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Abstract
Background: This study compared walking frequency and associated variables between older males
and females living in Spain. Type of study: Cross-sectional analysis. Methods: Logistic regression
was used to determine differences in various intensities and durations of walking. The sample
consisted of 1,504 people over 60 years of both genders. Results: For low frequency of walking,
there were no significant differences between males (68.2%) and females (68.4%). When the
frequency increased to five days per week, the differences were significant: males (51.5%), females
(43.5%). Level of education was found to be associated with the likelihood of walking: males
(OR=1.9), females (OR=1.4) and perceived physical condition males (OR=3.0), females (OR=4.6).
Conclusion: Overall, the probability of walking, at a faster pace with the purpose of maintaining or
improving fitness, was the same for males and females. However, the males walked more frequently
than the females. Moreover, females with low self-rated physical fitness levels were most unlikely to
walk on a daily basis. Physical inactivity was associated with low levels of education, particularly
among males. These data suggest that the older adult Spanish population is insufficiently active and
that females and those with low levels of education were the least likely to walk on a daily basis.
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Introduction
In the coming years Europe will experience a
substantial increase in the older adult
population. This is already occurring in Spain.
In regions like Galicia, it is estimated that older
adults comprise over 20% of the total
1
population . Along with an increased
proportion of older adults, there come issues
related to the costs of providing social
programs and services for seniors. These
programs are needed to address the many
health problems seen commonly in old age
such as physical disability and the
development of chronic diseases.
The direct costs of physical inactivity are huge
and have been estimated to cost
approximately 10% of the national health
2
budget and inactivity is associated with large
3
increases in medical expenditures . In
contrast, regular physical activity has many
4,5
health benefits and is associated with
6,7
reductions in health care spending .
Increasingly, physical activity is promoted as a
strategy for maintaining and improving the
8
health of the population .
Organisations such as the World Health
9
Organization (WHO) and initiatives such as
10
The Toronto Charter for Physical Activity ,
have made an urgent appeal to increase the
physical activity (PA) levels of the population.
Regular PA is essential for older people.
Walking is an ideal activity to implement these
3
recommendations . Walking is also
appropriate as a gentle start-up PA for the
sedentary, including inactive older adults with
limited mobility. This group is an important
11
target for public health interventions .
Numerous studies have shown that one
strategy to reduce the burden of chronic
disease and rising health care costs is as
simple as walking every day. The importance
of walking is widely recognized to as a public
3
health strategy , the reasons being mainly that
walking is an aerobic and low-impact activity
12
. It is also inexpensive, can be done almost
anywhere, and requires no special equipment.
Several governments and organisations
recommend at least 30 minutes of PA per day
for a minimum of 150 minutes of moderate
13,14
intensity PA per week
. Generally, it is
recommended that PA be performed every day
181

or almost every day. Therefore, the frequency
of PA is an important aspect of meeting PA
recommendations. PA recommendations for
15
males and females do not differ . However,
many studies have indicated that females are
16-18
less active than males
. Although several
studies have examined the prevalence of
19,20
walking
and other have explored gender
21
differences in walking , relatively few have
examined both gender and frequency of
22
walking . The aim of this study was to
compare walking frequency and associated
variables in a nationally representative sample
of older males and females living in Spain.
Based on previous research in Spain and
other countries we hypothesised that many
older adults in Spain would fail to meet
national and international PA guidelines and
that older women would be found to be less
active than older males.

Methods
These authors’ empirical analysis was based
on data drawn from the 2005 National Survey
of Sport Habits among Spaniards (EHDE2005). This national survey, conducted by the
National Center of Sociological Research
(CIS) of the Spanish government, was
supported by the Spanish Sport Council
(CSD). 8,070 face-to-face interviews were
conducted between March and April 2005. The
questionnaires targeted subjects between 15
and 74 years of age. The sampling was
conducted in 289 cities (municipalities) in all
provinces of Spain. More details on the
sampling are published in the CIS website
(http://www.cis.es).
Sample
This cross-sectional study employed a
representative sample of the Spanish
population, and consisted of 8,070 interviews.
For this manuscript, data from individuals aged
60-74 years of age were used, totalling 1 504
interviews. Of these, 47.2% (710) were males
and 52.8% (794) were females. The average
age for the sample was 68-years-old (+-SD
0.18). These authors’ goal was to examine
PA behaviour among the older Spanish
population, since there is no consensus about
13
the age at which old-age begins .It was
decided to select all persons over the age of
60-years-old in order to provide a 15-year
cohort of participants to study. Had the
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authors selected 65-years-old as the minimum
age, the statistical power of the study would
have been substantially reduced.
The population for the EHDE-2005 study was
selected by using a stratified sampling
technique, with randomised, proportional
sampling of the primary (municipalities) and
secondary units (sections) and true random
selection of the final units (individuals) by
gender and age. The strata were formed by
taking into account the 17 autonomous regions
in Spain, and the size of the cities, ultimately
dividing the sample into 7 categories. The
questionnaires were completed by conducting
personal home interviews.

Variables
The dependent variables were walking
(several frequencies), dichotomised into binary
answers, similar to the classification used in
22
other studies . The main questions asked
were, “Do you usually walk at a fast pace with
the purpose of maintaining or improving your
fitness?“ and “How often do you usually
walk?”. To know how effective the independent
variables were for each level of walking
frequency, these authors created three dummy
dependent variables: a) Walk=1, Not Walk=0,
b) Walk 2-3 days per week or more=1, Walk
less 2-3 days per week=0, c) Walk every day
or almost every day=1, Walk less than every
day=0, dichotomised into “yes” or “no” for the
logistic regression (Figure 1). The group that
walked most frequently was selected as the
referent group performed because daily or
almost daily PA is recommended for older
12
13, 23
adults to meet PA
.

aSample

<
n=8.070

Sample older people
n=1.504

NW

W

Logit yw=ƒ (walk, xi)

NW2-3

W2-3
W

Logit yW2-3=ƒ (W2-3, xi)

NWEV

WEV

Logit yWEV=ƒ (WEV, xi)

Odds Ratio and
confidence intervals, by
gender
Figure 1: Sample description of several groups with respect to walking frequency
NW: Not walking; W: Walking; NW2-3: Walking less than 2-3 days per week; W2-3: Walking 2-3 days per week or more;
NWEV: Not walking every day; WEV: Walking every day.
a
Sample of National Survey of Sport Habits among Spaniards

Several independent variables were included
21
22
in the study: 1) gender ; 2) age ; 3)
education level divided into: no formal
182

education, grade school level of education,
secondary or post-secondary education; 4)
2
rural environments , separated into two
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categories: subjects living in municipalities of
over 10,000 people (Urban) and less than
10,000 people (Rural); 5) self-rated physical
condition, divided into three categories: bad,

normal, good; 6) sports practice; 7) whether
the sport was practiced in the past. The
characteristics of the variables are shown in
Table 1.

Table 1: Descriptive statistics. Construction of variables and coding
Variable

n

Mean
or %
0.678

SD

(95%CI)

0.012

(0.65-0.70)

1=walk 2-3 days or more, 0= walk
less than 2-3 days per week

0.600

0.012

(0.57-0.62)

708

1=walk every day, 0=not walk every
day

0.470

0.012

(0.44-0.49)

710

1=male, 0=female
Age in years
Male age in years
Female age in years

0.472
68.0
68.2
67.9

0.012
0.181
0.262
0.250

(0.45-0.49)
(67.6-68.3)
(67.6-68.6)
(67.4-68.4)

524
413
567

1=60-64 years old
1=65-69 years old
1=70-74 years old

0.35
0.27
0.38

0.012
0.011
0.012

(0.32-0.37)
(0.25-0.29)
(0.35-0.40)

367
898
239

1=no formal education, 0=other
1=grade level education,0= other
1=secondary or post-secondary
education, 0=other
1=less than 10.001, 0=more than
10.000

0.24
0.60
0.16

0.011
0.012
0.009

(0.22-0.26)
(0.57-0.62)
(0.14-0.18)

0.34

0.012

(0.32-0.36)

1=bad, 0=other
1=normal, 0=other
1=good, 0=other
0=not, 1=yes
0=not, 1=yes

0.25
0.43
0.32
0.18
0.22

0.011
0.012
0.012
0.009
0.010

(0.23-0.28)
(0.40-0.45)
(0.30-0.34)
(0.16-0.19)
(0.20-0.24)

a

Walk (Dependent variable)
Walking
a
Walk 2-3 (Dependent
variable) walking 2-3 days
per week
a
Walk ED (Dependent
variable) walking every day
or almost every day
Male
Age
Age male
Age female
Increment of age
Dummy variables
60-64
65-69
70-74
Education level
Dummy variables
No formal education
Grade level education
Secondary or postsecondary education
Rural environment
Physical fitness (Selfreported)
Dummy variables
Bad
Normal
Good
Sport practice
Previous exercise

Descriptions
1=walk, 0=no walk

518

382
642
480
260
323

SD=Standard Deviation
a
Dummy variables for each level of frecuency

Statistical analysis
An analysis of PA by gender and frequency
was conducted. Contingency tables with
percentages of PA by walking were developed.
The chi-squared test ( 2) was used to test for
differences at the <0.05 level of significance.
This study’s first analysis focused on the
interaction between gender and the frequency
of walking each week.
The second analysis focused on the
explanatory models of frequency of walking
(times per week with dummy variables).
Logistic regression analysis was performed to
evaluate the strength of the association with
183

each independent variable, in order to
establish the relationship between the
dependent variables (Table 1). For the
explanatory or independent variables, we used
the logistic regression model because the
dependent variable was dichotomous.
Finally, a logistic regression model was used
with one dependent variable (walking every
day versus walking less than every day) and
several independent or explanatory variables.
To analyse the association between the
dependent and independent variables, a
bivariate analysis was performed. Adjusted
odds ratios (OR) and confidence intervals (CI
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95%) were obtained using logistic regression
(Figure 1).
The analysis was applied to the population as
a whole and divided by gender (male-female).
Statistical analysis using STATA was made
with Mac, version 11.0 (State Corp., Texas,
USA). Statistical significance was set at p
<0.05.

Results
In the sample, the mean age was 68-yearsold. There were no differences between males
(68.2 years) and females (67.9 years) and the
proportion of males and females was similar
(47.2% were male). Table 1 presents the
descriptive statistics: means and proportions of
the sample grouped by age, education level,
living environment, perceived levels of physical
fitness, current and past sport practice.

There were no gender differences in the
percentage of people who reported walking
with the purpose of improving or maintaining
physical fitness: female (68.4%) and male
(68.2%). But when subjects were classified
according to the weekly walking frequency,
gender differences appeared. When the
frequency increased to 2-3 days a week or
more, differences became more apparent:
female (59.4%) and male (61.6%). Table 2
shows the largest difference between male
and female was when the frequency increased
to walking every day: female (43.5%), male
(51.5%), with p-value (p=0.002). The chisquared analysis revealed significant
differences between males and females in the
age groups 65-69 and 70-74 years old. Table
2 reveals that when the frequency for walking
increased per week, the differences between
males and females widened, and these
differences were statistically significant.

Table 2: Percentages of men and women who walk in different frequencies
Walk 2-3 days per week or
b
Walk
more
Female

Male

60-64

72.1

68.9

65-69

73.1

71.9

70-74

60.3

65.0

All

68.4

68.2

2

Chi
2=0.6602
p=0.416
2=0.0837
p=0.772
2=1.2291
p=0.268
2=0.0086
p=0.926

Female

Male

64.1

58.0

61.2

66.6

53.0

61.1

59.4

61.6

2

Chi
2=1.6923
p=0.193
2=1.3622
p=0.243
2=3.4957
p=0.062
2=0.7387
p=0.390

Every day/week
Female

Male

45.4

48.1

45.1

55.6

40.1

51.9

43.5

51.5

Walk at a faster pace with the purpose of maintaining or improving your fitness (yes or not)
Frecuency expressed as days per week

b

184

2

2

(R =6.0%), and walking every day (R =5.3%).
The significant variable in the three models
was physical fitness. Moreover, in the highest
frequency analysis (walking every day),
education and physical fitness were found to
be statistically significant.
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2

Chi
2=0.4077
p=0.523
2=4.4767
p=0.034
2=7.3737
p=0.007
2=9.3770
p=0.002

a

Table 3 presents the results of the logistic
regression analysis for the three groups (walk,
more than 2-3 days per week, every day per
week) by frequency. Each model explained a
low proportion of the variance: walking
2
(R =6.3%), walking 2-3 days per week or more

b
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Table 3: Explanatory models of practice of walking of different frequencies
2

Explanatory variable
Walk

Variables included
Constant
Gender
Age
Education
Physical fitness
Practice sport
Size city
Practice before

β
-0.021
-0.211
-0.012
0.179
0.691
0.369
0.098
0.182

z
-2.29
-1.71
-1.69
1.74
8.25
2.03
0.79
1.17

p
0.011
0.087
0.091
0.082
0.000
0.042
0.432
0.243

PR
0.063

2-3 days per week or more

Constant
Gender
Age
Education
Physical fitness
Practice sport
Size city
Practice before

-1.441
-0.072
-0.024
0.202
0.706
0.218
0.142
0.034

-5.01
-0.61
-0.36
2.07
8.83
1.32
1.19
0.24

0.000
0.540
0.720
0.039
0.000
0.187
0.235
0.814

0.060

Every day/week

Constant
Gender
Age
Education
Physical fitness
Practice sport
Size city
Practice before

-2.172
0.192
0.051
0.256
0.659
-0.026
0.009
0.014

-7.56
1.69
0.78
2.69
8.42
-0.17
0.08
0.10

0.000
0.091
0.433
0.007
0.000
0.865
0.932
0.920

0.053

PR2, Pseudo R square
a
Likelihood Ratio.

Table 4 shows the adjusted odds ratio for the
logistic regression for the variables by gender
and frequency for walking every day. The
probability of a male walking is OR=1.2
(p<0.05) more than a female. There were
important differences by age. In the 70-74 age

185

group, the OR was 0.8 for females (influence
negative) and the OR was 1.4 for males
(influence positive). Also, education level was
an important predictor for probability for
walking every day for males.
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Table 4: Logistic regression for all elderly, female, and male walking every day
Variable
All OR (95%)
Female OR (95%)
Gender
Female
1
-Male
1.2 (1.0-1.5)*
-Age
60-64 years
1
1
65-69 years
1.3 (1.0-1.7)*
1.1 (0.7-1.6)
70-74 years
1.1 (0.8-1.4)
0.8 (0.6-1.2)
Education
No formal education
1
1
Grade level education
1.3 (1.0-1.8)*
1.1 (0.7-1.6)
Secondary or post-secondary
1.6 (1.1-2.5)*
1.4 (1.0-1.8)
education
Physical fitness
Very bad/bad
1
1
Normal
1.9 (1.4-2.5)*
2.4 (1.6-3.5)*
God/very good
3.7 (2.7-5.1)*
4.6 (2.9-7.1)*
Practice sport
No
1
1
Yes
0.9 (0.7-1.3)
1.1 (0.6-1.7)
Rural environment
No
1
1
Yes
1.0 (0.8-1.1)
1.0 (0.7-1.4)
Previus exercise
No
1
1
Yes
1.0 (0.7-1.3)
0.9 (0.7-1.3)
2
PR
0.055
0.060
110.92
63.16
2
(0.000)
(0.000)
(p)

Male OR (95%)
--1
1.5 (1.0-2.3)*
1.4 (1.0-2.0)*
1
1.7 (1.1-2.5)*
1.9 (1.1-3.3)*

1
1.4 (0.9-2.2)
3.0 (1.9-4.6)*
1
1.0 (0.6-1.5)
1
1.0 (0.7-1.4)
1
0.9 (0.6-1.3)
0.049
46.45
(0.000)

PR2, Pseudo R square; *p<0.05

The self-perception of physical fitness
contributed to the probability of walking every
day. For those who perceived normal selfrated physical fitness, the OR was 2.4 for
females and 1.4 for males (p<0.05). When the
elderly had a good perception of self-rated
physical fitness, the probability of walking
increased: female (OR=4.6, p<0.05), male
(OR=3.0, p<0.05). Furthermore, the rest of the
variables (practice sport, rural environment,
previous exercise) had little predictive power.
They were not statistically significant and the
odds ratios were close to unity.
A global analysis model using logistic
regression was used to obtain the general
value of Likelihood Ratio (LR)=112.66
(p=0.000). The results were analysed by
gender for males (LR=40.97, p=0.000) and
females (LR=67.34, p=0.000). This showed
that all the coefficients of the independent
variables were statistically different from zero.
Thus, the outcome indicated that all
independent variables were relevant to explain
the dependent variable. All LR’s were
statistically significant.
186

Discussion
The purpose of this study was to explore the
prevalence of walking frequency and
associated variables among older males and
females living in Spain. The results showed
that 67.8% of the population walk with the
purpose of improving or maintaining physical
fitness and did not differ much when compared
22
to other studies. Eyler et al. found 72.8% of
the group older than 65 years old walked and
24
another study by Fitzhugh and Thompson
showed 65.4% (60-69-years-old) and 62.6%
(70-79-years-old) walked regularly. On the
other hand, only 17.6% of the population over
60-years-old practiced sports. These data
suggest that walking may be the most feasible
and appropriate way for older adults to meet
23, 24
PA recommendations
. In the discussion
the authors compare and contrast the findings
of this study to previously published research
that has examined either walking behaviour
specifically or PA in general. Although walking
is the single most popular and frequently
reported form of physical activity among older
adults, numerous studies have examined
multiple forms of PA including structured
exercise programmes, sports participation, and
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lifestyle PA, such as walking and gardening.
These authors believe that it is instructive to
compare the PA behaviour of the older
Spanish population with existing findings for
both other walking studies as well as studies
that examined PA more broadly.
This study’s results were similar to other
studies that have found that males walk more
22
frequently than females . When the frequency
of walking was low; there was a higher
percentage of females walking when
compared to males. However, when the
frequency of walking increased, there was a
greater difference between genders. The
males had a higher frequency because elderly
females (30%) were more sedentary than the
16
males (21.9%) . Also, the levels of PA were
more stable with increasing age for males than
16
for females . When the frequency of walking
was higher, the difference between genders
18
was larger. Azebedo et al. found that the
males walked more frequently than the
females. Our results are consistent with
25
Carlson et al. who found that when PA
frequency increased, the differences in gender
increased: insufficiently active (female 21.8%,
male 18.4) and highly active (female 24.2%,
21
male 33.0%). Lee et al. also found that
males walked more frequently, with longer
durations, and for longer distances compared
to females.
Logistic regression revealed that being a male
increased the probability of high-frequency
26
walking (walking every day). Another study of
elderly Brazilian people aged 60-years and
over, showed even greater gender differences
than this present study (male 56.9, female
34.1). One possible reason to explain such a
difference may be due to female’s fear of
walking alone in Brazil. Fear can be an
26,27
important barrier to PA
. In addition,
another possible factor is a woman’s health:
28
pain or fatigue . There is another study that
found no differences between men and women
22
in the frequency of walking ; however, data
from this study were not disaggregated by age,
so the comparisons have to be taken with
caution. Walking behaviour is clearly affected
29
by the environment , which can be a very
19,30,31
influential factor in PA choices
. However,
in most instances walking is a cheap and lowrisk activity that is an adequate PA stimulus
23,29
and is appropriate for all age groups
.
Self-rated PA level is closely correlated with
32
the actual health status of the individual .
Self-rated health has been shown to be a
187

barrier for walking. Although one study found
females to have lower self rated health than
18
males , other have found no differences
21
between genders .
When the level of education decreases, the
probability of walking also decreases. When
separated by gender, the influence is higher
for males than females. The results of this
present study are similar to the findings of
33
24
Walsh et al. . Another study found the
proportion walking is less for less well
educated individuals 47.1% and high for those
with higher education levels 56.4%.
For subjects with previous sport experience
but with no current practice of sport, results
showed no significant association with the
probability of walking. This is similar to another
research study that analysed how this variable
21
may be a predictor of PA . Moreover, this
present study did not find an association
between living in a rural environment versus
living in an urban environment. However,
22
other studies have found a difference . The
reason could be due to differences in the
definition rural versus urban between United
States and Europe.
The present study has several limitations. For
quantifying the level of PA, this study used
frequency of walking per week because this is
how PA was assessed in the National Survey
of Sport Habits among Spaniards. This study
would have been stronger if PA had been
assessed by a widely recognised PA
questionnaire, e.g. International Physical
Activity Questionnaire (IPAQ) or if a more
specific variable (minutes walked/week) was
known. However, to the best of these authors’
knowledge, this National Survey is the only
dataset available in Spain to study sport and
PA. Another shortcoming is the data set
employed in this present study did not include
any older adults above the age of 74-yearsold. No information is available about the PA
behaviour of the growing segment of Spanish
society that are 75-years or older. The
strengths of this study include that the sample
is large and is representative of the country.
For this reason, the results can be generalised
for the entire Spanish population of older
adults.
The conclusions of this study suggest that the
probability of walking, at a faster pace with the
purpose of maintaining or improving fitness,
was similar for males and females. However,
when the frequency of walking was increased,
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the males had a higher probability to walk than
compared to females. Moreover, when the
frequency of walking was high (walking every
day) and the self-perceived physical fitness
level was poor, the probability of walking
decreased, especially in females. Low levels of
education affected the probability of walking
every day. This affected males more than
females.
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