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ABSTRACT
Context and Objective: Hamstring strain is a
common injury in football and it causes a significant amount of time lost from competition
and training. Since poor flexibility is thought to
predispose to muscle strain, stretching is routinely recommended during warm-up routines
by coaches to prevent injuries. However, available evidence suggests that pre-exercise stretching (PES), especially static stretching, has no
benefit on injury rates and may even reduce performance in explosive type activities. We designed this study to assess the attitudes, beliefs
and practices of football coaches regarding
stretching in the prevention of hamstring strains.
Design: A cross-sectional survey. Setting: Mauritius Football Association (MFA). Participants:
26 football coaches registered with the MFA.
Intervention: Questionnaires were distributed to
football coaches of the MFA via sports officers.
Questionnaires were then collected two weeks
after distribution. Main Outcome Measures: Attitudes, beliefs and practices of football coaches
regarding stretching in the prevention of hamstring strains. Results: MFA coaches held generally positive attitudes and beliefs towards
stretching. 88% of coaches felt that PES is beneficial and 93% believed that PES prevents hamstring strains. The majority of coaches recommended stretching after warming up (81%) and
after the training session (93%). 76% of coaches
also advised stretching outside the training
sessions. 96% of coaches used static stretching
to stretch the hamstrings. The hamstrings were
stretched on average for 4 times at each training
session and the mean duration of a static stretch
was 12 seconds. Conclusions: Nearly all coaches
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believed that PES prevents hamstring strains although evidence is limited. Some of the coaches’
beliefs and practices were not in line with current recommendations. Coaches reported that
their stretching practices would be most likely
influenced by scientific research. Thus there is
an urgent need to devise awareness and training
programmes in this area.
Keywords: Stretching; Hamstrings; Strains;
Football; Attitudes; Beliefs; Football Coaches

1. INTRODUCTION
Soccer, or football, as it is officially called by the
“Fédération Internationale de Football Association” (FIFA),
is the most popular sport in the world. Due to the nature
of the game, which involves kicking, sprinting and jumping, muscle strains are common and represent 33% of all
injuries reported in the English professional football clubs
[1]. Hamstring strains in particular are the most common
type of muscular strain to affect the lower limb in the
elite football player [2].
The literature suggests insufficient warm up, poor
flexibility, muscle strength imbalance, muscle weakness,
neural tension, muscle fatigue, dy-synergic contraction
of muscle groups, previous injury and inadequate rehabilitation of previous injury [1,3] as predisposing factors
for hamstring strains. Efforts should be made to prevent
hamstring strain since it is a frustrating injury for coaches
and football players: the symptoms are persistent, a significant amount of matches is missed per hamstring
strain and re-injury rates are high [4]. Since muscle tightness is thought to predispose athletes to strains, stretching is widely regarded as an important part of warm-up
and a necessity for fitness, flexibility and injury prevention [5]. However there is conflicting evidence in the literature concerning the relationship between stretching and
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injury prevention. Coaches usually recommend stretching before participation in sports activities in an effort to
prevent injury [6] and football coaches are no exception.
However, there is a relative lack of literature on the
stretching practices that occur in professional sports [1].
Therefore the purpose of this study is to determine the
attitudes, beliefs and practices of football coaches regarding stretching in the prevention of hamstring strains.

2. METHODS
The study sample consisted of a random sample of 35
football coaches in Mauritius who were registered with
the MFA as at December-March 2010. The final sample
consisted of 26 registered football coaches. The participants coached football teams either on a full-time or
part-time basis.

2.1. Survey Instrument
The survey instrument used was a self-designed questionnaire based on a review of the literature and discussion with physiotherapists and football coaches otherwise not involved in this study. The questionnaire comprised three sections. Section A inquired about personal
demographic information such as gender, age, number of
years of experience as a football coach, and which team/
division was being coached. Section B consisted of an
attitude scale to investigate the coaches’ attitudes and
beliefs towards stretching in football. A 5-point Likert
scale was used, with “strongly disagree” and “strongly
agree” as anchors. Ten positive and negative statements
about stretching were interspersed in the scale. Finally
Section C inquired about the stretching protocols used on
the field, the warm-up and weekly training patterns of
football clubs, which techniques were used to stretch the
hamstrings and the main reason that coaches advised
players to stretch. The questionnaire consisted mostly of
closed-ended questions with two open-ended questions
in Section C.
The first draft of the questionnaire was piloted among
5 individuals and took approximately 15 minutes to be
completed. As per the recommendations received from
the pilot study, some technical terms had to be illustrated
with diagrams or their equivalent French terms given in
brackets.

2.2. Conduct of Study
Ethical clearance was granted by the Research Ethics
Committee of the University of Mauritius for the study.
After initial conversations on the phone, personal meetings were arranged between the researcher and the sports
officers of the MFA. The sports officers agreed to allow
the football coaches to participate in the study and they
Copyright © 2012 SciRes.

distributed the questionnaires to the football coaches.
The questionnaires started being collected 2 weeks after
initial distribution by the researcher. The final return rate
was 77%.

2.3. Procedure
The participants were given a booklet containing an
information sheet, a consent form and a three-section
questionnaire. The information sheet explained the aim
of the study, provided definitions of key terms used
throughout the questionnaire and the contact details of
the researcher. Although the consent form included individual identifiers, it was explained to the sports officers
that completing this part was optional.

2.4. Data Analysis
Initially response frequencies for each survey item
were determined manually in tally form. Microsoft Office Excel 2007 was then used to analyse the data from
the questionnaires. Where an item was left unanswered
on the 5-point Likert scale, it was analysed as though a
neutral response had been chosen [7]. In the other sections of the questionnaire, a valid percentage (i.e. the
denominator is number of respondents to that specific
question, not total number of participants in the study)
was calculated wherever a question was left unanswered
[8].

3. RESULTS
All the respondents were male, with an age range of
19 to 60 years old. The mean age was 46.0 ± 10.6 years.
All had received formal training to become a football
coach. The football coaches coached a variety of teams
ranging from the National Team to the young players in
so-called “Schools of Football”. Table 1 shows the proportion of coaches and their corresponding years of experience.

3.1. Attitudes and Beliefs towards
Stretching
The respondents held generally positive attitudes and
beliefs towards stretching. A majority replied that they
agreed or strongly agreed that: stretching before training
or competition is beneficial (88%) and that stretching
before training or competition helps to prevent hamstring
strains (93%). A majority agreed or strongly agreed that
tight hamstrings are a risk factor for hamstring strains
(77%) and that it is important for football players to have
flexible muscles (100%), as shown in Table 2. Respondents were diverse in their opinions about the statement
that there was not enough scientific proof that stretching
can reduce injuries: 46% stated they disagreed or strongly
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Table 1. Personal demographic information of football coaches.
Number of
respondents

Percentage

<5 years

6

24

5 - 10 years

6

24

10 - 15 years

2

8

>15 years

11

44

Full-time coaches

9

36

Part-time coaches

16

64

Years of experience as football coach

disagreed, 31% stated they agreed or strongly agreed
with the statement and 23% were neutral.

3.2. Perceived Benefits of Pre-Exercise
Stretching
A majority of coaches replied that they agreed or
strongly agreed that: pre-exercise stretching (PES) helps
to prevent hamstring strains (93%), stretching acts as
mental preparation for training/matches (77%) and that
PES increases a player’s performance (88%).

3.3. Perceived Drawbacks of Stretching
As shown in Table 2, responses were diverse concerning whether the time taken for stretching could be
better used on more useful forms of preparation: 53%
stated they disagreed or strongly disagreed, 39% stated
they agreed or strongly agreed with this statement and
8% were neutral. Moreover 88% of respondents disagreed or strongly disagreed that stretching is harmful
and can cause muscle injury.

3.4. Training Patterns
As shown in Table 3, coaches trained their teams on
average for 15.1 ± 7.5 hours per week. Coaches devoted
an average of 1.3 ± 0.6 hours per week to stretching/
flexibility training. As shown in Figure 1, football coaches
devoted 31% of the total weekly training time to skills/
technical training, 30% to endurance training, 12% to
strength/resistance training, and 10% to speed training.
The time spent on stretching/flexibility training accounted
for 9% of the total weekly training time.
All the coaches reported using warm-up before training sessions and before matches. The mean time for
warm-up before training was 23 ± 6 minutes and the
mean time for warm-up before matches was 26 ± 8 minutes.
Figure 2 shows the time at which stretching is recommended by coaches. The majority of coaches recommended stretching after warming up (81%) and after
the training session (93%). 22% reported recommending
stretching before warm-up, 33% during warm-up and 26%
recommended stretching at mid-session. 76% of coaches
also recommended stretching outside training sessions
e.g. at home.

3.5. Stretching of the Hamstrings
96% of coaches reported using the static stretching
technique to stretch the hamstrings while 25% used the
ballistic technique and 42% the PNF technique. 46%
reported using more than one technique to stretch the
hamstrings, and when this was the case, static stretching
(64%) was reported as being the most used technique.
Coaches using static stretching for the hamstrings held
the stretch on average for 12 ± 3 seconds(s). As shown in
Figure 3, 10% held the stretch between 5 - 9 s, 61% between 10 - 14 s, 24% between 15 - 19 s and 5% for 20 s
or more. The number of repetitions ranged from 1 to 7,

Table 2. Attitudes towards stretching.
Strongly
Disagree (%)

Disagree (%)

Neutral (%)

Agree (%)

Strongly Agree
(%)

PES* is beneficial

0

4

8

50

38

PES* prevents hamstring strains

0

0

8

62

31

Time taken on stretching could be better spent

15

38

8

31

8

Warm-up is more important than stretching

4

15

19

54

8

Hamstring tightness is a risk factor for strains

0

12

12

69

8

Stretching can cause muscle injury

4

12

8

73

4

Flexibility is important for football players

42

46

8

4

0

Lack of scientific proof that stretching reduces injuries

0

4

8

73

15

*

PES = pre-exercise stretching.
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*Other
8%
Endurance
30%

Speed
10%

Skills/technical
31%

Strength/Resistance
12%

Flexibility/Stretching
9%

Figure 1. The proportion of each training modality in football clubs. (*Other includes verbal briefing, moral support, explaining tactics and strategies of the game
and mental training).
Table 3. The distribution of weekly training in football clubs.
Training modality

Total
(hours/week)

Mean ± SD
(hours/week)

Endurance training

109.50

4.6 ± 3.8

Strength/resistance training

43.50

1.8 ± 0.3

Flexibility/stretching

31.50

1.3 ± 0.6

Skills/technical training

114.00

4.8 ± 3.0

Speed training

36.25

1.5 ± 1.1

Other

28.75

1.7 ± 1.2

Total

363.50

15.1 ± 7.5

Time of stretching

Outside training
session

15-19 s
24%

26

After warm-up

10-14 s
61%

Figure 3. The duration of a static stretch for the
hamstrings.

93

During middle of
session

5-9 s
10%

KEY
s= seconds

76

After session

20 s or more
5%

advised players to stretch revealed that answers had a
tendency to fall into 4 main categories. 91% wrote that
they advised stretching to avoid muscle injury or to avoid
injuries, 17% to prepare the muscle for exertion, 13% to
prevent muscle cramps and 13% to increase flexibility,
as shown in Figure 4.

81

3.7. Nordic Hamstring Exercises
During warm-up

33

Before warm-up

22
0

20

40

60

80

100

Percentage

Figure 2. The time at which stretching is recommended by
coaches.

with an average of 4 ± 1. Hence football players stretch
the hamstring muscles of each leg for 48 s on average at
each training session.

3.6. Reason for Advising Stretching
The open-ended question asking coaches why they
Copyright © 2012 SciRes.

73% of the coaches reported being familiar with the
Nordic hamstring exercise. Of those that were familiar
with this exercise, when asked whether they believed the
Nordic hamstring exercise was more useful than stretching in preventing hamstring strains, 63% of these coaches
agreed and 37% were “undecided”.

3.8. Influence on Stretching
Recommendations
When asked which factors would most likely influence
their stretching recommendations, football coaches more
often answered that they would be influenced by personal experience (69%), scientific research (81%) and
OPEN ACCESS
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13

To prevent cramps

To prepare muscle for
exertion

17

13

To increase flexibility

91

To avoid injury

0

10

20

30

40

50

60

70

80

90

27

*MFA guidelines

81

**FIFA guidelines
Other coaches'
recommendations

38

81

Scientific research

Personal experience

69

0

100

10

20

30

Percentage

Figure 4. The reasons stated by coaches for advising stretching.

40
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60

70

80

90

Percentage

Figure 5. The factors most likely to influence coaches’ stretching recommendations (*MFA = Mauritius Football Association;
**
FIFA = Fédération Internationale de Football Association).

FIFA guidelines (81%) as shown in Figure 5.
Others
7%

3.9. Other Techniques to Prevent Hamstring
Strains
The open-ended question about any other techniques
used by football coaches to prevent hamstring strains
(apart from stretching, warm-up and eccentric exercise)
yielded answers as shown in Figure 6. Popular answers
were massage (20%) and swimming/aquagym (20%). 7%
answered “leg curls” which has been categorised as concentric hamstring exercise as this exercise focuses on the
concentric phase, although leg curls do have an eccentric
hamstring component. Another 7% answered “hack
squats” which has been classified as quadriceps strengthening and 3% answered cycling. 7% gave answers such
as drinking a lot of water and horse riding, which were
grouped under the category “others”.

Massage
20%

No other
technique
36%

Concentric
hamstring
exercise
7%
Quadriceps
strengthening
7%

Cycling
3%

Swimming/
Aquagym
20%

4. DISCUSSION

Figure 6. Other techniques to prevent hamstring muscle strain.

4.1. Attitudes and Beliefs towards
Stretching

before training in a football population has been studied
[13]. Although the intervention significantly decreased
football injuries, the efficacy of the stretching procedure
itself could not be evaluated due to the multiple interventions used. In another study, a pre-exercise static stretching programme significantly reduced the number of
strains of the lower limb in American football players
[14]. Other studies carried out on army recruits and on
recreational runners have not found significant decreases
in injuries after the implementation of a pre-exercise
static stretching (PES) protocol [15,16]. Therefore there
is insufficient scientific evidence to support the MFA
coaches’ beliefs that PES can reduce hamstring strains.
In fact, 31% of coaches agreed that there is a lack of scientific proof on the subject matter while 46% disagreed
or strongly disagreed to this statement. This suggests that
football coaches who felt that there was a lack of evidence on the effectiveness of stretching in decreasing
muscle strains nevertheless used stretching, probably out
of habit or based on personal experience.

Results from the study showed that football coaches
who are members of the Mauritius Football Association
(MFA) have generally positive attitudes and beliefs regarding stretching. These attitudes and beliefs are similarly reflected in a study on high school coaches in the
USA [8]. From the findings, the vast majority believed
that stretching before training or competition helps to
prevent hamstring strains (93%). However, the literature
contains limited evidence to support the hypothesis that
PES can reduce injuries sustained during training or
competition. Many systematic reviews of the literature
have concluded that PES does not significantly reduce
exercise-related injuries [6,9-11]. However, it must be
noted that these reviews were not based exclusively on
studies that investigated the effect of PES on hamstring
strains in football players. There is a lack of studies on
the effect of stretching on hamstring strains in football
players [12]. The effect of contract-relax PNF stretching
Copyright © 2012 SciRes.
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From the findings, 88% of coaches believed that PES
increases a player’s performance. Evidence in the literature tends to point towards a decrease in strength, and
thus in performance, following an acute bout of stretching [17,18]. Some authors found that a bout of static
stretching decreased maximal voluntary force for up to
two hours [19,20]. On the other hand, dynamic stretching
protocols may be beneficial for explosive type of activities [21] and may be useful for increasing flexibility
without decreasing athletic performance [22].
From the study, it was found that 77% of the football
coaches believed that tight hamstrings are a risk factor
for hamstring strains and all the respondents believed
that it is important for football players to have flexible
muscles. It has been suggested that football players with
hamstring tightness should stretch intensively so as to
decrease their risk of muscle strain [23]. Increased flexibility (i.e. more compliant muscle) may help to reduce
the risk of injury [22] and may benefit performance in
football which involves a high intensity of stretch-shortening cycles [24].

4.2. Stretching Practices
MFA coaches stretched their players on average for
1.3 ± 0.6 hours per week. This time period included
stretching of the hamstrings as well as all other muscles
that football coaches stretch. 76% of MFA football coaches
also recommended stretching outside training sessions,
and if football players follow their coaches’ recommendations, the amount of flexibility training would therefore be more than the reported 1.3 hours per week. We
did not investigate the duration of stretching recommended by coaches outside training sessions. Although
appropriate stretching protocols are thought to increase
flexibility, the optimal level of flexibility that prevents
injury is not clear and is thought to vary between muscle
groups and probably sports [1]. The recommended flexibility training protocol for the hamstrings is to stretch
them for 5 - 10 minutes at a time, at least three times per
week during the preseason period and twice a week during the competitive season [25]. The majority of coaches
advised stretching before the training session. It has been
suggested that rather than stretching prior to exercise,
stretching should be done after the training session or
outside the training environment, such as at home [26].
Stretching regularly outside the training environment
may be beneficial and help reduce injuries, in contrast
with PES [11,26].
In this study, static stretching was reported as being
the most used technique to stretch the hamstrings. The
popularity of static stretching may be explained by its
simplicity of application [22]. PNF stretching alone and
ballistic stretching alone were less popular among footCopyright © 2012 SciRes.

ball coaches. Nearly half of the football coaches used
more than one technique to stretch the hamstrings, usually a combination of static stretching and PNF stretching was used. These practices parallel those of English
professional football clubs, where static stretching was
reported as being the most popular technique to be used,
and that it was also commonly used in combination with
PNF stretching [1]. 25% of the coaches used ballistic
stretching for the hamstrings although it has been suggested in the literature that ballistic stretching has more
potential than other stretching techniques to cause injury
to the muscle [22].
The survey revealed that coaches using static stretching for the hamstrings held the stretch on average for 12
± 3 seconds and performed an average of 4 ± 1 repetitions. The majority advised a static stretch holding time
of 10 - 14 seconds. Changes in viscoelasticity of musculotendinous units depend more on the duration of stretch
rather than the number of stretches or the length of the
stretching training period [22]. Previous studies tend to
suggest that a static stretch holding time of 15 to 30 seconds is the most effective for gaining muscle flexibility
[1]. Other authors suggested that a long stretch duration
of up to 90 seconds might be most effective in increasing
musculotendinous unit compliance [22]. Therefore coaches
are using a stretch holding time inferior to that which is
recommended in order to increase flexibility and thus to
gain any risk-reducing benefit from the stretching process.
A large proportion of the respondents indicated that
their recommendations regarding stretching would most
likely be influenced by scientific research and by FIFA
guidelines. This suggests that MFA coaches are willing
to incorporate evidence into practice and encourages further research in this area. If the evidence is made available through FIFA publications, MFA coaches may more
readily put them into practice.

4.3. Other Modalities to Prevent Hamstring
Strains
Eccentric training of the hamstrings has been shown to
decrease hamstring injuries in elite football players [12].
Therefore it can be suggested that hamstring strains can
be reduced with an appropriate eccentric exercise protocol [27]. When asked whether they knew any other modality that could prevent hamstring strains (apart from
stretching, warm-up and eccentric exercise), 36% of
MFA coaches did not give any answer. The most popular
answers were massage (20%) and swimming or aquagym
(20%). Massage is sometimes included in warm-up protocols but its effect has not been widely studied [28].
Swimming, aquagym and cycling can be classified as
aerobic or cardiovascular training. It has been suggested
OPEN ACCESS
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that athletes should better invest their time in cardiovascular training, rather than in stretching as there is some
evidence that the risk of injury to muscles is more
closely related to poor aerobic fitness than to lack of
flexibility [29].
7% of the coaches reported using leg curls as a modality for preventing hamstring strains. Leg curls are also
known as hamstring curls and are the most commonly
used concentric strength training exercise for the hamstrings [30]. Nordic hamstring exercise was found to be
more effective than hamstring curls in developing maximal eccentric hamstring strength, the hamstring: quadriceps strength ratio (H:Q ratio) and isometric hamstring
strength [30]. The Nordic hamstring exercise may thus
be more effective than hamstring curls in reducing the
risk of sustaining a hamstring strain [30]. A further 7%
of coaches proposed hack squat exercises to help prevent
hamstring strains. Hack squats strengthen primarily the
quadriceps muscles. A strengthening programme of the
quadriceps must be accompanied by strengthening of the
hamstrings, since lowering the H:Q ratio may increase
the risk of a hamstring strain [1,3].

5. CONCLUSIONS
Despite the lack of conclusive evidence, the vast majority of football coaches registered with the MFA believed that PES is beneficial and that it helps to prevent
hamstring strains. They also believed that PES increases
a player’s performance, although recent evidence tends
to show a reduction in performance after a bout of
stretching. The coaches agreed that it is important for
football players to have flexible muscles and they also
recommended stretching outside the training sessions.
There is insufficient evidence to make definitive recommendations regarding PES for the prevention of hamstring strains in football players. However it is suggested
that stretching regularly outside the training environment
may have different effects from PES and that it may be
beneficial. Increasing flexibility and thus muscle compliance through a regular stretching programme that is
not performed prior to training may help reduce the risk
of muscle injury and may benefit performance in football
players. Coaches reported that their stretching practices
would be most likely influenced by FIFA guidelines and
by scientific research. Thus there is potential for further
research in this area.

6. RECOMMENDATIONS
Randomised controlled trials are needed to determine
the effects of PES and regular stretching outside training
on injury prevention, and especially on hamstring strains
in football players. Moreover, future research on stretching practices could include the whole population of footCopyright © 2012 SciRes.
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ball coaches registered with the MFA. Independent data
collection, rather than self-reporting of the stretching
practices of coaches could give more accurate results.
Coaches should be encouraged to search for relevant
literature and to incorporate evidence into their practice.
Coaches should be aware of the modalities that are
available to prevent hamstring strains in football players
such as appropriate warm-up, regular long-term stretching after training or outside the exercise environment,
eccentric training of the hamstring muscles and cardiovascular training. First-time hamstring strains should be
properly rehabilitated so as to avoid re-injury.
Before training sessions or matches, coaches may use
“The 11+” which is a comprehensive warm-up programme
designed by the FIFA for football players. Coaches
wishing to stretch prior to training may use dynamic
stretching after the warm-up routine rather than static or
ballistic stretching. Coaches may continue to advise players to use static or proprioceptive neuromuscular facilitation stretching after training sessions and regularly at
home.
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