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Risk factors and injury prevention in elite athletes:  
a descriptive study of the opinions of physical therapists, 

doctors and trainers
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ABSTRACT | Background: Musculoskeletal injuries occur frequently in elite athletes. Understanding what professionals 
who work with patients with sports injuries think about prevention has been suggested as an important aspect to improve 
the effectiveness of programs to prevent sports injuries. Objectives: To describe and characterize the opinions of 
physical therapists, physicians and trainers on ‘risk factors’ and ‘prevention of injury’ in elite athletes. Method: This is a 
qualitative study with semi-structured interviews with members of the medical and technical department of the Brazilian 
delegation who participated in the Pan American Games of Guadalajara 2011. The interview was conducted using two 
questions: 1) “What do you think can cause injuries in athletes participating in your sport?” 2) “What do you do to prevent 
injuries in your sport?” The interviews were analyzed in two stages, the identification of thematic units, followed by the 
categorization and grouping of thematic units. Results: We interviewed a total of 30 professionals. Regarding question 
1, the main factors attributed as responsible for injury were over-training and incorrect sports techniques. Regarding 
question 2, the main reported strategies used to prevent injuries were muscle strengthening, nutritional counseling 
and guidance. Conclusions: The main factors affecting the appearance of lesions were over-training, incorrect sports 
technique, inadequate nutrition and factors related to the athlete’s behavior. The main injury prevention strategies were 
muscle strengthening, nutritional counseling and guidance.
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Introduction
Musculoskeletal injuries are common among elite 

athletes. Although the nature of such lesions varies 
among the different sports, the vast majority of injuries 
are due to a combination of factors, whereby it is very 
difficult to establish the specific mechanism leading 
to an injury1-3. Musculoskeletal injuries usually occur 
when there is an overload of the musculoskeletal 
structures that exceeds the ability of regeneration 
or adaptation1. Epidemiological studies conducted 
at international competitions and Olympic Games 
found that the rate of injury in athletes varies from 
10% to 65% and that most of these injuries affect the 
lower limbs4-7. For that reason, the avoidance of sports 
injuries is the main goal pursued by all professionals 
involved in sports.

Since the early 1990s, theoretical models for the 
prevention of sports injuries have been formulated. 
One of the main models8 establishes four steps of 
action: 1) identification of the magnitude of the 
problem (prevalence and incidence of injuries); 2) 
identification of the cause and mechanism of injury; 
3) implementation of an intervention strategy aimed 
at injury prevention; and 4) measurement of the 
effectiveness of the intervention strategy implemented 
in step 3 by repeating the assessments indicated in step 
1. Another model formulated at that time1 focused 
on the intrinsic and extrinsic risk factors for injury; 
however, it did not explicitly included behavioral 
features, nor the beliefs of athletes and professionals 
involved in sports. Based on the previous models, 
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Finch9 formulated a new model in 2006 that takes 
the context of interventions into consideration, 
including behavioral features of athletes and sports 
professionals. The inclusion of behavioral features 
in the strategies for injury prevention is directly 
emphasized in that model.

Although some studies suggested that behavioral 
aspects might be key factors for injury prevention, 
the influence of behavior on the cause and prevention 
of injuries has been poorly investigated10,11. In one 
recent study, professionals and athletes from 
various sports were interviewed to characterize their 
beliefs about the definition of an overuse injury, as 
well as the risk factors that underlie overuse injuries 
in the corresponding sports12. Many participants 
integrated somatic, as well as psychological and 
sociological, factors into the definition of an 
overuse injury. Most of the risk factors for sports 
injuries reported by the interviewees were related 
to the athletes’ behavior.

Understanding the beliefs held by professionals 
involved in high-performance sports related to 
the cause and prevention of injuries is considered 
relevant to increase the efficacy of programs for 
the prevention of sports injuries. These beliefs 
might contribute to the planning of more adequate 
interventions and to the selection of strategies for 
the implementation of such programs9,12. Therefore, 
qualitative approaches are needed, as they favor the 
understanding of the behaviors and beliefs related to 
injury prevention. Therefore, the aim of the present 
study was to characterize the opinions of physical 
therapists, doctors and trainers assisting elite athletes 
on the risk factors and prevention of injuries in this 
population.

Method
The present research was a qualitative study in 

which semi-structured interviews were administered 
to 30 of the 112 members of the technical (coaches 
and trainers) and medical (physical therapists 
and doctors) staff assisting the Brazilian athletes 
who participated in various sports at the 2011 Pan 
American Games in Guadalajara, Mexico. The same 
interviewer conducted all the interviews, during 
which the participants were allowed to talk freely on 
the topics of interest, while the interviewer did not 
express her opinion at any moment. The interviews 
continued until saturation was reached. The study 

was approved by the Medical Department of the 
Brazilian Olympic Committee and by the research 
ethics committee of University City of São Paulo 
(Universidade Cidade de São Paulo - UNICID), 
São Paulo, state of São Paulo-SP, Brazil (ruling 
no. 0083.0.186.000-11). All participants signed an 
informed consent form.

Before the interviews, the participants provided 
information on their age, gender, occupation and 
duration of work experience in high-performance 
sports. The interview script comprised two questions: 
1) What do you think can cause injuries in athletes 
from your sport? 2) What do you do to prevent 
injuries in your sport?

The participants’ characteristics were subjected 
to descriptive statistics using Microsoft Office Excel 
2010 software. The participants’ answers were 
recorded using an Olympus® Digital VN-8100PC 
voice recorder and manually transcribed to text files 
for analysis. Analysis was performed in two steps: 
1) identification of thematic units, i.e., the words 
or expressions that best described the participants’ 
answers (e.g., the thematic unit in the sentence “I 
believe that poor nutrition might be a cause of injury” 
is “poor nutrition”), and 2) categorization of the 
thematic units into themes that best represent them. 
In regard to question 1, the factors liable to cause 
injury in athletes according to the participants were 
divided into intrinsic and extrinsic factors as follows. 
Intrinsic factors were defined as factors associated 
with the athletes’ individual characteristics, such 
as anthropometric measurements, nutrition and 
psychological factors1; extrinsic factors were defined 
as factors related to the environment, climate, 
equipment and training1. In the case of question 2, 
which investigated the strategies for injury prevention 
used by the participants, the thematic units were 
distributed among categories formulated as a 
function of their frequency and grouping, including 
equipment, nutrition, interventions/resources 
(training or physical therapy), psychological features, 
behavior and others (assessments, laboratory tests 
and environment).

Results
The study included 15 professionals from the 

technical staff and 15 professionals from the medical 
staff who assisted athletes participating in the 
following sports: handball, pentathlon, volleyball, 
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soccer, swimming, artistic gymnastics, athletics, 
weightlifting, shooting, synchronized swimming, 
basketball, water polo, fencing, rugby and wrestling. 
The average age of the participants was 41.1 years 
old (standard deviation – SD: 8.9), and the average 
work experience in high-performance sports was 13.7 
years (SD: 7.5). The average duration of interviews 
was 7.1 minutes (SD: 4.3). Table 1 describes the 
frequencies of the categories of risk factors and 
prevention strategies mentioned by the participants.

Question 1 – What do you think can cause injuries 
in athletes from your sport?

Factors related to training were mentioned by 25 
participants (83%), and this was the category most 
frequently mentioned as a cause of injury. Other 
categories mentioned by the participants were sport 
technique (46%), physiological/anatomical factors 
(43%), behavioral/cognitive factors (40%), sport 
characteristics and equipment (37%), nutrition (30%) 
and others (26%).

The intrinsic factors most frequently mentioned 
by the participants were inadequate sport technique, 
inadequate nutrition, belief that athletes must tolerate 
pain, competitiveness and previous injury. The 
extrinsic factors most frequently mentioned were 
overtraining, inadequate surface and movements 
inherent to the particular sport. Table 2 describes the 
full list of intrinsic factors that were mentioned, and 
Table 3 lists the extrinsic factors.

Question 2 – What do you do to prevent injuries 
in your sport?

The data relevant to question 2 were distributed 
among categories of strategies used by the participants 
for injury prevention. The category training 
interventions or physical therapy resources was 
mentioned by 29 participants (97%), followed by the 
combination of the categories psychological features 
and behavioral strategies, which were mentioned by 
20 participants (67%), and the category nutrition, 
which was mentioned by half of the participants.

The main strategies the participants reported to 
use for injury prevention were muscle strengthening, 
provision of orientation and information on injury 
prevention and nutritional counseling. Table 4 
describes the full list of strategies for injury 
prevention reported by the participants, except for 
the psychological features and behavioral strategies, 
which are described in Table 5.

Discussion
In the present study, 30 professionals from the 

technical and medical staff assisting the Brazilian 
delegation to the 2011 Pan American Games in 
Guadalajara were interviewed. The aim of the study 
was to investigate the opinions of those professionals 
on the main factors related to injury occurrence in 
athletes from various sports, as well as the strategies 
they use to prevent them. The average age of the 
participants was 41 years old, and their average work 
experience in high-performance sports was 13 years. 
These results indicate that the sample comprised 
participants with substantial experience in their 
respective sports. The intrinsic risk factors for injury 
most frequently mentioned by the participants were 
inadequate sport technique, inadequate nutrition and 
the belief that athletes must tolerate pain, and the 
extrinsic factors more frequently mentioned were 
overtraining, inadequate surface and the movements 
inherent to the particular sport.

The extr ins ic  factors  most  f requent ly 
mentioned by the participants were those related 
to training, equipment, the environment and the 
sport characteristics, which include overtraining, 
insufficient muscle strength, lack of rest, the 

Table 1. Categories of the risk factors (intrinsic and extrinsic) and 
prevention strategies reported by the participants.

Risk of injury % (n)

Training 83% (25)

Sport Technique 46% (14)

Physiological/Anatomical Factor 43% (13)

Behavioral/Cognitive Factors 40% (12)

Sport Characteristics 37% (11)

Equipment 37% (11)

Nutrition 30% (9)

Others 26% (8)

Prevention of injury

Interventions/Resources 97% (29)

Psychology/Behavior 67% (20)

Nutrition 50% (15)

Others 47% (14)

Equipment 27% (8)

Values are expressed as percentages (number of participants).
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movements inherent to the particular sport (change 
of direction, deceleration, jumping, physical contact 
and movements with a wide range of motion) and 
repetitive movements, among others. Additionally, 
in a recent study12 in which athletes and professionals 

were asked to explain their beliefs on overuse injuries, 
factors related to training and equipment, including 
overtraining, a fast increase in the training load and 
changes in training and equipment, were mentioned 
as risk factors for injuries. Those findings indicate 

Table 2. Intrinsic factors related to the risk of injury in athletes reported by the participants.

Physiological/
Anatomical

Nutrition Sport technique Behavioral/Cognitive Others

Previous injuries 
(4)

Incorrect nutrition 
(9)

Incorrect 
technique (14)

Belief of the need to sustain pain (5)
Genetic 

predisposition (2)

Athlete’s anatomy 
(2)

Incorrect 
hydration (3)

Competitive/aggressive personality (4)
Time of sports 

practice 

Menstrual cycle (2) Lack of attention/concentration (3)
Lack of education 

(athlete) 

Inadequate sleep
 (2)

Lack of athlete’s knowledge about injury 
or prevention (4)

Overweight (2) Emotional stress (4)

Female gender
Psychologically unprepared

 (2)

Loss of athlete-coach communication (2)

Lack of knowledge and care of own 
body (2)

Motivation with a new type of training 

Practice of other sports

Psychiatric disease

Fear of being injured

All these factors are described in the table as they were collected from participants.

Table 3. Intrinsic factors related to the risk of injury in athletes reported by the participants.

Equipment Training Sport characteristics Others

Inadequate surface (11) Excessive training (13)
Movements inherent to the 

sport (11)***
Climate changes (3)

Wrong shoes (6) Lack of strength (8)* Repetitive movements (7) Temperature (2)

Bad condition of the equipment 
used during training (5)

Lack of rest (6) 
Bad referee conduct 

(in a match)

Weight of the equipment Lack of physical conditioning (5)

Incorrect physical preparation (4)

Instability (proprioception) (4)

Lack of flexibility (2)

Fatigue (2)**

Increase in training load too fast

Inexperience of the athlete

Large number of competitions in 
the year

All these factors are described in the table as they were collected from participants. * Included the phrase “muscle imbalance”; ** The 
fatigue component was not identified; *** Included the phrases changes of direction, deceleration, jump, physical contact and high range of 
movements.
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that sports professionals are concerned with the 
training load imposed on athletes. However, when 
the professionals were asked about the prevention 
of sports injuries, the three interventions most 
frequently mentioned were exercises for muscle 
strengthening, sensorimotor training and stretching. 
Therefore, there is no direct relationship between 
the most frequently mentioned causes of injury 
and the preventive strategies applied. In the case of 
overtraining, which was the cause of injury most 
frequently mentioned, prevention ought to be based 

on the athletes’ recovery, which might be active 
or passive. However, few recovery strategies were 
mentioned by the interviewees as a resource for 
injury prevention.

The strategy for injury prevention most frequently 
cited by the interviewees was exercises for muscle 
strengthening, and the vast majority of the participants 
reported to include this strategy as a part of the 
athletes’ training or clinical treatment. A literature 
review13 found that the number of programs for 
the prevention of sports injuries based on changes 

Table 4. Prevention strategies reported by the participants.

Interventions/Resources Nutrition Equipment Sport technique Others

Muscle strength (28)*
Nutrition support 

(12)
Tape (3)

Correction/adjustment 
of the sport technique 

(6)

Periodic 
physiotherapeutic 

evaluation (4)

Sensory-motor training 
(10)

Supplementation 
(3)

Orthotics (2) Early diagnosis (3)

Stretching (10) Adequate shoes (2) Routine tests (3)

Use of ice after  
match/training (7)

Use of protective 
equipment 

Environmental 
supervision (2)

Relaxing and rest (5) Proper clothes Odontology

Warm-up (5)
Use of mouth 

guard
Environmental security 

training 

Physical conditioning (2)

Massage (2)

Active recovery

Electrotherapy

Hydrotherapy

Osteopathy

All these factors are described in the table as they were collected from participants. * Included the phrases muscle balance, CORE training, 
functional training and strength of specific muscles.

Table 5. Psychological aspects and behavioral strategies reported by the participants for injury prevention.

Psychological aspects Behavioral strategies

Attention to situations that increase the risk of injury (3)
Orientation and information about injury prevention 
(conversations, classes, lectures and seminars) (16)

Comprehension and control of the risks of the sport (2) Interdisciplinary structure to make decisions (3)

Psychological balance (2) Psychological evaluation (2)

Knowing your body’s limits
Information and orientation for the athletes, their families and the 

professionals who work with them (2)

Concentration in training Psychological support 

Good communication with the coach Good athlete-coach communication from the beginning of training

Belief in the prevention strategy adopted Restrain the practice of other sports 

Tolerate frustrations Understand commonly mistaken beliefs 

All these factors are described in the table as they were collected from participants.
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in training was larger compared to the number of 
programs that include changes in equipment or rules 
and educational strategies. Among the programs 
based on changes to training as a preventive measure, 
those focusing on coordination and balance were the 
most frequent, followed by interventions seeking to 
increase muscle strength and power13. However, few 
studies were devoted to the development of injury 
prevention programs for elite athletes2.

Approximately 40% of the interviewees believed 
that behavioral and cognitive features correlated with 
the occurrence of injuries, i.e., they believed that 
how athletes act and think in the course of training 
and competition and their psychological profile 
might be associated with the risk of injuries. Among 
such psychological factors, the one most frequently 
mentioned by the participants was the belief that 
athletes must be able to tolerate pain. That belief 
might contribute to injuries, as although pain is a 
significant sign indicating that something might be 
wrong in the body, it is often dismissed by athletes14. 
The motto “no pain, no gain,” which permeates 
the world of high-performance sports, reinforces 
the belief that the athletes must tolerate pain and 
thus contributes to athletes grounding their beliefs 
on a sport ethos built exclusively out of personal 
experiences. The participants also observed that 
the athlete’s personality is related to the occurrence 
of injuries, as according to them, athletes with 
aggressive or competitive personalities might be 
more prone to injuries. In this regard, several studies 
showed that although no particular personality profile 
is associated with higher rates of sports injuries15, 
the athletes who suffer injuries more often exhibit 
some traits that expose them to higher risk, such as 
carelessness, lack of attention, anxiety and a spirit 
of adventure15-19.

The provision of information and an orientation 
to injury prevention was frequently mentioned 
by the participants. Some studies11,20 showed that 
an orientation to various features of training or 
rehabilitation might be a key factor for the prevention 
of sports injuries. A lack of information on such 
injuries might be the main obstacle hindering the 
adherence to and efficacy of programs for injury 
prevention9,21. It might also contribute to the 
development of individual beliefs on how to cope 
with pain and fatigue that dismiss the need to rest 
and result in greater physical and psychological 

stress. More accurate information on how to cope 
with fatigue, pain and stress, the relevance of rest 
and the damage associated with inadequate recovery 
might contribute to reductions in the rate of sports 
injuries22. Therefore, an accurate understanding of 
athletes’ beliefs and experiences, of the mechanisms 
underlying the communication between coaches 
and athletes and of the athletes’ behavior in training, 
competition and rest has paramount importance.

For the professionals involved in high-performance 
sports to make a relevant contribution to injury 
prevention, they must take the athletes’ beliefs and 
opinions into consideration because, as a rule, the 
ideas on prevention held by the athletes are quite 
different from those held by the professionals. The 
athletes’ adherence to injury prevention programs 
improves when they understand the foundations and 
believe and trust in the program9. We suggest that the 
athletes’ behavioral features and beliefs ought to be 
taken into consideration in future programs for injury 
prevention. The athletes should be made aware that 
their views and ideas on injuries, pain and recovery 
are an integral part of prevention. For better injury 
prevention, studies should focus on understanding 
the contexts within which the prevention program is 
implemented11,12.

One of the limitations of the present study is its 
sample composition, as only members of the Brazilian 
delegation were interviewed. They represented 
only one-third of the members of the technical 
and medical staff. The opinions of experienced 
professionals on the causation and prevention of 
injuries should complement the scientific questions 
posed by researchers in this field and contribute to the 
formulation of strategies for the prevention of sports 
injuries. Although the programs available for injury 
prevention usually focus on equipment and training 
methods, the results of the present study indicate 
that psychological factors should also be included 
in such programs.

Conclusion
The main factors reported by the participants as 

being associated with the occurrence of injuries were 
overtraining, inadequate sport technique, inadequate 
nutrition and aspects related to the athletes’ behavior. 
The main strategies for injury prevention reported by 
the participants were muscle strengthening exercises, 
nutritional counselling and the provision of an 
orientation session or information.
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