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Abstract

A great number of injuries occur in the context of recreational physical activities and
competitive athletics. Adherence to sport injury rehabilitation means injured athlete’s
compliance (or not) to a sports medicine/injury personnel’s instructions of participating in a
rehabilitation programme in a clinic, and/or doing rehabilitation exercises on home. It has
emerged as an area of interest among physiotherapists and other allied professionals (i.e.,
sport trainers, physicians). This article reviews compliance among injured athletes in the
recovery process by presenting the protection motivation theory, personal investment theory,
and models of cognitive appraisal. Also, it reviews key research findings about these three
theoretical models. In addition, practical guidelines and specific strategies are offered to sport
injury rehabilitation personnel to enhance an athlete’s adherence to injury rehabilitation.
Sports medicine/injury personnel should educate athletes about their injuries and
rehabilitation and increase effective communication and active listening, Also, sports
medicine/injury personnel should provide social support and encourage positive beliefs of
injured athletes. In addition, coping with pain and setting short term goals help athletes to
increase their compliance to programmes of rehabilitation.



Rehabilitation from sports injuries: From theory to practice

Athletic participation often results in a musculoskeletal injury (1). In the United Kingdom,
sport and exercise was the single leading source of injury, accounting for approximately 33%
of all injuries (2). In the United States, child and adult participants in sport and recreation
sustain an estimated three to 17 million injuries annually (3, 4). As a result, athletes seek
medical assistance from physicians, physiotherapists, and sport trainers. For these sports
medicine/injury rehabilitation personnel, the goal is to return injured athletes to competition
as safely and quickly as possible. The success of sport injury rehabilitation programmes is
contingent on following the prescribed protocol (5). Accordingly, compliance with injury
rehabilitation programmes has emerged as an area of interest in sports medicine and sport
psychology. The aim of this article is to present theories and models of the sport injury
rehabilitation adherence literature and discuss the application of these in rehabilitation
settings by identifying evidenced-based strategies.

Adherence to sport rehabilitation refers to an injured athlete complying (or not) to a sports
medicine/injury personnel’s (i.e., physiotherapist, physician, sport trainer) instructions on
participation in a rehabilitation programme. The majority of the research in this area has used
prospective research designs to investigate the predicted factors associated with injured
athletes’ compliance to their rehabilitation (6). Three theoretical approaches have been
applied to sport injury rehabilitation adherence: (a) protection motivation theory (7, 8, 9), (b)
personal investment theory (10), and (c) cognitive appraisal models (11, 12). This article
reviews research findings on sport injury rehabilitation adherence in the context of these
theoretical approaches and offers strategies for enhancing sport injury rehabilitation
adherence based on the theories.

Theory and research on sport injury rehabilitation adherence

Protection motivation theory



Protection motivation theory is a value expectancy approach that has been applied to
athletic injury rehabilitation adherence. According to this theory two cognitive processes are
involved in the decision to adopt protective health behaviours (or, alternatively, produce a
maladaptive response): the threat appraisal process and the coping appraisal process (7, 8, 9).
The threat appraisal process involves a perception of the severity of a potentially harmful
situation (e.g., patients’ perceptions of how severe the threat to their health is), and a
perceived vulnerability or susceptibility to harm (e.g., how susceptible patients are to the
health threat). The coping appraisal process involves a perception of how likely a particular
course of action reduces or prevents the threat (labelled response efficacy; for example how
patients’ response will be effective), and a perception of how likely one can perform
particular actions (labelled self-efficacy; for example patients’ perceptions of their abilities to
follow the recommended rehabilitation programme). Threat appraisal and coping appraisal
combine to form patients’ protection motivation, which in turn, could direct behavioural
responses including explicit behavior (e.g., complete rehabilitation) and inhibition of actions
(e.g., avoid exercises that increase the risk of re-injury) (13).

Taylor and May (14) examined the utility of protection motivation theory in predicting
adherence to sport injury rehabilitation. They reported that athletes with higher perceptions of
susceptibility to re-injury, stronger beliefs in their ability to complete the prescribed
modalities, and greater expectancy in the benefits of rehabilitation were more likely to adhere
to their rehabilitation programme. Brewer et al. (15) found that treatment efficacy, athletes’
self-efficacy, and susceptibility were strongly associated with adherence to a rehabilitation
programme. Furthermore, positive associations between belief in the efficacy of treatment and
rehabilitation adherence have been reported by Duda et al. (16) and Noyes et al. (17), and this
suggests that future research should evaluate the causal contribution of protection motivation

theory to adherence in sport injury rehabilitation programmes. The existence of cause and



effect relationships between protection motivation theory and adherence rehabilitation might
contribute to the use of appropriate interventions in order to increase adherence to
rehabilitation protocols.

In summary, protection motivation theory can predict adherence behavior. Adherence to a
given sport injury treatment is highest when athletes perceive the health threat (and their
susceptibility to the threat) as high, their rehabilitation programme to be effective and
themselves as able to complete the rehabilitation programme. However, this theory does not
account for habitual behaviors, nor does it include a role for social and environmental factors.
Personal investment theory

Personal investment theory proposes that motivation in specific situations is determined
by personal incentives, sense of self-belief, and perceived options (10). Personal incentives
are a person’s subjective goals for involvement in a particular activity, and these include task
incentives, ego incentives, social incentives, and extrinsic incentives. Sense of self-belief
includes a person’s thoughts and feelings regarding their existence (i.e., the individual’s
perceptions of competence and self-reliance, one’s tendency to behave in accordance with
personal goals, one’s sense of relationship with significant others), while perceived options
are the perceived alternative behaviors which can determine motivation in specific situations.

Duda et al. (16) examined the relationship between personal incentives, sense of self-
beliefs, perceived options, and adherence behavior among 40 injured athletes. They found that
personal sport incentives were less important predictors of adherence behaviors than the other
two components of personal investment theory. Duda et al. also found that only one personal
incentive (i.e., task involvement), and five sense of beliefs (i.e., social support, trait
confidence, self-motivation, internal locus of control for rehabilitation, and perceived physical
ability) were associated with adherence measures. In addition, the same researchers reported

that four perceived option variables (i.e., belief in efficacy of treatment, knowledge of



treatment, plans for future sport activity, and perceived team role since injury) were related to
adherence behavior to injury rehabilitation programme. Athletes who were less self-motivated
and placed less emphasis on task incentives were more likely to miss scheduled appointments
and less likely to adhere to their rehabilitation programme. Fields et al. (18) identified that
self-motivation contributed to adherent or nonadherent behavior during sport injury
rehabilitation programmes. Self-motivated injured athletes were less likely to be deterred by
outside factors that may have prevented attending rehabilitation sessions. Similarly, Fisher et
al. (5) found that injured adherents reported greater perseverance in their rehabilitation than
non-adherents. Also, injured athletes who receive social support are more likely to adhere to
their rehabilitation programme than the athletes who receive less support (5, 19). Future
research should investigate the impact of gender, type of sport, and type of injury on
adherence motivation using more homogenous samples with regard to the type of injury (16).

In summary, personal investment theory proposes that the meaning of the injury
rehabilitation process is determined by individual characteristics and situational factors. It is
this subjective interpretation of meaning that influences personal investment, and in turn,
behavior. In other words, the meaning of the injury rehabilitation process can influence
whether the athlete will choose to adhere to a rehabilitation programme or not.
Models of cognitive appraisal

Models of cognitive appraisal consider post-injury behavior to be influenced by emotional
responses to sport injury, which are thought to occur by the interaction of personal and
situational factors (11, 12). Within this framework, cognitive appraisal is the process of
categorizing an encounter (i.e., an injury) with respect to its significance for well-being (20).
These models suggest that an athlete’s behavioral response to a sports injury is influenced by
the appraisal process (both primary and secondary appraisal), which leads to an emotional

response (20). Whereas primary appraisal is concerned with whether an injury is a threat to an



athlete’s well-being and goals, secondary appraisal is concerned with whether the athlete has
the resources to cope with the injury.

Research in this area has suggested that athletes who make negative appraisals of their
injuries will tend to experience emotional disturbance which can negatively influence their
adherence to programmes of rehabilitation. In particular, Brickner (21) suggested that mood
disturbance was related inversely to sport injury rehabilitation adherence, while Daly et al.
(22) found that cognitive appraisal was correlated with emotional disturbance, and emotional
disturbance was inversely related to attendance at rehabilitation sessions.

Cognitive appraisals are influenced by the interaction of personal and situational factors
(23). Personal factors are stable, dispositional characteristics and those associated with
adherence are self-motivation (24, 14, 18), pain tolerance (19, 18), and task difficulty (16).
Situational variables are essentially the athlete’s perceptions of the rehabilitation context, and
are thought to interact with personal factors that influence cognitive, emotional, and
behavioral responses to sport injury (15). These include the belief in the efficacy of the
treatment (16, 14), comfort of the clinical environment (5, 18), convenience of the
rehabilitation scheduling (5, 18), perceived exertion (18), importance of the rehabilitation to
the patient (14), perceived injury severity (14), social support for rehabilitation (16, 19), and
rehabilitation practitioner expectancy of patient adherence (14).

Another important factor that can predict athletes’ compliance to sport injury rehabilitation
is the sports medicine/injury practitioner’s expectations about an athlete’s recovery. These
expectations can influence an athlete’s cognitive and emotional responses to their injury (25).
Positive behaviour towards an athlete’s adherence can encourage them not to be nervous,
angry, unhappy, disappointed, and impatient during rehabilitation. Consequently, sports
medicine/injury rehabilitation personnel’s own appraisal of an athlete’s adherence can

influence athlete’s appraisal about treatment (26), and as a result, can increase an athlete’s



rehabilitation treatment attendance. When athletes comply with their prescribed rehabilitation,
it is also likely that sports medicine/injury rehabilitation personnel will be more energetic,
more helpful, and offer more personal attention (5). This, in turn, can motivate athletes to be
more enthusiastic and put more effort towards completing the prescribed exercise programme,
and appraise their ability to cope greater. Future research may help identify the importance of
this process and the extent to which it has an impact on rehabilitation.

Cognitive appraisal models have a central role in determining athletes’ interpretation of
their injuries, as well as adherence behavior to their rehabilitation. Both cognitive and
behavioral factors are posited to have a direct effect on the way injured athletes appraise their
injury and the rehabilitation process. Thus, these factors are associated with behavioral
responses such as adherence to an injury rehabilitation programme.

Enhancing sport injury rehabilitation adherence

Adherence to rehabilitation necessitates a partnership in which sports medicine/injury
rehabilitation personnel and athletes collaborate to produce desired end-results. Sometimes
athletes find it difficult to comply with prescribed treatments because they encounter
cognitive issues (e.g., athletes need to understand the nature of injury, the goals of prescribed
treatment, and prognosis for recovery), emotional issues (e.g., athletes need to deal with
emotional problems, i.e. anxiety, blame, guilt, anger), and/or behavioral issues (e.g., athletes
need to do something about their condition. Sports medicine/injury rehabilitation personnel
have to apply their rehabilitation skills in addition to responding to anxieties about treatment
and its potential for success. This section offers some practical strategies that can enhance the
adherence behavior of injured athletes. These strategies are considered to affect athletes’
responses to their injury, and perhaps play a significant role in determining these responses
(e.g., complying with or avoiding rehabilitation treatment). Sports medicine/injury

rehabilitation personnel can help athletes realize that their treatment is effective and they are



able to complete their rehabilitation programme by changing the way they appraise their
injury (27, 28).

Primarily, sports medicine/injury rehabilitation personnel should design rehabilitation
programmes for each patient depending upon their individual characteristics. The progress of
rehabilitation should be monitored by noting all improvements to the injured athlete. For
example, athletes can be informed of any increases in muscle strength by providing them with
printed results of isokinetic testing. These results are tangible and visible to athletes, and can
help motivate them via aspects of protection motivation and personal investment theories. For
example, if an athlete is putting-in extra effort and has high pain tolerance, the rehabilitation
programme can be made more complex with an increase in intensity. In this case, sports
medicine/injury rehabilitation personnel should try to concurrently increase an athlete’s self-
confidence and self-efficacy about completing the programme. Otherwise the intensity of the
programme may need to increase slowly and gradually.

Education

Educating injured athletes about their circumstances as a result of their injury is an
important initial step in the rehabilitation process (27, 28, 29). According to personal
investment theory, athletes need to have good knowledge of treatment in order to believe in
its efficacy. When athletes are educated about the nature of injury, goals of prescribed
treatment, and prognosis for recovery, they better understand how their injury can impact
their personal goals. Athletes who appraise their injury as a potential threat to their career
often have higher adherence rates to their rehabilitation.

Sports medicine/injury rehabilitation personnel, using principles from protection
motivation theory (i.e., the severity of the injury threat and the perceived vulnerability or
susceptibility to the injury threat) can inform athletes of the importance of a rehabilitation

programme. Giving information about the rehabilitation methods, reasons for doing any



specific exercise, likelihood of pain, and the effort needed to fully rehabilitate, athletes’
feelings their commitment to the rehabilitation programme can be enhanced. Sports
medicine/injury rehabilitation practitioners, therefore, need to give specific and clear
information about the process of rehabilitation using oral and written material in combination.
Asking questions to injured athletes or asking them to restate information given can help in
understanding how much the athletes know about the rehabilitation process (e.g., do you
understand the severity of your injury, the aim of the rehabilitation programme, why the
duration of the rehabilitation programme is two months) (27). Sports medicine/injury
rehabilitation personnel can also say to athletes something along the lines of: “Now that you
are aware of the situation, you will need to put in extra effort in completing your
rehabilitation programme”. Failure to offer needed and expected information can also affect
an individual’s motivation to complete the rehabilitation programme. Sports medicine/injury
rehabilitation personnel can inform athletes how much control over their injury they gain by
adhering to a rehabilitation programme by suggesting to them: “By adhering to your
rehabilitation programme and increasing your muscle strength, muscle endurance, and
functional stability, you would be able to return to competing in your sport as soon as
possible”.

According to cognitive appraisal models, primary and secondary appraisal impact on the
cognitive evaluation of the injury rehabilitation process prompting the development of certain
discrete emotions. In particular, athletes’ negative interpretations about the injury
rehabilitation process may cause emotional disturbances, which can influence their intention
to adhere to a rehabilitation programme. Furthermore, some injured athletes may have
emotional disturbances because they consider their injury a severe threat to their sport career.
Thus, their initial response to an injury can be one of denial, fear, anger, frustration, and

depression (30, 31, 32). Such athletes might feel pessimistic and that nothing can be done to



change this stressful situation. Therefore, sports medicine/injury rehabilitation personnel
should explain to athletes that it is normal to have these feelings, encourage them to express
them (27) and assist them to reappraise the injury so that the emotional response to be less
extreme.
Communication and listening

According to personal investment theory, especially the element of the sense of self-belief
which includes the sense of relationship with significant others, the athletes’ relationship with
their sport rehabilitation practitioner can influence their motivation to adhere to a
rehabilitation programme. Effective communication between sports medicine/injury
rehabilitation personnel and athletes is one way to specifically enhance rehabilitation
adherence. Statements such as “You are going to overcome your injury, and I am going to
help you in order to succeed it” or “Together we will overcome this injury and will prevent
re-injury” by sports medicine/injury rehabilitation personnel clearly encourages in this regard.

Active listening without giving advice or making judgments is an important step in
building rapport with an athlete (29). According to protection motivation theory, the sports
medicine/injury rehabilitation personnel should listen carefully to injured athletes’
perceptions of how severe the injury is to their sport career and how susceptible are to this
type of injury. The sports medicine/injury rehabilitation personnel should explain that
following the prescribed rehabilitation programme, injury is going to be overcome and not be
a threat to the athlete’s career. When an athlete asks a question such as “How long am I going
to be out?” an appropriate response might be the question, “How hard are you prepared to
work at your rehabilitation programme?” Such a response indicates to the athlete that they
have to put in effort to complete the rehabilitation and that they are in control of the situation
(28).

Social support



Adherence to sport rehabilitation can be enhanced through social support, the essence of
which is listening, encouraging, and caring (34). Social support within the context of
rehabilitation is a sense of a self-belief that supports the personal investment theory. Also,
according to cognitive appraisal models, social support is a situational variable that is
positively related to rehabilitation adherence. Social support is thought to interact with
personal factors in order to influence cognitive, emotional, and behavioral responses to sport
injury. Methods of social support might also influence the cognitive processes of the
protection motivation theory (i.e., treat and coping appraisal processes) in the decision to
adhere to a rehabilitation programme. Athletes might realize that they are not vulnerable to
the injury and are able to complete the rehabilitation programme. Therefore, adherence to
rehabilitation programme should be increased if significant others (e.g., trainer,
physiotherapist, teammates, friends, parents) support athletes through the injury, and increase
their belief in themselves.

According to personal investment theory’s element of the sense of self-beliefs, and to the
cognitive appraisal models minimizing the physical or psychological distance between injured
athletes and their sport environment, may be a method which can enhance adherence (27).
During rehabilitation the athlete might visit a sporting field and watch a match. Injured
athletes could also use such opportunities to discuss with their teammates plans for future
sport games. In this way, athletes can feel that they are still part of their team. Another
method of providing social support is to put the athlete in touch with successfully
rehabilitated athletes, especially those who have had similar injuries. For example, sports
medicine/injury rehabilitation personnel can arrange for athletes who have successfully
completed similar rehabilitation programmes to talk with other injured athlete, or injured
athletes can observe other athletes with the same injury completing rehabilitation exercises

(28, 29, 35). Small groups of athletes who have the opportunity to discuss their difficulties



and successes in rehabilitation can provide others with solutions of how to cope (36).
Transporting equipment to the practice area for on-site rehabilitation allows them to
rehabilitate within the context of their sport. This method of social support makes athletes feel
that they are still part of the team and increased affiliation serves as motivation to return to the
sport (24).

Thought Stoppage

According to the cognitive appraisal model, injury could be considered a threat to an
athlete’s well-being and an athlete’s goals during the primary appraisal. Thus, athletes who
have negative cognitive appraisals of an injury tend to have negative thoughts which can lead
to emotional disturbance, and subsequently, possible non-compliance to rehabilitation
programmes. Also, according to the threat appraisal process of the protection motivation
theory, athletes might appreciate their injury as a threat to their career in sport, appreciating
their own vulnerablities. As a result, they might start having negative thoughts, such as “The
severity of my injury is high”, and “I am vulnerable to this threat”. These thoughts can
influence their intention to adhere to rehabilitation programme. Therefore, sports
medicine/injury rehabilitation personnel, knowing the aforementioned theories, could
encourage athletes to use techniques such as thought stoppage (25).

When using thought stoppage, initially athletes need to recognize that they experience
negative thoughts about injury and then subsequently can say, “Stop” (24, 37). The athlete
can then substitute any negative feelings to positive ones by saying statements such as: “I am
going to complete the recovery process, [ am improving, I am going to return to sport”, “I
want to return to play again this season”, and “This injury is just a minor threat to my career
in sport”. This can prevent the effect of negative thoughts on the recovery process.

Enhance athletes’ beliefs



According to personal investment theory, beliefs about the meaning of the injury
rehabilitation process can determine whether an athlete complies or not with a rehabilitation
programme. Athletes need to have a positive attitude towards their rehabilitation programme,
and be encouraged to show perseverance in their rehabilitation regimen (27). Sports
medicine/injury rehabilitation personnel can enhance athletes’ coping appraisal process of the
protection motivation theory by increasing athletes’ optimism, beliefs, and expectations about
the recovery success. By enhancing athletes’ beliefs practitioners can also increase athletes’
resources to cope with the injury, and thus, facilitate the appraisal process. For example,
statements by sports medicine/injury rehabilitation personnel such as “Your balance has been
improved by performing the stability exercises in the mini trampoline” or “By completing
your cycling exercises your cardiovascular endurance has been improved” can increase an
athletes’ confidence in the success of their rehabilitation. These statements can help athletes
realize their ability to follow recommended rehabilitation programmes and control their
injuries. Sports medicine/injury rehabilitation personnel can explain to athletes that their
specific rehabilitation programme is the most appropriate for their injury and how the
rehabilitation process is also able to prevent or reduce re-injury.

Using short-term goals

Goal setting operates as a motivational mechanism to influence the degree of effort in
striving toward a goal, increase the focusing and directing of attention, and enhance
persistence (38). Goal setting has been used in sport settings to enhance performance,
perceptions of success, and self-efficacy (39, 40, 41), and also as been recommended for use
within injury rehabilitation (42, 15, 43). Realistically achievable goals create positive
expectations and beliefs about goal attainment, thereby enhancing motivation and adherence
to the rehabilitation programme (27). Goal intentions are influenced by beliefs about self-

efficacy, and if athletes believe that they can complete their prescribed rehabilitation



programme, then they are more likely to employ specific and short-term goals. According to
the coping appraisal process of protection motivation theory and the secondary cognitive
appraisal model, goal setting could help athletes believe they are able to overcome the injury
and return to competition successfully.

Sports medicine/injury rehabilitation personnel can employ elements of personal
investment theory to enhance athlete’s subjective goals in order to increase self-motivation.
Particularly, practitioners can support the integration of short-term goals by encouraging
athletes to use the present tense in their discussions about rehabilitation (e.g., “What are the
aims of my rehabilitation programme this week?”, “What rehabilitation exercises do I have to
follow today?”). Sports medicine/injury rehabilitation personnel can also monitor goal
progress and inform athletes if they have accomplished the rehabilitation goals (or not).
Athletes should not set too many goals early in their rehabilitation, as not achieving goals can
have a detrimental effect on motivation. Examples of specific short-term goals may include
“five degrees increase in knee flexion by the end of the week”, and “balance on BAPS board
for 30 seconds”. Sports medicine/injury rehabilitation personnel should also encourage
athletes to set some long-term goals for future sport activity (e.g., “I want to reach my full-
fitness level by May” or “In order to get back to sport field in May, I have to put 100% of my
effort in doing my rehabilitation exercises”).

Enhancing pain tolerance

Pain is an emotional and sensory experience which plays an integral part of the athletic
experience both in sport performance and in injury (44). Pain tolerance is a personal variable
that has been related positively to rehabilitation adherence. Pain tolerance is thought to
interact with situational factors in order to influence cognitive, emotional, and behavioral
responses to sport injury. Athletes can cease adhering to their rehabilitation, and thus can

terminate their programme, due to the belief that they cannot tolerate the pain experienced.



Pain tolerance depends on an athlete’s ability to manage pain. Fisher et al. (5) found that
adherents to a rehabilitation programme tolerated pain and discomfort better than non-
adherents. Sports medicine/injury rehabilitation personnel and athletes both agree that the
appraisal of pain and subsequent focusing on attention are important factors in maintaining
rehabilitation adherence (28). Practitioners might wish to first explain to athletes the nature of
the pain that they may encounter. Duda et al. (16) and Fisher et al. (5) found that the more
knowledge athletes were given about the likelihood of pain, the greater the tolerance to pain
was and more likely the athlete adhered to the rehabilitation.

Pain increases muscle tension that restricts blood flow (45). Therefore, applying relaxation
techniques such as progressive relaxation (46) can increase comfort and reduce pain. Properly
trained sports medicine/injury rehabilitation personnel could also use deep breathing
techniques in order to reduce athletes’ anxieties and fears associated with pain (45). After
relaxation athletes can also be taught imagery, which has been found to be effective in
reducing pain in medical and sport settings (47).

Because athletes’ perceptions of pain can be altered, they can be helped to cope better with
any discomfort by using both dissociation and association strategies. Dissociation is a
cognitive strategy, in which injured athletes’ attention can be directed away from the pain.
Association is the opposite method to dissociation, in which an athlete focuses directly on the
specific locus of pain and tries to frame it (48).

Conclusions

This article applied health promotion theory to the sport injury rehabilitation in order to
offer practical approaches to improve performance in practice. Considerable research has
been conducted on the factors that predict an athlete’s compliance to the process of
rehabilitation. During rehabilitation programmes, sports medicine/injury rehabilitation

personnel might discuss the psychological affects of injury concurrently with the physical



aspects of rehabilitation so as to maximally benefit the psychological and physical
rehabilitation processes. Having knowledge about goal setting, using positive and effective
communication, and understanding athletes’ motivation, sports medicine/injury rehabilitation

personnel can assist athletes in adhering to their injury rehabilitation.
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