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Abstract  
This study investigated contents of training sessions from 387 
regular swimmers involved in a recreational workout without 
supervision. We did use multiple correspondences analysis in 
order to identify self-trained swimmers typology in a sample 
from a social networking website, focusing on swimming prac-
tice. Self-reported parameters (n = 12) were age, gender, prac-
tice frequency, supervision in physical activity experiment, main 
training target, main reason for swimming choice, swimming 
session duration and distance, most used swimming stroke and 
material, quality of the training control, and training evolution 
during a year. Results have highlighted different training strate-
gies and targets according to gender and age. Male strategy 
consists in performing higher distance (1818.8 ± 644.5 m vs. 
1453.0 ± 603.3, p < 0.05 for male and female respectively) by 
using several swim stroke and gears involving upper body mus-
cles (front crawl, pull buoy and paddles). More concerned about 
duration of their sessions, women are mainly using breaststroke. 
Backstroke is associated with people aged higher than 50. We 
also have established a connection between motives according 
to ages and long term strategies. The main motivation for middle 
aged people appears to be general health benefits by performing 
identical swimming session without evolution during a year. 
People aged from 20 to 30 are divided between an identical 
swimming session strategy and an increase in distance or in 
intensity strategy during a year. This population appears to be 
concerned about a global health benefits and a body shape ef-
fects. Suggestions are made to improve swimming practice 
environment during free time sessions according to the main 
results. 
 
Key words: Physical activity, strategy, multiple correspondence 
analysis, leisure swimming. 
 

 

 
Introduction 
 
Regular physical activity has long been considered as a 
main condition for a healthy lifestyle.  This idea was 
recently strengthened with some new scientific evidence 
linking regular physical activity to a set of physical and 
mental health benefits (Biddle, 1993; Dishman, 1992; 
Gill, 1986; Gilroy, 1989; Gruber, 1986; Kesaniemi et al., 
2001; King et al., 1989; Vilhjalmsson and Thorlindsson, 
1992). 

Determinants of sport and physical activity partici-
pation in adults are well researched. A lot of studies es-
tablish this influenced behavior according to demo-
graphic, biological, psychological, behavioral, social, 
cultural, and physical environmental factors (Bauman et 
al., 2002; Dishman, 1982; Sallis and Hovell, 1990; Sallis 
et al., 1992; Sallis and Owen, 1999; Trost et al., 2002).  

Furthermore, there are many well documented reports 
about the quantification of physical activity in several 
fields (work, home activities and sports) according to 
geographic, social and cultural backgrounds (Bauman et 
al, 2009; Rutten and Abu Omar, 2004; Sjöström et al., 
2006). 

Paradoxically, few studies have investigated the 
qualitative description of training procedures used by 
people perceived as physically active. To our knowledge, 
no study aimed to accurately describe what active people 
do when practicing specific sports or exercises. Yet, this 
approach could improve practice environment as well as 
knowledge about the way these people respect their com-
mitment. Specific literature provides a great amount of 
information about the motives involved in physical activi-
ties according to gender and age (Brunet and Sabiston, 
2011; Leit et al., 2002; Mc Cabe and Ricciardelli, 2004; 
Miller et al., 2000) and shows a significant effect of these 
variables. Therefore, it seems relevant to explore in depth 
details of training sessions with people practicing regular 
sports session related to age, gender and motives. 

In Europe, 27 % of the population over 15 years 
old claims to workout without supervision at least once a 
week during their free time (European Commission Re-
port, 2010). Representing a total of 14 million people in 
France (Lefebvre and Thiery, 2010), this population could 
be defined as self-trained people since they are not regis-
tered in any social structure. Investigating this specific 
population appears to be relevant because self-regulatory 
training such as goal setting or self monitoring progress 
contributes to keeping them physically active (Dishman, 
1982). Among the sports currently practiced in France, 
swimming is one of the most popular one representing 3 
millions of regular self-trained people among female, 
male, young and older adults (Muller, 2005).  

Most research concerning leisure swimming have 
focused on health benefits such as anthropometric indica-
tors (Cox et al. 2010), effect in blood pressure (Cox et al., 
2006; Tanaka et al., 1997), decrease in morbidity risks 
(Kapplan et al., 1996) or general well being (Huttunen et 
al., 2004). Determinants in leisure swimming participa-
tion have been less investigated. Biernat (2012) corrobo-
rated previous studies highlighting the importance of the 
socio-demographic determinants of active forms of leisure 
time. Reasons for participating in a regular leisure swim-
ming practice have also been investigated (Hastings et al., 
1995) and have shown the importance of fitness, 
achievement and sociability. To our knowledge, no study 
has investigated accurately the quantification and the 
contents of practice in leisure swimmers. Social statistic 
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                                Table 1. Characteristics of the participants. 
Age (years) 

Gender <20 [20-30] [30-40] [40-50] >50 
Male (n, %) 14 (3.6%) 80 (20.6%) 91 (23.5%) 38 (9.8%) 10 (2.5%) 
Female (n, %) 11 (2.8%) 79 (20.4%) 40 (10.3%) 15 (3.8%) 9 (2.3%) 
Total 25 (6.4%) 159 (41%) 131 (33.8%) 43 (13.6%) 19 (4.8%) 

 
researches (Lefebvre and Thierry, 2010; Muller, 2005) 
and leisure studies (Idefi, 2008) present swimming rates 
participation among all the physical activities. In epide-
miological reports (Bauman et al, 2009; Rutten and Abu 
Omar, 2004; Sjöström et al., 2006) measures of leisure 
swimming quantification is often included in aerobic 
activities such as walking, running or cycling and impair 
accurate knowledge about self-training procedures in 
leisure swimming. Furthermore, researches aiming objec-
tive measurements by actimetry or accelerometry in order 
to avoid bias of self-reported data are unable to investi-
gate activity in aquatic environment (Troiano et al., 
2008). 

Thus, the purpose of the actual study was to de-
scribe swimming sessions from regular self-trained 
swimmers from a quantitative and qualitative point of 
view. We used accordingly Multiple Correspondences 
Analysis (MCA, Le Roux et al., 2008) in order to unravel 
the complex interactions between age, gender and the 
contents of session variables, and detect typology of self-
trained swimmers.  
 
Methods 
 
Participants 
387 self-trained adult swimmers (60.2 % of male and 39.8 
% of female) accepted the participation in this study. Age 
and gender are described in Table 1. In order to avoid 

demographic and seasonal effects (Rifas-Shiman et al., 
2001; Wilcox et al., 2000), swimmers were recruited in a 
specific urban context, during two weeks in Paris 
(France). In order to examine regular self-trained swim-
mers only, were excluded from this study swimmers prac-
ticing less than once a week, as well as swimmers super-
vised and coached during their sessions, or the one 
swimming according for medical purpose.  
 
Measures 
All self-reported parameters were age, gender, practice 
frequency, supervision in physical activity experiment, 
main training target, main reason for swimming choice, 
swimming session duration and distance, most used 
swimming stroke and material, quality of the training 
control, and training evolution during a year. Age, swim-
ming session duration and distance were quantitatively 
measured and accordingly coded to a qualitative scale 
(Table 2). Others parameters were qualitatively evaluated 
by numerous ordinal and nominal variables. The training 
control quality was evaluated by the capacity to describe 
the last swimming session with no specific instruction 
(“Can you describe your last swimming session accu-
rately?”). Parameters used to code the training control 
quality into the session description were: the distance, the 
variety of used swim strokes, the effectiveness of interval 
set, the control of intensity and the occurrence of recovery 
period (Mujika, 1998).  

 
Table 2. Measures self reported and their coding.  

Variables-levels Modalities coding 
1. Age (years) -5 1 = < 20; 2 = 20 to 30, 3 = 30 to 40, 4 = 40 to 50, 5 = >50. 
2. Gender-2 1 = male, 2 = female 
3. Practice frequency-4 1 = exceptionally*, 2 = monthly*, 3 = weekly, 4 = more than one time 

per week 
4. Supervision in physical activity experiment-2 1 = only at school, 2 = in club 
5. Main training target-9 1 = no target, 2 = weight management, 3 = body shape, 4 = sport event 

planning, 5 = physical fitness, 6 = relaxation, 7 = a complement to 
other physical activities, 8 = social networks, 9= medical sanction*. 

6. Main reason for swimming choice-9 1 = unknown, 2 = lives near the swimming pool, 3 = climate, 4 = habit 
of practice, 5 = financial cost, 6 = enjoyment, 7 = health benefits by 
swimming, 8 = social networks, 9 = medical sanction* 

7. Swimming session duration (min)-4 1 = unknown, 2 = <30, 3 = 30 to 45, 4 = 45 to 60, , 5 = > 60 
8. Swimming session distance (m)-4 1 = unknown, 2 = <1000, 3 = 1000 to 1500, 4 = 1500 to 2000, 5> 2000 
9. Swimming stroke more used-8 1 = butterfly, 2 = backstroke, 3 = breaststroke, 4 = frontcrawl, 5 = 

kickstroke, 6 = armstroke, 7 = combined swim stroke, 8 = other 
10. Material most used-7 1= no material, 2 = kickboard, 3 = fins, 4 = pull-buoy, 5 = paddles, 6 = 

cardio frequency meter, 7 = chronometer, 8 = other 
11. Session training control-4 
Notation was performed according the description of 
last training session. Parameters such as distance, 
swim strokes, series, intensity control and recovery 
period are used to code the quality of the control 

1 = no capacity to describe last session, 2 = 1 parameter present in the 
description, 3= 2 parameters, 4 = 3 parameters or more  

12. Training evolution during a year-4 1 = identical training, 2 = identical distance and increased intensity, 3 = 
increased distance and identical intensity, 4 increased distance and 
intensity. 

* Modalities excluding participants from the analysis, a total of 61 modalities was retained for the study. 
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Procedures 
Participants were recruited through the French website 
http://www.nageurs.com. This website registers more than 
1000 weekly visits and focuses on the ability to describe 
one’s own swimming session as well as displaying news 
about swimming practice in Paris (France). Thus, re-
cruited people from this website could be considered as 
very concerned about their swimming practice. Before 
any data collection, ethics consent was granted through 
the French National Ethics Committee. Once participants 
logged themselves into the website, they were invited to 
participate in a study aiming to describe the substance and 
motives concerning their leisure swimming sessions. An 
electronic informed consent form was filled in and a con-
fidential username and password were created. Once 
logged in, participants had access to the online survey. 
This type of survey method was used since it has a faster 
response rate, it yields less missing responses, and it pro-
vides equivalent scores when compared to paper-and-
pencil survey methods (Lonsdale et al., 2006). 
 
Statistical analyses 
Distance and duration variables were averaged according 
to gender and age in order to describe sessions training 
from a quantitative standpoint. Subjects who responded 
with unknown duration or distance were excluded from 
this first analysis. Distance and duration variables were 
reported according to qualitative scale (see Table 2) and 
Chi 2 test was performed to assess gender effect on dis-
tance and duration session. In the same way, modalities of 
material used in relation to gender were tested by identi-
cal test. The level of significance was set at .05. 

A total of 12 variables were considered and the 
corresponding data were organized according to a Burt 
table matrix where each row corresponds to one partici-
pant, and each column to a variable (Greenacre, 2007). 
With 387 rows and 12 columns, this matrix has been 
investigated through the multiple correspondences analy-
sis (MCA). MCA is a multivariate technique of investiga-
tion that converts a matrix of data into a graphical display 
in which matrix’s rows and columns are depicted as 
points (Greenacre and Hastie, 1987; Greenacre, 2006). 
MCA identifies the common components among multiple 
variables and label this component as a “factor” corre-
sponding of axis in the low geometric space. All these 
factors are the result of the common component between 
or among two or more variables and explain a part of the 
inertia (variance) of all the data. This geometric data 
analysis differs from conventional multivariate techniques 
which distinguish a priori dependent variables which then 
might be explained through different combinations of 
independent variables. Instead, it inductively proceeds 
from the Individuals x Variables table. This analysis al-
lows finding out the most informative space modalities, 
connections between these modalities, empirical situation 
classes and correspondences between the most informa-
tive modalities and these classes.  

The total variance is explained by a number of fac-
tor axis associated with their contribution to this total 
variance (eigenvalues, λ). The variances of axes (i.e. ei-
genvalues) indicate the number of axes to be interpreted 

in order to provide an adequate summary. These axes 
separate out responses relationally, concerning each other, 
permitting us to assess whether or not some stand in op-
position. We can subsequently inspect the ordering of this 
space to determine how individual respondents are lo-
cated within that space. According to the recommenda-
tions of Benzecri (1992), only factor axis with eigenval-
ues higher than averaged ones (λm) are maintained for the 
analysis. λm is calculated according to the formula (1) 
with N corresponding to the number of variables. 

 

λm =                                                                  [1] 
 
For each factor axis with λ higher than 0.08 (λm 

=1/12=0.08), λ have been reevaluated (λ’’) according to 
the two procedures (Benzecri, 1992): 

 
λ' = (λ − λm)2                                                                                     [2] 
 

λ’’ =                                                               [3] 
 
For each axis, modalities with high contribution to 

the axis, variance has been retained for the geometric 
analysis. High contribution was defined as important 
when it was higher than 1.6% (1/number of modalities, 61 
modalities were retained for the analysis). As a general 
rule, interpretation of an axis retains at least all the mo-
dalities whose contribution exceeds the average contribu-
tion. According to Benzecri (1992), the axis interpretation 
consists in finding out the common dimension between all 
the data; then specifying contrast between the far right 
and the far left of the data. The interpretation has to be 
conducted according two principles. When two modalities 
from one identical variable are closely plotted, this means 
that participants characterized by one modality and par-
ticipants characterized by the other one are similar from 
all the others variables. When two modalities from differ-
ent variables are closely plotted, this means that partici-
pants characterized by one or the other one are globally 
similar. Statistics procedures were performed with STA-
TISTICA software. 
 
Results 

 
387 self-trained adult swimmers (60.2 % of male and 39.8 
% of female) accepted the participation in this study. 
Mean distances and durations in relation to age and gen-
der are reported in Table 3. Significant gender effect has 
been detected for swimming session distance (1818.8 ± 
644.5 m vs 1453.0 ± 603.3 m, p < 0.05, respectively for 
male and female). 

Modalities of material used in relation to gender 
are presented in Table 4. Significant gender effect has 
been showed for material used. Kickboard (29.2% vs 
18.2%) and fins (16.9% vs 8.4%) are more used by female 
swimmers than by males. On the contrary, pull buoy 
(32.9% vs 14.9%) and paddles (9.3% vs 1.3%) are more 
used by male swimmers.  

MCA showed that the first factor axis accounts for  
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Table 3. Mean (±SD) distances and durations of swimming sessions in relation to gender and age. 
Gender Age Distance (meter) Duration (min) 
Male <20 years 1839.3 (669.4) 48.8 (6.9) 
 20 to 30 years 2003.7 (678.3)) 46.2 (7.2) 
 30 to 40 years 1924.4 (605.2) 45.7 (9.1) 
 40 to 50 years 1676.5 (660.9) 44.3 (9.3) 
 > 50 years 1650.0 (615.5) 44.2 (7.9) 
 Mean 1818.8 (644.5) 45.8 (8.4) 
Female <20 years 1200.0 (421.6) 45.8 (7.9) 
 20 to 30 years 1664.3 (541.6) 45.7 (8.3) 
 30 to 40 years 1567.6 (670.9) 44.3 (12.5) 
 40 to 50 years 1583.3 (679.2) 40.7 (13.6) 
 > 50 years 1250.0 (731.9) 40.7 (13.6) 
 Mean 1453.0 (603.3) * 43.4 (9.5) 

                                                        * p < 0.05. 
 
Table 4. Material most used in relation to gender. 

 Female (%) Males (%) 
No material 32.5 26.2 
Kickboard 29.2 18.2 * 
Fins 16.9 8.4 * 
Pull buoy 14.9 32.9 * 
Paddles 1.3 9.3 * 
Cardio frequency 0.0 0.0 
Chronometer 5.2 4.9 

         * p < 0.05. 
 
a much larger total variance than the following ones (λ’’ = 
53%  versus  11%  and  7.5%  for  factor  2  and 3 respec- 

tively). Thus, only factors 1 and 2 will be considered in 
the study and represent the focus of this study. Significant 
modalities contributions to factors 1 and 2 are presented 
in Table 5.  

Factor 1 mainly emphasizes modalities for vari-
ables measuring distance (19.9%, “< 1000-m”, “from 
1000 to 1500-m”, “>2000-m”), used swimming stroke 
(14%, “unknown,” “breaststroke”, “front crawl”), session 
duration (13%, “unknown” and “from 30 to 45 min”), 
gender (8.9%, “males” and “females”), swimming fre-
quency (6.6%, “weekly” and “more one time a week”), 
material (6.3%, “no material”, “pull buoy”, “paddles”),

 
Table 5 . Significant modalities contributions to factors 1 and 2. 

Variables-Modalities Contribution to factor 1 (%) Contribution to factor 2 (%)
Gender - men 3.4 * .8 
Gender - female 5.1 * 1.3 
Age - 20 to 30 years .4 9.4 * 
Age - 40 to 50 years .0 2.0 * 
Age - > 50 years .9 10.6 * 
Practice frequency - weekly  4.5 * 1.1 
Practice frequency more than one time per week 2.2 * .5 
Supervision in physical activity experiment - school 2.7 * 3.1 * 
Supervision in physical activity experiment - club  1.6 1.9 * 
Main target - no target .0 2.4 * 
Main target - body shape  .0 3.9 * 
Main target – training for a sporting event  2.7 * .0 
Main reason for swimming choice – financial cost  1.7 * 4.2 * 
Main reason for swimming choice - health benefits by swimming .0 2.8 * 
Swimming session duration - unknown 6.7 * .8 
Swimming session duration - from 30 to 45 min 6.6 * .0 
Swimming session distance - unknown 2.4 * .0 
Swimming session distance - <1000 m 5.6 * 3.4 *  
Swimming session distance - from 1000 to 1500m 2.6 * 1.3 
Swimming session distance - > 2000m  9.9 * .7 
Swimming stroke more used - unknown 3.1 * .0 
Swimming stroke more used - backstroke  .8 11.8 * 
Swimming stroke more used - breastroke  5.4 * .2 
Swimming stroke more used - front crawl  5.6 * .2 
Swimming stroke more used - arm stroke  1.2 4.5 * 
Material more used – no material 5.6 * .5 
Material more used - pull-buoy  6.6 * .3 
Material more used - paddles  2.0 * .6 
Material more used - chronometer .0 2.3 * 
Session training control - 4 .5 5.0 * 
Training evolution during a year - identical training  .0 6.7 * 
Training evolution during a year - identical distance and in-
creased intensity .0 2.3 * 
Training evolution during a year - increased distance and identi-
cal intensity .5 2.7 * 

     * represents modalities whose contribution exceeded the average contribution. 
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Figure 1. Modalities whose contribution to factor 1 exceeded the average contribution in a two dimensional plot 
(factors 1 and 2). 

 
motivation (2.7%, “training for a sporting event”), train-
ing experience (2.6%, “school”) and main choice for 
swimming (1.7%, “financial cost”). All the modalities 
significantly associated to factor 1 are presented in Figure 
1 in a plot of two-dimensional space (axis 1 corresponds 
to factor 1 and axis 2 corresponds to factor 2). 12 modali-
ties concerned the session content (distance, duration, 
swimming stroke, and material), 2 for the practice fre-
quency, 2 for the gender, 1 for the main reason for swim-
ming choice, 1 for the main target and 1 for supervision 
experiment. Together, the 19 modalities contribute to 75.7 
% of the variance in axis 1. Factor 2 emphasizes for vari-
ables measuring age (22%, “20 to 30 years”, “30 to 40 
years”, “>50 years”), mostly used swimming stroke 
(16.22%, “backstroke” and “arm stroke”), training evolu-
tion (11,7%, “identical training”, “identical distance and 
increased intensity”, identical intensity and increased 
distance”), swimming choice (6.95%, “financial cost” and  
“health benefits”), main target (6.3%, “no target” and 
“body  shape”),  session  quality (5.02%, “swimming  ses- 

sion control 4”), supervision in physical activity experi-
ment (5%, “school” and “club”), distance (3.43%, “< 
1000-m”), and used material (2.27%, “chronometer”). 
Seventeen modalities were associated with factor 2 con-
tributing together to 75.6 percent of the second axis vari-
ance. Figure 2 gives a two dimensional plot, according to 
the first and second factor axis. 
 
Discussion 
 
The aim of this study was to describe the characteristics 
of training sessions in self-trained people, in order to 
identify different practice typologies. 387 self-trained 
swimmers (60.2 % of male and 39.8 % of female) were 
recruited during two weeks. This percentage is consistent 
with previous French study showing males were more 
committed in leisure swimming than females in the same 
proportion (Lefebvre and Thiery, 2010). We thus ex-
plored how the MCA analysis illustrates the map of 
swimming session’s variables. It is worth noticing that

 
 

 
 
 

Figure 2. Modalities whose contribution to factor 2 exceeded the average contribution in a two dimensional plot 
(factors 1 and 2). 
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people participating in this study should be perceived as 
very concerned about their practice, since recruited via a 
social network website specialized in swimming.  

Interpretation of the axis: Most of the variance in 
axis1 is accounted by the contents of the swimming ses-
sion (distance, duration, swimming stroke) and gender, 
while on the second axis the contribution of age and strat-
egies (evolution of training, training targets and reason for 
swimming) are dominant. It is worth noticing that axis 2 
accounts for only 11% of the total variance. In that way, 
interpretation has to be purposed with caution. 

Axis 1: Effect of gender on the contents of training 
session. Figure 1 shows the 19 retained modalities for the 
analysis. It is worth noticing that variables not graphically 
associated with another one are hardly understandable. 
Contents of the session and gender modalities represent 
62.1% of the variance of this first axis, which could be 
interpreted as the effect of gender on the contents of the 
session. Two types of modality are considered to the left 
of this axis: male and contents of session training. There 
is an evidence of strategy in terms of distance (the dura-
tion is unknown) with exercises involving upper body 
muscles (front strokes, paddles and pull buoy). In con-
trast, to the right of the axis are modalities expressing 
female session training with lower distance, duration 
consideration and breaststroke involving lower body 
muscles groups (Holmer, 1974). This geographical plot 
repartition corroborates the gender effect highlighting 
than female swimmers used more frequently fins and 
kickboard whereas males used more paddles and pull 
buoy. In the same way, it corroborates the quantitative 
analysis showing that distance is gender dependent, 
whereas it is not the case for duration. Indeed, for regular 
swimmers breaststroke is the less efficient swimming 
stroke (Barbosa et al., 2006) and explains the diminution 
of distance whereas duration was similar between gen-
ders. Nevertheless, it could be hypothesized that for fe-
male, breaststroke could be more efficient than front 
crawl because they can swim longer without being breath-
less or asphyxiated.  

This partition between male and female strategies 
has been pointed out in many studies measuring motiva-
tions in sports practices. For example, females seem to 
value social incentives more than males (Flood and Hell-
stedt, 1991; Gill and Overdorf, 1994). Also, weight con-
trol and appearance are strong participation motives for 
this kind of population (Cash et al., 1994; Gill et al., 
1996). On the contrary are competition and competence 
motives being more valued by men (Guilbert et al., 2001). 
These differences are here in compatibility with the 
graphic association between “male” and “training for a 
sporting event” in which front crawl is paramount. Al-
though physical appearance concerns both men and wom-
en, females often strive for thinner, lighter figure (Miller 
et al., 2000), whereas males tend to yearning muscularity 
with a V body shape (Leit et al., 2002; Mc Cabe and Ric-
ciardelli, 2004). These very general trends appear to be 
congruent with this first axis and could be taken into 
account in guidelines for swimmers in proposing specific 
exercises according body shape targets.  Interesting re-
sults consist in the control of swimming distance for men 

and swimming duration for women. These results show 
two kinds of logic of achievement regarding the training 
procedures for this sample. Nevertheless, practice fre-
quency is here higher for men (more one time a week) 
than females (once), and could affect session’s control, 
especially by “training for a sporting event” associated 
with the men. However, this result is in concordance with 
a lot of studies establishing a gender effect with any spent 
time in physical activity (Koivula, 1999). 

Axis 2: Effect of age on training targets: Seventeen 
modalities were selected contributing together to 75.6 
percent of the second axis variance (see Figure 2). There 
is a continuous position for age modalities from 20 to 50 
years, from middle to top of the axis. Thus, this second 
axis could be interpreted as a mapping of training targets 
and strategies according to age. On the bottom of the 
vertical axis are plotted two kinds of a yearly training 
evolution (increase in distance or in intensity) graphically 
associated to the body shape target. On the middle of the 
axis, people from 40 to 50 years old are graphically asso-
ciated with an identical training session, a high control 
training (score = 4) and the use of a chronometric control. 
The main motivation for leisure swimming practice is 
health benefits without specific target in training. This 
result is in conformity with previous researches based on 
motivation theories (Edmunds et al., 2006; Wilson and 
Rodgers, 2004) as well as data showing that intrinsic 
motivation and health motives strongly correlate to physi-
cal activity behavior in middle-aged people (Trost et al., 
2002). These findings suggest that adults and middle-aged 
ones participate in physical activity for the inherent en-
joyment and fun aspects of leisure activity, and/or be-
cause it is congruent with their personal values, goals or 
needs. The identical training throughout the year could be 
interpreted as the pleasure to repeat a similar session with 
the purpose of maintaining their physical condition in 
qualitatively controlling their practice (with a high score 
in the training control). Nevertheless, more investigations 
are needed to explore this stability in the session’s con-
tents. People aged from 20 to 30 are plotted between 
evolution of training (increase in distance or in intensity) 
and identical session. This population appears to be di-
vided according a global health benefits target (as middle-
aged people) and a body shape target (Fogelholm and 
Kukkonen-Harjula, 2000). It is worth noticing that mo-
dalities describing training evolution are not graphically 
associated with session swimming control. This could 
suggest a lack of knowledge in the training management 
concerning this population, whereas a goal as improving 
their training is obvious. Age higher than 50 years is geo-
graphically associated with backstroke, which has been 
shown as the most economical swim stroke with front 
crawl (Barbosa et al., 2006) and considered since a long 
time as the most comfortable technique for the breath 
(Karpovich, 1939).  

Suggestions in improving leisure-swimming envi-
ronment: Results of this study are referring to a sample of 
regular recreational swimmers involved in a very con-
cerned practice. Measured distances and durations show a 
good skill level in the study population sample. These 
characteristics are the main limitation of the study be-
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cause most of leisure swimmers are less expert in swim-
ming practice than this sample. Nevertheless, general 
trends could be considered in order to improve practice 
conditions. In relation to this study’s main results, it could 
be suggested that swimming gears such as fins, pull buoy, 
kick board, or paddles could be offered at the owned 
disposal and proposed with a variety of drills broad via 
posters or the swimming pool website. Indeed, results 
showed that 32.5% of females and 26.2% of males (Table 
4) didn’t use material during swimming sessions. Variety 
of materials associated with exercises could improve the 
variety of swimming sessions which is one of parameter 
for a long term commitment (Franklin, 1988). Results 
concerning the gender effect on the gears used showed 
that material could be considered as a “tool” to reach 
personal training target. Because of the different veloci-
ties reported among the participants, straight line could be 
affected according practice level or material of propulsion 
used. Wall mounted pace clocks (switched on) could give 
feedbacks on performances during training, allowing then 
a better session control which appears very low according 
to the results of using chronometer (5.2 % and 4.9% for 
females and males respectively). The swimming pool 
team could purpose a “training of the day” with regula-
tions according to the level of practice, in order to pro-
pose some variety in self-training. 
 
Conclusion 
 
In conclusion, this study extends our understanding of 
physical active people involved in a leisure swimming 
practice. To our knowledge, it makes a unique contribu-
tion in the investigation of leisure swimming by exploring 
contents of swimming session by qualitative and quantita-
tive dimensions. Results brought data in relation with 
distance, duration, and material used, according to gender 
and age. MCA methodology highlighted different self-
training strategies and targets. These strategies have to be 
taken into account in order to improve practical swim-
ming environment. Studies about quantitative and qualita-
tive contents of leisure physical activity sessions are a 
necessary complement of studies investigating the social 
characteristics of active people. Future research could 
explore larger sample, more representative of the recrea-
tional swimmers, in order to improve conditions of free 
time practice and health educational programs using sport. 
This could interest the most popular practiced sports 
throughout industrialized societies such as swimming. 
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Key points 
 
• Male strategy consists in performing higher distance 

by using several swim stroke and gears involving 
upper body muscles whereas women are more con-
cerned about effort duration and use breaststroke in 
majority.  

• The main motivation for middle aged people appears 
to be general health benefits whereas people aged 
from 20 to 30 appears to be concerned about a glob-
al health benefits and a body shape effects. 

• Excepted middle age people, recreational swimmers 
have low control quality of their session even if they 
have a good skill level. This suggests to improve 
health strategy education and swimming pool envi-
ronment.   
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