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ABSTRACT 
 

Hardly any sport practitioner would have finished his/her career 

without suffering at least one sport injury. Sport injury is a broadly spread 

out morbidity condition sustained as a result of an energy transfer when 

the specific tissue or organ is no longer able to resist the biomechanical 

forces that stress it. Traditionally, athlete has been viewed as a mere 

injury container and the injury itself as a broken piece that should be 

fixed up. Despite of such outlook, psychological research has shown 

athletes play an active role on the process of becoming injured and 

several psychosocial variables might influence on such. According to the 

seminal Andersen and Williams (1988, Williams and Andersen, 1998) 

model, the key psychological factor related to sport injury occurrence is 

the stress response. The present paper focuses on the preinjury phase, 

reviewing the concept of stress and analyzing the mechanisms involved in 
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sport injury occurrence. It also reviews the experiences of interventions 

aimed to cope with stress and the empirical evidence of such 

interventions preventing sport injuries. 

 

 

THE BEGINNINGS OF THE STUDY OF THE 

STRESS-SPORT INJURY RELATIONSHIPS 
 

The interest in psychological factors affecting sport injuries dates back to 

the 1970‘s when several authors tried to find relationships between personality 

traits and injury vulnerability (see, for instance, Williams and Andersen, 

2007). However, such attempts, some of which found differences between 

injured and non-injured athletes, while others did not (see Andersen and 

Williams, 1988), brought about a more interactional approach (see Fischer, 

1984, for a claim of a Person x Situation outlook instead of the static trait 

approach) where the concept of stress caught the attention of researchers. 

By the seventies, stress had already been shown to play a role in disease 

promotion (see Krantz, Glass, Contrada and Miller, 1981) and accident 

occurrence in the work setting (see Burham‘s 2009 review). In this way, 

Holmes, in 1970 (cited in Andersen and Williams, 1988), having recently 

developed the Social Readjustment Rating Scale for assessing stressful life 

events with his colleague Rahe (Holmes and Rahe, 1967), found that there was 

a greater likelihood for football players to become injured when they had 

experienced important life events. This was the first of a series of studies that, 

in many cases, found greater incidence of sport injuries when athletes were 

exposed to high stress levels (Bramwell, Masuda, Wagner, and Holmes, 1975; 

Coddington and Troxell, 1980; Cryan and Alles, 1983; Lysens, Auweele, and 

Ostyn, 1986; Passer and Seese, 1983). These and some other results led 

Andersen and Williams (1988) to propose a model that aimed to provide a 

theoretical framework for explaining the relationship between stress and other 

psychosocial factors and injury outcome. 

 

 

THE ANDERSEN AND WILLIAMS’S STRESS  

AND INJURY MODEL 
 

The Andersen and Williams‘s (1988) model, slightly revised years later 

(Williams and Andersen, 1998), is centered on the stress response, 
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bidirectionaly related to the athlete‘s cognitive appraisal of a potentially 

stressful situation and the physiological and cognitive aspects of the stress 

response. As Williams and Andersen (1998, 2007) pointed out, the athlete 

makes an appraisal of the sport demands, the adequacy of his/hers resources 

for coping with the demands, and the consequences of meeting or failing to 

meet them. Cognitive appraisal triggers the physiological and attentional 

aspects of the stress response. Likewise, such changes influence cognitive 

appraisal in a bidirectional way. 

In turn, stress response is influenced by three major factors: personality, 

history of stressors, and coping resources. According to the authors, the 

athlete‘s history of stressors (previous injuries, life events, daily hassles) 

influences the stress response by means of the cognitive appraisal of the 

situation and/or the physiological and attentional changes that are provoked. 

In the same way, personality factors such as locus of control, sense of 

coherence, hardiness, trait anxiety and achievement motivation can directly 

affect to the stress response, or either a) moderate the influence of the history 

of stressors or b) are shaped by such previous stressors in the idiosyncratic 

way the individual cope with them. Finally, coping resources (sleep patterns, 

nutritional habits, social support network, stress management skills, etc.) act 

on the stress response either directly or by moderating the influence of 

previous stressors (Williams and Andersen, 1998; 2007). Furthermore, the 

revised version of the model also included a bidirectional relationship between 

coping resources and personality, highlighting the complex influences between 

the variables involved and the injury outcomes. 

In the end, the model also includes the implementation of interventions 

aimed at reducing the stress response by both changing cognitive appraisals of 

potentially stressful events and modifying the physiological and attentional 

facets of the stress response involved in the sport injury. 

 

 

MECHANISMS UNDERLYING THE STRESS-INJURY 

RELATIONSHIPS 
 

Rather than establishing a mere path of relationships between different 

psychosocial factors and injury outcomes, more or less based on empirical 

correlational studies, Andersen and Williams (1988, Williams and Andersen, 

1998) hypothesized specific mechanisms involved in the stress-injury 

relationship. According to their model, on the one hand, stress response 
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increases generalized muscle tension that can lead to a motor coordination 

disturbance as well as a reduction in flexibility and an increase in fatigue. On 

the other hand, stress response might affect the attention narrowing of the 

visual field, responsible for the lack of noticing relevant peripheral 

information and increased distractibility. 

 

 

Muscle Tension 
 

There are a broad number of studies that have shown the role of stress in 

increasing muscle tension, leading to diseases such as headaches or 

musculoskeletal disorders (Lundberg et al., 1999). Nevertheless, no one from 

the sport psychology field has directly explored the relationships between 

stress reactivity in terms of muscle tension and injury outcomes. There is just 

indirect evidence concerning such a relationship. For instance, Hicks, Inman, 

Deharo, and Hicks (1999) found that the consistency of hand use, considered 

as a measure of motor coordination, was related to sport injuries. More 

specifically, Arnason, Andersen, Holme, Engebretsen and Bahr (2008) showed 

that eccentric strength training with Nordic hamstring lowers, combined with 

warm-up stretching (but not solely flexibility training), appears to reduce the 

risk of hamstring strains. 

 

 

Attention Deficit 
 

Stress has been shown to affect the central nervous system in different 

ways. As early as 1970, Kopell, Wittner, Lunde, Warrick, and Edwards, 

(1970) found a significant decrease in individuals‘ event-related potentials 

(ERP) amplitudes to visual stimuli when injecting glucocorticoids, the 

hormones secreted under stress conditions. This ERP amplitude decrease, 

which has been further confirmed (see Lupien, Maheu, Tu, Fiocco, and 

Schramek, 2007, for a review), reflects a state of hypovigilance and is 

coherent with Andersen and Williams (1988) hypothesis. 

There are just a bunch of studies from the field of sport psychology 

focused on attentional narrowing as a result of stress condition and injury 

outcome. Williams and Andersen (1997) found that athletes with high injury 

risk profile and higher negative life events scores, presented slower central 

vision reaction time when faced with a stressful lab test consisting of detecting 

cues in the central and peripheral fields of vision when performing a Stroop 
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test. This reduced reaction time when facing a stressful condition was 

interpreted as a demonstration of distractibility and vigilance decrease when 

suffering more major life events. Moreover, Williams and Andersen (1997) 

also found the characteristic ―visual tunnelling‖ effect (Dirkin, 1983) under 

stress: the group of participants with high life event scores showed significant 

higher peripheral narrowing compared to the group with low life event scores. 

These results were in line with findings previously obtained by the same group 

(Williams, Tonymon and Andersen, 1990, 1991) who also used a stressful lab 

task condition and found that high negative life events were related to greater 

peripheral narrowing during the stress condition, supporting the Andersen and 

Williams (1988) hypothesis about mechanisms involved in the stress-injury 

outcome relationship. However, some other mechanisms might also be 

involved. 

 

 

Other Mechanisms 
 

Athletes are active subjects in the injury process, committing or omitting 

actions that can lead to an injury (Almeida, Olmedilla, Rubio and Palou, 

2014). In fact, anyone could intuitively assume that the more risk-taking 

behaviors showed (such as competing when experiencing muscle aches, diving 

to head the ball among the defense or playing aggressively against the 

opponents), the greater the risk of becoming injured (Rubio, Pujals, de la 

Vega, Aguado, Henández, 2014). The same could be said regarding omitting 

behaviors such as avoiding a correct warm-up prior to the sport activity or not 

wearing the required protection. 

Does the stress response and/or its moderating factors affect the risk-

taking behaviors shown by the athletes? Petrie (1993) found that athletes who 

reported high levels of social support were at a higher risk of experiencing an 

injury, contrary to what would be expected. The author hypothesized that, 

under lower stress, high social support may provide a sense of confidence, 

which might provoke an athlete‘s risk-taking behaviors. 

Stress has shown to negatively affect decision making, increasing riskier 

behaviour (for instance, altering reward-punishing sensitivity, see Starcke and 

Brand, 2012). Moreover, experimental studies have shown that elevated levels 

of stress-evoked glucocorticoid concentrations (typically related to chronic 

stress) increase riskier behaviors, the opposite effect of that experienced when 

a moderate increase in catecholamimes occurs (usually in cases of 
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acute/moderate stress) thereby enhancing decision-making performance 

(Pabst, Brand, and Wolf, 2013). 

Furthermore, even though there are no specific studies from the sport 

psychology field, the literature regarding the role of emotions in decision 

making and inducing riskier behaviors could shed light on the stress-injury 

relationship and the role of other mechanisms beyond attentional and 

coordination-flexibility factors. For instance, social stress has been related to 

risk-prone activities such as aggression and novelty seeking in response to 

impulsive decision-making (Reynolds, Schreiber, Geisel, MacPherson, Ernst 

and Lejuez, 2013), and the potentially stressful athletic situation involved in 

the Andersen and Williams‘s model has many connotations of a social stress. 

Likewise, negative affective states such as fear, disgust or anger directly 

influence risk-taking behavior (Bodenhausen, 1993). It is assumed that such an 

influence is due to the fact that when under stress either a) cognitive resources 

are used for emotion regulation and are thereby distracted from inhibitory 

processes that might control risky behaviors (Baumeister, Vohs and Tice, 

2007), or b) risk engagement reduces distress (Baker, Piper, McCarthy, 

Majeskie and Fiore, 2004). 

Regardless of the explanation, scientific literature has shown that people 

under stress conditions have difficulty in regulating the focus of their attention, 

memory and psychomotor processes (McEwan, 2006) as well as in making 

decisions, and show an increasein risk-taking behaviors (Reynolds et al., 2013) 

that could result in sport injury. 

 

 

PREVENTING SPORT INJURIES THROUGH 

STRESS CONTROL STRATEGIES 
 

According to the Andersen and Williams‘s model (1988) and its further 

review (Williams and Andersen, 1998), the stress is a key factor in the 

pathogenesis of a sport injury (Dunn, Smith, and Smoll, 2001; Galambos, 

Terry, Moyle, and Locke, 2005; Hanton, Fletcher, and Coughlan, 2005; 

Johnson and Ivarsson, 2011). Thus, from a psychological perspective, stress 

control might be a basic strategy for a sport injury prevention program. 

Nevertheless, there are just a few studies that have attempted to test the 

effectiveness of psychological programs in preventing sport injuries. 

Moreover, the empirical data shows controversial results. Such discrepancies 

have been attributed to different factors, such as the use of very reduced 
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(Tranaeus, Johnson, Engstrom, Skillgate, and Werner, 2014) or heterogeneous 

samples (for instance, combining male and females, see Edvardsson, Ivarsson, 

and Johnson, 2012) without considering the stress reactivity differences. 

Additionally, there is a lack of clinical assay control and isolation of the 

components of the programs, using different techniques for training stress 

control management, as well as other psychological intervention strategies  

(see Johnson, Tranaeus, and Ivarsson, 2014). 

The next section provides a review of the characteristics and results of 

studies that have tested the effectiveness of psychological intervention 

programs for reducing sport injury. 

 

 

PSYCHOLOGICAL INTERVENTION PROGRAMS 

FOR REDUCTION OF INJURY: AN OVERVIEW 
 

A literature review revealed that just only 14 studies have tested the 

effectiveness of psychological interventions in reducing sport injuries. Three 

out of these 14 are not focused on sport injury prevention but are general 

mental training programs that have also tested their effect on in sport injury 

incidence (DeWitt, 1980; Fenker and Lambiotte, 1987; Murphy, 1988). Eleven 

of them are specifically aimed to prevent sport injuries based on stress 

management. 

As can be seen in Table 1, the systematic testing of the effectiveness of 

psychological programs for preventing injuries started during the 1980‘s, 

though there has only been a clear increment in its number since the beginning 

of the present century. 

Presented in a chronological order, a study by DeWitt (1980) showed a 

substantial decrease in reported injuries in varsity basketball and soccer 

players after a combination of cognitive techniques (mental rehearsal exercises 

aimed to control tension), muscle relaxation and physiological feedback 

training. Fenker and Lambiotte (1987) carried out a psychological intervention 

program aimed at controlling competitive and training stress with an American 

college football team though not specifically oriented to reduce injuries.  

The program included imagery-training techniques combined with a process-

oriented approach to performance. They found an over 33% reduction in the 

number of injuries during the following two seasons compared to the previous 

one (from 18 to 12 and 13, respectively). Murphy (1988), refers the first time a 
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sport psychologist was recruited by the US Olympic Committee for providing 

psychological services to the 1987 US Olympic Festival.  

 

Table 1. Injury prevention intervention studies 

 

Study Population N Intervention Intervention effects 

DeWitt (1980) 
Basketball, 

football players 
18 Biofeedback Reduced injuries 

Fenker and 

Lambiotte 

(1987) 

Major college 

football team 
30 Relaxation/Imaginery 33% reduction 

Murphy 

(1988) 
Team athletes 12 

Relaxation/Pain 

control 
Reduced injuries 

May and 

Brown (1989) 

Olympic alpine 

skiers 
18 Relaxation/Imaginery 

Reduced injuries, 

increased self-

confidence 

Schomer 

(1990) 
Marathon runners 10 Attentional strategies 

Facilitated heavy 

training with injury 

Davis (1991) 

Collegiate 

swimmers and 

football players 

21 Stress management 

52% reduction in 

swimming injuries, 

33% reduction in 

football injuries 

Kerr y Goss 

(1996) 
Elite gymnasts 24 Stress management 

Reduced injuries and 

stress level 

Perna et al. 

(1998) 
Collegiate rowers 34 

Cognitive behavioral 

Stress management 

Reduced injuries and 

illness. Robust 

association but non-

significant 

Perna et al. 

(2003) 
Collegiate rowers 40 

Cognitive behavioral 

Stress management 

Reduced injuries and 

illness 

Kolt et al. 

(2004) 
Elite gymnasts 20 Stress management 

Reduced injuries, 

No statistically 

significant 

differences 
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Study Population N Intervention Intervention effects 

Johnson et al. 

(2005) 

Competitive 

soccer players 
32 

Stress management, 

critical incidence 

Reduced injuries and 

stress level 

Maddison and 

Prapavessis 

(2005) 

Competitive male 

rugby players 
38 

Stress management, 

CMSM 

Reduced injuries and 

stress level 

Noh et al. 

(2007) 

Female ballet 

dancers 
45 

Autogenic Training, 

Broad-based Coping 

Skills 

Reduced injuries, 

frequency and time 

lost 

Edvarsson  

et al. (2012) 

Junior soccer 

players 
29 

Cognitive behavioral 

Biofeedback 

No significant 

difference between 

the control and 

experimental group 

Tranaeus et al. 

(2014) 

Elite floorball 

players  
401 Stress management 

Reduced injuries, 

No statistically 

significant 

differences 

Olmedilla  

et al. (in 

preparation) 

Junior soccer 

players 
112 

Relaxation/Imaginery/

Setting Goals 

No significant 

difference between 

the control and 

experimental group 

 

He reported the results of the work with one of the teams that had 7 of 12 

players injured (2 seriously), leaving not even enough healthy players to hold a 

game. He carried out relaxation training with the athletes and pain control 

techniques with some of them. After the psychological training, all of the 

athletes exhibited pain reduction and the 12 were able to compete. Still in the 

eighties, May and Brown (1989) used a multifaceted program including 

attentional shift, visualization, mental skills training, team building and 

communication skills training with the US Olympic skiing team prior to and 

during the Calgary Olympic Games. The authors found adecrease in injuries, 

as well as an increase in self-confidence and self-control. Schomer (1990) also 

found a relationship between associative thinking strategies in marathon 

runners and a decline in overload injuries, facilitating athletes‘ heavy training 

even when injured. 

During the nineties, there were three studies aimed at investigating the 

effectiveness of psychological interventions in sport injury prevention. Davis 
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(1991), for instance, used a psychological intervention consisting of 

visualization and relaxation for stress management with collegiate swimmers 

and soccer players. 

He found injuries had a remarkable decrease of 52% in swimmers and 

33% in soccer players. Nevertheless, Kerr and Goss (1996) applied 

Meichenbaum‘s stress inoculation training during eight months to a group of 

24 male and female elite gymnasts and even though findings indicate the stress 

management program did reduce athletes‘ stress levels and enabled them to 

cope with the frustration of minor injuries, there were no significant findings 

for the effect of stress management on injury prevention. Perna, Antoni, and 

Schneiderman (1998) founded a quite robust (d = .67), albeit non-significant, 

effect on injury reduction when they used a stress management program with a 

very small sample of collegiate rowers. To the contrary, the same group of 

researchers (Perna, Antoni, Baum, Gordon and Schneiderman, 2003), working 

in this case with a larger sample of varsity rowers found a statistically 

significant drop of injuries and illnesses of the group receiving a behavioral-

cognitive stress management program compared to the group which did not 

received the intervention. Nevertheless, Kolt, Hume, Smith, and Williams 

(2004) failed to find significant differences between treatment and placebo 

groups when they used a stress-management program consisting of 12 one-

hour sessions with 20 New Zealand elite gymnasts (half of them assigned to 

the treatment and half to the placebo group). Even though they recorded less 

injuries in the treatment group compared to the group that received only the 

anthropometric measures and lecturers on nutrition during the 9 month period 

following the intervention, these differences were not statistically significant. 

Johnson, Ekengren and Andersen (2005), working with soccer players, 

carried out a study in which they took 32 athletes, previously identified to be 

at risk of injury according to their stress levels and other psychosocial factors 

involved, and assigned them to either a control or a intervention group 

consisted of training in six mental skills (somatic and cognitive relaxation, 

stress management skills, goal-setting skills, attribution and self-confidence 

training, and identification and discussion about critical incident related to 

sport and everyday life situations). Results showed a significant drop in both 

stress level and injury occurrence during the intervention period compared to 

the control group. Using the same paradigm, in this case with a sample of 470 

rugby players, Maddison and Prapavessis (2005) carried out two related 

studies. In the first one they assessed history of stressors, coping strategies and 

social support in order to identify athletes at risk for suffering sport injuries, 

according to Andersen and Williams‘s model (1988, Williams and Andersen, 
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1998). Once they identified 48 players at risk, the second study consisted of a 

testing whether a cognitive behavioral stress management intervention 

program could be useful for reducing sport injuries. Their results showed 

athletes at risk showed a reduction in time missed due to injuries as well as 

stress levels compared to non-intervention counterparts. 

Noh, Morris and Andersen (2007), in this case with 45 Korean dancers, 

tested the efficacy of an autogenic training program, a broad-based coping 

skills training program including autogenic training, imagery and self-talk, and 

a control group which did not received any specific psychological 

intervention. Authors found that dancers at the broad-based coping skills 

condition significantly shortened the average time elapsed since injury to 

dancer return compared to the control group. 

However, other studies did not find significant differences. Edvarsson,  

et al. (2012) used a combined intervention including biofeedback training, 

somatic relaxation, thought stopping, emotions/problems focused coping, goal 

setting and keeping a critical incident diary in a sample of 29 junior soccer 

players and they could not find significant differences between control and 

treatment groups. Tranaeus et al. (2014) also failed to find statistically 

significant differences between a treatment group consisting of 11 soccer 

teams receiving a 6-session stress management program and a control group 

(12 soccer teams which did not received any specific psychological 

intervention). Finally, Olmedilla, Rubio, Ortega and Boladeras (in preparation) 

also did not find significant differences when 6 junior soccer teams receiving 

an intervention including relaxation, goal-setting, stress management, and 

visualization, were compared to a control group consisted of 2 other junior 

soccer teams. 

 

 

PROPOSALS FOR FUTURE RESEARCH 
 

As was previously mentioned, the empirical evidence on the effectiveness 

of psychological interventions focused on stress management, with or without 

some other facets, is far from being established. If there is no statistically 

significant reduction in sport injuries compared to some other group or 

regarding the previous history of injuries, does it refute the Andersen and 

Williams‘s model? Does it mean intervention programs are not properly 

designed or applied? Are there non-controlled variables affecting the results 

obtained? Is this a matter of inadequacy of experimental designs or assessment 

procedures? 
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Firstly, it should be stated that Andersen and Williams‘s model itself 

pointed out the multidetermined nature of the phenomenon. Moreover, the 

implementation of programs such as those reviewed should include many 

aspects, such as the number of effective sessions the athletes receive, the 

character of standardized interventions regardless the reactivity to stress of 

each individual and his/her idiosyncratic factors, etc. Moreover, the length of 

the interventions and the preservation of the achievements are another issue 

that should be taken into account. Most of the studies have been designed to be 

applied short term and almost no one has continued research for more than one 

season to show how long the gains are preserved and how they influence sport 

injuries (Finch, 2006). For that reason, further research should be carried out 

in order to test the effectiveness of psychological intervention programs on the 

prevention of sport injuries. 

In this line, Almeida et al. (2014), based on the Global Psychological 

Approach to Sport Injuries and its three proposal axes (causal, temporal, and 

conceptual, see Olmedilla and García-Mas, 2009), highlight the need for 

integrating the different collections of empirical data, as well as to agree on 

what a sport injury is, to what extent it is measured though the outcomes 

typically used and how the relationships between psychological factors and 

sport injury should be methodologically studied. 

Likewise, Johnson (2007) emphasizes the need for clarification and 

agreement regarding two basic aspects: theoretical background and research 

designs, assessment instruments and statistical tests. Concerning the 

theoretical issues, Andersen and Williams‘s (1988) model is useful for 

pointing out the role of several psychological factors and the sport injury. 

However, some other approaches could contribute to a more comprehensive 

perspective, such as the Hanin‘s (2000) Individual Zones of Optimal 

Functioning (IZOF) model. Several studies have shown that it can be used as a 

theoretical background for detecting emotional antecedents which have shown 

to be related to sport injuries (Devonport, Lane, and Hall, 2003; Mårtensson, 

2004; Olmedilla, Ortega and Gómez, 2014). 

Regarding research, assessment and statistical analyses, future research 

should insist on controlled trials with larger samples, comparing treatments, as 

well as using non-treatment groups. Moreover, although not devoid of 

difficulties (Johnson, 2007), longitudinal studies are necessary in order to test 

the dynamic aspects involved, and prospective, instead of retrospective, 

gathering might protect against several biases the quality of the data (Almeida 

et al., 2014; Johnson et al., 2014). In this line, there are several concerns about 

the near to exclusive use of self-reports for assessing the relevant dimensions 
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and collecting information. Effort should be made towards the introduction of 

task-based assessment, observational techniques, physiological and 

biochemical outcomes, as well as the promotion of new IT-based technologies 

in order to provide more accurate and multiplist data collection (Almeida et 

al., 2014). Likewise, statistical models based on general linear modelling 

would probably leave out relevant data (Johnson et al., 2014). Therefore, 

analyses based on latent growth curves, Bayesian analysis and structural 

equation modelling for testing changes might contribute to a more precise 

examination of the complex interactions between the independent variables 

(García-Mas, Pujals, Fuster-Parra, Nuñez, and Rubio, 2014; Johnson et al., 

2014). Likewise, qualitative studies can also contribute to a better 

comprehension of the role of psychological factors in sport injury and its 

prediction and prevention, as a few studies have shown (Georgiadis, Biddle 

and Auweele, 2001; Johnson, 2011). 

Furthermore, as Johnson and colleagues have pointed out (Johnson et al., 

2014; Tranaeus et al., 2014) several aspects should be considered when testing 

the preventive efficacy of psychological interventions: a clear definition of the 

type of injury (overload vs. traumatic injuries; self-produced vs. sustained by 

opponent collision), age, gender, competitive level and position, as well as 

cultural issues that could be involved. Finally, staff participation and 

engagement can make the difference between successful and unsuccessful 

interventions in terms of reaching the preventive goal (Tranaeus et al., 2014). 
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