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Underreporting of Musculoskeletal Injuries
In the US Army: Findings From an Infantry
Brigade Combat Team Survey Study
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Background: Musculoskeletal injury is a significant threat to readiness in the US Army. Current injury surveillance methods
are constrained by accurate injury reporting. Input into electronic medical records or databases therefore may not accurately
reflect injury incidence. The purpose of this study was to evaluate injury reporting among active-duty US Army soldiers to
explore potential limitations of surveillance approaches.

Hypothesis: A significant number of injuries go unreported to medical personnel.
Study Design: Cross-sectional study.
Level of Evidence: Level 4.

Methods: Surveys were completed by soldiers assigned to an Army Infantry Brigade Combat Team. Survey questions
inquired about injuries sustained in the previous 12 months, injury onset, and whether injuries were reported to a medical
provider. Participants were asked to rank reasons for accurately reporting, underreporting, and/or exaggerating injuries. Chi-
square analyses were used to compare differences among underreported injuries in terms of injury onset (gradual vs acute)
and sex.

Resullts: A total of 1388 soldiers reported 3202 injuries that had occurred in the previous 12-month period, including
1636 (51%) that were reported and 1566 (49%) that were identified as not reported to medical personnel. More than 49%
of reported injuries were described as acute and 51% were described as chronic. Injury exaggeration was reported by
0% of soldiers. The most common reasons for not reporting injuries were fear that an injury might affect future career
opportunities and avoidance of military “profiles” (mandated physical restrictions).

Conclusion: Approximately half of musculoskeletal injuries in a Brigade Combat Team were not reported.

Clinical Relevance: Unreported and untreated injuries can lead to reinjury, chronic pain, performance decrements, and
increased costs associated with disability benefits. Additionally, unreported injuries can undermine injury surveillance efforts
aimed at reducing the musculoskeletal injury problem in the military.
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or decades, musculoskeletal injury (MSD) has remained a limited duty days.”'*"* In addition to decreased productivity,

liability to military readiness.*"*"** The MSI burden MSIs can be associated with chronic pain, personnel attrition,

affects Service Members (SM), military units, and the and long-term disability.” Moreover, as one of the largest
Military Health System (MHS), with approximately 1.6 million contributors to disability discharge,” MSIs can have long-term
hospital encounters per year resulting in millions of lost and financial implications for the MHS.
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The physical and occupational demands required by SMs in
the US Military involve repetitive and highly dynamic
movements including heavy lifting and load carriage
requirements,” which are even greater during combat
deployments.”” The rigors of military service also require
personnel to maintain a certain level of fitness through regular
physical training. Despite mandated fitness requirements, there
may be instances in which the physical demands of military
occupational tasks exceed a soldier’s physical capacity to
perform that task."* Jennings et al" found that 47% of injuries
reported by soldiers are work related, with 29% of these
occurring during mission-related training. Other causes of
injuries included: running (9%), sports (5%), lifting (5%), motor
vehicle-related injuries (4%), and falling (2%). Participants in
that study also reported that their injuries affected job
performance. The unique occupational demands of military
service may predispose soldiers to various acute and overuse
MSIs, impeding optimal job performance and posing risks to the
mission and the well-being of the unit. Because injuries in the
armed forces are regarded as a threat to military readiness,
soldiers may be motivated to minimize or conceal injuries to
avoid perceptions of weakness or ineptitude.

Concealment of work-related injuries in the civilian workplace
has been widely cited,***%%313 with rates as high as 65% in
some reports.26 Injury minimization (ie, symptoms were not
serious enough to seek help),” fear of job loss, separation from
coworkers,” and desire to avoid filing a workers' compensation
claim” were cited as common reasons for civilian injury
underreporting. In contrast to injury concealment, injury
exaggeration is another potential concern within military
populations. There are several reasons why soldiers may
exaggerate injuries, including rationalizing substandard
performance, release from mandatory requirements (eg, physical
training, deployment, etc), to pursue military separation prior to
contractual obligation, and to increase potential disability benefits
upon separation. While the incidence of injury exaggeration has
been investigated in both the civilian and military populations,
most studies have investigated populations with psychosocial
disorders." These studies provide some understanding of injury
exaggeration, although the literature investigating symptom
exaggeration for MSIs in the military is limited.

Epidemiology and injury surveillance are essential aspects of
injury prevention efforts,™"° serving as an essential tool for
determinations regarding required personnel, medical logistics,
and anticipated direct/indirect costs for military medicine.
Despite the benefit of these efforts, they are incapable of
accounting for unreported injuries, and thus may not accurately
reflect the true scale of readiness and potential reinjury risk
concerns. To date, the accuracy of MSI reporting in the military
has not been challenged. Without this information, it is difficult
to fully understand the magnitude of MSIs within the military.

The purpose of this study was to evaluate MSI reporting
among active-duty US Army soldiers in a Brigade Combat Team.
A secondary purpose was to explore the factors influencing a
soldier’s decision to report, conceal, or exaggerate MSIs. Despite

1d. Did you report this
injury to a medical
provider (Physician,
Physician’s Assistant
Nurse Practitioner or
Physical Therapist)?

® Yes ® No

1b. Have you had
an injury? 1c. Did this injury occur
suddenly or gradually
overtime?

1a. Body Regions
If no injury, skip to
the next body region.

®  Suddenly
® Gradually

Neck, Back, Shoulder,
Hip, Knee etc.

® Yes ® No

Figure 1. Injury-reporting matrix seen by participants in the
survey. Body regions were separated; however, this figure
lists them in the same box as an example.

the paucity of literature on injury reporting, we hypothesized
that the incidence of injury concealment would be greater than
injury exaggeration.

METHODS
Participants

Participants were soldiers from an Infantry Brigade Combat
Team (BCT) composed of Military Occupational Specialties
(MOS) from both combat (eg, infantry, armor, field artillery) and
support (engineers, medics, mechanics, etc) branches. All active-
duty soldiers aged 18 years and older were invited to participate
regardless of sex, rank, or MOS. To encourage accurate and
honest responses, participants were seated in an auditorium with
at least 1 seat in between each person. To further encourage
truthful responses, Junior Enlisted Soldiers (Specialists and
below) were separated from Senior Enlisted and Officers
(Sergeants and above). When responding to survey questions,
participants were asked to reflect on MSI history within the
previous 12 months. Participants were informed that the survey
was voluntary, and completion of the survey implied consent.
This study was reviewed and approved by the Institutional
Review Board at the United States Army Research Institute of
Environmental Medicine (USARIEM) for the ethical treatment of
participants in human subject’s research. To maintain anonymity,
a waiver of written informed consent was granted.

Procedures
Survey Description

An 11-page, 50-question survey was developed internally by the
authors, who are experienced military health care providers
(collectively more than 50 years of military experience) serving
as researchers. Initial survey drafts were piloted and refined with
a panel of military personnel composed of varying ranks and
MOS. The survey, designed to be anonymous, assessed injury-
reporting behaviors and factors that may contribute to injury
reporting, as well as various topics related to injuries in the
military. Soldiers were asked to respond to questions regarding
injuries to various body regions, injury onset (sudden or
gradual), and whether the injury was reported to a medical
provider (Figure 1). To assess injury exaggeration or
minimization, participants were asked whether they had
mistepresented symptoms of an injury in the previous 12
months. Following these questions, participants were asked to
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Table 1. Reasons for reporting, underreporting, and overreporting injuries?

Reasons for Accurate Reporting

Documentation in medical record

Reasons for Underreporting

Fear that an injury may affect future
career opportunities

Reasons for Overreporting

Seeking documentation

Seeking referral to rehabilitation/
subspecialty care provider

Desire to avoid negative perceptions
associated with injuries

Seeking prescription for pain relief

Seeking medication for pain relief

Avoiding a profile

Concern about ability to perform job-
specific duties

Concern about symptoms

Negative experience with medical
providers

Concern about upcoming physical
fitness test/training/deployment

Concern that upcoming training/
APFT/deployment may exacerbate

Inconvenience associated with seeing a
medical provider

Seeking a profile

symptoms

Injury affected job performance

Seeking medical discharge

APFT, Army physical fitness test.

#Based on how participants responded to injury-reporting questions they were asked to rank order the reasons for accurate, under or over reporting with 1

indicating most important.

rank reasons that may have influenced their decision to report,
underreport, or exaggerate their injuries (Table 1). Participants
were also presented with several statements regarding injuries
and seeking medical evaluation and perceptions of injuries in
the Army. Last, the survey included demographic information,
recent Army physical fitness test (APFT) score, rank, time in
service, and MOS. Survey questions were closed-ended in which
the participants were provided a list of responses and were
asked to select 1 answer, or in some instances, they were
instructed to select all answers that applied.

Operational definitions of the terms used throughout the
survey were explained to the participants. Injury was defined as
“any ache, pain, or discomfort related to the musculoskeletal
system (skin, bone, muscle, tendon, ligament, or nerves) that
persisted for more than 7 days.” Medical providers were defined
as licensed health care providers such as physicians, physician
assistants, nurse practitioners, or physical therapists (for the
purposes of this study, an Army Medic was not considered a
medical provider). Accurate reporting was defined as “an injury
that was reported to a medical provider.” Underreporting was
defined as a “suspected injury that was not reported to a
medical provider.” Injury exaggeration was defined as the
symptoms of an injury being inflated to a medical provider.

Data Analysis

Surveys were scanned into a database using Remark Office-
Optimal Mark Recognition Technology (Gravic Inc), and
responses were converted into ordinal data. Data analyses were
conducted using the statistical package SPSS (version 20.0; IBM
Corp). Injury-reporting rates were calculated with descriptive
statistics. Because of the possibility of reporting an injury in one
body region and not another or reporting injuries in multiple

body regions, each injury was treated individually and
unreported injuries were filtered for analysis. Chi-square
analyses were used to determine differences in underreporting
related to injury onset (sudden vs gradual).

RESULTS

The survey was completed by 1388 respondents (1269 men, 74
women, 45 undisclosed), accounting for approximately 40% of
the entire BCT. Participant demographics are summarized in
Table 2. A total of 3202 MSIs were described by this cohort
during a 12-month time frame. Of those injuries, 1636 (51%)
were described as reported while 1566 (49%) were not
reported. During analysis, injuries characterized by sudden
onset were considered acute while injuries with a gradual onset
were considered chronic. Among the reported injuries, 49%
were acute and 51% were chronic. Among the injuries revealed
as unreported, 38% were described as acute and 62% were
described as chronic. When compared with acute injuries,
chronic injuries of the back, shoulder, knee, and ankle were
statistically more likely to be unreported to a medical provider
(Table 3). Injury exaggeration was reported by 6% (83) of
soldiers.

Influential factors related to injury-reporting behavior varied.
The most common reasons selected for underreporting injuries
were fear of future impact on one’s career and avoidance of a
duty-limiting “profile” (Figure 2). The 3 most common reasons
for accurate reporting were the following: seeking medical
documentation, concern about symptoms, and feeling that the
injury affected job performance. The most common motivation
cited for injury exaggeration was pursuing documentation in the
medical record.
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Table 2. Demographic characteristics for US Army BCT

Participants Reported Participants Unreported
Total Participants Injury Injury
(n = 1388) (n = 580) (n = 808)
Gender
Male 1269 537 732
Female 74 28 46
Unknown? 45 15 30
Age,y
18-20 53 30 23
21-30 960 443 517
31-40 260 82 178
>4 56 6 50
Unknown? 52 16 36
Rank
E1-E9 1194 490 704
WO01-WO05 8 4 4
01-06 109 59 50
Unknown? 77 27 50
Time in service, y
1-5 818 393 425
6-10 285 107 178
11-15 121 39 82
16-20 58 10 48
>21 29 5 24
Unknown? 77 26 51
Battalion
Combat Arms 976 421 555
Support 319 122 197
Unknown? 93 37 56

Reprinted from Sauers, SE, Smith, LB, Scofield, DE, Cooper, A, Warr, BJ. Self-management of unreported musculoskeletal injuries in a U.S. Army brigade.
Mil Med. 2016;181;1075-1080. © Military Medicine: International Journal of AMSUS. Reprinted with permission. BCT, Brigade Combat Team.

2Unknown—response was not given for questions.
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Table 3. Unreported injuries by acute and gradual onset

Total Number of

% Chronic Injuries

% Acute Injuries

Body Region Unreported Injuries Unreported Unreported

Neck 213 31 25 0.328
Back 596 32 12 <0.001%
Shoulder 412 34 20 0.002%
Elbow 109 31 28 0.262
Wrist 183 28 31 0.272
Hand 146 16 33 0.346
Hip 190 41 16 0.196
Knee 618 34 12 0.015%
Ankle 407 23 19 <0.001¢
Foot 270 27 20 0.421

2Statistically significant (P < 0.05).

20
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Impact Carcer Avoid A Profile  Inconvienent To  Avoid Negative  Negative Expericnce
Seek Treatment Perceptions

% of Participants who
Ranked Reason #1
&

‘With Medical
Provider In The Past

Figure 2. The most common reasons reported by soldiers
for underreported injuries.

DISCUSSION

The extent of MSI underreporting (49%) is similar to studies
investigating injury concealment among construction, factory,
and service-oriented industries. These findings reveal a potential
challenge to our current understanding of the magnitude of MSI
in the Army and identify various potential implications to
medical readiness.

In the current study, the majority of unreported injuries
occurred gradually, indicating chronic onset. Chronic injuries
can be characterized by a slower onset, generally without an
isolated traumatic incident, and are most commonly the result of
repetitive movements related to job tasks and physical
training.” Overuse injuries comprise the largest category of
MSIs in the US Army." Some jobs in the military are more
physically strenuous than others and place high physical
demands on soldiers assigned to those jobs (ie, infantrymen,
mechanics, etc).”? Bell et al® found that as physical occupational

demands increased, so did one’s risk of injury, hospitalization,
and eventually, disability. Roy et al”’ reported that 20% of MSIs
in a BCT can be attributed to overuse injuries. With prolonged
engagement in military activities, unreported injuries can
deteriorate and lead to future injury, chronic pain, increased
reinjury risk, or potentially even permanent disability, ultimately
degrading individual and unit effectiveness.*"*

Interestingly, our study did not find differences in
underreporting based on sex, which differs from previous
findings suggesting women have a greater tendency to report
symptoms’ and underreport injuries much less frequently.*'’
This finding may have been influenced by the relatively small
number of female participants. Although with women now being
integrated into occupations traditionally restricted to men, they
might be confronted with different scenarios that may or may
not affect their injury-reporting behavior. These findings have
important implications for future studies that may want to
evaluate the direct and indirect impact of integration efforts.

Consistent with civilian literature, this study revealed
information about the perceived stigmatization of injuries and the
impact on injury-reporting behavior. Reasons for underreporting
injuries centered on the avoidance of duty-restricting “physical
profiles” (profiles) and the potentially negative ramifications that
injuries may have on one’s career. Per current doctrine, soldiers
who are unable to participate in individual or unit tasks are
placed on a profile by a medical provider." The US Army’s profile
system is designed as a mechanism allowing medical providers to
communicate recommendations to military commanders
regarding duty limitations as well as classify the soldier based on
functional abilities. They are designed, in part, to protect the
soldier from further injury and facilitate healing. However, as
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evidenced by the number of underreported injuries rationalized
by profile avoidance, it is possible that negative stereotypes
associated with limited-duty profiles may be perpetuating the
pervasive culture of injury minimization and concealment
throughout the military. These findings are supported by
Hauschild et al,"" who found that respondents to a survey study
about soldier perceptions reported a perceived lack of credibility
of the profile system. Moreover, the stigmatization of injuries and
profiles among leadership has been documented previously.'""
These findings highlight challenges experienced by soldiers with
MSIs and suggest barriers to injury reporting are inherent to
military culture. Injury prevention and performance optimization
awareness and training may benefit from targeting leadership at
the small-unit level (ie, First Sergeants, Drill Sergeants, Platoon
Sergeants, etc), with individuals who have a significant role in
shaping the culture of injuries for soldiers and future military
leaders.

The current study found that injury exaggeration is relatively
rare among soldiers, with only 83 (6%) reporting exaggerating
symptoms of an injury. These findings are consistent with
previous literature suggesting that diagnosed injury exaggeration
(malingering) in military populations is scarce.” In that study,
the authors interestingly found that the majority of diagnoses
were made by providers not credentialed in behavioral health."®
Because of the potential legal ramifications associated with the
diagnosis, they postulate that the incidence may be slightly
underestimated, but overall, the occurrence is still rare.

Reasons for injury exaggeration in our study were motivated by
a desire to validate the presence of an injury for the purpose of
documentation and/or to rationalize substandard performance. In
a profession where physical performance is a key contributor to
career advancement, injury exaggeration has the potential to be
misused to justify poor performance. Furthermore, documented
injuries are often used to qualify soldiers for disability
compensation when the injury occurred while on active duty
and/or was exacerbated as a result of military service.” Thus,
soldiers may be motivated to pursue medical documentation in
an effort to increase potential disability compensation at
discharge. While injury exaggeration likely exists, it appears as
though injury concealment is far more common.

Injury reporting has previously been underrecognized as a
problem in need of targeted attention and intervention by both
military leaders in the medical and operational community.
Interestingly, there are no requirements to provide training on
injury prevention in the military." Previous recommendations to
enhance physical readiness in the military”" proposed several
initiatives emphasizing increased education and awareness that
could easily be modified to address injury reporting at the
soldier and leader level.

Limitations

Injury-reporting behavior is an elusive concept to define and
measure with objective metrics, particularly when the nature of
the construct being measured relies on self-report data. While
self-report measures have been criticized for their limited

reliability and validity, these methodologies can provide
valuable insight into cognitive processes that impact attributions,
plans, attitudes, beliefs, and behavior’ as they allow for
investigation of emotional and behavioral aspects of a given
problem that may not be detected by other methodologies.
Other studies of military personnel have reported encouraging
results when a self-report measure was used to obtain data on
potentially sensitive topics,**¥ especially when an anonymous
survey was used.* However, given the self-reported data in
this study, findings should still be interpreted carefully. Current
demographic reports state that women comprise approximately
16% of the US Army.* While the sample was intended to be
representative of the entire Army, women were slightly
underrepresented in this study (accounting for approximately
5% of the total population), which may have influenced the
results. Additionally, the suboptimal response rate of 40% lends
itself to a potential for response bias.

The study design excluded medics from the definition of
medical provider, which could be viewed as a limitation.
Injuries characterized as “unreported” by our definition may
have in fact been reported to a unit medic. Nonlicensed
providers were excluded to avoid gathering data on injuries that
would not have been formally captured in the SMs medical
record and could have been reported casually to a medic. It is
not uncommon (especially on deployment) for soldiers to
casually discuss nonemergent medical ailments. Often these
“reports” do not make it into the electronic medical record.
Therefore, by excluding medics from our definition of medical
providers, we aimed to avoid capturing informal instances of
injury reporting. The number of injuries “reported” to a medic
remains unknown, which could impact the generalizability of
the results.

Three months prior to survey administration, the unit returned
from a 9-month deployment to Afghanistan. Because the survey
asks about injuries sustained in the past 12 months, data include
injuries in both the training and deployed environments. While
this could be viewed positively, it can be argued that injury-
reporting behaviors and influential factors may differ in the
deployed environment, and therefore, the survey may not have
included all of the potential reasons for various injury-reporting
behaviors among this group.

The survey tool was developed through multiple refinements
and piloting; however, it would benefit from a validation study
using another BCT. Additionally, diagnoses were not correlated
to injury reports so the extent of reported injuries is unknown.
The methodology employed provides a foundation on which to
base further investigation into the aspects of injury reporting
within the military. While results of this study are encouraging
and contribute to improved understanding of MSI reporting in
the military, generalizing these data should be cautioned.

CONCLUSION

The findings of this survey reveal injury exaggeration is rare but
that MSI underreporting occurs regularly. Untreated injuries
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have the potential to degrade individual and unit effectiveness,
thereby negatively impacting operations on various levels.
Medical providers and military leaders need to be aware of the
perceptions around injuries and how these perceptions may
deter soldiers from seeking medical evaluation for injuries in
both the training and deployed environments.
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