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Abstract
Background The use of social or behavioral theories within exercise-related injury prevention program (ERIPP) research 
may lead to a better understanding of why adherence to the programs is low and inform the development of interventions to 
improve program adherence. There is a need to determine which theories have been used within the literature and at what 
level theory was used to further the field.
Objective To determine which social or behavioral science theories have been incorporated within ERIPP research and assess 
the level at which the theories were used. The key question guiding the search was “What social or behavioral theories have 
been used within ERIPP research?”
Methods A systematic review of the literature was completed with an appraisal of bias risk using a custom critical appraisal 
tool. An electronic search of EBSCOhost (Academic Search Complete, CINAHL, Medline, Psychology and Behavioral Sci-
ences Collection) and PubMed was completed from inception to October 2018. Studies investigating attitudes towards ERIPP 
participation with the use of a social or behavioral theoretical model or framework were eligible for inclusion.
Results The electronic search returned 7482 results and two articles were identified though a hand search, which resulted in 
ten articles meeting inclusion criteria. Four different behavioral or social theoretical models or frameworks were identified 
including the health action process approach model, health belief model, self-determination theory, and theory of planned 
behavior. Six studies utilized the theory at a B level meaning a theoretical construct was measured while four utilized the 
theory at the C level meaning the theory was tested. The mean critical appraisal score was 78%, indicating a majority of the 
studies were higher quality.
Conclusion There has been an increase in the use of theory within literature that is specific to ERIPP participation. Addi-
tionally, the use of theory has shifted from guiding program design to the measurement of theoretical constructs and testing 
of the theoretical models.

Key Points 

There has been an increase in the use of behavioral and 
social theoretical model use within literature that is spe-
cific to exercise-related injury prevention program use.

The two most commonly used theoretical models were 
the theory of planned behavior and the health belief 
model.

The use of theory has expanded beyond program design 
to measuring specific theoretical constructs and testing 
the theories.
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1 Introduction

Musculoskeletal injuries are common among those who 
participate in physical activity [1–4]. These injuries have 
several short-term consequences such as functional limita-
tions, time loss from participation in occupational and rec-
reational activity, and economic burden [5, 6]. Along with 
the immediate ramifications of musculoskeletal injuries, 
there are also long-term consequences such as a decreased 
health-related quality of life and early development of 
osteoarthritis, which can affect people over their lifes-
pan [7–9]. In addition to the consequences to the injured 
individual, there are additional consequences to the entire 
social circle of the individual including parents, friends, 
teammates, coaches, etc. Due to the negative impact of 
musculoskeletal injuries, an increased emphasis has been 
placed on the prevention of these injuries.

Exercise-related injury prevention programs (ERIPPs) 
have been developed to include specific exercises used to 
prevent the occurrence of musculoskeletal injuries, which 
occur due to participation in sport or exercise within physi-
cally active populations. ERIPPs contain specific exer-
cises that often target strength, range of motion, balance, 
and agility to address contributing factors associated with 
musculoskeletal injuries. Fortunately, multiple studies have 
concluded that ERIPPs can effectively reduce the incidence 
of musculoskeletal injuries [10]. However, one of the barri-
ers that influences ERIPP effectiveness is willingness of the 
user to complete the recommended exercises [11]. One of 
the suggested reasons for poor uptake is the absence of an 
implementation strategy addressing the behavioral change 
that must occur [12]. The reasons for poor ERIPP adherence 
are not well understood; however, overcoming this barrier 
is critical to achieving a greater reduction in injury risk for 
those participating in physical activity.

In order to change adoption and adherence rates, there 
needs to be a change in behavior. This change in behavior 
may involve multiple stakeholders such as the user, coach, 
family members, and team-mates. Additionally, the indi-
vidual delivering the program and the delivery strategy 
may influence whether the individual adopts the program 
[12]. The benefit of utilizing a behavioral or social science 
theory is that the constructs of the theories cover multi-
ple factors and levels. For example, the theory of planned 
behavior takes the attitudes and perceptions of important 
individuals to the user into consideration. The important 
individuals could include coaches, family members, peers, 
etc. The use of social or behavioral theoretical models 
within ERIPP research may aid researchers in identifying 
which factors need to be addressed to change the behavior.

Incorporating behavioral and social science theories and 
models into ERIPP research may expand the underlying 

issues associated with poor adherence from the user’s per-
spectives. Additionally, there is an opportunity to expand 
the use of the theory to other stakeholders such as coaches, 
implementers, or family members, and gain their perspec-
tives. These theories provide a systematic way to better 
understand the reasons for lack of uptake, which may lead 
to the development of appropriate implementation strate-
gies [13]. Behavioral and social science theories have been 
used to better understand participation in other preventa-
tive health behaviors such as vaccine uptake, mammog-
raphy screenings, and bicycle helmet use [14–16]. There 
is a possibility that the same theoretical models can be 
applied within ERIPP research to enhance ERIPP delivery 
and improve adherence [17]. This is supported by previous 
investigators who have advocated for the need and useful-
ness of using social and behavioral theories within ERIPP 
research [12, 17–21]. Theoretical models can be used to 
identify potential social and behavioral factors that may 
need to be addressed to improve adherence. The factors 
identified may then be addressed in an intervention that 
could be delivered in conjunction with the ERIPP.

A systematic review published in 2010 examined the use 
of theoretical models within sport-related injury prevention 
research [17]. The search identified 100 articles related to injury 
prevention in sport. Most studies used theory to provide insight 
for program design and were focused on protective equip-
ment [17]. The type of injury prevention that best aligned with 
ERIPPs was termed “specialized exercise.” Strikingly, none of 
the studies within this category used social or behavioral theo-
ries in any capacity. ERIPP research has been more prominent 
since the publication of the aforementioned systematic review, 
and there is a possibility that the inclusion of theoretical models 
within ERIPP research has expanded. There is a need to deter-
mine which theoretical models are incorporated within ERIPP 
research to make additional progress in the field and aid clini-
cians and researchers in choosing which theoretical model to 
incorporate. This is a critical first step in potentially improving 
adherence with the use of social or behavioral theories. The level 
of theory use is important when clinicians and researchers begin 
transitioning the information gained into clinical practice. There 
is a need to investigate the level of theory use within the current 
literature related to ERIPP participation. Therefore, the purposes 
of this systematic review were to determine which behavioral or 
social sciences theories have been incorporated within ERIPP 
research, and assess the level at which theories were used in 
ERIPP research (scale design, testing theoretical construct, etc).

2  Methods

A systematic search was completed using the following 
databases: EBSCOhost (Academic Search Complete, 
CINAHL, Psychology and Behavioral Sciences Collection, 
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SPORTDiscus) and PubMed. The search was limited to 
articles published prior to October 2018, human sub-
jects, and English language. The keywords included were 
“theoretical model,” “theoretical framework,” “theory of 
planned behavior,” “health belief model,” “social cognitive 
theory, “self-efficacy,” “refined ecological model,” “dif-
fusion of innovation theory,” “precede-proceed model,” 
“Ottawa charter,” “prevent*,” “prophylactic,” “exercise,” 
“recreation,” and “sport” (Table 1). The summary of the 
search strategy, number of papers identified, and number 
of papers excluded at each stage are included in Fig. 1. 
After the initial search was completed, all duplicate studies 
were removed. Studies were then excluded based on title 
and abstract by two reviewers (EHG, MCH). The remain-
ing studies were reviewed by full text to determine inclu-
sion by two reviewers (EHG, MCH).

The following inclusion criteria were used to screen 
studies for inclusion in the systematic review: (1) pub-
lished in a peer-reviewed journal, (2) measured a behav-
ioral component (attitude, perception, etc.) related to 
ERIPP participation, (3) ERIPP focused on balance, 
strength, range of motion, or agility exercises with the 
goal of preventing musculoskeletal injury in sport or 
exercise, (4) used a behavioral or social science theory 
or model to guide program design, assess perceptions, or 
assess changes in perceptions, and (5) utilized quantitative 
research methodology. The following exclusion criteria 
were applied: (1) published abstracts or conference pro-
ceedings, (2) gray literature including theses and disserta-
tions, (3) systematic reviews or meta-analyses, (4) articles 

written in a language other than English, and (5) studies 
performed on animals.

Once the final articles were retained, they were reviewed 
and the theoretical model used within each study was iden-
tified. Additionally, the use of the theoretical model was 
classified according to categories adapted from McGlashan 
et al. [17] and Trifiletti et al. [22]. The categories and a brief 
description can be found in Table 2. The categories repre-
sent increasing levels of theoretical application starting with 
using theory for program design (level A) and progressing to 
testing a theoretical model or framework (level C).

A custom critical appraisal tool was created to effec-
tively evaluate the study design and methodology within 
the included studies. The construction of the tool was based 
on a previously utilized critical appraisal tool [23] and a 
critical appraisal tool designed to evaluate pre-post study 
designs [24]. The tool consisted of 14 items, which can be 
found in Table 3. The evaluator assigned “yes,” “no,” or “not 
applicable” to each item. Two raters independently criti-
cally appraised each article (EHG, RSM). The raters met 
to discuss the critical appraisal tool for each study and disa-
greements were resolved through discussion. Total scores 
(0–14) were calculated out of the total number of applicable 
items and then converted to percentages. Therefore, items 
that were not applicable to the study in consideration were 
not included. A “yes” response to an individual item was 
assigned 1 point while a “no” answer was assigned 0 points; 
thus, greater scores were indicative of higher quality stud-
ies. The studies were then dichotomized into limited quality 
(< 60%) and higher quality (≥ 60%) [25–27].

Table 1  Search terms and 
results

Step Search terms Boolean operator EBSCOhost PubMed

1 Sport
Exercise
Physical activity

OR 1,471,139 575,662

2 Prevent*
Prophylactic

OR 1,833,546 2,071,469

3 Theoretical model
Theoretical framework
Theory of planned 

behavior
Health belief model
Social cognitive theory
Self-efficacy
Refined ecological 

model
Diffusion of innovation 

theory
Precede-proceed model
Ottawa charter

OR 222,715 1,706,847

1 + 2 + 3 AND 1846 6418
Duplicates 782
Total identified 7482
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3  Results

The systematic search revealed 7482 articles for review 
and two articles were identified through hand searching. 
The full-text of 27 articles were reviewed to determine 
inclusion. Seventeen of those articles were excluded due 
to lack of theory or behavioral component or theoretical 
use that was not related to behavior [28–36], qualitative 
research methods [37–40], systematic review [41], abstract 
only [42], or ERIPP definition not matching the definition for this review [43, 44]. Ten articles that explored the 

use of theoretical models to better understand the use of 

Fig. 1  Results of the search for 
studies included in the system-
atic review

Databases searched:
EBSCOhost 

(Academic Search Complete, CINAHL, 
Psychology and Behavioral Sciences 

Colllec�on, SPORTDiscus) and
PubMed Central 

Studies retrieved
N = 8264

Records a�er duplicates removed
N = 7482

Records screened
N = 7484

Relevant studies assessed for eligibility
N = 27

Studies excluded by �tle or abstract
N = 7457

Studies included in analysis
N = 10 [45-54]

Studies excluded based on relevance or 
inadequate data repor�ng

N = 17 [28-44]

Ar�cles iden�fied through hand search
N = 2

Table 2  Categorical classification of the use of theory

Category Description

A The health behavior theory was used for program design 
and/or implementation, and/or select program measures

B Measurement of a theory or construct or model was 
undertaken (data were provided that described predis-
posing or enabling factors of player safety practices)

C A theoretical construct or an extension of a theory was 
tested (whether the theory of planned behavior was help-
ful in understanding variations in attitudes)

Other The use of the behavioral theory did not conform to any of 
the categories mentioned above

Table 3  Critical appraisal tool

Question

1. Are the research objectives clearly stated?
2. Is the study design clearly described?
3. Were participant characteristics clearly described?
4. Was sampling methodology appropriately described?
5. Was sample size used justified?
6. Were the psychometric properties of the scale used previously 

established?
7. Was the scale used directly related to a behavioral or social theo-

retical model or framework?
8. Was the intervention clearly defined?
9. Were appropriate statistical methods used?
10. Was the loss to follow-up after baseline 20% or less? Were those 

lost to follow-up accounted for in analysis?
11. Did the statistical methods examine changes in outcome measures 

from before to after the intervention? Were statistical tests done that 
provided p values for the pre-to-post changes?

12. Were the main outcomes of the study clearly stated?
13. Were key findings supported by the results?
14. Were limitations of the study clearly described?
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ERIPPs were included in the systematic review. The char-
acteristics of the article, theoretical model used, level in 
which the theoretical model was implemented, and criti-
cal appraisal score are shown in Table 4. Seven studies 
[45–51] evaluated perceptions and attitudes within athletes 
or users, while five studies [49, 50, 52–54] investigated 
the attitudes and perceptions of coaches who were imple-
menting an ERIPP. Seven studies [45–49, 53, 54] were 
cross-sectional and three studies [50–52] utilized a pre-
test–post-test study design and evaluated the behavioral 
determinants before and after an intervention.

Most studies included within this systematic review used 
quantitative approaches to assess behavioral determinants of 
ERIPP participation, but one utilized mixed methods [51]. 
All studies used a survey to assess behavioral determinants 
of ERIPP participation or implementation. All of the surveys 
were directly informed by a social or behavioral theoretical 
model or framework.

3.1  Theories

Four different behavioral and social theoretical models or 
frameworks were used in the included articles. One study 
[45] used the self-determination theory, one study [49] used 
the health-action process-approach model, four studies [46, 
47, 53, 54] used the health-belief model, and four studies 
used the theory of planned behavior [48, 50–52].

3.2  Level of Theory Implementation

Four studies utilized theory at the C level [45, 48, 49, 54], 
meaning the theoretical model or framework was tested. One 
study tested the self-determination theory related to ERIPP 
participation [45]. One additional study assessed the abil-
ity of the constructs of the theory of planned behavior to 
inform intention to participate in an ERIPP [48]. Jang et al. 
used the health belief model to assess high school coaches’ 
attitudes towards injury prevention and determine which 
construct was most associated with intention to implement 
[54]. An additional study [49] investigated the ability of the 
health-action process-approach model constructs to inform 
intention to participate in an ERIPP within both coaches 
and athletes. Six studies [46, 47, 50–53] were categorized 
as category B, meaning the level of implementation involved 
measuring theoretical constructs related to ERIPP partici-
pation. Two of these studies measured the theoretical con-
structs before and after the implementation of an interven-
tion aimed at improving behavioral determinants of ERIPP 
participation [50, 52]. An additional study measured the 
behavioral determinants of ERIPP participation before and 
after the users participated in an ERIPP [51]. The other stud-
ies only measured the theoretical constructs on one occasion 
[46, 47, 53]. None of the included studies were identified as 

category A, meaning the theory was used exclusively for 
program design.

3.3  Program User Perceptions

Seven studies [45–51] assessed the perceptions of athletes 
or users towards ERIPP participation. One of the stud-
ies compared perceptions of ERIPP participation between 
those who had participated in an ERIPP and those who 
had not [46]. Those who participated in the ERIPP found 
the ERIPP to be more beneficial, less challenging, and 
more enjoyable than those who had not participated in the 
ERIPP. An additional study investigated the attitudes of 
users towards ERIPP participation before and after par-
ticipation in an ERIPP [51]. The participants indicated 
they would be more likely to participate in an ERIPP if 
there was evidence to support the program reducing their 
risk of injury. Additionally, the participants reported they 
would be most comfortable with an athletic trainer lead-
ing the ERIPP rather than themselves, a teammate, or the 
coach. Overall, the perceptions of athletes towards ERIPP 
participation were positive. Most participants believed 
participating in an ERIPP would decrease the risk of lower 
extremity injury. However, in one study [49], athletes did 
not report a distinct intention to participate in an ERIPP.

3.4  Coaches Implementing Program Perceptions

Five studies [49, 50, 52–54] assessed the perceptions of 
coaches towards ERIPP implementation for their athletes. 
One study indicated that coaches, fitness coaches, and 
physiotherapists acknowledged there was a risk for lower 
extremity injury, and athletes should participate in an 
ERIPP [53]. An additional study indicated that only 45% 
of the high school coaches surveyed were using ERIPPs 
[54]. The same study found the most influential factor 
associated with intention to implement ERIPPs was per-
ceived benefits within high school coaches [54]. One of 
the studies assessed changes in attitudes and implementa-
tion rates of coaches following an intervention [52]. Most 
coaches observed improvements in both athletic perfor-
mance and reduced risk of injury.

3.5  Interventions

Two of the studies included within this systematic review 
assessed perceptions of ERIPPs before and after the imple-
mentation of an intervention. One study utilized an inter-
vention to improve coaches’ perceptions of ERIPP use 
[52]. The intervention consisted of information regarding 
the negative impact of lower extremity injury, importance 
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 p
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of proper landing technique and movements, and evidence 
of the effectiveness of ERIPPs to prevent lower extremity 
injury. The coaches were also taught how to implement 
the ERIPP. The intervention effectively improved coaches’ 
attitudes towards implementing an ERIPP, confidence in 
implementing an ERIPP, and intention to implement an 
ERIPP in the upcoming season. However, only 53% of 
coaches implemented the ERIPP.

An additional study utilized an intervention to improve 
knowledge, attitudes, and practice related to anterior cru-
ciate ligament (ACL) injury and prevention [55]. The 
intervention consisted of anatomy and function related 
to the knee and ACL, risk factors associated with ACL 
injury, and prevention techniques for ACL injury. Addi-
tionally, participants were taught prevention techniques 
and the researchers assessed whether the exercises were 
completed properly. Following the intervention, athletes’ 
attitudes towards ERIPPs improved, but not significantly. 
Participation rates in ERIPPs also did not significantly 
improve following the intervention.

3.6  Critical Appraisal

The mean percentage critical appraisal score was 80%. 
All ten studies were classified as high quality with scores 
of 71% [51], 73% [47, 53], 75% [46], 79% [50, 52], 82% 
[45, 48, 49], and 91% [54]. None of the studies provided 
justification for sample size. Six studies utilized scales to 
measure behavioral determinants of ERIPP participation for 
which the psychometric properties had not been previously 
established [46, 47, 49, 51–53]. Four studies did not clearly 
describe the characteristics of the participants used within 
the study [46, 48, 52, 53]. One article did not describe the 
sampling method [45].

4  Discussion

A previous systematic review published in 2010 indicated 
that none of the articles related to ERIPPs termed specialized 
exercise included social or behavioral theoretical models or 
frameworks at any level [17]. The most notable findings of 
the current systematic review were that a number of studies 
since 2010 have incorporated some form of behavioral or 
social science theory. The health belief model and theory 
of planned behavior were the two most common theoretical 
models utilized within ERIPP research and the level of use 
has shifted from mostly level A to mostly levels B and C. 
Therefore, the use of theory has expanded from simply guid-
ing program design to assessing specific constructs of the 
theories and testing theories. The current systematic review 
identified ten articles that utilized theoretical models. None 
of the ten articles exclusively used the theoretical model for 

program design. Six [46, 47, 50–53] of the included articles 
measured a specific theoretical construct, and four [45, 48, 
49, 54] of the articles tested the application of the theoreti-
cal model. These results indicate that the incorporation of 
theoretical influence within ERIPP participation research is 
increasing. However, there is still limited use of behavioral 
or social theoretical model use. The use of theory is perti-
nent in gaining a better understanding of the reasons why 
adherence rates are low and informing the development of 
implementation strategies.

The systematic review also identified that theoreti-
cal models have been used for several different purposes 
related to ERIPP participation. Several studies used theo-
retical models to assess behavioral determinants of ERIPP 
participation within athletes or users, while others assessed 
behavioral determinants of ERIPP implementation within 
coaches. Athletes and coaches generally had positive atti-
tudes towards ERIPP participation. Additionally, they 
believed the largest benefits of participating in an ERIPP 
would be improvements in athletic performance and a 
reduced risk of lower extremity musculoskeletal injury. The 
effectiveness of ERIPPs to reduce the risk of lower extrem-
ity musculoskeletal injuries is highly supported by many 
systematic reviews [10, 56, 57]. Additionally, several studies 
have identified improvements in athletic performance after 
participating in an ERIPP, including strength, speed, bal-
ance, and agility enhancements [58–61]. There is a poten-
tial that the expanded benefits beyond a reduction in lower 
extremity injury may need to be presented to both the user 
and implementer to improve adoption and adherence.

There was only one study that investigated the inter-
action between the constructs of the theoretical model or 
framework and actual adherence [45], while other studies 
investigated the interaction between the constructs and inten-
tion to either participate in or implement the ERIPP [48, 49, 
51, 54]. Chan et al. found a significant association between 
self-determined motivation for sport injury prevention and 
adherence with ERIPPs [45]. Within users, one study found 
a significant association between subjective norms and 
intention to participate [42], while another found no signifi-
cant relationship [51]. Additionally, significant associations 
between perceived benefits and attitudes with intention to 
participate were noted [48, 51]. Task self-efficacy or confi-
dence in their ability to participate in an ERIPP and outcome 
expectancies had a significant association with intention to 
participate [49]. There is currently a lack of evidence to sup-
port whether intention to participate is associated with actual 
participation or adherence in users. One study found a lack 
of association between intention to implement and actual 
implementation rates within coaches [52]. Overall, it appears 
there is a relationship between constructs from social or 
behavioral theoretical models and intention to participate 
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in an ERIPP in users. Future research should examine the 
relationship between intention and participation in users.

One study included in the systematic review used a theo-
retical model to assess behavioral determinants of ERIPPs 
within athletes and compare the behavioral determinants 
between those who had participated in an ERIPP and those 
who had not [46]. The individuals who had participated in an 
ERIPP found the ERIPP to be more beneficial, less challeng-
ing, and more enjoyable than those who had not participated 
in an ERIPP. The results of this study indicate that previous 
use of an ERIPP may influence behavioral determinants of 
ERIPP participation [46]. Therefore, intervention strategies 
aimed at improving behavioral determinants of ERIPP par-
ticipation and adherence to ERIPPs may need to be custom-
ized to meet the needs of individuals who have previously 
participated in an ERIPP and those who have not.

The final purpose of using a theoretical model within 
ERIPP research was to determine if an intervention was 
effective at improving attitudes towards ERIPPs and imple-
mentation rates. An intervention was focused towards 
improving knowledge and attitudes towards ERIPP imple-
mentation within soccer coaches as well as increase imple-
mentation of an ERIPP known as the 11+ [52]. The inter-
vention improved coaches’ attitudes and perceptions of 
ERIPP participation and implementation. However, only 
53% of the coaches implemented the ERIPP. The results 
of this study [52] indicate that the intervention may need to 
involve both the coaches and the users. An additional study 
used an educational intervention to improve attitudes and 
participation rates in ERIPPs [50]. The changes in attitudes 
and participation rates were not statistically significant fol-
lowing the intervention. The results of this study indicate 
that intervention design may need to be based on a social 
or behavioral theory and the intervention may need to be 
individualized. The use of theory to guide the development 
of the intervention may also lead to enhanced effectiveness. 
Additionally, the intervention may need to be individualized 
to enhance the improvements in attitudes that can lead to 
improvements in implementation. Coaches are instrumental 
in the implementation of ERIPPs within the team setting. 
Further research needs to be done to investigate interven-
tions targeted for coaches to improve implementation of 
ERIPPs.

The critical appraisal of the articles included within this 
systematic review revealed a few key factors. Many of the 
articles included in this systematic review failed to appropri-
ately describe the characteristics of the participants included 
in the study [46, 48, 52, 53]. Before we can develop effec-
tive intervention strategies to improve participation, we must 
better understand the perceptions and attitudes of users and 
implementers towards ERIPP participation and implemen-
tation. There are specific demographic variables that may 
influence those perceptions, such as previous coaching 

experience, previous number of years playing a sport, age, 
etc. When these variables are not clearly defined within the 
participants’ demographics of studies, our understanding of 
these variables is limited. Additionally, over half of the arti-
cles used scales to assess behavioral determinants of ERIPP 
participation that did not have previously established psy-
chometric properties [46, 47, 49, 51–53]. In order for clini-
cians and researchers to effectively utilize these scales to 
assess attitudes and perceptions of ERIPP participation, we 
must be sure the scales are assessing the intended behavioral 
determinants of ERIPP participation. However, it must be 
mentioned that there is a limitation to using scales to assess 
attitudes as the information is self-reported and may omit 
important information to the individual. The psychometric 
properties of several scales used to assess attitudes towards 
ERIPP participation have been confirmed [54, 62, 63], but 
further development and expansion of the scales’ use to 
individuals who participate in different levels of physical 
activity or sport is warranted.

The two most commonly identified theoretical mod-
els were the health-belief model and theory of planned 
behavior. The health-belief model is commonly used to 
predict and better understand participation in preventa-
tive health behavior [64]. The health-belief model con-
sists of six constructs that are thought to directly predict 
participation: perceived susceptibility, perceived severity, 
perceived benefits, perceived barriers, cues to action, and 
self-efficacy. The theory of planned behavior is also used 
to better understand and predict participation in preven-
tative health behaviors [65]. The model contains three 
constructs that are thought to indirectly predict participa-
tion through intention to participate. The three constructs 
are attitudes, perceived subjective norms, and perceived 
behavioral control. The specific use of these theories 
related to ERIPP participation research has previously 
been described [18–20, 47].

Most of the social or behavioral theoretical models used 
in this systematic review evaluated perceptions of the indi-
vidual at the individual level. However, the health-belief 
model and theory of planned behavior do take some external 
influence into account. For example, within the health-belief 
model, the cues to action construct could include a recom-
mendation by a coach or health professional or a team-mate 
sustaining an injury, which influenced the user to participate 
in an ERIPP [64]. Additionally, within the theory of planned 
behavior, the perceived subjective norms construct takes the 
attitudes and perceptions of the important individuals in the 
users’ lives towards ERIPP participation into account [65]. 
Since there are many stakeholders rather than just the user 
him- or herself, it may be important to use theoretical mod-
els that consider outside influences as well as internal.

Using a social or behavioral theory may be beneficial 
when developing intervention strategies to improve adoption 
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of and adherence to ERIPPs. Two studies have investigated 
the use of interventions to improve attitudes and program 
adoption and adherence within coaches [52] and users [55]. 
Neither intervention used a theory to guide the design of the 
intervention and neither were successful at improving ERIPP 
participation or implementation. There is a potential that 
using a social or behavioral theory such as the health-belief 
model to inform the development of the intervention may 
lead to increased effectiveness. Users could be given ques-
tionnaires to assess attitudes towards ERIPP participation 
prior to the development of the intervention. For example, 
the most important factors to the users identified by the scales 
could be perceived benefits and perceived barriers. The inter-
vention could then be specifically designed to include edu-
cational information on the benefits of the ERIPP including 
a reduction in injury and improvements in functional per-
formance. Additionally, the users could be educated on the 
potential barriers of participating in the ERIPP and given 
strategies to overcome those barriers. The use of social or 
behavioral theories within ERIPP implementation interven-
tions could lead to improvements in adoption and adherence.

Although a relatively limited number of ERIPP studies have 
used a social or behavioral theory, the information gleaned 
from these studies has provided insight into reasons for low 
adherence and factors to target to improve adherence. The 
most common social or behavioral theoretical models used in 
the studies included in this systematic review were the health-
belief model and theory of planned behavior. Clinicians and 
researchers should consider utilizing these two models to better 
understand the behavioral determinants of ERIPP participation 
and to develop implementation strategies. There is a possibility 
that combining components of social or behavioral theories 
will provide more insight into all the unique factors that may 
play a role in ERIPP adoption and adherence [17, 19, 21]. 
Gabriel et al. [62] created the health-belief model scale and 
theory of planned behavior scale to assess attitudes towards 
ERIPP participation in physically active adults. These scales 
may be beneficial in continuing to assess attitudes towards 
ERIPP participation and begin testing the effectiveness of 
implementation interventions. Additionally, there may be a 
need to modify the instruments for individuals of different ages 
or those who participate in unique sport activities.

4.1  Limitations

There were several limitations associated with this systematic 
review. There is a potential that additional articles could be in 
the published literature that were not identified in the search. 
Some studies may have used behavioral or social theoretical 
models or frameworks, but this was not evident within the arti-
cle. The definition used for ERIPPs could have excluded some 
pertinent articles. However, the intent of the systematic review 
was to investigate the use of theory within research related to 

specific types of sports injury prevention. Therefore, future 
systematic reviews should investigate the use of theory in lit-
erature investigating other types of injury prevention related to 
sport such as protective equipment. The use of social or behav-
ioral theories is important when implementing other forms 
of preventative measures and should be considered. Articles 
utilizing qualitative research methods were excluded from this 
review and this could have omitted relevant literature to the 
topic [37, 38, 66]. Additionally, the search criterion limited 
the articles to the English language; ERIPP use is prevalent in 
many other countries and there is a chance some articles may 
have been missed due to the language exclusion. Lastly, gray 
literature including theses and dissertations were excluded 
from the review, which could have left out important literature 
related to the topic [67].

5  Conclusion

The current systematic review has indicated that there has 
been an increase in the use of social or behavioral theories 
within ERIPP research. However, there is still a general lack 
of inclusion of behavioral and social theories within ERIPP 
research studies. Overall, there was a shift from using theory 
at a level for program design to assessing constructs within 
the theoretical model and testing theoretical models. One 
key factor identified within this systematic review was a lack 
of surveys in which the psychometric properties had been 
previously established. The first step in moving forward is 
to develop scales grounded in social or behavioral theories 
to assess the behavioral determinants of ERIPP participa-
tion and assess the psychometric properties of those scales. 
Once these scales are widely used to assess the behavioral 
determinants of ERIPP participation within different popu-
lations with varying previous experiences and demographic 
variables, the results can be used to inform the development 
of implementation strategies.
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