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Invest�gat�on of the effects of 8-week Nord�c and trad�t�onal walk�ng tra�n�ng on blood pressure
�n prehypertens�ve postmenopausal women

Preh�pertans�f postmenopozal kadınlarda 8 haftalık İskand�nav yürüyüşü ve geleneksel
yürüyüş antrenmanının kan basıncına etk�s�n�n araştırılması
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ABSTRACT

Object�ve: 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.
Mater�als 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.
Conclus�on: NW training is more effective than TW training in the regulation of blood pressure in prehypertensive postmenopausal women.

Keywords: Exercise, nordic walking, prehypertensive, postmenopausa

ÖZ

Amaç: Bu çalışmada, prehipertansif postmenopozal kadınlarda nordik yürüyüş (NW) ve geleneksel yürüyüşün (TW) kan basıncı ve istirahat kalp atım
hızı üzerindeki etkilerini araştırmak amaçlandı.
Gereç ve Yöntem: Çalışmaya yaşları 57.9 ± 7.2 olan 20 kadın katıldı. Katılımcılar 10'ar kişilik iki gruba ayrıldı: NW ve TW. Egzersizler, sekiz hafta boyun‐
ca haftada üç gün, maksimum kalp hızının %40-60'ında günde 50 dk süreyle uygulandı. Katılımcıların vücut kompozisyonu, kan basıncı ve istirahat na‐
bız değerleri 8 haftalık egzersiz programı öncesi ve sonrasında ölçüldü.
Bulgular: Egzersiz öncesi ve sonrası değerler karşılaştırıldığında; NW grubunda vücut ağırlığı, vücut kitle indeksi, kalça çevresi, sistolik ve diyastolik kan
basıncı değerleri anlamlı olarak düşerken (p<0.05), dinlenik kalp hızında anlamlı bir değişiklik olmadı (p>0.05). TW grubunda; vücut ağırlığı, vücut kitle
indeksi, bel çevresi, kalça çevresi, sistolik ve diyastolik kan basıncı değerleri anlamlı düzeyde azaldı (p<0.05). Diğer parametrelerde anlamlı değişiklik
bulunmadı (p>0,05). NW antrenmanın etki büyüklüğü vücut ağırlığı, VKİ, sistolik ve diyastolik kan basıncı değerlerinde daha yüksek saptandı.
Sonuç: Prehipertansif postmenopozal kadınlarda kan basıncının düzenlenmesinde NW eğitimi TW eğitiminden daha etkili bulundu.

Anahtar Sözcükler: Egzersiznordik yürüyüş, prehipertansif, postmenopozal

INTRODUCTION
Prehypertens�ve �nd�v�duals have a systol�c pressure of 120-
139 mmHg or a d�astol�c pressure of 80-89 mmHg, and are
more l�kely to be d�agnosed w�th hypertens�on �n the futu-
re. The purpose of the Seventh Report of the Jo�nt Nat�onal
Comm�ttee on Prevent�on, Detect�on, Evaluat�on, and Treat-
ment of H�gh Blood Pressure for def�n�ng prehypertens�on
�s to �ncrease awareness of at-r�sk �nd�v�duals, to delay or

prevent a d�agnos�s of hypertens�on w�th early adopt�on of
healthy l�festyle �ntervent�ons �n order to lower blood pres-
sure levels and reduce the r�sk of card�ovascular d�sease
(1).L�festyle changes, such as adopt�ng non-pharmacolog�-
cal d�et and exerc�se hab�ts, have been recommended for
the prevent�on and treatment of prehypertens�on (1,2).
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Menopause �s assoc�ated w�th an age-related �ncrease �n ar-
ter�al damage and a decrease �n muscle strength, wh�ch ge-
nerally leads to an �ncreased r�sk of card�ovascular d�sease
(3). Brach�al-ankle pulse wave veloc�ty, wh�ch �s an �ndex of
system�c arter�al st��ness, h�gh blood pressure, and sarco-
pen�a, age-related loss of muscle strength and mass are ob-
served �n post-menopausal women. Recent stud�es have de-
monstrated that �ncreased �sometr�c and dynam�c muscle
strength may have a protect�ve e�ect aga�nst arter�al st��-
ness, hypertens�on, and card�ovascular d�seases. It has
been shown that exerc�se tra�n�ng �s an e�ect�ve way to
�mprove the elevated blood pressure and arter�al st��ness
assoc�ated w�th sedentary ag�ng. Exerc�se �s known to pro-
tect aga�nst age-related �ncreased r�sk factors for card�ovas-
cular d�sease (4).

It �s known that aerob�c exerc�se programs �mprove phys�-
cal f�tness, and have pos�t�ve metabol�c and card�ovascular
e�ects (5). Trad�t�onal walk�ng (TW) tra�n�ng, the most po-
pular aerob�c exerc�se, �s frequently prescr�bed to pat�ents
as a cheap, safe and mot�vat�ng form of exerc�se (6). A new
form of aerob�c exerc�se called ‘Nord�c walk�ng’ (NW) has
also recently ga�ned popular�ty. NW �s a type of aerob�c
exerc�se �n wh�ch spec�ally des�gned st�cks called ‘walk�ng
poles’ are used. In NW tra�n�ng, the chest, shoulder and ab-
dom�nal muscles, �n add�t�on to lower l�mb and trunk
muscles, are act�vely �nvolved �n walk�ng (7,8). Accord�ng to
the l�terature, the proper use of st�cks leads to �ncreased
oxygen uptake (VO2max), heart rate and blood lactate con-
centrat�on dur�ng walk�ng by act�vat�ng the upper l�mb to
push the body forward dur�ng walk�ng �n compar�son w�th
TW tra�n�ng (9).

Furthermore, �t has been reported that NW �mproves card�-
ovascular cond�t�ons more e�ect�vely than TW (5). Due to
these advantages, the e�ect of NW tra�n�ng �n d��erent d�-
sease groups has recently become a focus of research
(5,10,11). There �s no study �n the l�terature exam�n�ng the
e�ect of NW tra�n�ng �n prehypertens�ve �nd�v�duals, and
there are few stud�es conducted on hypertens�ve pat�ents
(12,13). Th�s study a�med to �nvest�gate the e�ects of NW
and TW tra�n�ng on blood pressure �n prehypertens�ve post-
menopausal women.

MATERIAL and METHODS
Eth�cal approval for the study was obta�ned from the Non-
Intervent�onal Cl�n�cal Research Eth�cs Comm�ttee of Pa-
mukkale Un�vers�ty at the board meet�ng no. 06.08.2019/14
(Protocol No: 60116787-020/54329). Deta�led wr�tten and
verbal �nformat�on was prov�ded to all part�c�pants, and
then wr�tten �nformed consent was rece�ved from each of
them.

Part�c�pants

Twenty sedentary postmenopausal women aged 40-65 ye-
ars who presented to the Card�ology Outpat�ent Cl�n�c of
Pamukkale Un�vers�ty, who were d�agnosed w�th prehyper-
tens�on (systol�c blood pressure ≥140 mmHg and d�astol�c
blood pressure ≥90 mmHg) by a spec�al�st phys�c�an were
enrolled �n the research. Exclus�on cr�ter�a of the study
were hav�ng coronary artery d�sease, d�abetes, renal fa�lure,
rheumato�d arthr�t�s, lung d�sease, to have rece�ved che-
motherapy w�th�n s�x months, or hav�ng had a myocard�al
�nfarct�on, and be�ng �nvolved �n an exerc�se program �n the
past s�x months. Pat�ents were selected by a card�olog�st
based on the exclus�on cr�ter�a, and they were evaluated for
f�tness for exerc�se. Dur�ng the study, the part�c�pants d�d
not use any med�cat�on, except for �nsul�n res�stance
(2x500 mg glyphor per day).

Study Des�gn

The �nd�v�duals enrolled �n the study were randomly d�v�-
ded �nto two groups: NW (n=10) and TW (n=10), based on
the order of adm�ss�on. The r�sks of hypertens�on were exp-
la�ned to all part�c�pants by a card�olog�st, and the ‘D�etary
Approaches to Stop Hypertens�on’ (DASH) food d�et was
expla�ned and recommended to be followed �n add�t�on to
walks to delay or prevent the onset of med�cat�on use. Ver-
bal statements regard�ng pat�ents’ compl�ance w�th nutr�t�-
onalrecommendat�ons were taken dur�ng the process. The
NW and TW groups walked three days a week for e�ght we-
eks and 50 m�n/day. The tra�n�ng was carr�ed out by for-
m�ng groups of 3-4 people accompan�ed by a phys�othera-
p�st. Outdoor, park, and walk�ng areas were preferred to
apply the exerc�se program.

The walks were carr�ed out w�th a Polar M200 model wr�st-
based heart rate track�ng watch w�th GPS, wh�ch measures
heart rate. The target heart rate was calculated by the per-
centage of max�mum heart rate method (14). The range of
40-60% of the max�mum heart rate was determ�ned, and
each part�c�pant was asked to walk br�skly by keep�ng the�r
heart rates w�th�n th�s range us�ng a runn�ng watch w�th
GPS (15). Walks were carr�ed out as 5 m�n of warm-up, 50
m�n of walk�ng, and 5 m�n of cool�ng down. The part�c�-
pants were evaluated before and a�er e�ght weeks of exerc�-
se at Pamukkale Un�vers�ty School of Phys�cal Therapy and
Rehab�l�tat�on. Body mass and he�ght were measured us�ng
a standard balance and a stad�ometer accurac�es of 0.1 kg
and 0.5 cm, respect�vely. Wa�st and h�p c�rcumferences were
measured w�th a tape measure wh�le �nd�v�duals were �n
the anatom�cal pos�t�on. SBP and DBP at rest were recorded
us�ng an Omron HEM-907XL apparatus (Omron Healthcare,
Inc., IL, USA) (12). The �nd�v�duals were bl�nded to the�r test
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Table 1. Compar�son of anthropometr�c character�st�cs of the part�c�pants before and after exerc�se
Parameter Before exerc�ses After exerc�ses p d z/t

Body we�ght(kg) 
NW 
TW

 
72.4±11.5 
70.5±10.0

 
69.9±11.4 
69.1±09.5

 
0.003* 
0.009*

 
1.089 
1.056

 
z= 2.936 
t=3.342

BMI(kg/m2) 
NW 
TW

 
29.7±3.4 
28.5±4.0

 
28.6±3.3 
27.9±3.6

 
0.003* 
0.011*

 
1.032 
1.001

 
z=-2.938 
t=3.168

Wa�st c�rc.(cm) 
NW 
TW

 
102.2±12.0 
100.9±12.4

 
101.2±11.8 
99.9±11.9

 
0.331 

0.046*

 
0.342 
0.730

 
z=-0.973 
t=2.310

H�p c�rc.(cm) 
NW 
TW

 
110.8±8.1 
111.5±5.8

 
109.0±7.9 
109.6±5.2

 
0.018* 
0.003*

 
0.918 
1.294

 
t=2.903 
t=4.092

NW: nord�c walk�ng (n=10), TW: trad�t�onal walk�ng (n=10), BMI: body mass �ndex; d: Cohen’s e�ect s�ze, z: W�lcoxon pa�red-sample test, t: s�gn�f�cance test of d��e-
rence between two pa�rs, *: p<0.05.

results to avo�d the expectat�on e�ect. Stat�st�cal analys�s
was conducted by an �ndependent and bl�nded expert.

Stat�st�cal Analys�s

In the power analys�s carr�ed out �n accordance w�th the ex-
pectat�ons, cons�der�ng that the e�ect s�ze of the d��erence
between the two groups m�ght be at a strong level (f=0.6), �t
was calculated that 80% power could be obta�ned at a con-
f�dence level of 95% when at least 20 �nd�v�duals (at least 10
�nd�v�duals for each group) were �ncluded �n the study.
Data were analyzed us�ng the SPSS 24.0 package program.
Values are g�ven as ar�thmet�c mean±standard dev�at�on
(AM±SD). The conform�ty of the data to normal d�str�but�on
was exam�ned by the Shap�ro-W�lk test. The s�gn�f�cance
test of the d��erence between the two means was used to
compare the �ndependent group d��erences when paramet-
r�c test assumpt�ons were met, and the Mann-Wh�tney U
test was used when parametr�c test assumpt�ons were not
met. In dependent group compar�sons, the s�gn�f�cance test
of the d��erence between the two pa�rs was used when pa-
rametr�c test assumpt�ons were met, and the W�lcoxon pa-
�red two-sample test was used when parametr�c test as-

sumpt�ons were not met. The level of s�gn�f�cance was set at
p<0.05. Cohen’s e�ect s�ze (d) was calculated to compare
the two groups, and the e�ect s�ze was �nterpreted as follo-
ws: 0.2 small, 0.5 med�um, and 0.8 large (16).

RESULTS
Twenty women w�th a mean age of 57.9 ± 7.2 years part�c�-
pated �n the study. Pre-exerc�se blood pressures and anth-
ropometr�c character�st�cs of the groups �n the study were
compared, and no s�gn�f�cant d��erence was revealed
(p>0.05). Upon compar�ng the anthropometr�c character�s-
t�cs before and a�er exerc�se �n prehypertens�ve postmeno-
pausal women, s�gn�f�cant decreases were found �n body
we�ght, BMI, and h�p c�rcumference values �n the NW and
TW groups (p<0.05). Moreover, the e�ect s�ze of NW tra-
�n�ng was found to be h�gher �n the decrease �n body we�ght
and BMI. Upon compar�ng the wa�st c�rcumference values
before and a�er exerc�se, there was no s�gn�f�cant change
�n the NW group (p>0.05), whereas a s�gn�f�cant decrease
was �dent�f�ed �n the TW group (p<0.05) (Table 1).

When systol�c and d�astol�c pressure levels were compared
before and a�er exerc�se �n prehypertens�ve postmenopa-
usal women, a s�gn�f�cant decrease was found �n both gro-
ups (p<0.05). Furthermore, the e�ect s�ze of NW tra�n�ng

was h�gher �n the decrease �n blood pressure. Upon compa-
r�ng rest�ng heart rate values before and a�er exerc�se �n
prehypertens�ve postmenopausal women, no s�gn�f�cant
change was found �n both groups (Table 2).
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Table 2. Compar�son of blood pressure and heart rate of the part�c�pants before & after exerc�se
Parameter Before exerc�ses After exerc�ses p d t/z

Systol�c pr.(mmHg) 
NW 
TW

 
126.0±11.7 
128.0±10.3

 
113.0±6.8 
119.0±5.7

 
0.002* 
0.029*

 
1.370 
0.817

 
t=4.333 
t=2.586

D�astol�c pr.(mmHg) 
NW 
TW

 
90.0±6.7 
92.0±7.9

 
77.0±8.2 
83.0±6.8

 
0.006* 
0.007*

 
1.926 
1.585

 
z=-2.739 
z=-2.714

Rest�ng HR (bpm) 
NW 
TW

 
76.0±7.4 
80.1±7.1

 
77.4±7.5 
78.1±5.7

 
0.372 
0.396

 
0.281 
0.298

 
t=-0.934 
t=0.897

NW: nord�c walk�ng (n=10), TW: trad�t�onal walk�ng (n=10), HR: heart rate, d: Cohen’s e�ect s�ze, z: W�lcoxon pa�red-sample test, t: s�gn�f�cance test of d��erence bet-
ween two pa�rs *: p<0.05.

DISCUSSION
As a result of the 8-week NW and TW tra�n�ng �n prehyper-
tens�ve postmenopausal women, a s�gn�f�cant decrease was
revealed �n systol�c and d�astol�c pressure �n both exerc�se
groups, wh�le no s�gn�f�cant change was found �n rest�ng
heart rate. Moreover, there was a s�gn�f�cant decrease �n
body we�ght, BMI, and h�p c�rcumference values �n the NW
group, whereas no s�gn�f�cant change was detected �n wa�st
c�rcumference and wa�st/h�p rat�o. In the TW group, there
was a s�gn�f�cant decrease �n body we�ght, BMI, wa�st c�r-
cumference, and h�p c�rcumference, wh�le the wa�st/h�p ra-
t�o �ncreased s�gn�f�cantly. As an �mportant result of our
study, NW tra�n�ng was revealed to be more e�ect�ve �n re-
gulat�ng blood pressure.

In a s�m�lar study exam�n�ng the phys�olog�cal e�ect of NW
tra�n�ng, Latos�k et al. found a stat�st�cally s�gn�f�cant dec-
rease �n dysfunct�onal systol�c blood pressure follow�ng
e�ght weeks of NW tra�n�ng �n systol�c-hypertens�ve postme-
nopausal women (systol�c pressure ≥140 mmHg and d�asto-
l�c pressure <90 mmHg), but no s�gn�f�cant change was re-
vealed �n d�astol�c pressure and rest�ng heart rate (12). In
our study, a s�gn�f�cant decrease was found �n both systol�c
and d�astol�c pressure. The reason for th�s d��erence may
be that Latos�k et al. �ncluded only systol�c-hypertens�ve �n-
d�v�duals �n the�r study. Kuc�o et al. d�d not f�nd a s�gn�f�-
cant change �n blood pressure a�er four weeks of NW tra-
�n�ng �n overwe�ght or obese pat�ents w�th hypertens�on
(13). The d��erence between the results can be expla�ned by
the fact that they prov�ded a shorter durat�on of exerc�se
tra�n�ng compared to other stud�es.

In evam�n�ng the e�ect of TW tra�n�ng on blood pressure,
He et al. evaluated the e�ect of 12-week br�sk walk�ng tra-
�n�ng (60-m�n br�sk walk�ng, 3/wk for a total of 12 wk) ac-
cord�ng to exerc�se �ntens�ty �n pat�ents w�th essent�al hy-
pertens�on. Br�sk walk�ng reduced blood pressure �n pat�-
ents w�th essent�al hypertens�on dur�ng exerc�se w�th d��e-
rent �ntens�t�es (17). In the�r study exam�n�ng the e�ect�ve-
ness of walk�ng and �ts durat�on on hypertens�on, Hayash�
et al. reported that walk�ng to work prevented hypertens�on

and reduced the r�sk of develop�ng hypertens�on w�th an
�ncrease �n walk�ng t�me (18). In h�s study exam�n�ng exer-
c�se and blood pressure, Cox h�ghl�ghted that exerc�se, es-
pec�ally TW, regulated blood pressure (19). In l�ne w�th the-
se stud�es, a s�gn�f�cant decrease �n blood pressure was fo-
und w�th TW tra�n�ng appl�ed for e�ght weeks. Hornbuckle
et al. �nvest�gated the e�ects of 12-week TW tra�n�ng on car-
d�ovascular d�sease r�sk factors �n m�ddle-aged sedentary
healthy women. They d�d not f�nd a s�gn�f�cant change �n
blood pressure w�th TW tra�n�ng (20). Unl�ke th�s study, the
fact that other stud�es �n the l�terature, along w�th our
study, prov�de br�sk walk�ng tra�n�ng w�th heart rate trac-
k�ng �nstead of da�ly step count, may have caused them to
be more e�ect�ve �n reduc�ng card�ovascular r�sks.

F�gard-Fabre et al. have recently compared NW and TW that
they ma�nta�ned three days a week for 12 weeks �n obese
and m�ddle-aged women. The researchers reported that a
s�gn�f�cant decrease �n only d�astol�c pressure �n both exer-
c�se groups m�ght be due to the fact that obes�ty �s gene-
rally assoc�ated w�th the development of d�astol�c dysfunc-
t�on, not systol�c dysfunct�on (21). Our study revealed a s�g-
n�f�cant decrease �n both systol�c and d�astol�c pressures �n
both study groups. Moreover, as an �mportant result of our
study, the e�ect s�ze of the NW group on blood pressure
was h�gher. The reason for th�s result may be that although
there was no d��erence �n perce�ved e�ort between NW and
TW, NW requ�red a h�gher card�oresp�ratory workload due
to the large muscle mass �t conta�ned, wh�ch had a greater
e�ect on the card�ovascular system (15).

In postmenopausal women, hypertens�on �s usually assoc�-
ated w�th card�ovascular r�sk factors such as v�sceral obe-
s�ty, dysl�p�dem�a, chron�c low-grade �n�ammat�on, ox�da-
t�ve stress, endothel�al dysfunct�on, and card�ac remode-
l�ng. Therefore, there �s a w�despread need for the treat-
ment and prevent�on of card�ovascular r�sks �n th�s h�gh-
r�sk populat�on (22). Numerous stud�es have demonstrated
the benef�c�al roles of exerc�se tra�n�ng �n the card�ovascu-
lar system (23,24). It �s also known that trad�t�onal walk�ng
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tra�n�ng has pos�t�ve e�ects on blood pressure �n hyperten-
s�ve �nd�v�duals (25). Our study �s the f�rst one to �nvest�gate
the e�ect of NW tra�n�ng on blood pressure �n prehyperten-
s�ve postmenopausal �nd�v�duals.

As can be seen, there are l�m�ted stud�es �n the l�terature on
pat�ents d�agnosed w�th hypertens�on (12,13). The reason
for th�s has been shown to be that NW tra�n�ng �s carr�ed
out �n the open a�r, and therefore pat�ents cannot be follo-
wed up cont�nuously (ECG, blood pressure, heart act�v�ty),
unl�ke �n tra�n�ng performed under f�xed cond�t�ons (13).
Thus, there �s no study exam�n�ng the e�ect of NW tra�n�ng
�n prehypertens�ve �nd�v�duals. Cons�der�ng th�s s�tuat�on
�n our study, before start�ng the tra�n�ng, card�ac exam�na-
t�ons of the pat�ents were performed by a card�olog�st, and
�nd�v�duals w�thout any obstacle to exerc�se were �ncluded
�n the study. Heart rate was followed by runn�ng watches
w�th GPS that measure heart rate dur�ng the tra�n�ng, and
regular mon�tor�ng of blood pressure was requested by a
card�olog�st.

In our study, the fact that we organ�zed a walk�ng program
�n small groups, prov�ded a soc�al�z�ng env�ronment for
both exerc�se groups and �ncreased the mot�vat�on to part�-
c�pate �n exerc�ses. In NW tra�n�ng, the fact that st�cks can
be adjusted accord�ng to the he�ght of �nd�v�duals and fac�-
l�tate walk�ng by support�ng �nd�v�duals on a rough terra�n,
and the presence of add�t�onal apparatus for walk�ng on
so�l �ncrease appl�cab�l�ty. The ease of appl�cat�on of NW
tra�n�ng and the pleasure of do�ng a d��erent exerc�se �ncre-
ase the mot�vat�on to part�c�pate �n exerc�se. Furthermore,
the coord�nated work of both the lower and upper l�mbs �n
NW tra�n�ng may also �mprove the coord�nat�on of �nd�v�du-
als. On the other hand, h�gh cost of poles, and the fact that
pa�n may be �nd�cated �n some upper l�mb muscle groups
�n the f�rst weeks due to the �nvolvement of d��erent musc-
les �n walk�ng appear as d�sadvantages. Moreover, long-
term follow-up of pat�ents regard�ng the trans�t�on to hyper-
tens�ve med�cat�on use was not performed. In future stud�-
es, NW tra�n�ng, wh�ch we th�nk may be a protect�ve exerc�-
se approach �n prehypertens�ve �nd�v�duals, can be follo-
wed up for s�x months to a year.

CONCLUSION
NW was found to be more e�ect�ve than TW �n regulat�ng
blood pressure, and reduc�ng body we�ght and BMI �n
prehypertens�ve postmenopausal women. Therefore, NW
tra�n�ng can be cons�dered an alternat�ve and mot�vat�ng
exerc�se approach for �nd�v�duals who are recommended
l�fe mod�f�cat�on.
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