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A recent study in Spain on youth-adult population 
points out that university students are the least active, 
compared with children and adolescents, and less than 
40% of the sample comply with PA recommendations 
(i.e., 30 minutes’ MVPA).4 These results are in agree-
ment with other previous studies in the same country 
that indicated that only 27.4% of university students 
could be considered as sufficiently active. Most studies 
have shown the MVPA levels were higher in university 
males than in females.5 This fact is especially signifi-

Engagement in regular physical activity (PA) with 
moderate to vigorous intensity (MVPA) reports 

numerous benefits in a person’s integral development, 
personal well-being and quality of life. However, 
MVPA levels decrease drastically from childhood to 
adolescence, especially in females,1 and this tendency 
is maintained until the more adult stage is reached.2 
Consequently, the promotion of PA becomes one of the 
priority lines in health and education policies of many 
countries for all population groups.3
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Levels of physical activity, motivation and barriers 
to participation in university students
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AB  S T RAC   T
BACKGROUND: Grounded in self-determination theory and trans-theoretical model applied to exercise, the aim of this study was to analyse 
the existing relationships between physical activity (PA) carried out by university students, perceived barriers to PA, motivation to PA and stages 
of change.
METHODS: 901 Spanish students took part in the study (408 men, 493 women; mean age 22.59±3.59), who completed the Behavioural Regula-
tion in Exercise Questionnaire (BREQ-3), Scale of Barriers to PA, Stages of Change and the International Physical Activity Questionnaire - Short 
Form (IPAQ-SF).
RESULTS: Noteworthy among the findings is the positive relationship between the more autonomous regulation forms, especially integrated 
regulation, and the moderate to vigorous PA (MVPA) levels. However, barriers to participatrion are negatively related to PA levels and the more 
self-determined forms of motivation. Finally, students in action and maintenance stages, and those who comply with the recommendations on 
PA present higher values in the more self-determined motivation forms and lower values in barriers to participation in PA.
CONCLUSIONS: The study shows the importance of addressing the analysis of variables associated with engagement in PA in the university 
population to develop healthy policies and intervention programmes that can establish a series of healthy and more active habits in the youth-
adult stage. The appropriateness of promoting more self-determined motivation forms is highlighted, especially integrated regulation, to have 
an impact on higher levels of MVPA.
(Cite this article as: Sevil J, Práxedes A, Abarca-Sos A, del Villar F, García-González L. Levels of physical activity, motivation and barriers to par-
ticipation in university students. J Sports Med Phys Fitness 2016;56:000-000)
Key words: Motor activity - Motivation - Health - Students. 
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feel an external pressure or obligation (external regula-
tion).10 The intrinsic, integrated and identified regula-
tion types would form the more autonomous motivation 
type, whilst the introjected and external regulation types 
would form the more controlled regulation.14 Finally, 
the least self-determined regulation of this continuum is 
amotivation, defined by a lack of internal and external 
intention to engage voluntarily in PA. A university stu-
dent who is amotivated does not understand the mean-
ing and value of engaging in PA, and considers this be-
haviour to be a waste of time.10

Different studies have shown, in youth-adult popu-
lation, that the more self-determined profiles towards 
physical exercise are associated with positive conse-
quences that follow a more adaptive behavioural pat-
tern (e.g., enjoyment, high MVPA levels, intention to 
be physically active).15 However, some longitudinal 
studies point to a continuous decrease of the more self-
determined forms of motivation from childhood to ad-
olescence  16 until the adult stage,17 indicating that, in 
many cases, motivation is associated with a decrease in 
MVPA levels.

Similartly, the TTM,11 applied in the exercise context, 
appears in scientific literature as a complementary mod-
el to the SDT  10 that helps explain the behaviour and 
intention of change in behaviour of an individual related 
to engagement in PA. Thus, the TTM11 is set up as a 
series of stages of change: pre-contemplation (i.e., “I 
do not exercise and have no interest in it”), contempla-
tion (i.e., “I do not exercise, but I want to”), preparation 
(i.e., “I exercise from time to time”), action (i.e., “I have 
been exercising regularly, several times a week, for at 
least the last 6 months”) and maintenance (i.e., “I have 
been exercising regularly for longer than 6 months”). 
Thus, this model permits situating the behaviour shown 
by students in a series of stages, helping develop and 
adjust intervention programmes.18 

However, there are barriers to PA that may represent 
a decrease in the levels of PA  19 and less intention of 
change in behaviour in terms of engagement in PA.20 
Likewise, other authors have pointed out that lack of 
motivation is shown as a barrier perceived by univer-
sity students to engage in PA.21 In this sense, sedentary 
individuals usually present a greater number of barri-
ers, whilst active individuals present a lower number of 
barriers.22 However, the lack of PA in the youth-adult 
population can also be justified by the barriers that they 

cant as, despite the fact that international organisations 3 
recommend lower levels in PA levels in youths-adults 
(i.e., 30 minutes’ MVPA) than in children and adoles-
cents (i.e., 60 minutes’ MVPA), the degree of compli-
ance with these levels by the university population is 
extremely low. In this sense, the start of university stud-
ies coincides with the abandonment of PE classes, a 
context that may contribute to compliance with MVPA 
levels and to the promotion of more active and healthy 
lifestyles.6 Likewise, changes in lifestyle can be ap-
preciated in this university stage (e.g., diet, smoking, 
alcohol, tobacco, illicit drug/s use) and in other psycho-
social factors (e.g., stress, lack of family support, study 
hours), which may alter behaviour in terms of PA lev-
els.7 Hence, this transition period, between secondary 
school and the start of the university stage, is considered 
to be a critical stage for the promotion and maintenance 
of engagement in PA.8

Given this prevalence of physical inactivity, there are 
a large number of studies that have analysed some of 
the theories, models and factors that may impact upon 
youth PA behaviour. Previous research 9 has show the 
importance of integrating the psycho-social variables 
proposed in the self-determination theory (SDT) 10 and 
the trans-theoretical model (TTM)  11 applied to exer-
cise, permitting the use of social-ecological models to 
further complement and justify engagement in PA.12

Thus, the SDT10 becomes a theoretical framework 
that permits examining the relationship between moti-
vational regulation and engagement in PA in the univer-
sity population.13 In this sense, the Organismic Integra-
tion Theory,14 which forms part of the SDT,10 postulates 
that there are different levels of motivation, and that 
the reasons for engagement vary in agreement with the 
locus of causality. Therefore, a more internal, external 
or impersonal regulation may appear. Thus, university 
students may engage in PA for the enjoyment and sat-
isfaction they obtain, it being an end in itself (intrinsic 
regulation). This continuum of self-determination is 
followed by the forms of extrinsic motivation, where 
human behaviour depends on external factors that do 
not relate to the actual activity. Thus, university stu-
dents may engage in PA because it is present in their 
lifestyles (integrated regulation), know the importance 
and benefits it has in their personal development (identi-
fied regulation), seek to feel satisfied, avoiding feelings 
of responsibility and unease (introjected regulation) or 
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Participation by the students in the study was complete-
ly voluntary and anonymous, and they expressed their 
consent in writing.

Variables and instruments 

Motivational regulations in exercise

The Behavioural Regulation in Exercise Ques-
tionnaire (BREQ-3) by Wilson, Rodgers, Loitz and 
Scime 24 was used to measure the students’ motivation 
to PA, in its version validated in the Spanish context 
by González-Cutre, Sicilia and Fernández.25 The scale, 
headed by the sentence “I exercise because…”, is com-
prised of 23 items, grouped into six factors (four items 
per factor, except for identified regulation that is com-
prised of three items), which measure intrinsic regula-
tion (e.g., “I get pleasure/satisfaction from exercise”), 
integrated regulation (e.g., “I exercise because it is 
consistent with life goals”), identified regulation (e.g., 
“I value the benefits of exercise”), introjected regula-
tion (e.g., “I feel guilty when I do not exercise”), ex-
ternal regulation (e.g., “I feel under pressure from oth-
ers”) and amotivation (e.g., “I do not see why I should 
exercise”). The response format used was evaluated on 
a Likert scale of 0 to 4, where 0 corresponded to total 
disagreement, and 4 to total agreement. Cronbach’s α 
values were 0.87 for intrinsic regulation, 0.93 for in-
tegrated regulation, 0.72 for identified regulation, 0.69 
for introjected regulation, 0.79 for external regulation, 
and 0.75 for amotivation. 

PA levels and compliance with recommendations 
on PA

The International Physical Activity Questionnaire-
Short Form (IPAQ-SF)26 was used to quantify PA levels 
by university students, validated in Spanish popula-
tion (Roman et al.).27 This questionnaire has been vali-
dated in 12 countries, showing acceptable psychomet-
ric properties to measures on individual’s PA levels in 
one week.28 To this end, the first four questions, of the 
seven that make up this questionnaire, were chosen to 
quantify the MVPA levels (i.e., frequency, duration and 
intensity) and evaluate compliance with recommenda-
tions (i.e., 30 minutes of MVPA). The questions include 
a short description about the characteristics of the type 
of activities that fit into each section. 

themselves perceive (e.g., lack of time, laziness, work 
and exams).23 

Due to the lack of studies that associate the vari-
ables set out in the university population, the objective 
of this study was to analyse the existing relationships 
between the PA carried out by university students, per-
ceived barriers to participation, motivation and stages 
of change. All of this will help understand factors that 
can be targeted in behavioural interventions to increase 
MVPA levels. Based on the theoretic review carried out, 
the first hypothesis indicates that the more self-deter-
mined forms of motivation will be associated with and 
will positively predict the levels of MVPA, as well as 
compliance with the recommendations on PA, and they 
will be negatively associated with all the barriers to PA. 
Likewise, it is sustained that these barriers to partici-
pation will be negatively associated with the levels of 
MVPA and compliance with the recommendations on 
PA in university students. The second hypothesis sus-
tains that individuals who satisfy the recommendations 
on PA will present higher values in the more self-deter-
mined forms of motivation and lower values in the more 
controlled forms of motivation and amotivation, as well 
as in all the barriers to PA, compared with individuals 
who do not satisfy these recommendations. Finally, the 
third hypothesis indicates that the stages of change of 
action and maintenance will present higher values in the 
more self-determined forms of motivation and lower 
values in perceived barriers. Contrary to this, the stages 
of pre-contemplation, contemplation and preparation 
will present lower values in the more self-determined 
forms of motivation and higher scores in all barriers to 
PA. 

Materials and methods

A cross-sectional descriptive-correlational study was 
performed, by means of a quantitative research meth-
odology.

A total of 901 university students (408 men and 493 
women), aged between 18 and 49 years old (mean age 
22.59±3.59), from different faculties at a Spanish Uni-
versity participated in the study. The selection of the 
sample was non-probabilistic, selected by accessibility. 
Following approval by the University’s Ethics Commit-
tee, the decanal team of the different faculties involved 
were contacted, obtaining consent to conduct the study. 
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contemplation, contemplation, preparation, action and 
maintenance.

Procedure

The study took place in the month of March 2014, 
during the class period and far away from the exam pe-
riod. First of all, the informed consent to perform the 
study was obtained and then the different university 
professors were contacted, establishing several dates 
and classrooms to give out the data collect. Before giv-
ing the instruments to the students the objectives of the 
study were explained and some terms that might have 
been confusing were clarified. In this sense, the con-
cepts of “moderate” and “vigorous” PA concepts were 
explained with several practical examples, in order for 
the students to be able to differentiate the activities they 
carry out, adapting them to one intensity or the other. 
In addition, it was highlighted that they had to set out 
in this questionnaire the activities they had carried out 
during the previous week. Students completed the ques-
tionnaires individually, in an adequate working climate, 
and in the presence of the researcher, allocating approx-
imately 15 to 20 minutes. 

Statistical analysis

Firstly, the Kolmogorov-Smirnov test of normality 
was performed, indicating the need to use the paramet-
ric statistic (P>0.05), and the internal consistency was 
calculated using Cronbach’s α coefficient. Indices of 
over 0.70 were obtained. Later on, a descriptive analy-
sis (mean and standard deviation) was conducted of the 
different study variables. In addition, a CFA was carried 
out of the barriers to PA in order to discover the factorial 
structure of the items. Likewise, a bivariate correlation 
analysis was carried out by means of the Pearson cor-
relation coefficient except for the variable “Compliance 
with recommendations on PA”. In this case, as the vari-
able is dichotomous, Spearman’s rho correlation coef-
ficient was used. Later on, a stepwise regression analy-
sis was performed (considering MVPA as a dependent 
variable and the motivational regulation types as inde-
pendent variables). Finally, a two-factor multivariate 
analysis of variance (MANOVA) was carried out (com-
pliance with recommendations and stages of change) in 
motivational regulation and barriers to PA. Bonferroni’s 

Barriers to physical activity

The Scale of Barriers by Chinn, White, Harland, 
Drinkwater and Raybould,29 previously used in young 
population,30 was used to measure the barriers to PA. 
This instrument is comprised of 17 items that measure 
perceived barriers to PA in several factors: eight items 
measure disliking of PA (e.g., “Do not enjoy physical 
activity”), four items measures time constraints (e.g., “I 
do not have enough time”), one item measures safety 
reasons (e.g., “Physical activity outdoors is not safe”) 
and three items measure environmental reasons (e.g., 
“No place to do physical activity”). The item “I am not 
allowed to go out”, referring to typical behaviour of the 
child or adolescent stage, was eliminated. Likewise, the 
item “I have too much school work” was changed into 
“I have too much university work”. The answers cor-
respond to a Likert scale that varies from 0 (“It is not 
a problem at all”) to 6 (“It is a serious problem”). Due 
to the fact that this version has not been used before in 
the university population, the validity of the instrument 
was verified. Following the confirmatory factor analy-
sis (CFA), it was decided to include the item related to 
“safety reasons” in the “environmental reasons” factor, 
making a total of 4 items in this factor (i.e., barriers re-
lating to environmental and safety reasons). Thus, the 
three factors obtained accounted for 60% of the total 
variance. The barriers relating to disliking of PA, with a 
factoral weight of between 0.420 and 0.865, accounted 
for 14% of the variance. On the other hand, the barri-
ers relating to time constraints, with a factoral weight 
of between 0.784 and 0.860, accounted for 19% of the 
variance. Finally, the barriers relating to environmental 
and safety reasons, with a factoral weight of between 
0.650 and 0.754 accounted for 14% of the variance. 
Cronbach’s α coefficients of 0.87 were obtained for the 
disliking barriers in PA, 0.87 for the time constraint bar-
riers and 0.81 for the environmental and safety reasons 
barriers in terms of engagement in PA.

Stages of change

The stages established in the TTM  11 were used to 
measure the stages of change, used in young people in 
the Spanish context.31 The scale is comprised of one 
single question 31 and individuals have to select, from 
the 5 options presented, the stage where he or she is at 
with respect to their behaviour in terms of exercise: pre-
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variance. Along lines, the same more self-determined 
forms of motivation, as well as introjected regulation, 
negatively and significantly correlate to all the barriers 
to PA, whilst external regulation and amotivation do so 
in the opposite direction. Likewise, all the barriers to 
participation are negatively and significantly associated 
with the levels of MVPA and with compliance with the 
MVPA recommendations for university students. 

The results of the MANOVA (tables 3 and 4) indicate 
a significant main effect of the stages of change, where 
the effect size has a mean magnitude (Wilks’s lambda = 
0.434; F(18,262)=23.101; P<0.001; η2

p=0.189). In subse-
quent univariate contrasts, the differences obtained be-
tween the different groups are analysed for each one of 
the variable studies. With respect to compliance with 
engagement in PA (Table III) it can be observed how in-
dividuals who satisfy the recommendations on PA pres-
ent significantly higher values in intrinsic regulation, in-
tegrated regulation, identified regulation and introjected 
regulation. On the other hand, individuals who do not 
comply recommendations on PA present significantly 
higher values in external regulation, amotivation and in 
all barriers to PA, referring to environmental and safety 
reasons, time constraints and disliking of PA.

In connection with the stages of change (Table IV), 
it is noteworthy that those individuals who are in the 

post-hoc was used to determine between which stages 
of change there were significant differences. The effect 
size was also calculated through the partial eta squared 
statistic (η2

p), which allows to learn the magnitude of 
the differences found on eliminating the influence of the 
sample size. All these calculations were carried out us-
ing the SPSS v.21.0 statistical programme.

Results

Table I indicates the results of the correlations, show-
ing that intrinsic regulation, integrated regulation and 
introjected regulation are positively and significantly 
related to the levels of MVPA and to compliance with 
recommendations on PA, whilst external regulation and 
amotivation are negatively associated. On the other 
hand, as seen in Table II, the results of the stepwise linear 
regression analysis for the MVPA levels indicated that 
integrated regulation predicted 19% of the explained 

Table I.—Correlations between the different study variables.

Study variables 1 2 3 4 5 6 7 8 9 10 11

1. Intrinsic regulation 0.80** 0.68** 0.35** -0.24** -0.37** -0.20** -0.26** -0.55** 0.34** 0.43**
2. Integrated regulation 0.64** 0.40** -0.23** -0.30** -0.23** -0.39** -0.56** 0.43** 0.52**
3. Identified regulation 0.41** -0.17** -0.38** -0.20** -0.21** -0.42** 0.26** 0.30**
4. Introjected regulation 0.19** -0.00 -0.02 -0.13** -0.12** 0.18** 0.13**
5. External regulation 0.39** 0.22** 0.16** 0.40** -0.15** -0.21**
6. Amotivation 0.25** 0.15** 0.51** -0.15** -0.18**
7. �Environment and safety 

barriers
0.37** 0.42** -0.17** -0.18**

8. Time constraints barriers 0.37** -0.27** -0.34**
9. Disliking of PA barriers -0.34** -0.44**
10. MVPA 0.87**
11. �Compliance with 

recommendations on PA 
(yes/no) a

Mean 2.82 2.37 3.07 1.46 0.44 0.37 1.27 3.34 1.07 39.66 48.3% b

Standard deviation 0.98 1.28 0.81 0.88 0.68 0.62 1.22 1.64 1.07 49.14
Cronbach’s α 0.87 0.93 0.71 0.69 0.79 0.75 0.71 0.87 0.87
a Since the variable “Compliance with recommendations on PA”, is dichotomous, the existing correlations have been carried out using Spearman’s rho correlation 
coefficient; b the values that appear in the Mean of Compliance with PA refers to university students who satisfy the recommendations. 

Table II.—Regression analysis of the MVPA.

Variables B SEB β ΔR2

MVPA 0.192**
Step 1 Integrated 

regulation
17.026 1.161 0.439
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tulated that the more self-determined forms of moti-
vation would be associated with and would positively 
predict the levels of MVPA, as well as compliance with 
the MVPA recommendations, and would be negatively 
associated with all barriers to PA. In addition, it was 
postulated that barriers to participation would be nega-
tively associated with the levels of MVPA and compli-
ance with the MVPA recommendations for university 
students. 

The findings of this study support this first hypoth-
esis. Therefore, the more self-determined forms of mo-
tivation (i.e., intrinsic regulation, integrated regulation 
and identified regulation) showed a positive and signifi-
cant correlation with the MVPA levels, as well as with 

stages of change of maintenance, action and preparation 
present significantly higher values in intrinsic regula-
tion, integrated regulation and identified regulation than 
those in the stages. In addition, in the stages of change 
of action and maintenance, significantly lower values 
can be seen in the barriers referring to time and to dis-
liking of PA with respect to the other stages of change.

Discussion

The objective of this study was to analyse the exist-
ing relationships between the PA carried out by univer-
sity students, the perceived barriers to PA, motivation 
to PA and stages of change. The first hypothesis pos-

Mean SD Mean SD SE F(18, 262) P value

1. Intrinsic regulation 3.26 0.76 2.42 1.00 0.03 197.265 <0.001
2. Integrated regulation 3.05 1.03 1.74 1.13 0.04 327.30 <0.001
3. Identified regulation 3.33 0.65 2.83 0.88 0.02 91.85 <0.001
4. Introjected regulation 1.58 0.90 1.35 0.84 0.02 16.18 <0.001
5. External regulation 0.30 0.55 0.57 0.76 0.02 37.96 <0.001
6. Amotivation 0.25 0.47 0.48 0.72 0.02 32.22 <0.001
7. Environment and safety barriers 1.01 1.06 1.50 1.31 0.04 37.35 <0.001
8. Time constraints barriers 2.78 1.52 3.86 1.58 0.05 107.36 <0.001
9. Disliking of PA barriers 0.59 0.72 1.52 1.15 0.03 204.56 <0.001

Comply with recommendations
(N.=435; 48.3%)

Do not comply with recommendations
(N.=466; 51.6%)

Contrast between groups

Table III.—MANOVA and descriptive statistics in the different study variables, among individuals who comply and do not comply with 
the recommendations on PA.

Table IV.—MANOVA and descriptive statistics on the different study variables, in the different stages of change.

Study variables

Pre-contemplation 
(PC) 

(N.=39)

Contemplation 
(C)

(N.=130)

Preparation
(P)

(N.=285)

Action 
(A)

(N.=84)

Maintenance 
(M)

(N.=363)
Contrast between groups

Mean SD Mean SD Mean SD Mean SD Mean SD SE F(18, 262) P value

1. Intrinsic regulation 1 1.63 1.17 1.95 0.91 2.59 0.86 2.97 0.88 3.41 0.62 2.76 115.71 <0.001
2. Integrated regulation 2 1.03 1.14 1.14 0.89 1.84 1.02 2.43 1.07 3.36 0.74 2.29 212.55 <0.001
3. Identified regulation 3 2.19 1.22 2.56 0.89 2.87 0.74 3.23 0.65 3.46 0.57 3.01 62.57 <0.001
4. Introjected regulation 4 0.88 0.75 1.17 0.82 1.31 0.80 1.62 0.91 1.70 0.88 1.40 18.56 <0.001
5. External regulation 5 0.53 0.74 0.67 0.87 0.55 0.73 0.44 0.62 0.26 0.49 0.40 12.74 <0.001
6. Amotivation 6 0.76 1.18 0.66 0.80 0.38 0.58 0.33 0.50 0.23 0.46 0.33 16.05 <0.001
7. �Environment and safety 

barriers 7
1.41 1.22 1.72 1.29 1.49 1.27 1.12 1.16 0.95 1.07 1.19 14.24 <0.001

8. Time constraints barriers 8 4.31 1.42 4.21 1.54 3.90 1.41 3.16 1.43 2.52 1.51 3.23 54.30 <0.001
9. Disliking of PA barriers 9 1.98 1.53 2.01 1.08 1.30 1.00 0.89 0.88 0.51 0.68 1.00 81.98 <0.001
1 a) M>PC, C, P, A; b) A>PC, C, P; c) P>PC, C; 2 a) M>PC, C, P, A; b) A>PC, C, P; c) P>PC, C; 3 a) M>PC, C, P; b) A>PC, C, P; c) P>PC, C; d) C>PC; 4 a) M>PC, 
C, P; b) A>PC, C, P; c) P>PC;  5 a) M<P; 6 a) M<PC, C, P; b) A<PC, C; c) P<PC, C; 7 a) M<C, P; b) A<C; c) P<PC, C; 8 a) M<PC, C, P, A; b) A<PC, C, P; 9 a) M<PC, 
C, P, A; b) A<PC, C, P; c) P<PC, C.P
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in this group of students to increase the levels of PA, 
favouring the decrease of this type of barriers.

On the other hand, the second hypothesis sustained 
that students who comply with the recommendations 
on PA would present higher values in the more self-
determined forms of motivation and lower values in the 
more controlled motivation and amotivation types, as 
well as in all barriers to PA, with respect to individuals 
that did not comply with these recommendations. The 
findings point out that the hypothesis is fulfilled. In this 
study, students who comply with recommendations of 
PA, presented significantly higher values in intrinsic 
regulation, integrated regulation, identified regulation 
and introjected regulation. Similarly, other studies have 
shown a high association between the more self-deter-
mined forms of motivation and compliance with PA lev-
els in the university environment.37 This may be due to 
the fact that individuals who have a more internal locus 
of coincidence with respect to engagement in exercise 
prove to be physically more active.38 To the contrary, 
students who do not comply with recommendations on 
PA presented significantly higher values in external reg-
ulation and amotivation. These findings are consistent 
with those from a recent study, in which it was showed 
that more active behaviours are negatively associated 
with amotivation.39

On the other hand, students who do not satisfy the 
recommendations presented more barriers to PA. In 
this sense, a substantial body of research indicates that 
barriers are considered to be one of the main predic-
tors of PA levels.. More specifically, of the three types 
of barriers, time constraints accounted for the highest 
values in the university population. This may be due to 
the fact that entering into the university stage represents 
a larger number of academic tasks and responsibilities 
that might obstruct the reconciliation and organisation 
of leisure time.40 These results are in keeping with the 
barriers to PA identified in other studies on the univer-
sity population.20

Finally, the third hypothesis indicates that the stages 
of change of action and maintenance will present higher 
values in the more self-determined forms of motiva-
tion and lower values in perceived barriers to PA. To 
the contrary, the stages of pre-contemplation, contem-
plation and preparation will present lower values in the 
more self-determined forms of motivation and higher 
scores in all barriers to PA. 

compliance with MVPA recommendations for univer-
sity students. These results are in keeping with the find-
ings of a recent systematic review by Teixeira, Carraça, 
Markland, Silva and Ryan 32 who highlight the impor-
tance of fostering more self-determined forms of moti-
vation to improve the levels of MVPA in youth-adults. 
Moreover, as occurs in other studies on the university 
population, of all the forms of motivational regulation, 
integrated regulation is associated with and further pre-
dicts the levels of MVPA.26 This fact may be due to the 
fact that university students are able to establish their 
own lifestyles with time, reflecting the maintenance of 
the behavioural pattern, especially when coping with 
obstacles or barriers that are so frequent in this stage, 
such as lack of time or academic stress. Thus, those stu-
dents who understand that PA forms part of their life-
styles may consider that they are not held back by active 
engagement, whereas other students, who may have a 
more intrinsic interest in the activity, may consider that 
it interferes with other obligations or preferences.33 
Based on this, it appears that motivation is closely re-
lated to the PA levels of university students, so encour-
aging the development of intervention programmes that 
have an impact on these more self-determined forms of 
motivation seems a suitable aspect to achieve a more 
active population.

On the other hand, the more self-determined forms 
of motivation and the levels of PA were negatively and 
significantly correlated to all barriers to PA. Consis-
tent with these results, different studies have identified 
lack of motivation as one of the main barriers to PA.34 
Likewise, these results are in line with other studies that 
found that barriers to PA were reversely correlated to 
exercise in the university population.19 Barriers refer-
ring to disliking of PA obtained higher negative correla-
tions. Thus university students who perceive this type 
of barriers to PA seem to be less motivated and appear to 
be less active. Some descriptive studies in Spanish uni-
versity students point out that this type of intrapersonal 
barriers have a high prevalence,23 and may cause the 
abandonment of PA.35 This may be due to the fact that 
some studies on the university population point out that 
the pleasure of participation in PA is related to conti-
nuity in engagement in PA.36 Therefore, the implemen-
tation of intervention programmes, which promote the 
development of motivational processes and emotional 
consequences such as enjoyment, seems to be important 
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levels of MVPA, as well as the implementation of inter-
vention programmes, focused on developing the more 
self-determined forms of motivation could favour com-
pliance with the recommendations on PA for health and 
achieving a stage of change that is closer to action and 
to maintenance.

In terms of study limitations, it seems important to 
highlight that this is a cross-sectional study so its con-
clusions must be interpreted with caution. Therefore, 
this precludes determining causality between the vari-
ables. Likewise, the levels of MVPA were taken with the 
IPAQ instrument, so the findings could have been over-
estimated. However, the use of the IPAQ is justified in 
this study due to the number of individuals selected and 
due to the validity and reliability shown at national and 
international studies. Future studies should contemplate 
measuring the levels of MVPA with an accelerometer 
or using Global Positioning Systems (GPS) in order to 
improve the objectivity and precision in the measure-
ments made. Likewise, it is advisable to include other 
study variables that exist in the SDT1,0which could pro-
vide a broader vision of the university students’ engage-
ment in PA (e.g., enjoyment, academic performance, 
intention of being physically active). As a result of this 
study, it also seems appropriate to develop intervention 
programmes in university students that have an impact 
on the more self-determined forms of motivation, espe-
cially integrated regulation, to overcome the barriers to 
PA, mainly those related to enjoyment. Specifically in 
university students with low levels of motivation and 
enjoyment, the social context is relevant to support au-
tonomy (e.g., providing different on-campus sports ac-
tivities), competence (e.g., adapting activities to each 
student’s individual needs whilst being accessible for 
beignners) and relatedness (e.g., proposing different ac-
tivities and social tournaments on campus), according 
to SDT. Moreover, some students suggested the impor-
tance of being informed through various media tools, 
such as Facebook the different activities and events.46

Conclusions

Noteworthy among the findings is the positive rela-
tionship between the more autonomous forms of regula-
tion, especially integrated regulation, and the levels of 
MVPA. However, the barriers to engagement are nega-
tively related to PA levels and the more self-determined 

The findings indicate that the hypothesis is partially 
satisfied due to the fact that the stage of change of ac-
tion, maintenance and preparation present significantly 
higher values in the more autonomous motivational 
regulation types, as well as in introjected regulation, 
with respect to the other stages of change. Contrary to 
what could be expected, no significant differences are 
observed in external regulation between the different 
stages of change. Regarding to the stages of change of 
pre-contemplation and contemplation, it is observed that 
amotivation presents significantly higher values with re-
spect to the stages of change of action and maintenance. 
Similarly, authors such as Daley and Duda41 indicated 
that university students in the first stages of change felt 
less motivated to engage in PA than those who were in 
the last stages of action and maintenance. These results 
are in line with the study by Salter et al.42 on the univer-
sity population, who found that the maintenance stage 
was positively associated with integrated regulation and 
intrinsic regulation. In this sense, if a university student 
engages with certain regularity or frequency in PA, the 
motivational regulation may be a variable that explains 
this pattern of behaviour. 

On the other hand, it can be observed in this study that 
the stages of change of action and maintenance present 
significantly lower values in the barriers referring to 
time and disliking of PA with respect to the other stages 
of change. Along this line, a recent study by Abarca-
Sos et al.43 indicates that the barriers to engagement de-
crease progressively throughout the stages of change, 
showing higher values in the stages of precontempla-
tion and contemplation. Furthermore, different scien-
tific evidence has shown that the barriers to PA prove 
to be a negative predictor of the stages of change.34, 44 
Thus, as indicated by Marshall and Biddle 45 in a meta-
analysis, the stages of change show a high association 
with the different levels of PA and with the perceived 
barriers to engagement. In this regard, the elimination 
of perceived barriers could bring university students 
closer to stages of change such as preparation or even 
action, predisposing them to engagement as they do not 
encounter so many barriers.

Hence, the psychological variables used in these two 
theoretic frameworks appear as complementary factors 
that may help explain the engagement in PA of univer-
sity students. In this way, the identification of specific 
barriers in university students associated with higher 
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24.	 Wilson PM, Rodgers WM, Loitz CC, Scime G. «It’s who I am … re-
ally!». The importance of integrated regulation in exercise contexts. J 
Appl Biobehav Res 2006;11:79-104.

25.	 González-Cutre D, Sicilia A, Fernández A. Hacia una mayor comp-
rensión de la motivación en el ejercicio físico: Medición de la regu-
lación integrada en el contexto español. Psicothema 2010;22:841-7.
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tive. Res Q Exerc Sport 2000;71:114-20.

27.	 Roman B, Ribas L, Ngo J, Serra L. Validación en población cata-
lana del cuestionario internacional de actividad física. Gac Sanit 
2013;27:254-7. 

28.	 Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, 
Ainsworth BE, et al. International physical activity question-
naire: 12-country reliability and validity. Med Sci Sports Exerc 
2003;35:1381-95. 

29.	 Chinn DJ, White M, Harland J, Drinkwater C, Raybould S. Barri-
ers to physical activity and socio-economic position: implications for 
health promotion. J Epidemiol Community Health 1999;53:191-2.

30.	 Zaragoza J, Generelo E, Julián JA, Abarca-Sos A. Barriers to partici-
pation in physical activity among adolescent girls defined by physical 
activity level. J Sports Med Phys Fitness 2011;51:128-35.

31.	 Kearney JM, De Graaf C, Damkjaer S, Engstrom LM. Stages of 
change towards physical activity in a nationally representative sam-
ple in the european union. Public Health Nutr 1999;2:115-24. 

32.	 Teixeira PJ, Carraça EV, Markland D, Silva MN, Ryan RM. Exercise, 
physical activity, and self-determination theory: A systematic review. 
Int J Behav Nutr Phys Act 2012;9:78. 

33.	 Pelletier LG, Sarrazin P. Measurement issues in self-determination 
theory and sport. In: Hagger MS, Chatzisarantis NLD, editors. Intrin-
sic motivation and self-determination in exercise and sport. Cham-
paign, IL: Human Kinetics; 2008. p. 143-52.

34.	 Hazam A. Measuring stages of change, perceived barriers and self ef-
ficacy for physical activity in Saudi Arabia. Asian Pac J Cancer Prev 
2013;14:1009-16.

forms of motivation. Finally, students in the stages of 
action and maintenance, and students who comply with 
the recommendations on PA present higher values in the 
more self-determined forms of motivation and lower 
values in barriers to participation.

All of this shows patterns for the development of in-
tervention programmes that will have an impact on the 
more volitive profiles of university students, being able 
to achieve a greater increase in MVPA levels. Thus, it is 
important to reduce the barriers to PA, especially those 
related to disliking of PA, given its relationship with 
the levels of MVPA and compliance with recommen-
dations on engagement. The creation of environments 
to promote PA in university students is a fundamental 
aspect, in order to adopt and establish a series of healthy 
and more active habits that can continue until the adult 
stage. 

References

1.	 Dumith SC, Gigante DP, Domingues MR, Kohl HW. Physical activity 
change during adolescence: a systematic review and a pooled analy-
sis. Int J Epidemiol 2011;40(3):685-98. 

2.	 Telama R, Yang X, Viikari J, Valimaki I, Wanne O, Raitakari O. 
Physical Activity from Childhood to Adulthood: A 21-Year Tracking 
Study. Am J Prev Med 2005;28:267-73. 

3.	 World Health Organization. Global Recommendations on Physical 
Activity for Health. Geneve, Switzerland: WHO Press; 2010.

4.	 Cocca A, Liukkonen J, Mayorga-Vega D, Viciana-Ramírez J. Health-
related physical activity levels in spanish youth and young adults. 
Percept Mot Skills 2014;118:247-60.

5.	 Varela-Mato V, Cancela JM, Ayan C, Martín V, Molina A. Life-
style and health among Spanish university students: differences by 
gender and academic discipline. Int J Environ Res Public Health 
2013;10:2728-41. 

6.	 Sallis JF, McKenzie TL, Beets MW, Beigle A, Erwin H, Lee S. Physi-
cal education´s role in public health: steps forward and backward 
over 20 years and HOPE for the Future. Research Quarterly for Exer-
cise and Sport 2012;83:125-35. 

7.	 El Ansari W, Oskrochi R, Haghgoo G. Are students’ symptoms and 
health complaints associated with perceived stress at university? Per-
spectives from the United kingdom and Egypt. Int J Environ Res Pub-
lic 2014;11:9981-10002.

8.	 Bray SR. Self-efficacy for coping with barriers helps students stay 
physically active during transition to their first year at a university. 
Res Q Exerc Sport 2007;78:61-70. 

9.	 Zhang T, Solmon M. Integrating self-determination theory with the 
social ecological model to understand students’ physical activity be-
haviors. Int Rev Sport Exerc Psychol 2013;6:54-76.

10.	 Ryan RM, Deci EL. Self-determination theory and the facilitation of 
intrinsic motivation, social development, and well-being. Am Psy-
chol 2000;55:68-78. 

11.	 Prochaska JO, DiClemente CC. Stages and processes of self-change 
of smoking: Toward an integrative model of change. J Consult Clin 
Psychol 1983;51:390-95.

12.	 Sallis JF, Owen N, Fisher EB. Ecological models of health behavior. 
In: Glanz K, Rimer BK, Viswanath K, editors. Health behavior and 
health education: Theory, research, and practice. San Francisco, CA: 
Jossey-Bass; 2008. p. 465-85.

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



Sevil	I NTRON POLYMORPHISM IN MYL1 AND ENDURANCE EXERCISE

10	 The Journal of Sports Medicine and Physical Fitness	 ???? 2016

41.	 Daley A, Duda JL. Self-determination, stage of readiness to change 
for exercise, and frequency of physical activity in young people. Eur 
J Sport Sci 2006;6:231-43. 

42.	 Salter ERS, Sillice MA, Mitchell KS, Ramusson AM, Allsup K, Bill-
er H, Rossi JS. Predictors of long-term exercise maintenance among 
college aged adults: Role of body image anxiety. Calif J Health Pro-
mot 2014;12:27-39.

43.	 Abarca-Sos A, Bois JE, Generelo E, Julián JA, Zaragoza, J. Appli-
cation of stages of change model to adolescents’ physical activity 
in relation to psychological variables. J Sports Med Phys Fitness 
2015;55:1397-406.

44.	 Mohammadi I, Ziaeiha M, Safari A, Khalaj M, Mohammadi B, Mor-
shedi H. [Predicting the stages of change in physical activity behavior 
of QUMS students with Pender’s model]. Journal of Qazvin Univer-
sity of Medical Sciences 2010;14:58-66. [Article in Persian]

45.	 Marshall SJ, Biddle SJH. The transtheoretical model of behavior 
change: a meta-analysis of applications to physical activity and exer-
cise. Ann Behav Med 2001;23:229-46.

46.	 Deliens T, Deforche B, De Bourdeaudhuij I, Clarys P. Determinants 
of physical activity and sedentary behaviour in university students: 
a qualitative study using focus group discussions. BMC Psychol 
2015;15:201. 

35.	 Gómez-López M, Granero-Gallegos A, Baena-Extremera A, Ruiz-
Juan F. The abandonment of an active lifestyle within university stu-
dents: reasons for abandonment and expectations of re-engagement. 
Psychol Belg 2011;51:155-75. 

36.	 Cocca A, Mayorga-Vega D, Viciana J. Relación entre niveles de ac-
tividad física y placer de ser activos en estudiantes universitarios. 
Revista Iberoamericana de Psicología del Ejercicio y el Deporte 
2013;8:359-72.

37.	 Ullrich-French S, Smith AL, Cox AE. Attachment relationships and 
physical activity motivation of college students. Psychol Health 
2011;26:1063-80. 

38.	 Friederichs SAH, Bolman C, Oenema A, Lechner L. Profiling physi-
cal activity motivation based on self-determination theory: a cluster 
analysis approach. BMC Psychol 2015;3(1). 

39.	 Farmanbar R, Niknami S, Hidarnia A, Lubans DR. Psychomet-
ric properties of the Iranian version of the Behavioral Regulation 
in Exercise Questionnaire-2 (BREQ-2). Health Promot Perspect 
2013;1:95-104.

40.	 Ibrahim S, Karim NA, Oon NL, Ngah, WZ. Perceived physical ac-
tivity barriers related to body weight status and sociodemographic 
factors among Malaysian men in Klang Valley. BMC Public Health 
2013;13:236-46. 

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material discussed in the manu-
script.

Article first published online: November 10, 2015. - Manuscript accepted: November 6, 2015. - Manuscript revised: September 30, 2015. - Manuscript 
received: May 5, 2015. 

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28

View publication stats

https://www.researchgate.net/publication/283718643

