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Abstract:

Flexibility is a somewhat complicated concept to define due to the large number of terms and components it
encompasses and there are many stretching techniques we can use. However, the knowledge that university
students of Physical Education have, according to previous studies, is often very scarce. The purpose of this
study was to obtain information about flexibility and the practical application of stretching techniques possessed
by students at the Latvian Academy of Sports Education in Riga, Latvia. A sample of 159 volunteer students
participated in the present study, (male n = 83; female n = 76) from four courses and the first year of Master's
degree in Physical Education (age 21.51 + 2.40 years). The students completed the survey consisting of 14
questions related to their knowledge of stretching techniques and part of the training session in which they
perform stretching. The knowledge and use of stretching techniques was low for both university and Master’s
students, but the third-year students had more knowledge (1.87 + 0.672 vs. 0.84 £ 0.569). Most of the
participants do not usually have dedicated stretching sessions and if they do, they are rare (0.20 £+ 0.659). Most
participants tend to stretch during both warm-up and cool-down. The knowledge of university students about
flexibility and stretching is insufficient. In conclusion, we agree that the use of stretching by university students
during their training sessions is low. It would be advisable to implement intervention programmes and sessions
dedicated solely to the development of this physical quality at the school and/or university.

Key Words:- Development of flexibility, static-passive technique, bouncing technique, range of motion,
practical application flexibility.

Introduction

Flexibility is a component associated with physical fitness in relation to health (Micheo, Baerga &
Miranda, 2012), and is defined as the ability to be able to execute movements with a large joint range of motion
(Merino-Marban et al., 2011). It is improved by performing stretching exercises, a very popular exercise
modality generally used for health, recreation, and performance purposes (Babault et al., 2021).

Flexibility is an important component of health-related physical fitness and sport performance (Brito et
al., 2013). Therefore, exercises that improve flexibility are usually included in the routines of athletes, in the
prescriptions for sedentary people, people over 65 years old or with any pathology related to mobility, so that
they can improve their health and quality of life (Brito et al., 2013). Flexibility is assessed in most of the health-
related fitness batteries (Marques et al., 2021).

In relation to the pathologies and problems caused by the lack of stretching, Urrutia (2020) points out
that stretching, within the field of physiotherapy today, is a common therapy and is used to increase flexibility
(Decoster, 2005; Gunn, 2018), to prevent and cure contractures (Harvey, 2017) or to manage different
pathologies (Page, 2012). Thus, cramps, contractures or muscle stiffness appear quite frequently in people and
increase in the elderly, in people who have done some physical exercise and in pregnant women (Thompson,
2007). In addition, they can lead to various pathologies related to muscle injuries that are effectively treated
during recovery periods thanks to stretching (Rodas et al. 2009).

Flexibility can be improved through different stretching techniques such as static-passive stretching in
trained men (Dias et al. 2017), dynamic stretching technique in healthy men (Barbosa et al. 2018),
proprioceptive neuromuscular facilitation (PNF) technique in older adults between 65 and 85 years old (Silva et
al. 2017) and bouncing technique in adolescent girls (Becerra-Fernandez et al., 2016) and in different
populations. On the other hand, stretching is a very common practice in both physical-sports and clinical
settings, whose main purpose is to maintain or improve range of motion (Ayala, Sainz and Cejudo, 2012), since
the lack of stretching ends up causing muscle shortening (Becerra-Fernandez et al., 2017) and can limit the
ability to carry out daily activities (Bushman, 2017).

Not all stretching is performed in the same way or pursues the same objective. Depending on the
context (clinical, warm-up, cool-down, specific sessions), the application of one technique or another will be
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more appropriate to achieve the proposed objectives (Ayala, Sainz & Cejudo, 2012). The static-passive technique
used during warm-up may decrease performance in subsequent strength tasks related to the soleus (Trajano et al.,
2020). However, when a dynamic technique is used in the warm-up, performance increases in speed exercises
(Zmijewski et al., 2020) and explosive strength exercises (Merino-Marban et al., 2021). And performing the
same static-passive stretches during the cool-down seems to be more effective in improving flexibility than
performing them during the warm-up (Mayorga-Vega et al., 2014). Therefore, it is of vital importance that
doctors, coaches, physical trainers, and other members in the field of physical-sports activity know the
characteristics, advantages, and disadvantages of each of the different stretching techniques (Ayala, Sainz &
Cejudo, 2012). Therefore, the proper use of stretching techniques and exercises is a key element when
performing physical activity (Passarella et al., 2020).

Furthermore, according to the studies of Mayorga-Vega, et al. (2011) and Oshita, et al. (2017), the
knowledge about flexibility techniques and the practical application of these techniques is not sufficient in
university students and in the general population and knowledge of stretching should be improved when experts
are present.

For all of the aforementioned reasons the question and the approach of the present study was born: do
future PE teachers have sufficient knowledge about stretching and its practical application? This study aims to
determine the knowledge of Physical Education (PE) students (Latvian Academy of Sports Education, Riga)
about stretching techniques, how they are applied, which stretches they perform in their training sessions and to
analyze whether this knowledge improves over the years of the study.

Material & methods

An observational, cross-sectional, descriptive study was conducted on a sample of 159 volunteer
university students from the Latvian Academy of Sports Education in Riga.
Participants

A sample of 159 volunteer university students (83 males and 76 females), corresponding to the four
university courses and the first year of the Master's degree at the Academy of Sports Education, located in an
urban area of the city of Riga (Latvia), participated in the present study. From the total number of participants,
those belonging to the second and fourth year and the first year of the Master's degree were eliminated as the
sample was not representative of the second and fourth year and the first year of the Master's degree. Therefore,
the sample finally consisted of 148 university students (78 males and 70 females) from the first and third years of
the Academy of Sports Education (Table 1).

The protocol of the present study was first approved by the Ethics Committee of the Latvian Academy
of Sports Education. Afterwards, the university students were fully informed about all the characteristics of the
study and were required to sign an informed consent document. The study protocol respected the current
agreement of the Declaration of Helsinki (AMM, 2013) on ethical principles for research involving human
subjects.

Procedure/Test protocol

Students completed an ad hoc questionnaire designed with the intention of obtaining information on the
knowledge and practical application of stretching techniques. This questionnaire was the same as the one used in
a similar study conducted in a Spanish university population (Mayorga-Vega et al., 2011). The questionnaire
consisted of 14 questions, including questions about the techniques students knew, the type of techniques they
used and at what point in the session they applied them.

Measure/Instruments

The questionnaire started with general questions (name, gender and age). After which they were asked
about PA habits, stretching habits and knowledge about stretching through the following questions (the
questionnaire was translated into Latvian by the 2nd author of the study):

1- Are you federated in any sport?

2- How many hours of Physical Activity do you performance per week?

3- What is the maximum number of training hours that you do in a weekday?

4- What is the maximum number of training hours that you do in a day at the weekend?
5- What sports do you do?

6- What sports do you spend more time doing/training?

7- How many minutes do you spend stretching in a single training session?

8- In which part of the training session do you stretch?

9- Do you dedicate any training session exclusively to stretching?

10- How much time do you allow between training sessions and stretching?

11- What stretching techniques do you know?

12- Which stretching techniques do you use when you are training?

13- Which stretching techniques do you use when you are warming up for training?
14- Which stretching techniques do you use when you are cooling down after training?
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Data collection and analysis / Statistical analysis

An analysis of descriptive statistics, frequency tables and Pearson's chi-square tests was performed to describe
key trends in the data collected and to observe the behavior of the sample. The different statistics were performed
with the statistical software SPSS Version 25.0 for Windows (IBM® SPSS® Statistics).

Results
A descriptive analysis of the data was carried out. Table 1 shows the general characteristics of the participants.

Table 1. General characteristics of the participants

1st Year 3rd Year Total
Participants 53 95 148
Age 20.98 £3.42 21.48 £.955 21.30+£2.19
Men / Women 20/33 58737 78 /70
Federated / Non federated 16 /37 271768 43 /105

Table 2 shows the differences in PA habits, time spent stretching, stretching techniques known and used in
practice by the first and third-year students. It is worth highlighting the few minutes dedicated to stretching in
each session (2.80 + 1.267), and the relative absence of sessions dedicated to stretching per week (0.20 £ 0.659).
Moreover, third-year students know more stretching techniques than first- year students (1.87 = 0.672 vs. 0.84 +
0.569).

Table 2. Physical Activity and Stretching Habits

1° 3° Mean
Hours of PA/week 5.77 £ 1.694 5.04+1.617 5.30+1.677
Weekly PA sessions 4.79£2.134 4.32+£2.398 4.49 +£2.311
Min. of stretching/session 3.13+£1.428 2.61+1.133 2.80+1.267
Stretching sessions 0.28 +0.794 0.16 £0.571 0.20 + 0.659
Min. between exercise and stretching 86.91 £74.734 66.20 = 87.445 73.61 +83.454
Num. of known techniques 0.84 £ 0.569 1.87£0.672 1.54 £0.777
Num of techniques they can explain 0.45+0.932 0.76 + 0.986 0.65 +0.975
Num. of techniques in warming up 0.89 +0.506 1.06 £ 0.501 1.00 £ 0.508
Num. of techniques in main part 0.94 +0.569 1.28 £ 0.630 1.16 £ 0.629
Num. of techniques in cooling down 0.87 +0.440 1.07 £ 0.550 1.00 + 0.522

Table 3 shows at which stage of the session participants stretch.

Table 3. Frequencies of stretching phases of the session

First year Valid Third Year Valid
Frecuency porcentage Frecuency Porcentage

0 1 1.9% 1 1.1 %

1 15 283 % 17 17.9 %
2 0 0% 0 0%
ly2 1 1.9% 0 0%

3 8 15.1% 23 242 %

ly3 27 51% 54 56.9 %
1,2y3 1 1.9% 0 0%

Total 53 100 % 95 100 %

0= Non phase; 1= Warm up; 2= Main part; 3=Cool down.
In Table 4, we can observe the frequency of the weekly training sessions in which they perform some kind of
stretching. Most of the participants perform some stretching in at least two sessions per week.

Table 4. Frequencies of weekly sessions with some stretching

Num of sessions First year Valid Third year Valid
Frecuency percentage Frecuency percentage
0 1 1.9 % 0 0%
1 9 17.0 % 9 9.5%
2 43 81.1 % 86 90.5 %
Total 53 100 % 95 100 %

Table 5 shows the frequency of exclusive stretching sessions. Most of the participants do not perform exclusive
stretching sessions.
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Table S. Frequencies of weekly exclusive stretching sessions

Num of sessions First year Valid Third year Valid
Frecuency percentage Frecuency percentage
0 45 84.9 % 85 89.5%
1 4 7.5 % 8 8.4%
2 2 3.8% 0 0%
3 1 1.9% 1 1.1 %
4 1 1.9% 1 1.1 %
Total 53 100 % 95 100 %

Lastly, Figures 1 and 2 show the number of minutes (%) of participants in the first and third year, respectively,
that elapse between a training session and the subsequent stretching.
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Figure 2: Minutes between training and post-stretching (Srd Year)

Dicussion

The aim of the present study was to investigate the knowledge about stretching techniques and their
application in physical activity and sport among university students of the Latvian Academy of Sport Education,
Riga. Our results revealed that PE and sports students are healthy and physically active but have a low level of
knowledge about stretching techniques and their practical application. The time dedicated to stretching is
insufficient and no sessions are dedicated exclusively to stretching.

Despite the total number of participants who enrolled in the study (148), it is striking that despite being
students of Sports Education, only 43 are federated in some sport modality (Table 1).

The hours of PA they perform each week is 5.30h (Table 2). This result is in line with the
recommendations of 150-300 minutes per week of PA for general health recommended by the OMS (2020).
Regarding the minutes dedicated to stretching in each session, these are very low (mean 2.80 + 1.267) which
contrasts to studies indicating that the practice of stretching is widespread among professional and amateur
athletes (Sainz de Baranda & Ayala, 2010). This is difficult to understand in future sport and Physical Education
professionals. This result is related to the lack of sessions dedicated solely and exclusively to stretching (average
of 0.20 sessions per week). According to Babault et al. (2021) stretching is important for pain reduction,
recovery and improved quality of life among other benefits. Furthermore, according to Oshita et al. (2017),
individuals without regular exercise habits may not have the correct knowledge of stretching and, therefore,
receiving instructions on how to perform stretching is very important for this population.

In addition, the results obtained revealed that the third-year students know more techniques than the
first-year students (Table 2). This is normal since the first-year students have just arrived at university and are in
training, while the third-year students already have a more solid base than the rest of their classmates. Even so,
the techniques known by the third-year students are scarce, as the average per student is less than 2 known
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techniques. Why is this possible? It is possible that the third-year students, despite having studied and known the
different techniques, as can be seen in the results in Table 2, the non-use of these techniques when setting up a
stretching session or not usually doing them after engaging in sport means that this knowledge has been
forgotten with the passage of time. These results are similar to the study by Mayorga-Vega et al. (2011), in which
the survey of 217 Physical Education students revealed that 32.4% of students did not know any stretching
technique.

Table 3 shows that 51% of first-year students and 56.9% of third-year students tend to stretch during
both the warm-up and the cool-down. However, very few students stretch during the main part of the session. In
addition, it should be noted that 28.3% of first-year students only stretch during the warm-up and 15.1% only
during the cool-down. In third-year students, 17.9% stretch exclusively during the warm-up and 24.2% only
during the cool-down. Different authors point out that stretching is most effective when the muscle temperature
rises slightly to moderately (Gama et al., 2018; Garber et al., 2011). Therefore, introducing them at the end of the
warm-up and/or in the cool-down would be more beneficial.

In relation to weekly sessions with some type of stretching (Table 4), most of the students in both
courses perform, during at least 2 training sessions, the relevant stretching. However, observing Table 5, it can be
seen that more than 80% of the students do not do any sessions exclusively dedicated to stretching. Thus, there
seems to be a clear relationship between their knowledge of techniques the use of stretching during training
sessions and the period of time they apply them. Thus, we should be aware of the importance of stretching, as
different types of techniques are not only effective in improving performance, but also in reducing injuries and
promoting sports rehabilitation (Page, 2012; Shrier, 2004; and Stone, 2006). Furthermore, the effect of stretching
not only affects athletes, but also normal people in everyday life (Oshita et a. 2017).

Finally, in relation to the number of minutes of stretching between a training session and the relevant
stretching, Graph 1 illustrates that most first-year students wait an average of at least 30 minutes before
stretching (20.8% of the total), one hour for 22.6% of the students and 18.9% for those who wait at least two
hours before stretching. Regarding the third-year students, 13.7% of the students decide to wait 20 and 30
minutes respectively to do the stretching exercises, but the majority (32.6%) decide to wait one hour to do them.
If we take into account the time they dedicate to work on this physical quality, we can deduce that this
population only dedicates time to stretching the large muscle groups as they stretch for a very short time on
average, which will lead them to stretch for a few seconds each part of the musculature and they will not perform
many repetitions during the stretching. Similarly, in the study by Mayorga et al. (2011), knowledge of the
techniques and their practical application was scarce in the university population.

On this basis, the knowledge that future PE teachers should have should not be so low. As mentioned
above, the benefits of stretching are many and maintaining muscle elasticity and extensibility will allow people
to lead active and healthy lifestyles, reducing the likelihood of developing chronic conditions and diseases
during adulthood (Vernaza et al. 2010). It is important to know the effects of the different stretching techniques.
Thus, for example, according to Montalvo et al. (2023) the dynamic technique is more effective than the static
technique on pain pressure threshold and muscular activation.

Furthermore, knowing that physical inactivity is one of the leading causes of death globally, using
stretching, which is one of the simplest exercises to perform, would be an effective method to prevent physical
inactivity (Oshita et al., 2017; Vernaza et al., 2010). This could be complemented by appropriate instruction by a
supervisor to support exercisers and non-exercisers in performing stretching exercises (Babault et al., 2021;
Oshita et al., 2017).

Practical application

It would be advisable to implement intervention programmes and sessions dedicated solely to the
development of this physical quality at the school and/or university, in order to increase the knowledge and
benefits of training this basic physical quality.

Conclusions

Despite being physical education students (Latvian Academy of Sports Education), the number of
federated students in a sport was quite low (43 students out of 148).

The time students spent on stretching in each session was insufficient (2.80 £ 1.267 min.), although the
time spent training (5.30 = 1.677) is almost one hour per day during the week.

The number of known stretching techniques was lower in the first than in the third year (0.84 + 0.569 vs. 1.87 +
0.672).

Most of the students usually stretch during warm-up and cool-down, but also, there is a high percentage
who only stretch during warm-up or cool-down. 89.5% of the students do not dedicate any session exclusively to
stretching. The results obtained after completing the questionnaire show that physical education students have a
low level of knowledge about stretching techniques and their practical application. It would be advisable to
implement intervention programmes and sessions dedicated solely to the development of this physical quality at
school and/or university, in order to increase knowledge in sports practice.
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