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ABSTRACT
International Journal of Exercise Science 15(3): 300-312, 2022. Musculoskeletal injuries, especially

resulting from physical training, are a significant threat to military readiness. Due to costs related to treating injuries
and the high probability of chronic, recurrent injuries, prevention should be a primary focus to maximize human
performance and military success. However, in the US Army, many personnel are uninformed on injury prevention
topics, and no research has identified injury prevention knowledge gaps in military leaders. This study examined
the current knowledge of US Army ROTC cadets on injury prevention topics. This cross-sectional study was
conducted at two university ROTC programs in the US. Cadets completed a questionnaire to identify participants’
knowledge of injury risk factors and effective prevention strategies. Participants’ perceptions of their leadership
and their desires for future injury prevention education were also assessed. The survey was completed by 114
cadets. Except for dehydration and prior injury, participants had a greater than 10% incorrect response rate for
questions regarding the impact of various factors on injury risk. Overall, participants displayed a positive view of
their leadership’s interest in injury prevention. The majority (74%) of participants reported a preference to receive
injury prevention educational materials via electronic delivery. To develop implementation strategies and
educational materials for injury prevention, identifying current injury prevention knowledge of military personnel
should be a priority for researchers and military leaders. The initial military training of future officers is a critical
time for further research and education efforts to improve the effectiveness and adoption of injury prevention
strategies.
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INTRODUCTION
Physical training-related injuries remain one of the most significant threats to military readiness
(6, 10, 15, 18), the organization’s ability to meet operational demands (17). Military readiness
depends not only on capabilities and technology, but on the knowledge, skills, and physical
performance of military members (17). In the US Army alone, musculoskeletal injuries (MSKI)
accounted for more than eight million limited duty days in 2018 (15). Additionally, a history of
previous MSKI increases the risk of attrition and experiencing another injury in the future (1).
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Thus, preventing primary, and even secondary, MSKI is paramount for the health and success
of the military. A number of risk factors for MSKI have been identified (2), and prevention
strategies’ efficacy has been evaluated with varying degrees of success (5). While the need for
investigations into MSKI risk factors and interventions remains, if a majority of military
members are unaware of these risk factors and how to appropriately incorporate prevention
strategies, the threat of physical training-related injuries will persist.
To characterize US Army military and civilian personnel’s knowledge of MSKI risk factors and
prevention strategies, the US Army Public Health Center (USAPHC) conducted a survey-based
investigation in 2014 (9). The authors theorized that confusion and a lack of awareness of
effective prevention strategies may be one of the causes for the persistence of physical trainingrelated MSKI (9). The study found that while most respondents were aware of the magnitude of
the MSKI problem, they were less likely to identify correct responses to questions pertaining to
injury risk factors and interventions (9). These findings highlight a knowledge gap in an active
duty population made up of both military and civilian personnel (9). However, no attempts have
been made to identify knowledge of these topics specifically in military leaders despite
leadership support being considered a mandatory component of injury prevention programs
(5).
The Reserve Officers’ Training Corps (ROTC) is the largest ascension source for commissioned
officers joining the US Army (26). Despite cadets’ importance to the US Army as future military
leaders, minimal research has been conducted regarding risk factors and injury etiology in
ROTC cadets compared to the active component of the US Army. Previous investigations
indicate that ROTC cadets experience MSKI of similar types and at similar rates as service
members in initial entry training environments (20). In the authors’ experience working with
numerous US ROTC programs, injury prevention is not a mandatory element of the ROTC
curriculum. In addition, ROTC cadets’ awareness of the impact of MSKI on the military and
knowledge of injury risk factors is unknown. Therefore, the purpose of this study was to assess
the current knowledge of injury prevention topics in US Army ROTC cadets. In addition, we
aimed to identify information needs and areas of cadets’ interest in further education.
METHODS
Participants
A total of 125 cadets agreed to participate and complete the survey: 68 from a university in the
southwestern United States and 57 from a university in the midwestern United States. Inclusion
criteria were any cadets actively enrolled in the US Army ROTC programs and courses at the
participating universities. There were no specific exclusion criteria so long as participants met
the inclusion criteria. The study protocol was approved by the Institutional Review Boards of
both participating universities. This research was carried out fully in accordance to the ethical
standards of the International Journal of Exercise Science (16).
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Protocol
The current study used an observational, cross-sectional survey design to assess cadet
knowledge of injury prevention topics. A modified version of the injury prevention knowledge
survey developed by the USAPHC (9), with permission from the original author, was utilized.
The original survey instrument was designed to assess knowledge of unintentional
musculoskeletal, heat, and cold-related injuries (9). Survey sections involve questions on topics
including injury history, injury risk factors, interventions, leadership perspectives, and injury
prevention interests (9). For the current study, questions pertaining to heat and cold injuries
were removed to focus on MSKI knowledge. To better represent ROTC as the target
demographic, some questions were altered (e.g., phrases such as “service member” or “soldier”
changed to “cadet”) or removed (e.g., questions about military occupation due to cadets not
having a defined military occupation specialty). Outside of demographic and leadership
perspective questions, no other questions within the survey were changed. The final
questionnaire used included 45 questions. The survey included questions regarding self-rated
fitness [2 questions], injuries in the previous twelve months [3], the impact of injuries on the US
military [5], injury risk factors and prevention strategies [25], perceptions of cadre’s injury
prevention behaviors [4], and preferences for receiving future injury prevention educational
materials [6]. The questions concerned with injury risk factors and interventions are categorized
into those that increase injury risk [8 questions], those that do not decrease or may increase risk
[4], those that reduce risk [4], those that neither increase nor decrease risk [2], and those for
which scientific evidence is not conclusive [7]. The survey included a written informed consent
document detailing the aims, procedures, survey content, and potential risks of completing the
survey. Those cadets who signed and voluntarily agreed to the informed consent document
initiated the survey. Beyond distributing the survey, military science instructors had no direct
involvement with the study, and information regarding cadets’ responses and study results
were not shared with instructors.
Cadets from the two ROTC programs completed the survey at different time points. Participants
from the midwestern university completed paper copies of the survey. Cadets anonymously
filled out the questionnaire in August 2018 in a classroom setting. For cadets participating at the
southwestern university, the survey was disseminated by military science instructors via
university email using an anonymous web address link. The web-based survey was hosted
online and delivered using Qualtrics XM software (Qualtrics, Provo, UT, USA) from January to
March 2020.
Statistical Analysis
Data from cadets who completed all questions on the survey were included in the final analysis.
Data analyses were conducted using Office Excel 365 (Microsoft, Redmond, WA, USA).
Quantified results were presented as frequencies and percentiles.
RESULTS
Of the 125 cadets who agreed to participate, 114 (91%) completed the survey in its entirety; 7
cadets from the midwestern university and 4 cadets from the southwestern university began but
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did not complete the survey. Of those who completed the survey, the average time to completion
was 7 minutes online (60/114) and under 10 minutes for the paper version (54/114).
In the current population of participating cadets, slightly more than one third (43/114, 38%)
reported having been injured in the previous year. Figure 1 shows the distribution of selfreported causes of injury, with nearly three-quarters (31/43, 72%) reporting a type of physical
training (e.g., running or exercise) as the cause of injury. Of those with an injury, the mechanism
of injury was self-identified as resulting from a single incident (12/43, 28%), overuse (28/43,
65%), or unsure (3/43, 7%).

Figure 1. Percentage distribution of self-reported injury causes among respondents who reported an injury (n =
43). Cadets most frequently self-reported running as the primary mechanism for injuries sustained during the 12
months prior to completing the survey.

Findings for questions pertaining to MSKI risk factors and interventions are presented in Tables
1-5. Of those topics that have been previously defined as contributing to increased risk of injury,
only high flexibility was incorrectly associated with decreased risk. Regarding topics
categorized as not decreasing, but potentially increasing risk, the majority of participants
incorrectly identified back brace/lifting belts and stretching prior to exercise as interventions
that would decrease injury risk. Participants correctly identified all interventions that reduce
MSKI risk except for agility training. The majority of cadets could not identify any items that
neither increase nor decrease injury risk or the items for which scientific consensus does not
exist for ascribing risk.
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Table 1. Percentage distribution of respondents’ knowledge of factors that increase MSKI risks†.
Decreases Risk (%)
Neither (%)
Increases Risk (%)
Not Sure (%)
ⱡ
12%
18%
56%
13%
Increase running mileage
Dehydration
3%
0%
96%
2%
Prior injury
3%
2%
93%
3%
Tobacco useⱡ
5%
6%
82%
7%
ⱡ
75%
9%
7%
10%
High flexibility
Very thin body typeⱡ
4%
19%
66%
11%
Low physical fitness
4%
13%
77%
6%
levelⱡ
4%
8%
80%
8%
Low calorie intakeⱡ
†Current assessment of scientific evidence per Bullock et al. (5) and Wardle and Greaves (25).
ⱡ
Topic for increased education due to greater than 10% incorrect response rate.
Table 2. Percentage distribution of respondents’ knowledge of factors that do not decrease or may increase MSKI
risks†.
Decreases Risk (%)
Neither (%)
Increases Risk (%)
Not Sure (%)
ⱡ
Back brace / lifting belt
76%
4%
8%
11%
NSAIDs before exerciseⱡ
24%
22%
30%
25%
ⱡ
NSAIDs after exercise
42%
20%
16%
22%
Stretching before exerciseⱡ
86%
4%
8%
3%
†Current assessment of scientific evidence per Bullock et al. (5) and Wardle and Greaves (25).
ⱡ
Topic for increased education due to greater than 10% incorrect response rate.
Table 3. Percentage distribution of respondents’ knowledge of factors that reduce MSKI risks†.
Decreases Risk (%)
Neither (%)
Increases Risk (%)
Ankle bracesⱡ
72%
5%
10%
ⱡ
Agility / balance training
46%
14%
33%
Mouthguardsⱡ
84%
8%
2%
ⱡ
Helmets
89%
1%
4%
†Current assessment of scientific evidence per Bullock et al. (5) and Wardle and Greaves (25).
ⱡ
Topic for increased education due to greater than 10% incorrect response rate.

Not Sure (%)
13%
7%
6%
6%

Table 4. Percentage distribution of respondents’ knowledge of factors that do not decrease nor increase MSKI risks†.
Decreases Risk
Neither (%)
Increases Risk (%)
Not Sure (%)
(%)
Minimalist running shoesⱡ
14%
5%
66%
13%
Stretching after exerciseⱡ
92%
4%
8%
3%
†Current assessment of scientific evidence per Bullock et al. (5) and Wardle and Greaves (25).
ⱡ
Topic for increased education due to greater than 10% incorrect response rate.
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Table 5. Percentage distribution of respondents’ knowledge of factors with variable evidence of MSKI risk†*.
Decreases Risk (%)
Neither (%)
Increases Risk (%)
Not Sure (%)
Fatigue
3%
3%
92%
3%
High body mass index
6%
10%
75%
9%
Proper exercise technique
94%
0%
3%
4%
Older age (>40 years)
1%
5%
82%
12%
Dietary supplements
25%
31%
29%
16%
Older running shoes
6%
5%
82%
6%
Male sex
21%
45%
17%
18%
†Current assessment of scientific evidence per Bullock et al. (5) and Wardle and Greaves (25).
*Current assessment of scientific evidence does not provide consensus.

Cadets’ opinions regarding their ROTC program cadre’s interest in injury prevention are shown
in Figure 2. The majority of cadets reported agreement in three of the four questions evaluating
program cadre’s injury prevention behaviors; however, only 43% of cadets agreed that they are
being provided information to reduce injuries. Negative views regarding cadre’s emphasis of
injury prevention were reported by 7-16% across the four questions.

Figure 2. Percentage distribution of respondents’ perceptions of leadership interest in injury prevention. A: 80% of
cadets agree that their leadership makes injury prevention a priority. B: 46% of cadets agree that they are provided
information to help reduce injuries. C: 61% of cadets agree that they are informed about injuries within their ROTC
program. D: 66% of cadets agree that their leadership models injury prevention efforts.

Cadets’ areas of interest in receiving future injury prevention information, in relation to specific
activities, are reported in Figure 3. Cadets were allowed to choose all topics that applied to their
interests. Due to low responses, the following items were combined into a single “Sports”
category: football, basketball, racket sports (e.g., racquetball, tennis, badminton, etc.),
softball/baseball, and snow sports (e.g., skiing, snowboarding, etc.). A majority of responses
(234/364, 64%) showed a desire for further injury prevention information on physical trainingrelated subjects such as running, resistance training, and agility training.
International Journal of Exercise Science

305

http://www.intjexersci.com

Int J Exerc Sci 15(3): 300-312, 2022

Figure 3. Respondents’ choices of activities for which they were interested in receiving further injury prevention
information. Running, weight-lifting, agility training, ruck marching, and extreme conditioning training were the
most frequently chosen activities of interest for cadets. Note: Total number of responses to this question exceed the
total number of responses to the survey as respondents were allowed to select all activities for which they had
interest in learning more.

Injury-specific areas of interest in receiving further injury prevention information are reported
in Figure 4. Regarding preferred modality for future injury prevention educational materials,
43% (58/135) preferred computer-based delivery, 31% (42/135) mobile (phone or tablet)
delivery, and 21% (28/135) printed materials. While a small number (7/135, 5%) of respondents
provided a free-text response to the question about preferred delivery method, all free-text
responses described a desire to receive classroom instruction on injury prevention.
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Figure 4. The types of injuries for which respondents would like further information. Strains were the injury type
most frequently chosen followed by fractures, sprains, and tendinopathies. Note: Total number of responses to this
question exceed the total number of responses to the survey as respondents were allowed to select all injury types
for which they would like further information.

DISCUSSION
The current study evaluated US Army ROTC cadets’ injury prevention knowledge utilizing a
survey originally produced by the USAPHC (9). Similar to the USAPHC’s study (9), present
findings indicate that ROTC cadets hold many common beliefs about injury prevention which
are not scientifically supported. These results show that respondents hold many common beliefs
about injury prevention which are not scientifically supported. In accordance with the
USAPHC’s delineation of topics needing further education, as indicated by a greater than 10%
incorrect response rate (9), only dehydration and previous injury do not show need for
educational intervention in an ROTC population. Current findings provide preliminary insight
into the knowledge base of future, commissioned US Army officers. In addition, data on selfreported injuries, views on leadership’s support, and desired areas of future education provide
a holistic perspective of injury prevention within an Army ROTC population.
While overall response distributions of injury prevention topic areas (Table 1) were comparable
to US Army personnel, key differences did exist (9). Based on the frequency of responses, cadets
were more likely to select the “Not Sure” response than US Army personnel when evaluating
interventions on the survey (9). Multiple factors could have potentially influenced this
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discrepancy between populations such as differences in intellectual humility, openness, and
belief superiority; however, no research has investigated these constructs in either population.
At this time, data do not exist to statistically compare these two population demographics;
however, both the similarities and differences in survey responses between US Army ROTC
cadets and US Army employees warrants further investigation.
When contrasting the populations, ROTC cadets were more likely to identify the increased
injury risk associated with being clinically underweight (ROTC: 66%, US Army personnel: 25%)
and were less likely than US Army personnel to identify increased running mileage (ROTC: 56%,
US Army personnel: 80%) as a factor that escalates injury risk (9). Failure of almost half of ROTC
cadets to identify running mileage as elevating injury risk is of particular concern. A profound
body of evidence exists linking running loads to MSKI, especially of the lower extremity (8).
Decreasing the frequency, duration, and mileage of sustained running while replacing it with
other aerobic modalities, such as interval running, lowers injury incidence without any
meaningful decrease in performance on military physical fitness assessments (12). Likewise, the
addition of neuromuscular-based proprioception and agility exercises decreases injury risk (7);
however, only 46% of cadets identified the injury-reducing benefits of such training and 33%
marked agility training as increasing injury risk.
Responses suggest that cadets attributed protective qualities to many concepts that do not lower
injury risk. Compared to US Army personnel (9), ROTC cadets more frequently reported
stretching prior to exercise as lowering injury risk (ROTC: 86%, US Army personnel: 58%). This
belief tends to be common amongst a running population (22), despite most research-based
evidence finding no connection between stretching and lower injury risk (13). In addition, the
majority of cadets (75%) reported that maintaining a high degree of flexibility lowers injury risk.
In actuality, flexibility shows a U-shaped curve regarding injury risk, where both high and low
flexibility increases risk compared to individuals who display a normal range (11). A number of
cadets (42%) expressed the belief that using nonsteroidal anti-inflammatory drugs (NSAIDs)
after exercise would decrease injury risks. This response is of great concern because NSAID use
(both prescribed and self-administered) in the US Army is high (23,24) despite the risk of
gastrointestinal adverse events from NSAIDs, especially with prolonged use (19). Scientific
literature has not shown a reduction in MSKI rates as a result of peri-exercise use of NSAIDs (5).
Seventy-six percent of cadets responded that back braces/lifting belts lower injury risk. Lifting
belts have shown obvious performance benefits with no strong arguments against their use for
strength and conditioning (21). However, the overall scientific consensus regarding back braces
and lifting belt use on injury rates suggests no effect on risk with the majority of literature
finding no observable benefit (21). Cadets’ responses on these topics indicate that they may be
learning MSKI prevention information from sources that are not evidence-based.
In questions regarding perceptions of leadership, ROTC cadets in this study were far more likely
to agree that their leadership showed interest in injury prevention (Figure 4) than US Army
personnel in USAPHC’s study (9), possibly due to the nature of leader-subordinate relationships
in a training environment such as the ROTC. Similar responses were seen between the ROTC
cadets and US Army personnel (9) regarding agreement with the statement: I am provided
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information to help reduce injuries (my own and/or others). Forty-six percent of ROTC cadets agreed
with the statement while 43% of US Army personnel agreed (9). As MSKI prevention is not a
standard component of the ROTC program curriculum, cadets may only receive military-related
injury prevention material from military instructors based on the instructor’s personal
experiences, beliefs, and willingness to share such information. Oftentimes, cadets rely on each
other to spread injury prevention and treatment strategies amongst themselves rather than
obtaining information from a valid and reliable source.
ROTC cadets expressed interest in further injury prevention information regarding running,
weight training, agility exercises, strains, fractures, and sprains. The majority of respondents
showed a preference for educational materials to be delivered electronically. However,
classroom instruction on injury prevention and physical training maybe highly desirable for
some, as all seven free-text responses expressed a desire for this education modality. At this
time, US Army Cadet Command does not mandate injury prevention as a component of the
ROTC curriculum. The Defense Oversight Council’s Joint Services Physical Training Injury
Prevention Working Group concluded that education of military commanders and leadership
support are necessary components of successful prevention programs (5). The ROTC program
is the largest accession source for commissioned officers across all branches of the military (26).
Thus, ensuring that the future military officers trained through the ROTC are well-educated on
physical training and injury prevention, may improve leader support and empower force-wide
support for the adoption of, and adherence to, prevention programs. The US Army has been
progressively moving towards a holistic health model, which focuses on injury prevention and
health in all forms. The recently introduced Holistic Health and Fitness (H2F) program is a
multi-faceted human performance framework designed with the goal of optimizing military
readiness, reducing injury rates, and improving rehabilitation after injuries (4). Due to the
universal impact of injuries on all branches of the military and countries around the world,
future research should be performed to identify the potential for universal knowledge gaps as
well as those that are branch and nationality specific. Once knowledge gaps have been
identified, specific educational interventions can be developed to improve targeted areas.
While this study provides valuable observations on the current injury prevention knowledge of
US Army ROTC cadets, some limitations should be noted. This study used a multi-mode survey
method where one group completed the survey online and the other group completed a paper
copy of the survey. The literature comparing validity, reliability, and psychometric quality
between web-based and paper surveys has been inconsistent, with some research showing no
psychometric difference between modes (3) and other research finding that respondents to webbased surveys are more likely to disclose information on sensitive topics (14). However,
exploratory binary logistic regression comparisons of responses between our two groups
suggested minimal difference in answers between paper and web-based responses to the
survey, as only five of the twenty-five total questions were found to be significant covariates
(stretching after exercise: p = 0.021, mouthguard use: p = 0.017, tobacco use: p = 0.001, low
physical fitness: p = 0.045, and fatigue: p = 0.033), indicating differences between ROTC battalion
responses. Another limitation of this study is that demographic information was not collected
for survey respondents. While this did not impact the ability to observe cadets’ knowledge of
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injury prevention topics based on survey responses, the lack of demographic information
prevented statistical comparison of response differences based on descriptive categories such as
age, sex, and how many years cadets have participated in the ROTC.
In order to develop implementation strategies and educational materials on injury prevention,
identifying the current injury prevention knowledge of military personnel is essential. Based on
the results of this study, there is demonstrated need to improve the injury prevention knowledge
of ROTC cadets, particularly in the areas of running, flexibility, and agility training. Cadets selfidentified areas of desired additional information and education included running, weight
training, agility training, and injuries such as strains, sprains, fractures, and tendinopathies,
primarily through electronic media. The current study provides vital information into the future
knowledge base of military officers, as ROTC is the largest commissioning source of US military
officers (26). ROTC cadets and officer recruits during their initial military training should be a
critical target population for injury prevention education, as a lack of leader support and
awareness may inhibit the effectiveness of injury prevention programs. Future research should
not only continue to identify MSKI knowledge gaps but also determine how best to address
behavioral and cultural barriers that prevent appropriate adoption of injury prevention
strategies.
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