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KEYWORDS Summary

Nordic Walking; Objectives. —Lack of physical activity predisposes people to chronic diseases including dia-
HbA;; betes mellitus, obesity, and coronary artery diseases. Identifying forms of physical activity is
BMI; warranted for prevention of these chronic diseases. Daily exercise has also been considered a
Obesity; significant contributing factor in the management of type 2 diabetes. Nordic Walking is shown
Physical activity; to be easy to teach and learn, simple and adaptable to subjects with diabetes and metabolic
Weight reduction syndrome. Nordic Walking allows training of about 90% of body muscles in the active propulsion

phase, thus increasing energy expenditure by 30 to 50%. Aim of our study was to evaluate the
effects of Nordic Walking structured training in a group of female patients with type 2 dia-
betes, looking at changes in anthropometric, metabolic and bioelectrical variables pre- and
post-activities. A follow-up of 6 months after the end of the program was also performed.
Equipment and methods. — Twenty women with type 2 diabetes, aged 40—65years, were
enrolled. The participants were randomized in two groups: (1) 10 women in the Nordic Walk-
ing active group, (2) 10 women receiving counseling alone to perform physical activity (control
group).
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Obésité ;

Activité physique ;
Réduction de poids

1. Background

Results. — Results show that diabetic women involved in a 12-week structured Nordic Walking
program obtain a significant reduction in HbA;. (—0.7%), BMI (—0.8 kg-m~2) and body weight
(—2.4kg), and a significant increase in HDL cholesterol (+5.8 mg-dL~"). Also Handgrip strength
was significantly improved (+4.3 kg). At follow-up all changes returned to baseline values.
Conclusions. — Our study shows that a supervised Nordic Walking program determines a signifi-
cant improvement in metabolic and anthropometric parameters in women with type 2 diabetes.
© 2014 Elsevier Masson SAS. All rights reserved.

Résumé

Objectifs. —Le manque d’activité physique prédispose a des maladies chroniques, y compris
le diabéte de type 2, U'obésité et les maladies coronariennes. Identifier les formes d’activité
physique est important pour la prévention de ces maladies chroniques. L’exercice quotidien a
également été considéré comme un facteur important dans la gestion du diabéte de type 2. La
marche nordique est indiquée pour étre facile a enseigner et a apprendre, simple et adaptable
a des sujets atteints de diabéte et de syndrome métabolique. La marche nordique permet
la formation d’environ 90% des muscles du corps dans la phase de propulsion active, ce qui
augmente la dépense d’énergie de 30 a 50 %. L’objectif de notre étude était d’évaluer les effets
de Uentrainement de marche nordique structuré dans un groupe de patientes avec un diabéte
de type 2, en observant les changements des variables anthropométriques, métaboliques et
bioélectriques avant et aprées la phase d’activités. Un suivi de 6 mois apreés la fin du programme
a été également réalisé.

Patientes et méthodes. — Vingt femmes avec un diabéte de type 2, dont ’age était de 40 a
65 ans, ont été recrutées. Les participantes ont été randomisées en deux groupes : (1) 10 femmes
dans le groupe qui pratique la marche nordique, (2) 10femmes bénéficiant seulement des
conseils a exercer une activité physique (groupe de témoins).

Résultats. — Les résultats montrent que les femmes diabétiques participant a 12 semaines de
programme structuré de marche nordique obtiennent une réduction significative de U'HbA;.
(=0,7%), UIMC (—0,8kg-m~2) et du poids corporel (—2,4kg), et une augmentation significa-
tive du taux de HDL cholestérol (5,8 mg-dL~"). La « Handgrip strength » a été significativement
améliorée (4,3kg). A la phase de suivi, tous les changements sont retournés aux valeurs de
base.

Conclusions. — Notre étude montre qu’un programme de marche nordique supervisé détermine
une amélioration significative des parametres métaboliques et anthropométriques dans les
femmes avec diabéte de type 2.

© 2014 Elsevier Masson SAS. Tous droits réservés.

aerobic, resistance and combined aerobic and resistance
training in adults with type 2 diabetes [4,10—12]; all showed
beneficial effects in metabolic control, body weight, insulin

Modern lifestyle is characterized by the lack of everyday
physical activity and exercise training, predisposing peo-
ple to chronic diseases including diabetes mellitus, obesity,
hypertension, and coronary artery diseases [1]. Therefore,
identifying forms of physical activity that are easily acces-
sible and can be performed by a large nhumber of people
is warranted to prevent or reduce the incidence of these
chronic diseases.

Daily exercise has been considered a significant con-
tributing factor in the management of type 2 diabetes as
indicated by several studies [2—4]. Prospective cohort stud-
ies in subjects with or without T2DM [5,6] have provided
evidence for significant positive effects in terms of pre-
vention of T2DM, improved metabolic control and reduced
mortality in the physically active compared to sedentary
individuals. For example, regular walking increases insulin
sensitivity and reduces cardiovascular risk factors such as
hypertension [7], dyslipidemia [8] and fat mass accumula-
tion [9]. Several studies have investigated the effects of

resistance, fat distribution, with some differences in aerobic
vs. resistance training. Also most studies showed that super-
vised training was more effective than simple counseling
[13,14].

Nordic Walking, developed in Scandinavia and introduced
in central Europe nearly 20years ago, is a fitness type of
walking which also activates the muscles of the upper limbs
with the use of specially designed walking poles. Previ-
ous studies have documented that the additional activity
of the arms increases oxygen consumption, caloric expendi-
ture and heart rate, with beneficial effects that may reduce
cardiovascular risk and improve metabolic control [15,16].

Nordic Walking has been proven to be a simple and feasi-
ble form of physical activity that can be performed by nearly
everybody, everywhere, and at almost any time. It has the
characteristic, therefore, to have the appropriate intensity
and simplicity to induce fitness and health.

The aim of this study was to evaluate the effects of Nordic
Walking structured training in a group of female patients
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with type 2 diabetes, looking at changes in anthropomet-
ric, metabolic and bioelectrical variables at baseline and
at the end of a 12-week activity program. Furthermore, we
looked at changes in anthropometric and metabolic varia-
bles after six months from the interruption of Nordic Walking
supervision and guidance.

2. Patients and methods

2.1. Study design and subjects

We enrolled 20 women with type 2 diabetes in the study,
aged between 40 and 65years. The 20 participants were
randomized in two groups:

e a group of 10 women in the Nordic Walking active group;

e a group of 10 women with the same clinical features that
have received counseling alone to perform physical activ-
ity (control group).

All participants were sedentary, and did not report phys-
ical activities in the 6 months prior to the enrollment.

The active group carried out supervised Nordic Walking
for a period of 12 weeks with a frequency of 3 sessions per
week for 60—90 minutes, session characterized by incremen-
tal volumes of training.

Clinical and metabolic measurements were performed
at baseline (T0), 3 months from baseline (T1) and after a
follow-up period of 6 months (i.e. 9 months from baseline,
T2) in order to study the effects of the activities carried out
by the Nordic Walking group and by the control group.

The 10 subjects of the control non-active group were
advised to maintain an active lifestyle, consisting in at
least 50 minutes of physical exercise (of their choice) three
times per week. Thus participants were not following a spe-
cific training program, but were recommended to exercise.
Examples of exercises and informative leaflets were given
to all subjects in the control group.

Inclusion criteria were: diagnosis of type 2 diabetes for
more than 1year, an HbA;. in the range of 6% to 10%, body
mass index >25kg-m~2, age in the range of 40 to 70years,
and stable antidiabetic treatment for atleast 3 months
before inclusion. Exclusion criteria were symptomatic heart
disease (NYHA 2—4), lower extremities vascular disease,
myocardial infarction within the past 6 months, and severe
lung disease.

A physical examination was performed before inclusion in
the study. General dietary habits were recorded at baseline
and at the end of the training period, in order to evaluate
if substantial changes were implemented.

2.2. Intervention and training methodology

The training was divided into two phases of work.

In the first phase, lasting 6 weeks, the team’s work has
focused on the execution of exercises aimed at develop-
ing the proper technical gesture typical of Nordic Walking,
including a training period of low/medium intensity aimed
to evaluate fitness level of each subject and to increase their
cardiovascular resistance.

In the second phase, lasting other six weeks, the patients
in the active group performed NW sessions of medium/high
intensity and difficulty, characterized by increasing and pro-
gressive exercise loads.

The training sessions, characterized by warm-up, condi-
tioning phase, stretching and breathing exercises, have been
adapted to the diabetic women. During warm-up, exercises
for joint mobility were performed with flexion and extension
of the arms, legs and trunk with the aid of sticks.

The conditioning phase saw the group initially engaged
in stretches of low/medium difficulty of 4—5km with gentle
slopes (7%), and later walks of medium/high difficulty of the
length of around 7 km with slopes between 10% and 14%.

In each phase the patients were constantly monitored by
measurement of the heart of the radial pulse.

In the last part of the workout specific stretching exer-
cises for muscle chains involved in Nordic Walking were
chosen, carried out with the aid of the sticks and associ-
ated with breathing exercises to promote optimal recovery
and relieve of muscle tension.

Written informed consent was obtained from all partici-
pants. The study was approved by the University’s Ethical
Committee.

2.3. Clinical and metabolic variables

For all patients whole blood and serum samples were col-
lected for measurement of laboratory variables. HbA;. was
measured using a G8 analyzer (THOSO Diagnostics, Tokyo,
Japan) by HPLC, aligned with IFCC standardization, accord-
ing to DCCT/UKPDS guidelines [17].

Data regarding glucose, lipids (total cholesterol, HDL,
LDL and triglycerides), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), were also measured by
standard laboratory methods. BoDY MASS INdex (BMI) was
calculated by the formula body weight (kg), divided by
height (m) squared.

2.4, Bioelectric impedance

The body composition assessment was conducted through
electrical impedance analysis by standard protocols, with an
Akern STA/BIA 101 series analyzer (Akern, Italy). The elec-
trical data obtained from each patient were processed by
Akern Body Gram 3.1 software (Akern, Italy), obtaining the
percentages of the different body compartments, defined
as the percentage of lean body mass (LBM), fat-free mass
(FFM), muscle mass (MM), fat mass (FM), and total body
water (TBW).

2.5. Handgrip strength

The evaluation of the ‘‘grip strength’’, a functional param-
eter of muscle strength was measured by hydro-mechanical
dynamometer (Jamar, Sammons Preston, Canada). The test
was performed with the subjects squeezing the dynamome-
ter with the dominant limb (90% R, 10% L), evaluating the
force of hand strength. The Handgrip Test has been included
in the study as a method for assessing upper limb strength, as
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the physical activity proposed determined a direct involve-
ment of the upper portion of the body.

2.6. Statistics

SPSS version 17 statistical package was used to perform
the statistical analyses. These included Student’s t test for
normally distributed variables, Mann-Whitney U indepen-
dent sample test for non-normal distributions. For paired
analyses, repeated measure ANOVA was used to analyze
within-group differences. Non-normally distributed varia-
bles (TG, GPT, GGT) were log-transformed before analysis.

Differences of medication and physical activity levels
were analyzed by Chi? or Fisher’s exact test. A P value <0.05
was regarded as statistically significant.

Power calculation: Data in the control group, taken as
reference, indicate that HbA,. standard deviation is +0,7. If
the true difference in the HbA;. mean after treatment of our
subjects is 0.7, we will be able to reject the null hypothesis
that this difference is zero with probability (power) 80%,
with a type | error probability of 0.05.

3. Results

3.1. Clinical and metabolic characteristics of the
study subjects at baseline

Anthropometric and metabolic characteristics at baseline in
both studied groups are shown in Table 1. Among the 20 par-
ticipants, aged between 40 and 65 years, 50% in the active
group were obese, 20% overweight and 10% normal weight.
In the control group, 50% were obese, 30% overweight and
20% normal weight. Power calculation demonstrated that
this sample size had a power of 80%, to detect a signifi-
cant difference in HbA,. after the training period. The BMI
and glycosylated hemoglobin were comparable between the
two groups. Also lipid profile and bioelectric impedance
variables were not significantly different between the two
groups. In the NW group liver parameters were higher com-
pared to control women.

3.2. Effect of Nordic Walking on clinical and
metabolic variables

As discussed in the methods, 10 patients followed a 12-week
activity program of Nordic Walking (NW). None of the study
participants suspended this activity before the end of the
12-week period.

The other 10 patients followed standard lifestyle recom-
mendations. The standard lifestyle intervention consisted
in dietary and physical activity recommendations. Briefly,
to all patients dietary guidelines were proposed, recom-
mending the adoption of a normocaloric Mediterranean diet
based on a balanced distribution of carbohydrates (55%),
proteins (15%), and lipids (30% total, with less than 10% sat-
urated fat). Modifications in physical activity consisted in
the recommendation to perform aerobic exercise three to
five times per week for at least 45—60 min.

The comparison between the anthropometric and
metabolic variables at time zero and at the end of 12 weeks

Table 1 Clinical, biochemical and bioelectric variables
characteristics of study population at TO.

Controls Nordic Walking P
subjects
Age (years) 60 + 5 54 + 9 0.090
Weight (kg) 75.8 £ 16.1 82.5 £+ 16.1 0.369
BMI (kg-m~2) 32+7 323+ 6 0.827
FBG (mg-dL™") 156 + 47 136 + 28 0.287
HbA1c (%) 7.1+£1.3 7.1 +1.3 1.000
TC (mg-dL~") 199 + 43 168 + 32 0.084
TG (mg-dL™") 109 + 60 125 + 47 0.506
HDL-C (mg-dL~") 56 + 16  49.2 + 12 0.275
LDL-C (mg-dL~") 118 £39  92.2 +£23 0.086
GGT (U/L) 21+ 6 40 £ 29 0.035
AST (U/L) 19+ 8 29 + 11 0.035
ALT (U/L) 20+7 38 + 22 0.009
Diabetes duration 7+5 6+5 0.769
(years)
FM (kg) 30 + 11 33.3 £ 13.1 0.564
FM % 383 +7.7 38 + 11 0.954
FFM (kg) 45.8 + 5.7 51 +5.8 0.064
FFM % 61.7 £ 7.7 62 + 11 0.954
TBW (L) 34.8 +4.5 38.5+4.4 0.088
TBW % 46.7 + 4.8 46.6 + 7.4 0.976
Handgrip Test (kg) 27 £ 5 27.8 + 3 0.628

Values are means + standard deviations. Student’s t test for
normally distributed variables, and Mann-Whitney U indepen-
dent sample test for non-normal distributions, were applied. P
values < 0.05 are considered significant. BMI: body mass index;
FBG: fasting blood glucose; HbA+.: glycated hemoglobin A1lc;
TC: total cholesterol; TG: triglycerides; HDL-C: high-density
lipoprotein-cholesterol; LDL-C: low-density lipoprotein; GGT:
gamma-glutamyltransferase; AST: aspartate aminotrans-
ferase: ALT; alanine aminotransferase; FM: fat mass; FFM:
fat-free mass; TBW: total body water; U: unit; L: liter.

of NW activity (T1) is shown in Table 2. We observed, in the
NW group, a significant difference at T1 in weight, with an
average reduction of 2.4 kg (P<0.008) (Fig. 1A), a significant
decrease in BMI (P<0.022), and a significant reduction of
glycosylated hemoglobin (HbA:.) from 7.1 to 6.4 (P<0.01)
(Fig. 1B). Also lipid parameters showed an improvement,
with increased HDL cholesterol (P<0.003) and lower trigly-
cerides. Finally, a significant reduction in ALT transaminases
(P<0.045) was observed.

Table 2 also compares the values of the bioelectric and
fitness variables. We observed a reduction in fat mass (FM),
although not significant, and in total body water (TBW)
(P<0.036). A significant increase in strength, as assessed by
the Handgrip Test, from 27.8 to 32.1 kg was observed, with
a difference of 4,3kg (P<0.014).

3.3. Effect of standard recommendations on
clinical and metabolic variables in the non-active
cohort

Table 3 shows anthropometric variables and metabolic val-
ues at the two times (TO and T1) of the study in the control
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Table 2 Clinical, biochemical and bioelectric variables of active group after follow-up.

T0 T1 Pivso T2 Pays1 Pavso
Weight (kg) 82.5 + 16.1 80.1 £ 16.4 0.008 82.1 £ 17 0.032 0.309
BMI (kg-m~2) 323+ 6 31.5+6 0.022 322 +£6.3 0.030 0.433
FBG (mg-dL~") 136 + 28 121 £ 19 0.009 131 + 26 0.196 0.340
HbA (%) 7.1 £1.3 6.4 £ 10 0.009 6.9 £+ 1.1 0.030 0.628
TC (mg-dL™") 168 + 32 168 + 23 0.860 174.8 + 34 0.199 0.195
TG (mg-dL™") 125 + 47 117 + 51 0.136 148.3 + 98.3 0.350 0.523
HDL-C (mg-dL™") 49.2 + 12 55 + 11 0.039 51 £ 17 0.526 0.433
LDL-C (mg-dL~") 92.2 £23 89 + 12.4 0.765 94.5 £ 25.3 0.379 0.539
GGT (U/L) 40 + 29 38 +26.5 0.354 49.8 + 38.5 0.151 0.324
AST (U/L) 29 + 11 27 + 8.1 0.821 27 £ 12.5 0.623 0.368
ALT (U/L) 38 +£ 22 32 +£18.6 0.045 36 + 23 0.573 0.346
FM (kg) 33.3 £ 13.1 31.8 £ 13.1 0.786 30 + 14.8 0.802 0.925
FM % 38 £ 11 38.1 £ 10 0.536 36 £+ 13.1 0.668 0.904
FFM (kg) 51 £ 5.8 48.3 £5.3 0.193 48.9 £5 0.538 0.753
FFM % 62 + 11 62 + 10 0.536 64.1 + 13.1 0.815 0.904
TBW (L) 38.5+4.4 36.3 + 4.1 0.041 36.7 £ 3.3 0.537 0.793
TBW % 46.6 + 7.4 46.4 £ 7.4 0.327 48 + 9.4 0.810 0.876
Handgrip Test (kg) 27.8 +£3 32.1 £ 4.1 0.032 33+ 4.6 0.042 0.086

Values are means + standard deviations. For paired analyses, repeated measure ANOVA was used to analyze within-group differences.
Non-normally distributed variables (TG, GPT, GGT) were log-transformed before analysis. P values <0.05 are considered significant.
BMI: body mass index; FBG: fasting blood glucose; HbAi.: glycated hemoglobin A1c; TC: total cholesterol; TG: triglycerides;
HDL-C: high-density lipoprotein-cholesterol; LDL-C: low-density lipoprotein; GGT: gamma-glutamyltransferase; AST: aspartate
aminotransferase: ALT; alanine aminotransferase; FM: fat mass; FFM: fat-free mass; TBW: total body water; U: unit; L: liter.

non-active group. The 10 subjects of this group were advised
to maintain an active lifestyle and a constant practice of
physical exercise.

The analysis of the data shows a significant decrease
of weight of 1kg (P<0.04) at the end of the 12 weeks of
observation, and no significant change in all other metabolic
variables. Also, no significant differences were observed in
the bioelectric and fitness variables of the control group at
the end of the protocol (data not shown).

Weight (Kg)
o0
(e

30 TO T1 T2

Figure 1

We further compared the control group and the inter-
vention group at the end of the 12 weeks of observation
and the variables that were significantly different between
the two cohorts were respectively: HbA:. (7.2+1.4 vs.
6.4+ 1; P>0.02), total cholesterol (20043 vs. 168 +23;
P>0.035), LDL cholesterol (123439 vs. 89 +12.4; P>0.019,
AST (20+9 vs. 27+8.1; P>0.043), and Handgrip Test
(26.7 £4.5 vs. 32.1+4.1; P<0.029). All the other variables
did not show a statistical difference.
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Weight and glycosylated hemoglobin measurements during structured training. The study cohort followed a 12-week

activity program of Nordic Walking (NW), and anthropometric and metabolic variables were measured at time zero (T0), at the end
of the 12 weeks of NW activity (T1) and after 6 months (T2) from the end of the activity. (A) Significant reduction in weight at time
T1 (P<0.008). (B) Significant reduction of glycosylated hemoglobin (HbA.) at time T1 (P<0.01).



F. Sentinelli et al.

30
Table 3 Clinical and biochemical variables of control group
at the two times of the study.
TO T1 P

Weight (kg) 75.8 + 16.1 74.8 + 15.4 0.044
BMI (kg-m~2) 32+7 31+ 6 0.193
FBG (mg-dL—1) 156 + 47 130 + 18 0.376
HbA1c (%) 7.1+1.3 7.2+1.4 0.780
TC (mg-dL™") 199 + 43 200 + 43 0.744
TG (mg-dL™") 109 + 60 106 + 65 0.707
HDL-C (mg.dL™") 56 + 16 56 + 12 1.000
LDL-C (mg-dL~") 118 + 39 123 £+ 39 0.428
GGT (U/L) 21+6 24 + 10 0.164
AST (U/L) 19+ 8 20+ 9 0.736
ALT (U/L) 20+ 7 23+ 9 0.417

Values are means + standard deviations. For paired analyses,
repeated measure ANOVA was used to analyze within-
group differences. Non-normally distributed variables
were log-transformed before analysis. P values<0.05 are
considered significant. BMI: body mass index; FBG: fas-
ting blood glucose; HbA;.: glycated hemoglobin A1c; TC:
total cholesterol; TG: triglycerides; HDL-C: high-density
lipoprotein-cholesterol; LDL-C: low-density lipoprotein; GGT:
gamma-glutamyltransferase; AST: aspartate aminotrans-
ferase: ALT; alanine aminotransferase; FM: fat mass; FFM:
fat-free mass; TBW: total body water; U: unit; L: liter.

3.4. Clinical and anthropometric variables after 6
months from the end of the NW program

All the participants to the NW program were recalled after
6 months (T2) from the end of the activity, to evaluate pos-
sible changes in clinical and metabolic variables. As shown
in Table 2 and Fig. 1, weight, BMI and HbA;. significantly
worsened at T2 compared to the end of the physical activ-
ity program (T1). Also, all other lipid parameters increased
compared to the time point at the end of the NW program,
although not significantly. No changes were observed in the
bioelectric impendence parameters.

Finally, all variables returned to values similar to those
observed at baseline (TO) in the active group.

3.5. Diabetes therapy

With regards to therapy, 7/10 of the patients in the active
group were taking metformin. One was taking DPP4 (dipep-
tidyl peptidase-4) inhibitor, 1 a TZD (thiazolidinedione). Two
patients in the NW group were on multiple daily injections
(MDI) of insulin, and only 1 was taking sulfonylureas with
basal insulin. These 2 patients on MDI reported episodes
of hypoglycemia (one 3/weekly and the other 2/monthly)
before the start of the study. After the 3 months of physical
activity only one patient changed her therapeutic regimen
in the NW group, increasing metformin’s dosage. In the con-
trol group 4 patients changed their therapeutic regimen, two
increasing the dosage of their current therapy, one adding
a GLP1-R (glucagon-like peptide-1 receptors) agonist and
one repaglinide. The two patients in the active group in
MDI reporting hypoglycemia had a reduction in their insulin
daily dosage, and showed a great reduction in the number of

episodes that were absent in one and reduced to 1/weekly
in the other.

After 6 months from the end of the supervised phys-
ical activity, 3 patients in the NW group had to change
their diabetic treatment, increasing dosages of metformin
or insulin, or starting a GLP1-RA. During this period no
changes in the frequency of hypoglycemic episodes was
reported.

4. Discussion

In this study, we show that type 2 diabetes women involved
in a 12-week structured exercise program based on the
Nordic Walking technique obtain a significant reduction
in HbA. (—0.7%), BMI (—0.8kg-m~2) and body weight
(—2.4kg), and a significant increase in HDL cholesterol
(+5.8 mg.dL~"). Also strength was significantly improved,
as shown by the Handgrip Test (+4.3 kg). All these variables
represent major cardiovascular (CVD) risk factors, and their
reduction may reduce CVD risk in these subjects. However,
these women, once interrupted the supervised NW training,
returned to baseline for all variable, increasing BMI, body
weight and HbA..

Nordic Walking is a form of structured physical activ-
ity that involves using a pair of particular poles, similar to
cross-country ski poles, in regular walking, determining the
involvement of shoulder girdle, trunk and abdomen muscles.
NW technique differs from normal walking, allowing train-
ing of about 90% of body muscles in the active propulsion
phase, thus increasing energy expenditure by 30 to 50%, and
intensifying the specific work of top and middle body and
improving spinal column flexibility and mobility. In particu-
lar, using poles with proper technique results in rotation of
the trunk and shoulders, as well as important involvement of
arms and shoulder muscles. The correct shoulder girdle rota-
tion in NW technique directly involves many muscles groups.
Postural muscles (upper trapezius, pectoralis major), spinal
column stabilizers muscles (multifidus, quadrates lumbo-
rum, latissimusdorsi), abdominal muscles such as external
and internal abdominal oblique and transverses abdominis
are actively involved in this training.

The dynamic differences between normal walk and NW,
which provides a more pronounced use of the abdomi-
nal muscles and lower back, may results in abdominal fat
reserves mobilization and utilization. This may be one of
the possible explanations on the significant improvement in
glucose control and in body weight that we observed in our
study [18].

Nordic Walking is shown to be easy to teach and
learn, simple and adaptable to subjects with diabetes and
metabolic syndrome, often elderly, and also with osteoar-
ticular comorbidities [19]. As for other structured physicals
programs that have been shown to be effective in counter-
acting metabolic parameters (i.e. glycemic control, HbA,
decrease of body weight and adiposity, etc), NW needs a
structured context (instructors). As a possible confirmation
of this point is the study of Fritz et al. [20], who showed
that type 2 diabetes patients improved anthropometric mea-
surements and exercise capacity with unsupervised NW,
but did not obtain a sufficient increase in exercise inten-
sity to achieve ultimate health-promoting benefits on the



Nordic Walking and diabetes

31

cardiovascular parameters assessed in their study, particu-
larly in those with altered glucose regulation.

Although in our study the NW training program was highly
successful, most patients reduced or interrupted their NW
activity once they completed the supervised training stage,
worsening their metabolic and clinical parameters. Only 2
patients maintained their NW exercise program, and were
the two with the lowest HbA;. at the final follow-up. It
may be speculated that, even for a simple exercise activity
such as NW, patients may not be able to continue regularly
with out programmed recalls. Furthermore, maintenance of
regular physical activity is, in general, a complex task to
achieve, particularly in chronic diseases. This is a confir-
mation of previous studies that also observed a worsening
of glycemic control after the supervised program was com-
pleted [13,14].

Only one randomized controlled trial (RCT) [21] exam-
ined the effects of NW in patients with type 2 diabetes
mellitus. The NW group (n=22) trained for 2months
(45 minutes, twice per week), followed by an additional
2 months (45 minutes, once per week). Results were com-
pared to a sedentary control group (n=22) and a second
exercise group (n=24) performing 30 minutes per week of
unsupervised endurance training for 4 months. At variance
with our study, there was no difference between groups
with regard to HbA;. and energy expenditure, but fat tis-
sue mass decreased (P=0.021). It must be pointed out that
exercise intensity and frequency were higher in our cohort
(3 times weekly at moderate/high intensity), thus it may be
necessary to exercise at more intensity to obtain significant
metabolic changes.

The NW activity had positive effects on diabetes ther-
apy, in particular in the patients taking insulin. They had a
reduction in their insulin dose, and also in the number of
hypoglycemic episodes.

Our study has some limitations: first, it was performed
only in women. This choice was due to the necessity to have
a homogeneous group of type 2 diabetes subjects, and also
to the observation that women are much more willing to
exercise in group-activities. Second, we did not precisely
estimate daily calorie intake. The increase in physical activ-
ity by the study participants may have changed their daily
food intake to some degree, but in general our patients did
not report major changes in their diet. Another limitation
of our study is that we did not provide behavior change
techniques (BCTs) to increase the likelihood of maintaining
changes in patients’ health, as shown by previous studies
[14,22].

Strengths of our study, on the other end, are the fact
that none of the women enrolled in the active group has
interrupted the program, and most participated to each
session. Also the frequency of supervised weekly activity (3
times/week) may have been successful in determining the
positive changes.

In conclusion, our study shows that a supervised NW pro-
gram determines a significant improvement in metabolic and
anthropometric parameters in women with type 2 diabetes.
NW, by its involvement of both upper and lower extremi-
ties, may have beneficial and additional effects due to an
increase in energy expenditure. Because of its simplicity
and wide applicability, NW may have advantages over other

supervised training programs, although continuity in super-
vision is necessary.
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