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Abstract

Introduction and objective: Walking is the most often indicated physical activity modality to

increase population physical activity levels aiming to improve health-related conditions. How-

ever, we do not know how overweight adults self-selected the intensity of their walking speed.

The objective was to evaluate the self-selected walking speed in overweight adults.

Methods: We evaluated 50 men (41.7 ± 5.4 years), who performed walking without profes-

sional guidance. The exercise intensity was monitored by heart rate, and also by the perceived

exertion. We performed anthropometric measurements of body weight, height, waist circum-

ference and hip. The sample was divided into two groups by body mass index (BMI) categories:

G1 (BMI < 25 kg m−2) = «Normal Weight» and G2 (BMI ≥25 kg m−2) = «Overweight». Was used t test

for independent samples, with p < 0.05.

Results: The t test showed significant difference between groups for the following variables:

body weight, waist hip ratio (WRH) and waist circumference (p≤0,001). It was verified, by the

heart rate analyses, an elevated percentage of participants who did their self-selected walking

intensity choices at higher levelsthan the «moderate» classification, in both groups.

Conclusion: It can be concluded that the self-selected walking intensity was adequate for

the largest part of the participants in attending American College of Sports Medicine recom-

mendations, mainly in normal weight group. However large part of the evaluated sample in

overweight group is exercising at inadequate intensity, considering their age and weight con-

ditions. Particularly for this group, professional exercise guidance has to be recommended for

safety reasons.
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Velocidad de caminata autoseleccionada en adultos con sobrepeso: ¿es suficiente

esta intensidad para promover los beneficios de la salud?

Resumen

Introducción y objetivo: Caminar es, a menudo, la modalidad de actividad física recomendada

para incrementar los niveles de actividad enfocados a mejorar el estado de salud. De todas

formas, ignoramos cómo los adultos con sobrepeso seleccionan la intensidad de su caminata

rápida. El objetivo se centra en evaluar esta velocidad.

Métodos: Evaluamos 50 hombres (41,7 ± 5,4 años) que realizaban caminatas sin asistencia pro-

fesional. La intensidad del ejercicio era monitorizada por las pulsaciones y también por el

esfuerzo percibido. Se realizaron mediciones antropométricas de peso, altura, contorno de cin-

tura y de cadera. La muestra se dividió en dos grupos por categorías de índice de masa corporal

(IMC): G1 (IMC < 25 kg m−2) = «Peso normal» y G2 (IMC ≥25 kg m−2) = «Sobrepeso». Se empleó el

test t para muestras independientes, con p < 0,05.

Resultados: El test t mostró diferencias significativas entre grupos en las siguientes variables:

peso corporal, cintura/cadera y contorno de cintura (p≤0,001). Se verificó con análisis de pulsa-

ciones que un elevado porcentaje de participantes seleccionaron su propia velocidad al caminar

a niveles más altos que la clasificación de «moderado», en ambos grupos.

Conclusión: Se puede concluir que la intensidad autoseleccionada de caminar era adecuada

para un amplio número de participantes que siguieron las recomendaciones del American Col-

lege of Sports Medicine, principalmente en el grupo de peso normal. No obstante, una parte

importante del grupo con sobrepeso realiza ejercicio con una intensidad inadecuada, teniendo

en cuenta su edad y su peso. Particularmente para este grupo, es recomendable una guía de

ejercicio por razones de seguridad.

© 2010 Consell Català de l’Esport. Generalitat de Catalunya. Publicado por Elsevier España,

S.L. Todos los derechos reservados.

Introduction

Overweight is becoming a public health problem in Brazil.
Currently 43.3% of the population is overweight; this per-
centage is higher between men (47.3%) than between
women (39.5%). In both sexes, the frequency of this condi-
tion tends to increase with age, declining only after 65 years.
The increase is particularly noticeable among the age groups
of 18-24 and 35-44 years, when the frequency of overweight
increases twice between women and two and half times
among men.1

Increases in population physical activity levels are pri-
orities in many public health policies recommendations.2

To promote an increase in physical activities levels, and to
assure a better quality of life, adults aged between 18 and 65
must maintain a physically active lifestyle,3 performing aer-
obic exercises of moderate intensity for at least 30 minutes,
five days a week, or vigorous intensity exercise for at least
20 minutes three days a week.4 The combination of moder-
ate and vigorous intensities activities is also recommended.

The benefits of aerobic exercises to health are well
reported in literature.2,5-10 However, most of these benefits
are linked to the physical activity intensity, and with higher
intensities comes greater benefits.7

Contemporary epidemiologic messages stimulate an
active lifestyle.11 When people assimilate this message and
start their physical activity, as a walking practice, they do
not have an adequate control on intensity and habitually use
a self-selected walking speed, based only on self comfort.

The self-selected walking speed in obese individuals
was studied by Hills et al,12 which verifies that theirs

self-selected intensities were enough to improve the
cardiorespiratory fitness. Physical activity pattern of over-
weight men was described by Arilla et al.13 However, we
cannot find studies describing the adequacy of this speed
intensity in overweight adults.

It is necessary to know the induced cardiovascular stimu-
lus when doing an aerobic activity for all people, mainly on
overweight individuals, to reinforce the public health rec-
ommendations, and answering a question coming from the
practice in the real world: Are the overweight individuals
walking at self-selected speed achieving the public health
intensities recommendations to promote health benefits?

The aim of this study was to verify the adequacy of the
self-selected walking speed as exercise intensity for over-
weight, and to compare this exercise intensity with normal
weight adults.

Methods

This study was approved by the ethics committee of the
Viçosa Federal University (UFV) (n.45/2007 protocol) and
respects the laws for research on human’s beings according
to Helsinki declaration.

Subjects

Fifty male volunteers aged between 30 and 50 years (mean
age: 41.7 ± 5.4) were randomly selected to participate in
this study. The criteria for inclusion were the age interval
and perform regular aerobic exercise on the university cam-
pus for at least 2 months and not have professional guidance.
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Protocol

The experimental procedure was divided into three phases:

• Phase 1 — Sample Selection. For two weeks registrations
were carried out from men who had a walking practice
on the campus of UFV, having a total of 300 people. We
pre-selected those who were aged between 30 and 50
years (n = 100). Practitioners that fit the inclusion crite-
ria were selected after a telephone contact and all who
voluntarily agreed to participate in this study comprised
a sample of 50 male individuals. The sample was divided
into two groups classified by the body mass index (BMI): G1
(BMI < 25 kg m−2) = «Normal Weight» (NW) with 18 partici-
pants and G2 (BMI ≥25 kg m−2) = «Overweight» (OW) with
32 participants.

• Phase 2 — Anthropometry. Held at the Human Perfor-
mance Laboratory of the Physical Education Department
of UFV, where the body weight (kg), height (cm), waist
and hip circumference (cm), were measured.

Cutoff limits for BMI and waist circumference (WC) were
recommended by World Health Organization14 and waist
and hip ratio (WHR) were suggested by Bray and Gray.15

Procedures for anthropometric data collection followed
the methodological guidelines of Lohman et al.16

Then it was explained to the participants how to
interpret the perceived exertion (RPE)17 and the weekly
frequency of training and length of walking practice was
evaluated.

Finally, the resting heart rate (RHR) was measured. Par-
ticipants were required to lay-down for a period of five
minutes, being considered in the analysis the lower value
in this interval.

• Phase 3 — Physical activity monitoring. The intensity con-
trol was performed by monitoring the heart rate (HR)
with its monitor Polar®-model S610 and the RPE inter-
pretation. Individuals performed their regular walking
activity, without any interference from the researcher,
who accompanying them on a bike during a whole walking
session for each participant. The researcher was always
behind each subject to avoid influence on their usual
selected pace. Despite the distance demarcation in all
Campus paths, it was performed a double check with a
calibrated odometer attached to the bike.

Maximum heart rate (MHR) determination was performed
using the equation MHR = 211 - 0.8 X age,18 and the intensity
of physical activity was obtained through the equation of
the heart rate training (HRT) = HRrest Intensity + % × (MHR —
HRrest).

19

For calculating the HRT it was used the average HR
obtained during walking exercise, discharging the three ini-
tial and final minutes of exercise. The walking intensity
classification was in accordance with the American College
of Sports Medicine (ACSM).20

Statistical analysis

Data were organized with Polar Precision PerformanceTM

SW 3 software and Microsoft® Office Excel 2007. Statisti-
cal analysis consisted of descriptive analysis, percentage of

Table 1 Sample age and anthropometric characteristics by

groups (Mean ± SD).

Variable Normal

Weight — G1

(n = 18)

Overweight

— G2

(n = 32)

Age (years) 40.4 ± 5.4 42.3 ± 5.3

Weight (Kg) 70.2 ± 8.0 80.3 ± 7.1*

Height (cm) 174.3 ± 0.08 172.6 ± 0.05

BMI (kg·m−2) 23.07 ± 1.6 26.9 ± 1.9*

WHR 0.87 ± 0.04 0.93 ± 0.04*

WC (cm) 85.6 ± 6.06 96.4 ± 5.8*

* Statistically significant difference between the groups for Test
t (p ≤ 0,001).

distribution and t test for independent samples, adopting a
level of significance p < 0.05. Data were presented as a mean
value and standard deviations (SD). Statistical analyses were
carried out with SigmaPlot for Windows (Version 11.0, 2008,
Germany).

Results

The t test showed significant difference between groups
with the following variables: body weight, Body Mass Index
(BMI), Heart Rate (HR) and Waist Circumference (WC)
(Table 1).

Physiological variables, such as resting heart rate (RHR),
maximum heart rate calculated (MHRC), heart rate average
(HRA), maximum heart rate walking (MHRW), percentage
heart rate reserve (% HRR) and rate perceived exertion (RPE)
as well as exercise characteristics, such as duration, dis-
tance and speed, are displayed at Table 2.

By checking weekly walking practice G1 and G2 showed
4.3 ± 1.5 and 4.0 ± 1.2 days per week, respectively. Regard-
ing the walking practice time, 94% of the G1 participants
walked for more than six months and for G2 walking practice
time was more than six months for 84% of the participants.

Sample distribution by groups for % HRR and RPE classifi-
cation are showed in Figs. 1 and 2, respectively.

Table 2 Sample physiological and exercise variables by

groups (Mean ± SD).

Variable Normal

Weight — G1

(n = 18)

Overweight

— G2

(n = 32)

RHR (bpm) 66.4 ± 11.8 63.5 ± 7.1

MHRC (bpm) 178.6 ± 4.3 177.1 ± 4.3

HRA (bpm) 135.4 ± 23.7 132.1 ± 17.8

MHRW (bpm) 151.3 ± 23.9 152.2 ± 21.6

Duration (min) 42.8 ± 17.4 41.9 ± 14.7

Distance (Km) 6.3 ± 1.7 5.7 ± 2.0

Speed (Km/h) 8.2 ± 2.4 7.3 ± 2.1

RPE (BORG) 10.4 ± 2.1 10.6 ± 1.7

% HRR 61.8 ± 19.7 59.7 ± 15.5

RHR = resting heart rate; MHRC = maximum heart rate calcu-
lated; HRA = heart rate average; MHRW = maximum heart rate
walking; RPE = rate perceived exertion; % HRR = percentage
heart rate reserve.
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Figure 1 % HRR distribution: (G1) normal weight group and (G2) overweight group.

Discussion

The overweight incidence is growing up in the Brazilian
population, with higher prevalence in men (47.3%) than
in women (39.5%).1 Our sample was representative of this
prevalence, once after split group by BMI categories was ver-
ified 64% of overweight participants. Statistics differences
verified are directly aligned with this condition, because
variable as body weight, BMI, WHR and WC has a strong
relationship with body fat.

Evaluation of self-selected walking speed with different
techniques, HR and RPE, showed no agreement between
them, once which by RPE intensity was classified as «light»

and by HR was classified as «hard». Although there is no
statistical difference between groups on the self-selected
walking intensity, the data shows that both groups were
unable to correctly interpret the RPE (Figs. 1 and 2). This
can be explained by the transversal study characteristic,
where the instruction time and practice with RPE was short.
Our results are in agreement with DaSilva et al21 findings
that physiological responses relative to maximal capacity
are influenced by adiposity during walking at self-selected
pace, but not perceptual and affective responses.

Despite the former study limitation using RPE, was ver-
ified by HR analyses, an objective tool, both groups with
an elevated percentage of participants who did theirs self-

selected walking intensity choices at higher levels than the
«moderate» classification. Both groups were in agreement
with ACSM4 recommendations regarding intensity, as well as
weekly frequency and continuity, once they have a sustained
walking practice of more than six months long. However,
despite attending ACSM4 recommendation large part of our
sample is classified as overweight, this can be partially
explained by inadequate food habits as well as because phys-
ical activity is only part of the energy balance equation, but
we have no information about energy intake of this sample.

Recent study conducted by Sawashita et al22 verifying the
effects of light caloric restriction and high-intensity interval
walking in older overweight Japanese, found that the com-
bination between physical exercise and caloric restriction
were able to avoid lifestyle related diseases and improve
health status.

Individual analyses of self-selected walking speed in both
groups shows higher percentage of participants (G1 = 50%
and G2 = 40%) exercising in the «hard» intensity, and oth-
ers in «very hard» or «maximal intensities». Data from the
Copenhagen City Heart Study7 indicated that walking rela-
tive intensity as more important than walking duration for
all mortality causes. This is a serious observation because
this sample is at an age and weight status of elevated risk to
cardiovascular disease, in many cases asymptomatic, with-
out professional guidance. Despite the use of self selected
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Figure 2 RPE distribution: (G1) normal weight group and (G2) overweight group.
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intensity has been supported with sedentary individuals to
promote positive affective responses23 and may influence
exercise adherence, physical activity prescription has to be
done and supervised by a professional, because exercise-
induced health benefits, has to have adequately controlled
intensities.

Nemoto et al8 shows that high-intensity interval walk-
ing may protect against age-associated increases in blood
pressure and decreases in thigh muscle strength and peak
aerobic capacity more than moderate intensity continuous
walking training. However, we have to be conscious of the
professional guidance needs to achieve exercise maximal
benefits and to reduce participant risks in an inadequate
exercise program.

Can be concluded that the self-selected walking inten-
sity was adequate for the larger part of the participants
in attending ACSM4 recommendations, mainly in normal
weight group. However, large part of the evaluated sam-
ple in overweight group is exercising in the «hard» intensity,
an inadequate intensity for safety reasons, considering their
age and weight conditions related to the increased cardio-
vascular risk of this population. Particularly for this group
the «moderate» intensity, as recommended by the ACSM, is
the best intensity to achieve health benefits as well as is
the safety intensity to avoid undesirable health problems,
mainly for starters.

Conflict of interests

Authors declare that they don’t have any conflict of inter-
ests.

References

1. Brasil. Ministério da Saúde do Brasil. Vigitel Brasil 2008:
Vigilância de fatores de risco e proteção para doenças
crônicas por inquérito telefônico2008: Available from:
http://portal.saude.gov.br/portal/arquivos/pdf/VIGITEL2008
web.pdf.

2. Ogilvie D, Foster CE, Rothnie H, Cavill N, Hamilton V, Fitzsimons
CF, et al. Interventions to promote walking: systematic review.
BMJ. 2007;334:1204.

3. Baeza AC, García-Molina VA, Fernández MD. Involució de
la condició física per l’envelliment. Apunts Med Esport.
2009;44:98—103.

4. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin
BA, et al. Physical activity and public health: updated rec-
ommendation for adults from the American College of Sports
Medicine and the American Heart Association. Circulation.
2007;116:1081—93.

5. Jette M, Sidney K, Campbell J. Effects of a twelve-week
walking programme on maximal and submaximal work output
indices in sedentary middle-aged men and women. J Sports
Med Phys Fitness. 1988;28:59—66.

6. Kelley GA, Kelley KS, Tran ZV. Walking and resting blood pres-
sure in adults: a meta-analysis. Prev Med. 2001;33(2 Pt 1):
120—7.

7. Schnohr P, Scharling H, Jensen JS. Intensity versus duration
of walking, impact on mortality: the Copenhagen City Heart
Study. Eur J Cardiovasc Prev Rehabil. 2007;14:72—8.

8. Nemoto K, Gen-no H, Masuki S, Okazaki K, Nose H. Effects
of high-intensity interval walking training on physical fitness
and blood pressure in middle-aged and older people. Mayo Clin
Proc. 2007;82:803—11.

9. Murphy MH, Hardman AE. Training effects of short and long
bouts of brisk walking in sedentary women. Med Sci Sports
Exerc. 1998;30:152—7.

10. Hardman AE, Hudson A. Brisk walking and serum lipid and
lipoprotein variables in previously sedentary women—–effect
of 12 weeks of regular brisk walking followed by 12 weeks of
detraining. Br J Sports Med. 1994;28:261—6.

11. Ara I, Vicente-Rodríguez G, Moreno LA, Gutin B, Casajus JA.
L’obesitat infantil es pot reduir millor amb activitat física vig-
orosa que no pas amb restricció calòrica. Apunts Med Esport.
2009;44:111—8.

12. Hills AP, Byrne NM, Wearing S, Armstrong T. Validation of the
intensity of walking for pleasure in obese adults. Prev Med.
2006;42:47—50.

13. Arilla PB, Moro MIB, Jiménez MM. Patrons d’activitat física en
nens amb sobrepès i normopès: un estudi de validesa concur-
rent. Apunts Med Esport. 2009;43:127—34.

14. WHO. World Health Organization. Diet, nutrition and the pre-
vention of chronic diseases. World Health Organ Tech Rep Ser.
2003; 916:i-viii, 1-149, backcover.

15. Bray GA, Gray DS. Obesity. Part I. Pathogenesis. West J Med.
1988;149:429—41.

16. Lohman TG, Roche AF, Martorell R. Anthropometric Standard-

ization Reference Manual. Champaign, IL: Human Kinects;
1988.

17. Borg GA. Psychophysical bases of perceived exertion. Med Sci
Sports Exerc. 1982;14:377—81.

18. Tanaka H, Monahan KD, Seals DR. Age-predicted maximal heart
rate revisited. J Am Coll Cardiol. 2001;37:153—6.

19. Karvonen MJ, Kentala E, Mustala O. The effects of training
on heart rate; a longitudinal study. Ann Med Exp Biol Fenn.
1957;35:307—15.

20. ACSM. American College of Sports Medicine Position Stand. The
recommended quantity and quality of exercise for develop-
ing and maintaining cardiorespiratory and muscular fitness,
and flexibility in healthy adults. Med Sci Sports Exerc.
1998;30:975—91.

21. DaSilva SG, Guidetti L, Buzzachera CF, Elsangedy HM, Colombo
H, Krinski K, et al. The influence of adiposity on physiological,
perceptual, and affective responses during walking at a self-
selected pace. Percept Mot Skills. 2009;109:41—60.

22. Sawashita J, Onitsuka S, Gen-No H, Ishikawa S, Iino F,
Tateishi N, et al. Effects of mild calorie restriction and high-
intensity interval walking in middle-aged and older overweight
Japanese. Exp Gerontol. 2009;44:666—75.

23. Parfitt G, Rose EA, Burgess WM. The psychological and physi-
ological responses of sedentary individuals to prescribed and
preferred intensity exercise. Br J Health Psychol. 2006;11(Pt
1):39—53.

http://portal.saude.gov.br/portal/arquivos/pdf/VIGITEL2008_web.pdf

	Self selected walking speed in overweight adults: Is this intensity enough to promote health benefits?
	Introduction
	Methods
	Subjects
	Protocol
	Statistical analysis

	Results
	Discussion
	Conflict of interests
	References


