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ABSTRACT

Objectives: To examine the psychometric properties of the Health Belief Model Scale (HBMS) and Theory
of Planned Behavior Scale (TPBS), and determine construct validity by evaluating which subscales were
most associated with intention to participate in an Exercise-related Injury Prevention Program (ERIPP)
within physically active adults.
Design: Cross-sectional.
Methods: Two hundred and eighty-four physically active individuals volunteered to participate in this
study and completed the HBMS and TPBS on one occasion. The HBMS consisted of 39 items and the
TPBS consisted of 22 items. Both scales aimed to assess attitudes and perceptions of ERIPP participa-
tion. Exploratory factor analysis evaluated the loading factors of the HBMS and TPBS. Linear regression
determined if the HBMS and TPBS subscales were predictors of intention to participate in an ERIPP.
Results: Nine factors were identified within the HBMS and five factors were identified within the TPBS.
The subscales of the HBMS and TPBS had acceptable internal consistencies. Perceived benefits, social
norms, and social influence from the TPBS and perceived benefits, individual self-efficacy, and general
health cues from the HBMS were positively and significantly associated with intention to participate
while perceived barriers had a negative association.
Conclusions: The HBMS and TPBS demonstrated strong psychometric properties to assess behavioral
determinants of ERIPP participation within physically active adults. The social influence, social norm,
and individual self-efficacy subscales were the best predictors of intention to participate followed by
benefits, general health cues, and barriers.

© 2018 Published by Elsevier Ltd on behalf of Sports Medicine Australia.

Practical implications

1. Introduction

e The HBMS and TPBS can be used to assess attitudes towards
ERIPPs within physically active adults.

e Social influence was the subscale most associated with intention
to participate in an ERIPP.

¢ Interventions aimed to improve compliance should focus on
social influence by providing group settings and information
regarding the effectiveness of ERIPPs to improve athletic perfor-
mance.

* Corresponding author.
E-mail addresses: Gabriel_eh@mercer.edu (E.H. Gabriel), Matt.hoch@uky.edu
(M.C. Hoch), rcramer@odu.edu (R.J. Cramer).
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Lower extremity musculoskeletal injuries are common within
physically active individuals who participate in sport and
recreation.’? Musculoskeletal injuries; such as ankle sprains and
anterior cruciate ligament tears, are a public health concern due to
their short and long term negative consequences and the associated
costs incurred over the lifespan. These injuries cause short-term
deficits such as loss of range of motion, loss of strength, postural
control insufficiencies, joint laxity and kinesiophobia.>~ Addi-
tionally, these injuries lead to long-term concerns such as the
early development of post-traumatic osteoarthritis and decreased
health-related quality of life.>” The overall treatment costs for
theseinjuries generate alarge economic burden for both the patient
and healthcare system.®° The functional deficits, psychological
concerns, and economic burden associated with these injuries sup-
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ports the need to develop injury prevention efforts rather than
focus on treating musculoskeletal conditions.

Exercise-related Injury Prevention Programs (ERIPPs) were
developed primarily to reduce the occurrence of lower extremity
musculoskeletal injuries. ERIPPs are often composed of neuro-
muscular based exercises that aim to improve balance, range of
motion, strength, and agility. Several studies have suggested that
these programs effectively mitigate the risk of musculoskeletal
injury occurrence.'® However, the effectiveness of these programs
is limited by the users’ adoption and compliance to complete the
recommended exercises throughout the recommended duration.!!
The potential reasons that young, physically active individuals fail
to adopt and adhere to ERIPPs is unclear and presents a barrier to
more consistent utilization of these programs in clinical practice.

Many healthcare fields have utilized social and behavioral sci-
ence models or frameworks to better understand compliance with
preventative health behaviors.'>'3 Two of the most commonly
used theoretical models were the Health Belief Model and Theory of
Planned Behavior.!# Both models utilize perceptions and attitudes
towards the preventative health behavior to predict participation
in the behavior.'>15 However, there is a lack of use of these theo-
ries within ERIPP related research.'* A few studies have utilized the
Health Belief Model and Theory of Planned Behavior to investigate
attitudes towards ERIPP participation.!”-'8 Within these studies,
there was still a lack of scale design directly based on the theoret-
ical model or framework used. Utilizing these theoretical models
or frameworks to design the scale could provide insight into the
reasons for poor ERIPP compliance in physically active individuals.

Due to the lack of use of theoretical models within ERIPP-
related research, there are very few scales that have been validated
to assess behavioral determinants. A previous study developed
a Health Belief Model Scale (HBMS) and Theory of Planned
Behavior Scale (TPBS) to assess behavioral determinants of ERIPP
participation.!® The scales were preliminary investigated within a
small population of physically active adults. Most of the subscales
showed acceptable internal consistency (>0.70) with the exception
of HBMS perceived severity, TPBS attitudes, and intention to par-
ticipate. Due to the low internal consistency of a few subscales and
the limited sample population, further psychometric testing of the
scales’ ability to assess the behavioral determinants of ERIPP par-
ticipation is warranted. Therefore, the purposes of this study were
to examine the psychometric properties of the HBMS and TPBS, and
determine construct validity by evaluating which subscales were
most associated with intention to participate in an ERIPP within
physically active adults.

2. Methods

The overall design of this study was cross-sectional. Participants
were administered a demographic questionnaire, the modified Dis-
ablement in the Physically Active Scale (mDPA), HBMS, and TPBS on
one occasion. The demographic questionnaire assessed information
related to gender, previous history of injury, type of participation in
physical activity, and previous experience with ERIPPs. The study
was approved by the institutional review board.

Two hundred and eighty-four (Females=150; Males=134;
Age=21.17+2.78years; Height: 172.37+18.98cm; Mass:
75.00+14.99kg; Previous exposure to ERIPPs: 159; Previous
history of injury: 225) physically active adults volunteered to
participate in this study. Participants were considered physically
active if they participated in a moderate level of exercise for a
minimum of 90 min per week. Participants were recruited from a
large public university and small liberal arts college using flyers
on campus, club sport and collegiate athletic team meetings, and
classroom recruitment.

The mDPA is a generic patient-reported outcome measure that
was designed to assess quality of life in physically activity people.2°
The mDPA contained two subscales including the 12-item physical
summary component (DPA-PSC) and the 4-item mental summary
component (DPA-MSC). Each item was scored on a Likert scale
ranging from no problem (0) to severe (4). The responses for each
item were summed to create a total score for each subscale. Higher
scores on both subscales are associated with increased physical and
mental health-related quality of life impairments. The subscales of
the mDPA have been previously validated and have demonstrated
excellent internal consistencies measured using Cronbach’s alpha
ranging from 0.88 to 0.94.20

The HBMS was adapted from Champion’s Health Belief Model
Scale originally aimed to assess perceptions and attitudes regarding
preventative mammography screenings.?! The scale was altered
by inserting language consistent with lower extremity injuries and
injury prevention programs. The HBMS contained 39 items to assess
the six constructs of the Health Belief Model (perceived suscep-
tibility, perceived severity, perceived benefits, perceived barriers,
cues to action, self-efficacy) in relation to ERIPP participation.'?
The original HBMS contained response choices along a 5-point Lik-
ert Scale. The response choices were expanded within this study
to a 7-point Likert scale from strongly agree (3) to strongly dis-
agree (—3). The internal consistencies measured using Cronbach’s
alpha of the subscales have been previously reported as acceptable
(0.70-0.90) with the exception of the perceived severity subscale
(0.68).

The TPBS was created using Ajzen’s guidelines to assess the
constructs of the Theory of Planned Behavior (attitudes, perceived
subjective norm, perceived behavioral control) in relation to ERIPP
participation.?? The scale also included an assessment of the partic-
ipant’sintent to participate in an ERIPP. The original scale contained
22 items with response choices ranging along a 5-point Likert
scale.!” The response choices were expanded for this study to a
7-point Likert scale ranging from strongly agree (3) to strongly dis-
agree (—3). Preliminary assessment of the TPBS subscales identified
acceptable internal consistencies (0.72-0.90) with the exception of
the perceived attitudes and intention subscales (0.60-0.68).

Packets were distributed to potential participants containing a
cover letter and all of the scales. The cover letter explained the
purpose of the study and voluntary nature of the study. Consent
was gained by the participant continuing to complete the survey
after reading the cover letter. All questionnaires were completed
using pen and paper format and returned to the researchers.

Participants who were missing more than 10% of the scale data
(HBMS and TPBS) were excluded from analysis. In instances where
participants were missing less than 10% of scale data, multiple
imputation (SPSS version 24) was used to estimate missing data
points. Exploratory factor analysis was used to evaluate the inter-
correlations between items on the HBMS and TPBS to identify
groups of variables that strongly correlated around an underlying
construct called a ‘factor’.?® The goal of this analysis was to identify
grouping of variables (i.e. factors) to represent unique subscales
within the HBMS and TPBS. Using principle component analysis,
factors associated with eigenvalues greater than 1 were retained
based on Kaiser’s criterion and further examined as potential sub-
scales within the instruments. Scree plots were also examined to
confirm the factors that were retained.?* The factor loading pat-
terns and meaningful relationships for the grouped items were used
to determine the ideal factor structure. A factor loading cutoff score
of 0.40%23 was used for item retention. The Kaiser-Meyer-0Olkin
measure was used to verify sampling adequacy. Values >0.5 would
indicate acceptable sampling. If items failed to load with a factor,
they were dropped from the respective scale. Cronbach’s alpha was
used to determine the internal consistency of the subscales created
by each factor. Acceptable internal consistency was interpreted
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Table 1
Factor loading for Health Belief Model Scale and Theory of Planned Behavior Scale.

Factor Number of items Loading range Eigenvalue Percent of variance Internal consistency
Health Belief Model Scale

1.Perceived susceptibility 5 0.79-0.91 6.91 17.72% 0.95
2.Perceived benefits 5 0.41-0.90 6.43 16.48% 0.86
3.General health cues 6 0.48-0.91 2.94 7.54% 0.80
4.Perceived barriers 5 0.42-0.86 2.57 6.59% 0.81
5.Perceived consequences 5 0.61-0.80 2.58 6.59% 0.85
6.Fear of injury 3 0.64-0.93 2.15 5.52% 0.85
7.Community led self-efficacy 3 0.64-0.89 1.64 4.20% 0.82
8.Individual self-efficacy 3 0.73-0.84 1.32 3.39% 0.81
9.External health cues 3 0.43-0.85 1.16 2.96% 0.84
Theory of Planned Behavior Scale

1.Perceived benefits 5 0.72-0.86 7.78 35.36% 0.87
2.Perceived social norms 6 0.48-0.93 2.27 10.29% 0.84
3.Intention to participate 4 0.56-0.78 1.57 7.12% 0.78
4 Perceived barriers 3 0.53-0.95 1.29 5.85% 0.81
5.Perceived social influence 3 0.73-0.74 1.16 5.27% 0.77

as Cronbach alpha values >0.70.>4 Once factors were identified
through the exploratory factor analysis, they were considered
subscales within the overall scale and total scores for each sub-
scale were calculated based on the included items. A series of
Spearman correlations were performed between the HBMS sub-
scales and TPBS subscales to assess redundancy between the two
scales. Redundancy was evaluated to determine if both scales
were measuring similar qualities or if each scale examined unique
perspectives about attitudes towards ERIPPs. Additionally, corre-
lations were evaluated and interpreted (very weak: r<0.3, weak:
0.3<r<0.5, moderate: 0.5<r<0.7, or strong: r>0.7) for the HBMS
and TPBS with the DPA-MSC and DPA-PSC to determine convergent
reliability.

A combination of t-tests and one-way ANOVAs were used
to determine whether differences in intention existed between
individuals with different demographic variables. An indepen-
dent t-test was used to compare intention within gender
(Males/Females), those with and without a previous history of
injury, and those with and without previous exposure to an ERIPP.
An ANOVA was used to compare intention between individuals
of different levels of participation in physical activity (Recreation,
Club sport, Collegiate). In instances where intention was differ-
ent within the individuals of differing demographic variables, the
variable was used within the regression model. A multiple linear
regression was used to determine if the subscales of the HBMS and
TPBS could predict intention to participate in an ERIPP. Partial eta
squared was calculated for each significant variable to determine
the strength of the prediction (small: 0.06 >1?2 > 0.01, moderate:
0.14>m?2 > 0.07, or large: % > 0.15).2> Alpha was set a P <0.05 for
all analyses.

3. Results

The Kaiser-Meyer-0Olkin Measure verified sampling adequacy
for the HBMS (0.83). The exploratory factor analysis for the HBMS
revealed 9 factors were present within the scale accounting for a
total of 70.12% of the variance (Table 1). The Kaiser-Meyer—Olkin
verified sampling adequacy was acceptable for the TPBS (0.88). The
exploratory factor analysis for the TPBS revealed 5 factors were
present within the scale and accounted for a total of 63.89% of
the variance (Table 1). The internal consistencies for the subscales
of the HBMS and TPBS were all acceptable and can be found in
Table 2. The finalized version of the HBMS can be found in Appendix
A while the finalized TPBS can be found in Appendix B. Most of
the subscales of the HBMS and TPBS had small correlations with
a few falling within the moderate range and a few having no sig-
nificant correlation. However, the correlation coefficients between

the scales were <0.80 indicating a lack of redundancy between
the two scales.?5 The DPA-PSC and DPA-MSC were positively and
significantly correlated with HBMS perceived susceptibility, HBMS
fear of injury, and HBMS perceived consequences. Additionally, the
DPA-MSC was negatively and significantly correlated with the TPBS
perceived benefits. The correlations between the HBMS subscales,
TPBS subscales, and DPA subscales can be found in Table 2.

Individuals with previous experience with an ERIPP
(9.034+4.06) had a higher intention to participate measured
by the intention subscale of the TPBS than those with no previous
experience (7.94 +4.84) with an ERIPP (t(280)=-2.05, p=0.04).
There were no other significant differences in intention between
demographic variables. Therefore, previous experience with an
ERIPP, DPA-PSC, DPA-MSC, HBMS subscales, and TPBS subscales
were included within the model as the potential predictors while
the outcome was intention to participate in an ERIPP. The linear
regression (Table 3) revealed a significant relationship between
the TPBS perceived benefits, TPBS Perceived Social Norms, TPBS
Perceived Social Influence, HBMS Perceived Benefits, HBMS Indi-
vidual Self-Efficacy, HBMS General Health Cues, HBMS Perceived
Barriers, and intention to participate in an ERIPP (F(16, 255)=22.53,
R2=0.59, p<0.001). The strongest association was the positive
and moderate association between the TPBS social influence
and intention to participate in an ERIPP. There was a small and
positive association between the TPBS perceived benefits, TPBS
perceived social norms, HBMS perceived benefits, HBMS individual
self-efficacy, and HBMS general health cues with intention to par-
ticipate in an ERIPP. An additional small and negative association
between the HBMS perceived barriers with intention to participate
in an ERIPP existed.

4. Discussion

The main findings of this study were the strong psychometric
properties of the HBMS and TPBS within physically active adults.
Nine factors were identified within the HBMS including perceived
susceptibility, perceived consequences, fear of injury, perceived
benefits, perceived barriers, individual self-efficacy, community led
self-efficacy, general health cues, and external health cues. Five fac-
tors were identified within the TPBS including perceived benefits,
perceived barriers, perceived social norms, perceived social influ-
ence, and intention. The nine factors of the HBMS demonstrated
acceptable internal consistencies and the five factors of the TPBS
also demonstrated acceptable internal consistencies. Additionally,
the behavioral determinants which were associated with intention
to participate were identified. Perceived social influence, perceived
social norm, and individual-self efficacy were the behavioral deter-
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questions created for this construct fell into the intention to par-
ticipate factor. This alignment seems appropriate as confidence in
participating in an ERIPP should transform to intention to partic-
ipate in such a program. The last factor that was identified was
social influence. This factor assessed the influence a team or group
setting would have on the individual as well as evidence regarding
the effectiveness of the ERIPP to improve athletic performance. This
new factor sheds light on the importance of the team/community
aspect of participating in injury prevention strategies, as well as
information that would be gained through the community on the
effectiveness of the ERIPP. The factors identified within the TPBS
provided a representation of the Theory of Planned Behavior with
the inclusion of a new factor that assessed the role of social influ-
ences on participating in an ERIPP.

Overall, a majority of the subscales from the HBMS and TPBS
had weak to moderate correlations with each other. Perceived sus-
ceptibility, fear of injury, and perceived severity were the only
subscales which were not significantly correlated to intention to
participate. Additionally, those subscales lacked significant corre-
lation to perceived benefits, perceived social norms, and perceived
social influence. These results indicate these areas of the HBMS
may be assessing a unique aspect of behavioral determinants of
ERIPP participation. Therefore, it is recommended that clinicians
and researchers utilize both scales to examine all aspects related
to attitudes towards ERIPPs. The DPA-PSC had a positive and weak
correlation with perceived susceptibility, positive and very weak
correlation with fear of injury, and positive and very weak correla-
tion with perceived consequences. Additionally, the DPA-MSC had
a positive and very weak correlation with perceived susceptibility,
positive and very weak correlation with fear of injury, positive and
very weak correlation with perceived consequences, and negative
and very weak correlation with perceived benefits. Individuals with
physical or psychosocial impairments associated with participation
in physical activity may have greater fear of injury, understand the
susceptibility to injury, and perceive greater consequences asso-
ciated with injury. These individuals may have suffered a recent
injury which increased their awareness for susceptibility to injury
and the negative consequences of injury. Individuals with psy-
chosocial or behavioral limitations were more likely to not report
perceived benefits of participating in an ERIPP. Potentially, these
individuals did not associate the ability to overcome psychoso-
cial impairments with ERIPP participation. Neither the DPA-PSC
nor DPA-MSC were significantly correlated with intention to par-
ticipate indicating physical or psychosocial impairments may not
directly influence intention to participate in an ERIPP.

The results of the study indicated social influence was most
associated with intention to participate followed by social norms,
individual self-efficacy, benefits, general health cues, and barriers.
Social influence and social norms indicate that most users rely on
the community and value their opinion regarding whether they
should participate in an ERIPP. This information indicates imple-
menting an ERIPP within a team or group setting would most likely
be more beneficial than an individual setting. Additionally, the
social influence subscale evaluates the importance of available data
to support the effectiveness of the ERIPP to improve athletic per-
formance. There are studies that show improvements in athletic
performance due to participation in an ERIPP.27-28 Interventions
to improve the uptake of ERIPPs may want to focus on provid-
ing supportive data for ERIPPs regarding improvements in athletic
performance and create group environments for the ERIPP to be
completed within. The importance of individual self-efficacy indi-
cates the individual must feel confident completing the program
as an individual. Potentially one-on-one meetings to instruct the
ERIPP and practice the exercises may improve participation rates.
The benefits of participating in an ERIPP and barriers to implement-
ing the program were also associated with intention to participate.

Therefore, there is a potential for an educational intervention to
include the benefits of the program, barriers to implementing
the program, and strategies to overcome the barriers. Information
regarding the subscales which are most associated with intention
to participate can be used to transform implementation strategies
which may be more effective at improving participation rates.

The effectiveness of ERIPPs is largely based on the adoption and
continued compliance of the user to complete the recommended
exercises.!!29 Clinicians must better understand the reasons why
the users are choosing to not participate in ERIPPs as one com-
ponent of a likely multifaceted strategy to improve compliance
rates. The HBMS and TPBS can be used by clinicians to evaluate the
potential reasons users are not participating in ERIPPs. The infor-
mation gained can then be used to develop intervention strategies
to improve attitudes towards ERIPPs which is thought to lead to
improved compliance. For example, a club soccer team that reports
low scores on the perceived benefits and perceived susceptibility
of injury subscales may require education to inform the users of
the multiple benefits that can come from participating in an ERIPP.
The clinician can also educate the user on the susceptibility or risk
of sustaining specific injuries within their sport or activity (for this
example soccer). The clinician would provide this information to
the user when presenting the ERIPP to the user.

There were several limitations associated with this study. Partic-
ipants within the study only included physically active individuals
between the ages of 18 and 35 who were enrolled in academic
programs on a college campus. Therefore, the psychometric prop-
erties of the HBMS and TPBS have only been validated within this
population. Future research should investigate the psychometric
properties of the scales within other populations. There were some
additional variables that may play a role in compliance of ERIPPs
that were not included within this study. One potential variable
would be the attitudes of coaches’ towards ERIPP participation. In
many cases, coaches will play a vital role in the user’s decision to
participate in an ERIPP, however in other cases; a coach may play a
lesser role in the user’s decision to participate in an ERIPP. Future
research should consider this variable when attempting to better
understand user compliance and uptake of ERIPPs. Also, partici-
pants self-reported responses on the HBMS, TPBS, DPA-PSC, and
DPA-MSC which could have led to response bias or the participants
responding how they believed the researchers would want them
to respond. Additionally, current ERIPP participation rates were
not measured in this study and intention to participate was used
for the linear regression. There is a potential that users’ intention
to participate does not align with actual participation as has been
found within coaches.>? However, intention has been significantly
associated with behavior within users when evaluating other pre-
ventative health behaviors.'>'3 Therefore, future research should
further investigate the relationship between intention and partici-
pation within users of ERIPPs.

5. Conclusion

The results of this study indicate the HBMS and TPBS have sound
psychometric properties and can be used to assess behavioral
determinants of ERIPP participation. The focus on social influence
indicated that ERIPPs should be implemented within group settings
where the effectiveness of the ERIPP is thoroughly presented to
the users. Future research should assess behavioral determinants
of ERIPP participation using these scales within diverse popula-
tions of differing physical activity level and demographic variables.
The information gained from these studies could be used to inform
the development ofimplementation strategies to improve adoption
and participation in ERIPPs.
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