk population (22). Numerous studies have demonstrated
the beneficial roles of exercise training in the cardiovascu-
lar system (23,24). It is also known that traditional walking
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training has positive effects on blood pressure in hyperten-
sive individuals (25). Our study is the first one to investigate
the effect of NW training on blood pressure in prehyperten-
sive postmenopausal individuals.

As can be seen, there are limited studies in the literature on
patients diagnosed with hypertension (12,13). The reason
for this has been shown to be that NW training is carried
out in the open air, and therefore patients cannot be follo-
wed up continuously (ECG, blood pressure, heart activity),
unlike in training performed under fixed conditions (13).
Thus, there is no study examining the effect of NW training
in prehypertensive individuals. Considering this situation
in our study, before starting the training, cardiac examina-
tions of the patients were performed by a cardiologist, and
individuals without any obstacle to exercise were included
in the study. Heart rate was followed by running watches
with GPS that measure heart rate during the training, and
regular monitoring of blood pressure was requested by a
cardiologist.

In our study, the fact that we organized a walking program
in small groups, provided a socializing environment for
both exercise groups and increased the motivation to parti-
cipate in exercises. In NW training, the fact that sticks can
be adjusted according to the height of individuals and faci-
litate walking by supporting individuals on a rough terrain,
and the presence of additional apparatus for walking on
soil increase applicability. The ease of application of NW
training and the pleasure of doing a different exercise incre-
ase the motivation to participate in exercise. Furthermore,
the coordinated work of both the lower and upper limbs in
NW training may also improve the coordination of individu-
als. On the other hand, high cost of poles, and the fact that
pain may be indicated in some upper limb muscle groups
in the first weeks due to the involvement of different musc-
les in walking appear as disadvantages. Moreover, long-
term follow-up of patients regarding the transition to hyper-
tensive medication use was not performed. In future studi-
es, NW training, which we think may be a protective exerci-
se approach in prehypertensive individuals, can be follo-
wed up for six months to a year.

CONCLUSION

NW was found to be more effective than TW in regulating
blood pressure, and reducing body weight and BMI in
prehypertensive postmenopausal women. Therefore, NW
training can be considered an alternative and motivating
exercise approach for individuals who are recommended
life modification.
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