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RESUMEN 

Objetivos: Investigar los efectos de un programa de 
Nordic Walking de ocho semanas sobre los 
parámetros de la salud en adultos sedentarios y aún 
sanos. Métodos: Se seleccionaron al azar 39 
participantes (edad media = 54.6±9.3 años) y se 
distribuyeron en dos grupos. Un grupo realizó Nordic 
Walking (N=20) y el otro caminata estándar (N=19), 
Completaron tres sesiones supervisadas de 55 
minutos de caminata a la semana. Se detarminaron la 
presión arterial, la capacidad aeróbica, el perfil de los 
lípidos y la antropometría y los participantes 
completaron mediciones de calidad de vida relativa a 
la salud, autoestima, depresión y estado de ánimo 
antes y después de la intervención. Resultados: 
Existió una interacción intergrupal significativa para 
la presión arterial diastólica con una tendencia hacia 
valores más bajos tras la intervención en el grupo de 
Nordic Walking. Huvo una disminución significativa 
en la circunferencia de cintura, de cadera y de tren 
superior, así como un aumento significativo en 
distancia acumulada y el ritmo cardíaco promedio en 
ambos grupos tras la intervención. No se encontraron 
diferencias significativas dentro o entre los grupos 
para el colesterol total, la lipoproteína de alta y baja 
densidad aunque se observó un efecto significativo de 
la intervención para los triglicéridos. Los resultados 
señalan hacia una mejora no significativa en calidad 
de vida, la autoestima, la depresión y el estado de 
ánimo en ambos grupos en un cierto plazo. 
Discusión: Conforme a las investigaciones anteriores, 
una intervención de caminata de ocho semanas 
mejoró de forma perceptible aspectos de la salud 
física y mental en una población sedentaria, aunque 
el Nordic Walking no produjo beneficios en la salud 
en comparación con la caminata estándar. 
Conclusión: Se necesita que más investigacinoes se 
centren en una duración cada vez mayor de la 
intervención, asegurando la maestría en la técnica 
correcta y la supervision de la intensidad durante el 
período de la intervención. 

Palabras clave: salud física; bienestar mental; 
adultos sedentarios; Nordic Walking. 

 

 

 

ABSTRACT 

Objectives: To investigate the effects of an eight-
week Nordic Walking programme on health 
outcomes in sedentary yet healthy adults.  Methods: 
Thirty-nine participants (mean age = 54.6 ± 9.3 
years) were randomised to a Nordic (N=20) or 
standard walking group (N=19) and completed three 
55-minute supervised walking sessions per week. 
Blood pressure, aerobic capacity, lipid profile and 
anthropometry were assessed and participants 
completed measures of health-related quality of life, 
self-esteem, depression and mood pre- and post 
intervention.  Results: There was a significant group 
interaction for diastolic blood pressure with a trend 
for lower values in the Nordic Walking group post 
intervention. There was a significant decrease in 
waist, hip and upper arm circumference and a 
significant increase in total distance and averaging 
exercising heart rate in both walking groups post-
intervention. There were no significant differences 
within or between groups for total cholesterol, high 
and low density lipoprotein however a significant 
intervention effect was observed for triglycerides.  
The findings point towards a non-significant 
improvement in health-related quality of life, self-
esteem, depression and mood in both walking groups 
over time. Discussion: In line with previous research, 
an eight-week walking intervention significantly 
improved aspects of physical and mental health in a 
sedentary population, although Nordic Walking did 
not enhance these health benefits compared to 
standard walking. Conclusion: Further research needs 
to focus on increasing intervention duration, ensuring 
mastery of correct technique and monitoring intensity 
during the intervention period. 

 

 

 

Keywords: physical health; mental well-being; 
sedentary adults; Nordic Walking. 
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INTRODUCTION 

Walking has been previously cited as the most 
popular form of physical activity among the 
European Union population (Vaz et al., 2007) as it is 
relatively low cost and requires minimal levels of 
skill allowing it to be incorporated into daily living 
and sustained into old age. Furthermore, in their 
systematic review of walking intervention 
programmes, Olgivie et al. (2007) emphasised the 
important role walking has in contributing towards 
augmenting the activity levels in the most sedentary 
of the population and is associated with higher 
adherence levels than more vigorous forms of 
physical activity (Lamb et al., 2002). It is well 
acknowledged that there is a dose related response to 
exercise; the higher the amount of calories expended 
per week, the greater the health benefits (ACSM, 
1998).  However as fitness levels increase, 
individuals must increase their walking speeds in 
order to attain higher levels of fitness, and the 
walking speeds associated with attaining the intensity 
may be uncomfortable for some individuals to 
maintain (Porcari et al., 1997).  

Nordic Walking (NW) is becoming an increasingly 
popular activity and is characterised by walking with 
poles to increase the use of the upper body muscles 
when compared with standard walking. Research has 
identified that when compared to standard walking, 
NW may lead to greater adaptations in the 
cardiovascular and respiratory systems, for example 
increased heart rate (HR) and oxygen consumption, 
as well as greater energy expenditure (Church et al., 
2002; Gram et al., 2010; Kukkonen-Harjula et al., 
2007; Perrey & Fabre, 2008; Schiffer et al., 2006).  
Interestingly studies have also reported no significant 
increase in ratings of perceived exertion (RPE) for 
NW compared to walking (Church et al., 2002; 
Perrey & Fabre, 2008; Figard-Fabre et al., 2010).  
This suggests that during NW individuals are able to 
work at higher intensities whilst maintaining the 
same RPE and consequently has been suggested as an 
important public health application (Figard-Fabre et 
al., 2010).  Recently Figard-Fabre and colleagues 
(2011) identified that RPE was not influenced by the 
modality of exercise in a sample of obese middle-
aged women who completed a 12-week NW 
programme, suggesting that an increase in exercise 

intensity can be achieved with NW without 
increasing the perception of effort. 

Currently the majority of research examining the 
effects of NW on health parameters has been 
conducted within clinical populations. Positive 
effects of NW interventions have been shown in 
individuals with Parkinson’s disease (Baatile et al., 
2000; van Eijkeren et al., 2008), cardiovascular 
diseases (Collins et al., 2003), rheumatic syndrome 
(Strombeck et al., 2007) and obese individuals 
(Figard-Fabre et al., 2010, 2011). Similarly, NW has 
also been shown to increase cardiovascular fitness in 
individuals diagnosed with depression (Suija et al., 
2009) and increase upper body muscular endurance 
in female breast cancer survivors (Sprod et al., 2005). 
Although NW has been shown to enhance health 
outcomes in the majority of studies to date with 
clinical populations, recently Gram and colleagues 
(2010) identified that a 16-week NW programme did 
not improve HbA1c levels in individuals with Type 2 
diabetes. The majority of evidence points towards a 
positive effect of NW on physiological outcomes for 
diseased populations yet there is limited research 
evidence examining its effects in healthy populations.  

Research examining the mental health benefits of 
NW within healthy populations is also sparse. 
Anecdotal evidence suggests that Nordic walkers 
report an enhanced feeling through the opportunity to 
perform a high intensity activity at a low subjective 
perception of fatigue. Early research (Larkin, 1992) 
identified significant reductions in experiences of 
depression, anger and fatigue and improved feelings 
of vigour and mood following a 12 week NW 
programme. Similar reductions in fatigue and 
depression were observed by Strombeck et al. (2007) 
in women aged 41-65 years diagnosed with Sjogren’s 
syndrome after completion of a 12 week NW 
programme. More recently research has demonstrated 
the long-term benefits of NW in both males and 
females in a healthy population. Findings by 
Willemer et al. (2009) showed that a six month NW 
intervention significantly reduced depression and 
enhanced mood in a sample of 43 healthy adults aged 
52-78 years old. Yet to date no known research has 
explored the comparative health benefits of different 
types of walking. 
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Given the documented increased exercise intensity 
associated with NW, individuals may experience 
augmented benefits in health outcomes and the 
subsequent additive benefits in mental well-being. As 
advocated in a recent review of the scientific 
literature available on NW by Morgulec-Adamowicz 
and colleagues (2011), literature examining the 
benefits of NW as a potential health intervention in 
sedentary adults is limited and to date, no known 
studies have investigated the effects on other health 
related parameters such as blood pressure and blood 
lipids in sedentary yet healthy populations. The 
purpose of this study was to examine the health 
related benefits of NW following an eight-week 
structured exercise intervention in sedentary yet 
healthy adults. The physiological outcome measures 
assessed were body mass; blood pressure; waist, hip 
and upper arm circumference; total colesterol; high 
density lipoprotein (HDL) and low density 
lipoprotein (LDL); triglycerides; aerobic fitness, 
heart rate (HR) and RPE. The psychological outcome 
measures assessed were health-related quality of life; 
self-esteem; depression and mood. 

METHODS 

Participants  

Prior to the start of the investigation all experimental 
procedures were approved by the Ethics committee at 
St Mary’s University College, London.  Thirty nine 
volunteers (mean age = 54.6 ± 9.3 years), 37 females 
and two males were recruited from the local 
community to participate in the study.  Participants 
were advised of the purpose of the study and 
associated risks before providing informed consent.  
Pre-screening using a self-report questionnaire was 
used to determine health related eligibility.  Only 
those who were not currently meeting the 
recommended exercise guidelines (Department of 
Health, 2011) but were in otherwise good health were 
invited to participate in the study.    

Dependent variables 

Participants reported to the laboratory prior to the 
start of the walking intervention for the assessment of 
baseline variables. Participants were fitted with a HR 
monitor (Polar A1, Polar Electra Oy, Finland) and 
asked to sit quietly for 10 minutes in order to attain 
resting HR.  Body mass and stature were measured 

prior to blood pressure (BP) measurement using a 
digital sphygmomanometer (Omron M5, Omron 
Healthcare, Europe B.V, Netherlands).   

Waist circumference was taken at the mid point 
between the inferior margin of the lowest rib and the 
iliac crest.  Hip circumference was taken at the 
widest point of the hips, and upper arm 
circumference was taken midway between the 
acromion process of the shoulder and the olecranon 
process of the ulna.   

Capillary blood samples were collected into two 
300μl microvettes (CB 300, Sarstedt, Germany).  
One microvette was immediately centrifuged at 
5000rpm (Eppendorf 5415C, Eppendorf UK Ltd, 
Cambridge) for 5 minutes, in order to separate the 
serum from the cells.  Blood measures of total 
cholesterol, high density lipoprotein (HDL) and 
triglyceride were analysed from capillary puncture 
(Reflotron Plus Analyser, Inverness Medical UK, 
Stockport) following an eight-hour fast according to 
manufacturers recommendations.  Blood glucose was 
also analysed from a capillary puncture sample using 
the Biosen C-Line analyser (EKF diagnostic, 
Ebendorfer Chaussee 3, Germany).   

Aerobic fitness was determined using the sub-
maximal 6-minute shuttle walk test (Singh et al., 
1992).  Markers were placed 12.5m apart and 
participants were instructed to complete as many 
shuttles as possible in 6 minutes.  Throughout the test 
HR and RPE values were obtained following the end 
of each minute. Once the test had finished, 
participants’ HR and BP were monitored for 5 
minutes to ensure they had reached resting levels.  

Health-related quality of life was assessed using the 
SF-36 questionnaire (Stewart et al., 1988). The SF-36 
questionnaire is a self administered questionnaire 
containing 36 items measuring health on eight 
dimensions, covering functional status (physical 
functioning; social functioning; role limitations – 
emotional; role limitations – physical), well being 
(bodily pain; vitality; mental health) and an overall 
evaluation of health. A mean score was calculated for 
each of the eight dimensions of health-related quality 
of life. The SF-36 has previously demonstrated 
criterion validity and reliability (Jenkinson et al., 
1993) and the average reliability for all eight 
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dimensions of health-related quality of life in this 
study ranged from α = 0.68-0.84. 

Self esteem was assessed using Rosenberg’s Self 
Esteem Scale (1965) which is a unidimensional 
measure of global self-esteem consisting of 10 items 
on a four-point Likert scale, from strongly agree to 
strongly disagree. The mean of the 10-items is 
calculated to generate an overall measure of global 
self-esteem. Multiple studies have demonstrated the 
validity and reliability of the Rosenberg’s Self-
Esteem Scale in a number of populations (Goldsmith, 
1986; Haborg, 1993) and the average reliability for 
the Rosenberg self-esteem scale in this study was α = 
0.90 . 

Symptoms of depression were assessed using the 
Beck Depression Inventory II (Beck et al., 1996; 
BDI-II) which is a 21-item self-report questionnaire 
in which items consist of statements describing 
symptoms of depression. Respondents are required to 
circle a number on a scale of 0 to 3 for each 
statement that best describes their symptoms (e.g. 
feelings of guilt), with a higher number indicating 
more severe symptoms. Scores for responses are 
summed to obtain an overall depression score. 
Previous research has demonstrated reliability and 
validity of the BDI-II in both clinical and non-clinical 
populations (Steer et al., 1998; Storch et al., 2004). 
The average reliability for the BDI-II in this study 
was α = 0.76. 

Mood was assessed using the Exercise-Induced 
Feeling Inventory (EFI: Gauvin & Rejeski, 1993). 
The EFI is a 12-item self-report questionnaire that 
consists of four distinct subscales that are specific to 
feelings associated with participation in physical 
activity. These include positive engagement, 
tranquilisation, revitalisation and physical exhaustion 
and subscale scores are calculated by averaging the 
score chosen for a particular adjective on a five-point 
Likert scale, ranging from did not feel to feel very 
strongly. The average reliability for the four distinct 
subscales in this study were: positive engagement (α 
= 0.81), tranquilisation (α = 0.68), revitalisation (α = 
0.86) and physical exhaustion (α = 0.81). 

Exercise Intervention 

Following baseline testing participants were matched, 
based on distance completed in the walk test, and 

randomly assigned to either a standard walking group 
(N=20) or a NW group (N=19).  Walking sessions 
took place outside between the months of April and 
July 2010.  Participants were required to take part in 
three instructor led sessions per week lasting 55-
minutes, for eight weeks. Participants were instructed 
to maintain an exercise intensity indicative of an RPE 
(Borg, 1973) score of 12-13. Participants in the NW 
group were issued poles (Leki Traveller, Germany)  
and tutored on the correct technique for using the 
equipment during the first week, dedicating three, 55-
minute sessions to NW technique. Participants were 
asked not to change any lifestyle habits during the 
programme and not to deliberately lose weight by 
dieting. Assessment of post intervention dependent 
variables occurred within one week of the final 
walking session.  Seven participants dropped out 
(N=5, standard walking group; N=2, NW group) due 
to being unable to commit to the study and three 
participants did not report for post-intervention 
testing due to personal reasons (N=2, standard 
walking group; N=1 NW group). In addition, two 
participants were excluded from the analysis due to 
low adherence rates (<80%) during the walking 
intervention (N=2, NW group). Twenty-seven 
participants were included in the final analysis 
(N=12, standard walking group; N=14 NW group), 
two males (N = 1, standard walking group; N=1, NW 
group) and 25 females. There were no significant 
differences in any of the outcome measures between 
those who completed the eight-week intervention 
(N=27) and those who did not (N=12). 

Statistical Analysis  
 
A mixed model analysis of variance (ANOVA) was 
used to identify between and within groups 
differences in all dependent variables. The 
significance level was set at .05. Data for hip 
circumference, triglycerides and HDL violated 
assumptions of normality and were log transformed. 
All data analyses were performed with the Statistical 
Packages for the Social Sciences (SPSS), Version 
15.0 (SPSS, Inc, Chicago, IL, 2006).  
 
RESULTS 

Descriptive data for all final 27 participants are 
shown in Table 1. There were no significant
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differences between groups for age, body mass, 
height, Body Mass Index (BMI), resting HR and self-
reported levels of physical activity per week 

TABLE 1: Descriptive characteristics (mean ± SD) of the 
participants. 

Variable 
Standard 
Walking 
(N=13) 

Nordic 
Walking 
(N=14) 

All 
(N=27) 

    
Age (years) 

 
54.2 ± 9.6 53.2 ± 9.9 54.6 ± 9.3 

Body mass 
(kg) 

 
78.6 ± 18.9 74.1 ± 12.8 6.7 ± 17.3 

Height (m) 
 

1.6 ± 0.4 1.7 ± 0.7 1.6 ± 0.7 

BMI (kg.m-1) 
 

29.2 ± 6.2 26.7 ± 4.6 28.1 ± 6.0 

Resting HR 
(bpm) 

 
74.8 ± 6.0 74.4 ± 11.2 74.7 ± 6.8 

Reported 
weekly 
physical 
activity 

(minutes) 
 

60.0 ± 72.0 66.0 ± 96.0 63.0 ± 84.0 

 

Physiological measures 

There was no significant change (p>0.05) in systolic 
blood pressure over time yet  there was a significant 
group effect in diastolic blood pressure, as shown in 
Figure 1 (F1, 25 = 4.3, p = 0.049).  On average those in 
the NW group had a significantly lower diastolic 
blood pressure compared to those in the standard 
walking group.  

As shown in Table 2, no statistically significant 
differences were observed in body mass between or 
within groups (p > 0.05).  A significant effect of time 
was observed on waist (F1,25 = 12.3, p = 0.002), hip 
(F1,25 = 10.1, p = 0.004) and upper arm circumference 
(F1,25 = 12.1, p = 0.002) in the NW group. No 
statistically significant differences were observed for 
total cholesterol, HDL or LDL cholesterol (p>0.05).  
No significant group effect was observed for 

triglycerides, however an effect over time was 
observed (F1,25 = 4.3, p = 0.048) in the NW group. 

Total distance in the 6-minute walk test significantly 
increased over time (F1,25 = 49.8, p < 0.001) in both 
walking groups. This effect was also observed for 
average exercising HR (F1,25 = 22.4, p = 0.002). 
There were no significant group effects for these 
variables (p > 0.05).  No significant differences were 
observed for average exercising RPE (p > 0.05). 

FIGURE 1: Diastolic blood pressure response to 8 weeks 
of standard walking compared to NW. * Significantly 

lower diastolic blood pressure in the NW group compared 
to standard walking (p<0.05); (values are mean ± SD). 

Psychological measures 

Table 2 indicates that there were no significant group 
by time interaction effects evident in any of the 
measures of well-being. Significant improvements 
over time were observed in aspects of HRQL and 
mood in the NW group and in the emotional role 
limitations dimension of HRQL and self-esteem in 
the standard walking group. 

 

 

  

* 
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TABLE 2: Descriptive statistics (mean ± SD) for physiological and psychological outcome measures at pre- and post-
intervention for both the Standard and Nordic Walking groups.

 
 

†, significant group difference (p<0.05); *, significant difference pre- and post-intervention (p<0.05); **, significant difference 
pre- and post-intervention (p<0.001) 
 

Variable Pre-intervention Post-intervention Pre-intervention Post-intervention 

 
Standard Walking 

(N=13) 

Nordic Walking 

(N=14) 

   

Systolic blood pressure (mmHg) 121.1 ± 14.4 121.6 ± 39.1 124.8 ± 11.8 120.6 ± 13.5 

Diastolic blood pressure (mmHg) 79.9 ± 12.1 85.7 ± 10.4 81.7 ± 12.1 76.5 ± 7.9† 

Body mass (kg) 78.6 ± 18.9 78.6 ± 19.6 74.1 ± 12.8 72.0 ± 12.4 

Waist circumference (cm) 91.0 ± 14.0 90.8 ± 15.5 84.3 ± 9.1 79.7 ± 6.7* 

Hip circumference (cm) 106.9 ± 12.7 106.8 ± 13.4 105.3 ± 9.2 102.1 ± 8.9* 

Upper arm circumference (cm) 32.3 ± 4.4 32.5 ± 4.2 31.3 ± 3.1 30.2 ± 3.2* 

Total cholesterol (mmol/l) 4.7 ± 1.2 4.7 ± 0.9 4.7 ± 1.0 4.8 ± 0.7 

HDL(mmol/l) 1.2 ± 0.3 1.2 ± 0.5 1.3 ± 0.4 1.3 ± 0.2 

LDL(mmol/l) 2.9 ± 1.1 2.8 ± 1.1 2.8 ± 1.1 2.9 ± 0.8 

Triglycerides(mmol/l)  1.4 ± 0.9 1.4 ± 0.5 1.3 ± 0.7 1.2 ± 0.4* 

Total distance in walk test (m) 472.2 ± 49.7 537.5 ± 47.7** 465.4 ± 63.2 526.9 ± 50.4** 

Average exercising HR (bpm) 111.5 ± 14.1 119.3 ± 11.4* 117.7 ± 11.9 126.6 ± 12.3* 

Average exercising RPE 10.0 ± 1.8 10.8 ± 1.3 10.7 ± 1.3 11.1 ± 1.2 

SF-36 - Overall General Health 3.5 ± 0.6 3.8 ± 0.4 3.6 ± 0.8 3.8 ± 0.7 

SF-36 - Role Limitations – Physical 4.7 ± 0.3 4.6 ± 0.6 4.5 ± 0.7 4.8 ± 0.4 

SF-36 - Role Limitations – Emotional 4.6 ± 0.5 4.9 ± 0.3* 4.1 ± 0.6 4.8 ± 0.3* 

SF-36 - Physical Functioning 2.6 ± 0.2 2.6 ± 0.3 2.8 ± 0.2 2.8 ± 0.2 

SF-36 - Social Functioning 4.7 ± 0.4 4.8 ± 0.4 4.2 ± 0.8 4.8 ± 0.5* 

SF-36 - Bodily Pain 4.5 ± 0.8 4.6 ± 0.8 4.9 ± 0.6 4.9 ± 0.8 

SF-36 - Vitality 3.4 ± 0.4 3.6 ± 0.4 2.8 ± 0.6 3.3 ± 0.6* 

SF-36 - Mental Health 4.1 ± 0.4 4.4 ± 0.3 3.6 ± 0.6 4.3 ± 0.3* 

RSE - Overall Self-Esteem 2.9 ± 0.5 3.3 ± 0.4** 3.0 ± 0.6 3.1 ± 0.5 

BDI-II - Depression 7.4 ± 5.3 4.2 ± 3.8 10.7 ± 7.7 7.4 ± 5.1 

EFI - Positive Engagement 2.1 ± 1.0 2.2 ± 0.7 1.2 ± 0.8 1.9 ± 0.9* 

EFI -Tranquilisation 2.2 ± 0.7 2.5 ± 0.5 1.4 ± 0.8 2.1 ± 0.6* 

EFI - Revitalisation 1.3 ± 0.9 1.7 ± 0.8 0.7 ± 0.6 1.3 ± 0.9 

EFI - Physical Exhaustion 0.6 ± 0.7 0.8 ± 0.5 1.1 ± 0.9 0.7 ± 0.6 
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DISCUSSION 

The aim of this pilot study was to examine the effects 
of an eight-week NW intervention on parameters 
associated with improved health benefits. The 
findings highlighted that the walking intervention 
resulted in significant improvements in a number of 
health outcomes (hip, waist and upper arm 
circumferences; triglycerides; increased exercise 
intensity (HR); total distance covered; emotional role 
limitations of HQOL) for both groups; only diastolic 
pressure showed a positive effect with NW. 

It is well acknowledged that regular exercise is 
associated with reduced blood pressure in those 
suffering from hypertension (Donnelly et al., 2000; 
Moreau et al., 2001). The present study indicated a 
reduction in diastolic blood pressure for the NW 
group. Considering that the blood pressure in both 
groups was relatively normal at baseline (standard 
walking group-79.9mmHg; NW group- 81.7mmHg), 
a dramatic drop in systolic and diastolic pressure was 
unlikely to occur as the blood pressures of the 
population sample were relatively normal and it is 
not possible to reduce blood pressure in this range by 
a large amount (Davison & Grant, 1993).  The 
finding that post intervention the NW group had a 
lower diastolic blood pressure and a trend towards a 
lower systolic pressure suggests that NW may benefit 
blood pressure. As highlighted earlier, NW requires 
the individual to work at a higher intensity and is 
associated with higher heart rates whilst at the same 
speed as unassisted walking (Church et al., 2002; 
Pocari et al., 1997). Thus it could be suggested that 
the Nordic walkers were working at a higher intensity 
compared to those in the standard walking group, 
possibly explaining the trend towards improved 
blood pressure. However, intensity was not 
objectively measured during the walking sessions. 

There was no change in body mass in either group 
following the eight-week intervention which is 
consistent with previous literature suggesting that the 
amount and duration of the exercise prescribed in this 
study was not sufficient enough to lose weight (Gray 
et al., 2009; Murphy et al., 2002; Saris et al., 2003). 
Whilst there was no effect on body mass, in both 
groups the intervention led to significant reductions 
in hip, waist and upper arm circumferences, 
suggesting changes in body composition. Murphy et 
al. (2002) suggest that changes in waist and hip 

circumference can occur in the absence of changes in 
body mass, suggesting that the walking led to 
decreases in body fat and/or changes in body fat 
distribution. However, this cannot be confirmed as 
we did not assess changes in body fat distribution and 
could be an potential avenue for future research. In 
the study dietary behaviour was assessed pre and 
post-intervention to determine any nutritional 
compensation and to enable us to attribute any 
changes in body composition to the effects of the 
exercise intervention as opposed to changes in dietary 
habits. Based on the participants who completed 
dietary measures both pre and post-intervention, it 
would seem that the intervention had no effect on 
total dietary intake over time, both within and 
between the walking groups. Consequently, the 
significant improvements in hip, waist and upper arm 
circumferences can be attributed to the eight-week 
walking intervention alone. 

It has been suggested that there is a therapeutic role 
for low intensity exercise in patients suffering from 
hypercholesterolaemia (Hardman et al., 1989), with 
brisk walking being associated with improved 
cholesterol transport (Hardman & Hudson, 1994). In 
this study there was a significant increase in serum 
triglyceride levels in both groups following the eight-
week intervention, however these changes did not 
reflect what would be considered a clinically 
meaningful change. There were no significant 
differences observed over time for total cholesterol, 
HDL and LDL in both groups, which we would 
speculate could be partially due to poor compliance 
to the required fasting before the sample was taken. 
Findings of other studies on the effects of walking on 
lipid profile have found varied results with some 
studies reporting an improvement in lipid profiles 
(Donnelly et al., 2000; Hardman et al., 1989), even 
following a six week walking intervention (Murphy 
et al., 2002) and other studies, in line with our 
preliminary findings, have shown no changes in lipid 
profiles (Snyder et al., 1997). 

Following the eight-week intervention there was a 
significant increase in the distance completed in the 
six minute shuttle walk test for both groups. In 
addition, participants in both groups significantly 
increased their exercising HR, indicating that they 
were working at a higher intensity during the walk 
test. These findings are consistent with previous 
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research suggesting that regular aerobic exercise can 
result in improved aerobic power (Davidson & Grant, 
1993; Woolf-May et al., 1999) and associated 
reduced risk of cardiovascular disease and type II 
diabetes. Furthermore, there was no significant 
increase in perceived exertion in both groups, despite 
an increase in exercising HR, thus supporting recent 
findings by Figard-Fabre and colleagues (2011) 
suggesting that an increase in exercise intensity can 
be achieved with NW without increasing the 
perception of effort. 

Although our preliminary findings highlighted 
improvements in aspects of HRQL, self-esteem and 
mood and a reduction in symptoms of depression in 
both groups, only a significant improvement in both 
groups was shown for emotional role limitations of 
HRQL. These findings are in support of previous 
studies who have suggested that the level of intensity 
experienced during brisk walking to be insufficient to 
significantly reduce symptoms of depression 
(Legrand & Heuze, 2007), increase overall self-
esteem (Elavsky & McAuley, 2007) and enhance 
mood (Stanton & Arroll, 1996). There was also no 
evidence of a group by time interaction effect 
suggesting that both forms of walking resulted in 
non-significant improvements in mental health 
outcomes following an eight-week intervention. As 
an individual’s perception of their well-being is a 
subjective response, it would be expected that there 
would be individual variability evident in the types of 
exercise that can benefit particular aspects of well-
being. It may have been that for some participants, 
walking as a mode of exercise did not offer 
significant mental health benefits. 

There could have been several explanations as to why 
there were no additive benefits of NW for overall 
health. It is possible that the eight-week duration of 
the study was not of sufficient length to induce any 
additional benefits that may occur as a result of NW. 
As the participants in the study were all sedentary, it 
is likely that both groups would adapt to a similar 
degree in the initial weeks. It could be speculated that 
over a longer intervention period, the health 
adaptations of the standard walking group may 
plateau and the NW group may continue to increase 
with time. Therefore, an important direction for 
future research would be to investigate the time 
response to NW to determine whether a prolonged 

intervention will be more effective in enhancing 
health outcomes. Recent research has suggested that 
to ascertain optimal health benefits of NW, 
participants need to utilise the correct technique 
(Figard-Fabre et al., 2010). Despite the NW group 
receiving training throughout the intervention, it 
could be argued that they did not sufficiently master 
the technique, with some participants demonstrating 
greater proficiency than others. Similarly we did not 
assess walking speed and as pacing was self-selected, 
it is possible that there was individual variability in 
the level of intensity achieved during the sessions. 
Future research may investigate individual HR 
responses to NW so to establish its impact of health 
outcomes. 

Several identifiable limitations were present in the 
study. Firstly, the authors recognise that an objective 
measure of training intensity, for example HR, during 
the eight-week intervention should have been used 
alongside the subjective monitoring of RPE. This 
could have allowed more definite conclusions to have 
been drawn regarding the proposition that NW is a 
greater training stimulus compared to standard 
walking. Secondly, there was a high drop-out rate 
evident during the eight-week intervention and only 
two males were recruited for the study, thus limiting 
the generalisabilty of the findings to sedentary yet 
healthy male adults. 

Overall preliminary findings of the pilot study 
emphasise the health benefits of walking on a regular 
basis for previously sedentary individuals. Although 
no clear additional health benefits of NW were 
established, it offers an alternative for individuals to 
standard walking and provides the opportunity to 
master a new skill. Future research should focus on 
increasing intervention duration, ensuring mastery of 
correct technique and monitoring intensity during the 
intervention period. 
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