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ABSTRACT

Introduction:

Effective and easily implementable methods to reduce the incidence and burden of injury during Army basic military
training (BMT) are desirable. This study therefore investigated (1) the association between prior injury history and
medical attention (MA) injury and (2) the association and accuracy of daily self-reported physical complaints on the
incidence of MA injury, during Army BMT.

Materials and Methods:

Recruits (n = 625, male = 524; female = 101; age: 22 4 6 years [range: 17-55 years]) completed a 12-month prior injury
history questionnaire during week 1 and throughout BMT reported physical complaints daily, using a modified Oslo
Sports Trauma Research Centre Questionnaire on Health Problems (OSTRC-H). Medical attention injuries were recorded
via physiotherapy reports. Cox proportional hazard regressions explored the association between prior injury and MA
injury. Generalized linear mixed-effects models were used to model the association between OSTRC-H responses and
an MA incident injury within 7 days. The predictive ability and accuracy of OSTRC-H responses were also assessed.

Results:

Prior injury was not significantly associated with a greater risk of MA injury during BMT. Self-reported physical com-
plaints effecting “participation” (“Full participation, but with injury/illness”: OR =2.23, 95% CI 1.97-2.52; “Reduced
participation due to injury/illness”: OR =3.19, 95% CI 2.54-4.00), “severity” (“To a mild extent”: OR =2.19, 95% CI
1.91-2.51; “To a moderate extent”: OR = 2.83, 95% CI 2.38-3.36; “To a severe extent”: OR =4.50, 95% CI 3.26-6.21),
and “location” (OR =2.19, 95% CI 1.96-2.45) were significantly associated with greater odds of MA incident injury
within 7 days. Spine (OR =4.39, 95% CI 3.07-6.30), upper extremity (OR =2.45, 95% CI 1.76-3.40), and lower extrem-
ity (OR =2.73, 95% CI 2.40-3.40) physical complaints were significantly associated with an MA incident injury to the
corresponding general body region within 7 days. Using the presence of a physical complaint to indicate the occurrence
of an MA incident injury within 7 days resulted in a high number of false positives and false negatives (area under the
curve: 0.51-0.66).

Conclusions:
Independently, self-reported 12-month prior injury was not significantly associated with a greater risk of an MA injury
during BMT. Daily self-reported physical complaints may however flag increased MA injury risk, which could help

;

prevent more severe injuries.
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INTRODUCTION
Army basic military training (BMT) aims to provide foun-
dational training to prepare recruits for military life.! Yet,
military training is not without risk and injuries can occur.!-?
Lower extremity musculoskeletal injuries are consistently
reported as the most common during BMT, with overuse the
most frequently reported injury mechanism.?= Injury during
BMT can delay graduation and contribute to attrition, con-
sequently increasing training costs and impacting upon the
supply of personnel to the trained workforce.5*” Effective and
easily implementable methods to reduce the incidence and
burden of injury during BMT are therefore desirable.®8
Injury is multifactorial, complex, and dynamic.’-'° Intrin-
sic risk factors may predispose an individual to injury,'® with

reuse, distribution, and reproduction in any medium, provided the original
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prior injury commonly reported as a risk factor for future
injury within sport and military settings.>>''~!* Within recruit
populations, several other intrinsic injury risk factors have
also been identified including entry-level fitness'-> and self-
reported physical activity before training.'”> However, risk
factors that are assessed at a single time point (e.g., base-
line or week 1) or that are nonmodifiable potentially fail to
account for a recruit’s dynamic risk of injury during BMT, and
continuous monitoring strategies may offer a more practical
assessment of injury risk.'*

During BMT, physical complaints can arise,’** reflecting
the presence of perceived pain, and may progress to a more
serious injury."> Self-report data collection methods, such as
the Oslo Sports Trauma Research Centre Questionnaire on
Health Problems (OSTRC-H), can be used to capture physical
complaints,'®!7 and within sport, the risk of a time-loss injury
(within 7 days) has been reported to be greater when preceded
by a self-reported physical complaint.'® Recruits who drop out
of BMT due to injury have also been observed to report more
physical complaints and higher ratings of pain in comparison
to recruits who graduate or discharge at their own request.'”
As such, daily self-reported physical complaints may offer a
simple method to identify recruits who may be at an increased
risk of medical attention (MA) injury during BMT.

Therefore, the aims of this study were 2-fold: (1) to inves-
tigate the association between prior injury and MA injury dur-
ing Army BMT and (2) to assess the association and accuracy
of daily self-reported physical complaints on the incidence of
MA injury during Army BMT.

MATERIALS AND METHODS
Participants and Study Design

A prospective cohort study including 625 recruits (male =
524; female = 101; age: 22 4 6years [range: 17-55 years]),
from 16 platoons (8 intakes), undertaking BMT at the Army
Recruit Training Centre, Kapooka (Australia), was conducted
during 2019. All platoons commenced the standardized 12-
week BMT course between July and September. Study proce-
dures and risks were explained verbally and provided in writ-
ing to recruits during week 1 (day 2) before written informed
consent was provided. Seventeen female recruits, who under-
took the Army pre-conditioning program, provided consent
upon joining a study platoon in week 3.

Experimental Design

MA injury recording

Medical attention injuries were recorded by physiotherapists
at the Army Recruit Training Centre using an “any physical
complaint” injury definition.!” Following recruit consultation,
physiotherapists recorded the date, body part affected, injury
type, and mechanism (overuse or trauma) for all injuries pre-
sented using a standardized data-collection form. Forms were
routinely collected and manually processed by a member of
the research team and subsequently assigned an International
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Classification of Disease, tenth revision, Clinical Modifica-
tion (ICD-10 CM) code (to 6 digits when available, minimum
4 digits), based on body part affected and injury type. An MA
injury was defined as the first report of a specific injury (i.e.,
ICD-10 CM code) by a recruit to the physiotherapists, and in
an attempt to avoid overestimating injuries, at least 30 days
had to pass after an individual’s last report with a specific
ICD-10 CM code before the same code could again be used to
document a new “incident injury.”>?° If no date was recorded
on the standardized collection form the report was excluded
from analyses, unless it was the only report to the specified
body region for the recruit.

Twelve-month prior injury history data collection and
preparation

Following the provision of consent, recruits completed a cus-
tomized 12-month prior injury history questionnaire to doc-
ument injuries that (1) required time off work or sporting
pursuits, “time loss injury,” and (2) did not require time off
work or sporting pursuits, “non-time loss injury.” Question-
naire responses were coded as 0 =no or 1 =yes, within 3
categories: did the recruit have a prior (1) “time loss injury”;
(2) “non-time loss injury”’; and (3) “any prior injury” (i.e., any
report in category 1 or 2).

Daily self-reported physical complaint collection and
preparation

Each evening (days 2-79, or until a recruit left the study
[i.e., back squadded or attrition]), recruits indicated the pres-
ence and consequences of any physical complaint using a
modified OSTRC-H,'® consisting of 5 questions: Q1 (partici-
pation) = “Have you had any difficulties partaking in military
training/activities/education due to injury, illness or other
health problems today?’; Q2 (severity) = “To what extent
have you experienced symptoms/health complaints today?”;
and Q3 (location), presented a body map with instruction
to “select the circle that best describes the location of your
injury” and for illness to check the option of “illness” only
(no location). A “no injury/illness” check option was pro-
vided to ensure an answer was required for all questions.
Questions 2 and 3 were repeated as question 4 and 5, allow-
ing recruits to indicate their 2 “worst” health problems daily
(Supplementary Figure S1, daily modified OSTRC-H). The
OSTRC-H was presented within a booklet (daily dairy), con-
taining daily questionnaires for the week (7 days). Booklets
were collected and replaced each Monday. Daily self-reports
were scanned (Canon DRC240, Canon, Tokyo, Japan) and
subsequently processed using Remark Office OMR software
(Remark, Malvern, PA, USA).

Daily self-reports were matched to recruit days in training.
Medical attention incident injuries were aligned with the cor-
responding date to determine if a self-report was within 7 days
of an incident injury.'® Daily self-reports with a checked body
map location were classified as an injury report and aligned
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with body locations from the taxonomy.?’ An accumulated

injury score was not calculated,'® as a modified OSTRC-
H was used, rather “participation” (question 1), “severity”
(questions 2 and 4), and “location” responses were ana-
lyzed.'® For each day, the max severity reported was assessed,
while location responses were coded as 0 = “no location”
or 1 = “at least one body location.” Furthermore, for each
general body region (i.e., head and neck, spine and back,
torso, upper extremity, and lower extremity), daily responses
were coded as 0= “no body region complaint” or 1 = “at
least one body region complaint.” For recruits who completed
BMT, self-reports on day 79 were excluded from analyses
as recruits had limited opportunity to seek MA on day 80
(march out). As an inability to participate in BMT could arise
from a recruit seeking MA or prescribed training restrictions
provided by medical personnel, self-reported responses of
“could not participate” were considered indicative of a recruit
having already sought MA and removed from the analyses.
All “illness” complaints were excluded. If a recruit reported
an “illness” and injury complaint on the same day, it could
not be determined which impacted upon the reported effect
on participation; therefore, the participation question was
removed from the analyses. In the absence of a daily self-
report the given day for that recruit was excluded, yet, if at
least one question was answered (e.g., location), only missing
responses were excluded (e.g., question 1 and 2). All missing
data are reported for transparency.’!

Statistical Analyses

All statistical analyses were performed using “R” (version
4.0.2, R Foundation for Statistical Computing, Vienna, Aus-
tria). Due to recruit attrition, survival analyses (Cox propor-
tional hazard regression) were performed to investigate the
association between prior injury and time to MA injury, using
the “survival” package.?? Time at risk was calculated as the
number of days within a study platoon (e.g., BMT start date
[day O] to training completion date). If a recruit sustained an
injury, their time at risk was calculated until that day, while
if a recruit did not complete training (e.g., discharged), their
time at risk was censored at the day they left a study platoon.
In each model, prior injury represented the predictor vari-
able (i.e., “time-loss injury,” “non-time loss injury,” or “any
prior injury”’). Model estimates were exponentiated, using the
exponential function, to provide hazard ratios and 95% Cls.
Generalized linear mixed-effects mod-
els (binomial, link = logit) were used to model the association
between self-reported OSTRC-H responses and the incidence
of an MA incident injury within 7days, using the “Ilme4”
package.”® In each model, the dependent variable was the
injury indicator (0 = “no incident injury within 7 days”; 1 =
“incident injury within 7 days”). OSTRC-H responses were
entered as the fixed effect predictor variable with recruit iden-
tity included as a random effect. The risk of an incident injury
to the same general body location as the self-reported physi-
cal complaint was also assessed. Model parameter estimates
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were exponentiated to provide an OR and 95% CI. Marginal
(variance explained by the fixed effect alone) and conditional
(variance explained by both the fixed and random effects) R?
values are presented.”* The predictive ability of OSTRC-H
responses was assessed using receiver operating characteris-
tic (ROC) curves, which examines the discriminant ability of
a marker to classify recruits in 2 groups and plots the true
positive rate (sensitivity) against the true negative rate (speci-
ficity) producing an area under the curve (AUC). An AUC
of 1 (100%) represents perfect discriminant power, while 0.5
(50%) represents no discriminatory power.?>-2% The 95% Cls
are reported based on bootstrap analysis with 2,000 iterations
using the “pROC” package.?” An AUC of >0.7 and CIs of >0.5
were used as generic benchmarks for interpreting “accept-
able” discriminant ability.?® To assess accuracy, questionnaire
responses were used to create 2x?2 contingency tables and
calculate sensitivity, specificity, positive and negative likeli-
hood ratios and predictive values, and overall accuracy. For
all analyses, statistical significance was set at P <.05.

RESULTS

Details of Cohort Training Days and MA Injuries

For the 625 recruits, there were 45,218 (38,358 males
and 6,860 females) individual recruit training days, with
recruits averaging 72 days (minimum = 4, first quartile = 80,
median = 80, third quartile = 80, maximum = 101) in BMT
(Supplementary Table S1, training outcome for the recruits
involved in the present study). During BMT, 226 recruits
(36.2%) had >1 MA incident injury with a total of 596 inci-
dent injuries recorded (spine and back 52; lower extremity
457; upper extremity 67; torso 17; head and neck 1; 2 other
[unspecified]) from 949 physiotherapy reports.

Twelve-month injury history

The response rate to the prior injury questionnaire was 98.2%.
Accordingly, 614 recruits (male =514; female =100; age:
22 + 6years [range: 17-55 years]) were included in the prior
injury analyses with 221 recruits (36%) sustaining >1 inci-
dent injury during BMT (spine and back 52; lower extremity
442; upper extremity 67; torso 15; head and neck 1; 2 other
[unspecified]). For the 12 months before BMT, 223 recruits
(36.3%) reported “any prior injury,” with 170 reporting a
prior “non-time loss injury,” 16 reporting a prior “time-loss
injury,” and 37 reporting both a prior “non-time loss injury”
and “time-loss injury.” No significant association between
“any prior injury” (hazard ratio=1.31 [95% CI: 1.00-1.71],
P =.051), prior “time-loss injury” (hazard ratio = 1.50 [95%
CI: 0.98-2.30], P = .06), or prior “non-time loss injury” (haz-
ard ratio = 1.28 [95% CI: 0.98-1.68], P = .08) and MA injury
during BMT was observed.

Of the 223 recruits reporting “any prior injury,” 90 (40.4%)
sustained an MA injury during BMT. In comparison, 131
(33.5%) of the 391 recruits reporting “no prior injury” sus-
tained an MA injury during BMT. Eighty-three (40.1%) of
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Figure 1. (A) The percentage of recruits who provided at least one report with the given response to the participation question each week. (B) The percentage
of recruits who provided at least one report with the given response to the severity question each week. (C) The percentage of recruits who selected a body

location for the location question each week.

the 207 recruits reporting a prior “non-time-loss injury” and
137 (33.7%) of the 407 recruits reporting no prior “non-time
loss injury” sustained an MA injury during BMT. Twenty-
four (45.3%) of the 53 recruits reporting a prior “time-loss
injury” and 197 (35.1%) of the 561 recruits reporting no prior
“time-loss injury” sustained an MA injury during BMT.

Daily self-reported physical complaints

No OSTRC-H responses were obtained for 7 recruits. There-
fore, 618 recruits (male = 519; female = 99; age: 22 4- 6 years
[range: 17-55 years]) were included in the daily self-report
analyses, totaling 43,893 study (i.e., starting from day 2)
training days. After excluding day 79 reports (n=1534),
no responses (n=3769) (compliance 91.3%), and reports
of “could not participate” (n=278) and “illness” (n=2),
39,310days were retained for analyses. For participation,
36,881 (2,371 injury and illness reports, 58 no response) days,
consisting of 29,182 self-reports of “full participation without
injury/illness,” 7066 “full participation, but with injury/ill-
ness,” and 633 “reduced participation due to injury/illness,”
were included in the analyses. For severity, 36,400 days
were analyzed (2,910 no responses). The max severity on
28,596 days was “no symptoms/health problems,” 5169 days
“mild,” 2249 days “moderate,” and 386 days “severe.” A body
location was checked on 8,443 of the 39,310 days with 519
head and neck, 1,212 spine and back, 334 torso, 1,677 upper
extremity, and 5,876 lower extremity complaints reported.
The percentage of recruits reporting each “participation,”
“severity,” and a “location” response each week are presented
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in Figure 1. Due to the absence of a date on physiotherapy col-
lection forms, 11 incident injuries (lower extremity 8, upper
extremity 3), from a total of 9 recruits, were excluded. There-
fore, 584 incident injuries (spine and back 52; lower extremity
448; upper extremity 64; torso 17; head and neck 1; 2 other
[unspecified]) from 224 recruits with >1 incident injury were
included in the OSTRC-H analyses.

Self-reported “participation,” “severity,” and “location”
responses indicative of a physical complaint were each sig-
nificantly associated with an MA incident injury within 7 days
(Table 1). Spine, lower extremity, and upper extremity com-
plaints were each independently associated with an MA inci-
dent injury to the corresponding body region within 7 days
(Table 2). The power of daily self-reported responses to
predict an MA incident injury within 7 days was below the
predetermined “acceptable” level, AUC’s ranging from 0.51
to 0.66 (Tables 1 and 2).

Measures of accuracy for daily self-reported responses
are presented in Table 3. For “participation” and “severity”
responses, where more than one response was indicative of a
physical complaint, each response is presented.

tL)

DISCUSSION

In this investigation, self-reported 12-month prior injury
was not significantly associated with a greater risk of MA
injury during Australian Army BMT. In contrast, daily self-
reported physical complaints indicating perceived effects on
“participation,” “severity,” and “location” were each signifi-
cantly associated with greater odds of an MA incident injury

MILITARY MEDICINE, Vol. 190, September/October 2025
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Table 1. Association and Prediction Using the OSTRC-H Question Response for a Medical Attention Incident Injury, Within 7 days,

During BMT
Association Prediction
Self-report
questionnaire Area under the
response Variables OR (95% CI) P-value Marginal R Conditional R? curve (95% CI)
Participation Full participation without Reference 0.01 0.85 0.66 (0.650-
injury/illness 0.67)
Full participation, but with 2.23(1.97-2.52) <.01
injury/illness
Reduced participation due to 3.19 (2.54-4.00) <.01
injury/illness
Severity No symptoms/health Reference 0.01 0.85 0.66 (0.65-0.67)
problems
To a mild extent 2.19 (1.91-2.51) <.01
To a moderate extent 2.83 (2.38-3.36) <.01
To a severe extent 4.50 (3.26-6.21) <.01
Location No body region Reference <0.01 0.86 0.65 (0.64-0.66)
Any-body location 2.19 (1.96-2.45) <.01

BMT, basic military training; OSTRC-H, Oslo Sports Trauma Research Centre Questionnaire on Health Problems.

Table 2. Association and Prediction Using the OSTRC-H Location Response for a Medical Attention Incident Injury to the
Corresponding General Body Location, Within 7 days, During BMT

Association Prediction
Self-report
Questionnaire Area under the
Response Variables OR (95% CI) P-value Marginal R? Conditional R? curve (95% CI)
Head and neck No head and neck complaint Reference <0.01 0.98 0.57 (0.43-0.71)
Head and neck complaint 5.85(0.44-77.43) .18
Spine No spine complaint Reference <0.01 0.97 0.65 (0.62-0.67)
Spine complaint 4.39 (3.07-6.30) <.01
Torso No torso complaint Reference <0.01 0.97 0.51 (0.49-0.53)
Torso complaint 6.34 (0.93-43.44) .06
Upper No upper extremity complaint Reference <0.01 0.97 0.63 (0.61-0.66)
extremity
Upper extremity complaint 2.45 (1.76-3.40) <.01
Lower No lower extremity complaint Reference  <0.01 0.93 0.66 (0.65-0.67)
extremity
Lower extremity complaint 2.73 (2.40-3.11) <.01

BMT, basic military training; OSTRC-H, Oslo Sports Trauma Research Centre Questionnaire on Health Problems.

within 7 days. Notably, the observed strength of the asso-
ciations increased as perceived effects on participation and
severity worsened. Additionally, spine, upper extremity, and
lower extremity complaints were each independently asso-
ciated with greater odds of an MA incident injury to the
corresponding general body region, suggesting that it may
be possible to identify location-specific injury risk during
BMT. The present findings therefore provide an opportunity
for secondary injury prevention strategies, focusing on early
detection and intervention, to be developed within military
training environments.

The current findings indicate that self-reported 12-month
prior injury was not significantly associated with a greater risk
of sustaining an MA injury during BMT. Hazard ratios were
however relatively similar to those previously reported,’>

MILITARY MEDICINE, Vol. 190, September/October 2025

suggesting that prior injury is related to a greater risk of MA
injury during BMT. Although unclear from the present anal-
ysis, this relationship may be due to causal factors, such
as inadequate rehabilitation, or due to noncausal factors,
whereby prior injury history is simply a marker of other traits
that result in certain individuals having a higher injury risk.*
Nevertheless, classifying injury history as a binary variable
may not be an informative approach given the risk of subse-
quent injury can potentially be influenced by numerous factors
such as injury severity, recovery status, time loss, and recency
of the event.?! Indeed, injuries are complex and interactions
between numerous factors can alter an individual’s injury
risk over time.® A one-off assessment does not therefore pro-
vide practitioners with information relating to an individual’s
dynamic risk of injury.’
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Continuous monitoring strategies may offer a more accu-
rate assessment of injury risk.'* In line with previous research
in sport,'®:32 self-report responses indicative of a physical
complaint were associated with greater odds of MA incident
injury within 7 days. In comparison to no physical complaint,
the odds of an MA incident injury within 7 days of a reported
physical complaint were 2.19 to 4.50 times greater, suggest-
ing that daily self-reported physical complaints may assist in
identifying recruits at greater risk of MA injury during BMT.
Although the reason for this increased risk is likely multi-
factorial,”-3* the reporting of a perceived physical complaint
likely indicates the presence of pain or discomfort,'>-!8 which
can gradually progress to a more serious injury.>*3> Notably,
odds ratios increased as perceived effects on participation and
severity worsened, likely due to recruits seeking MA when a
physical complaint develops or begins to impact upon their
ability to partake in BMT.!> More specifically, spine, upper
extremity, and lower extremity physical complaints were each
significantly associated with an MA incident injury to the cor-
responding general body region, suggesting that it may be
possible to identify general body region injury risk during
BMT. Despite having the largest odds ratios, head and neck,
and torso complaints were not significantly associated with
a corresponding general body region MA incident injury in
7 days. Although this finding is likely influenced by the low
number of injuries to these general body regions, it should
be acknowledged that recruits frequently checked these loca-
tions, indicative of an injury, while also checking “illness”
(e.g., headache). These injury locations were included in the
analyses; however, as no follow-up with recruits were con-
ducted, the exact meaning of these responses (e.g., injury or
illness) could not be determined and may have impacted upon
results.

Associations with injury do not however imply an ability
to predict individuals who will sustain an injury.®:3” Within
the current study, using the presence of a physical complaint
as an indicator of an MA incident injury within 7 days resulted
in a high number of false positives (i.e., physical complaint,
but no incident injury in 7 days) and false negatives (i.e., no
physical complaint, but incident injury in 7 days) (Table 3).
Consequently, the power of self-reported responses to pre-
dict an MA incident injury within 7 days was not “acceptable”
(Tables 1 and 2). Using daily OSTRC-H responses to predict
which recruits will sustain an MA injury is therefore not rec-
ommended. Positive predictive values did however increase
as perceived effects on participation and severity worsened,
while positive likelihood ratios greater than 1 indicate that a
recruit who sustains an MA incident injury in 7 days is more
likely to report a physical complaint in comparison to a recruit
who does not sustain an incident injury in 7 days. Using the
daily OSTRC-H as an early identification tool may therefore
help identify and facilitate early intervention to help prevent
minor injuries progressing to more significant ones (i.e., sec-
ondary prevention), especially considering that the majority of
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injuries sustained during BMT are overuse related.>*-38 Dif-
ferences in marginal (<0.01-0.01) and conditional R? (rang-
ing from 0.85-0.98) values do however suggest that injury
management strategies should be considered at an individual
level, which is unsurprising considering the diverse nature of
recruit populations® and subjective nature of self-reports. The
reporting of a physical complaint may therefore act as a flag
to facilitate communication between BMT staff and recruits.

Limitations

When interpreting the present findings, several limitations
should be considered. First, MA incident injuries may have
been underestimated as data were only collected from one
point of care facility (i.e., physiotherapist), and recruits may
not always seek MA for an injury, or delay reporting, in an
attempt to defer MA or time-loss in order to graduate from
BMT on time.*’ Furthermore, a 30-day gap rule was applied
to identify incident injuries >?° and a 7-day window for an
incident injury to occur within was adopted.'® The contin-
ued reporting of a complaint following an incident injury or
reporting a complaint more than 7 days before an incident
injury would therefore have been classified as a false posi-
tive. The daily reporting of physical complaints also resulted
in several reports being within 7 days of each incident injury,
which likely influenced the results reported. Additionally, it
is acknowledged that using the OSTRC-H in isolation may be
deemed a relatively reductionist approach,’ and differences in
several other factors such as injury history, fitness levels, and
workload®'%-'* may have impacted upon injury during BMT.
However, due to large platoon sizes (up to 60 recruits), the
present study aimed to evaluate the use of a simple tool to
identify injury risk during BMT. Finally, while daily diaries
were collected by the research team and responses had no
influence upon a recruit’s training progression, recruits may
have been reluctant to report physical complaints if they per-
ceived staff may use reports to monitor recruit responses to
BMT.* Indeed, it has been suggested that the pain thresh-
old to report a complaint to medical personnel during BMT
is relatively high due to the potential consequences associated
with injury, such as back squadding (i.e., when a recruit leaves
their original training platoon and joins a platoon in an earlier
week of BMT) and attrition."> Consideration to the effective
implementation of a daily physical complaint questionnaire in
military training environments may therefore be beneficial to
facilitate the early identification of physical complaints to help
reduce the risk of more serious injury. However, injury bur-
den was not considered within the present analysis; therefore,
further research would be beneficial to assess if the severity
of self-reported physical complaints is associated with injury
burden.

CONCLUSION
In this study, self-reported 12-month prior injury was not sig-
nificantly associated with a greater risk of MA injury during
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BMT. Daily self-reported physical complaints indicating per-
ceived effects on “participation,” “severity,” and “location”
were each associated with greater odds of MA incident injury
within 7 days, with the odds of injury increasing as perceived
effects on participation and severity worsened. Furthermore,
spine, upper extremity, and lower extremity physical com-
plaints were each associated with greater odds of an MA
incident injury to the corresponding general body region, sug-
gesting that it may be possible to identify location-specific
injury risk during BMT. However, due to high misclassifica-
tion errors, using daily self-reported physical complaints to
predict which recruits will sustain an MA incident injury in
7 days is not recommended.

ACKNOWLEDGMENTS

The authors are extremely grateful to both the recruits who participated in the
study and the Australian Army personnel at the Army Recruit Training Centre
for their support to facilitate this investigation, as without their support this
work would not have been possible.

SUPPLEMENTARY MATERIAL

Supplementary material is available at Military Medicine online.

FUNDING

Research reported in this publication was supported by the Defence Science
and Technology Group via research agreement #7081.

CONFLICT OF INTEREST STATEMENT

None declared.

DATA AVAILABILITY
The datasets generated and analyzed during the current study are not pub-
licly available. Data will only be made available upon formal request to the
corresponding author who will seek approval from the relevant agencies.

INSTITUTIONAL REVIEW BOARD (HUMAN
SUBJECTS)
All participants provided written informed consent for this study, which was
approved by Department of Defence and Veterans’ Affairs Human Research
Ethics Committee (protocol number: 083-18).

INSTITUTIONAL ANIMAL CARE AND USE
COMMITTEE (IACUC)
Not applicable.

INSTITUTIONAL CLEARANCE

Institutional clearance approved.

INDIVIDUAL AUTHOR CONTRIBUTION STATEMENT
N.G.,, JR.D., M.W., H.G,, and J.A.S. contributed to the study conception
and design. Material preparation was performed by N.G. and J.A.S. H.G. and
J.R.D. sought ethics approval. N.G. conducted the data collection, prepared
the raw data, and performed the data analyses. S.W. assisted with the statis-
tical analyses. The first draft of the manuscript was written by N.G., and all
authors commented on previous versions of the manuscript. All authors have
read and approved the final manuscript.

€2046

REFERENCES

. Orr RM, Cohen BS, Allison SC, et al. Models to predict injury, physi-

cal fitness failure and attrition in recruit training: a retrospective cohort
study. Mil Med Res. 2020;7(1):26. 10.1186/s40779-020-00260-w

. Hauschild VD, Barnes S, Hauret K, et al. The etiology of injuries in US

Army initial entry training. US Army Med Dep J. 2018;(2-18):22-9.

. Bjgrneboe J, Heen A, Borud E, et al. Introducing a new method to

record injuries during military training: a prospective study among 296
young Norwegian conscripts. BMJ Mil Health. 2024;170(2):101-6.
10.1136/bmjmilitary-2022-002088

. Gibson N, Drain JR, Larsen P, et al. A comprehensive analysis of

injuries during Army basic military training. Mil Med. 2022;189(3-
4):652-60. 10.1093/milmed/usac184

. Robinson M, Siddall A, Bilzon J, et al. Low fitness, low body mass

and prior injury predict injury risk during military recruit training: a
prospective cohort study in the British Army. BMJ Open Sport Exerc
Med. 2016;2(1):e000100. 10.1136/bmjsem-2015-000100

. Sharma J, Greeves JP, Byers M, Bennett AN, Spears IR. Muscu-

loskeletal injuries in British Army recruits: a prospective study of
diagnosis-specific incidence and rehabilitation times. BMC Muscu-
loskelet Disord. 2015;16:106. 10.1186/s12891-015-0558-6

. Molloy JM, Pendergrass TL, Lee IE, et al. Musculoskeletal injuries and

United States Army readiness. Part I: overview of injuries and their
strategic impact. Mil Med. 2020;18(185):e1461-7. 10.1093/milmed/
usaa027

. Molloy JM, Pendergrass TL, Lee IE, et al. Musculoskeletal injuries and

United States Army readiness. Part ii: management challenges and risk
mitigation initiatives. Mil Med. 2020;185(9-10):e1472-80. 10.1093/
milmed/usaa028

. Bittencourt NF, Meeuwisse W, Mendonca L, et al. Complex systems

approach for sports injuries: moving from risk factor identification to
injury pattern recognition—narrative review and new concept. Br J
Sports Med. 2016;50(21):1309-14. 10.1136/bjsports-2015-095850

. WindtJ, Gabbett TJ. How do training and competition workloads relate

to injury? The workload-injury aetiology model. Br J Sports Med.
2016;51(5):428-35. 10.1136/bjsports-2016-096040

. Toohey LA, Drew MK, Cook JL, Finch CF, Gaida JE. Is subsequent

lower limb injury associated with previous injury? A systematic review
and meta-analysis. Br J Sports Med. 2017;51(23):1670-8. 10.1136/
bjsports-2017-097500

. Jones BH, Cowan DN, Tomlinson JP, et al. Epidemiology of injuries

associated with physical training among young men in the Army.
Med Sci Sports Exerc. 1993;25(2):197-203. 10.1249/00005768-
199302000-00006

. Rhon DI, Molloy JM, Monnier A, Hando BR, Newman PM. Much

work remains to reach consensus on musculoskeletal injury risk in mil-
itary service members: a systematic review with meta-analysis. Eur J
Sport Sci. 2021;22(1):16-34. 10.1080/17461391.2021.1931464

. Dijksma I, Sharma J, Gabbett TJ. Training load monitoring and injury

prevention in military recruits: considerations for preparing soldiers to
fight sustainably. Strength Cond J. 2021;43(2):23-30. 10.1519/SSC.
0000000000000632

. Keijsers NL, Ter Stal M, Jonkergouw N, Helmhout P. Musculoskeletal

complaints in military recruits during their basic training. BMJ Mil
Health. 2020;168(4):260-5. 10.1136/bmjmilitary-2020-001461

. Clarsen B, Rgnsen O, Myklebust G, Flgrenes TW, Bahr R. The Oslo

Sports Trauma Research Center Questionnaire on Health Problems: a
new approach to prospective monitoring of illness and injury in elite
athletes. Br J Sports Med. 2014;48(9):754-60. 10.1136/bjsports-2012-
092087

. Clarsen B, Bahr R, Myklebust G, et al. Improved reporting of

overuse injuries and health problems in sport: an update of the Oslo
Sport Trauma Research Center Questionnaires. Br J Sports Med.
2020;54(7):390-6. 10.1136/bjsports-2019-101337

MILITARY MEDICINE, Vol. 190, September/October 2025


https://academic.oup.com/milmed/article-lookup/doi/10.1093/milmed/usaf185#supplementary-data
https://doi.org/10.1186/s40779-020-00260-w
https://doi.org/10.1136/bmjmilitary-2022-002088
https://doi.org/10.1093/milmed/usac184
https://doi.org/10.1136/bmjsem-2015-000100
https://doi.org/10.1186/s12891-015-0558-6
https://doi.org/10.1093/milmed/usaa027
https://doi.org/10.1093/milmed/usaa027
https://doi.org/10.1093/milmed/usaa028
https://doi.org/10.1093/milmed/usaa028
https://doi.org/10.1136/bjsports-2015-095850
https://doi.org/10.1136/bjsports-2016-096040
https://doi.org/10.1136/bjsports-2017-097500
https://doi.org/10.1136/bjsports-2017-097500
https://doi.org/10.1249/00005768-199302000-00006
https://doi.org/10.1249/00005768-199302000-00006
https://doi.org/10.1080/17461391.2021.1931464
https://doi.org/10.1519/SSC.0000000000000632
https://doi.org/10.1519/SSC.0000000000000632
https://doi.org/10.1136/bmjmilitary-2020-001461
https://doi.org/10.1136/bjsports-2012-092087
https://doi.org/10.1136/bjsports-2012-092087
https://doi.org/10.1136/bjsports-2019-101337

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Injury History, Physical Complaints, and MA Injury

. Whalan M, Lovell R, Sampson JA. Do niggles matter? - Increased

injury risk following physical complaints in football (soccer). Sci Med
Football. 2020;4(3):216-24. 10.1080/24733938.2019.1705996
Clarsen B, Bahr R. Matching the choice of injury/illness definition to
study setting, purpose and design: one size does not fit all! Br J Sports
Med. 2014;48(7):510-2. 10.1136/bjsports-2013-093297

Hauschild V, Hauret K, Richardson M, Jones B, Lee T. A taxonomy
of injuries for public health monitoring and reporting. 2017. US Army
Public Health Centre: Public Health Information Paper (12-01-0717).
https://apps.dtic.mil/sti/citations/AD 1039481

Borg DN, Nguyen R, Tierney NJ. Missing data: current practice in
football research and recommendations for improvement. Sci Med
Football. 2021;6(2):262-7. 10.1080/24733938.2021.1922739
Therneau TM. A package for survival analysis in R. 2022.R package
version 3.4-0. https://CRAN.R-project.org/package=survival

Bates D, Michler M, Bolker B, Walker S. Fitting linear mixed-effects
models using Ime4. J Stat Softw. 2015;67(1):1-48. 10.18637/jss.v067.
i01

Nakagawa S, Schielzeth H. A general and simple method for obtaining
R? from generalized linear mixed-effects models. Methods Ecol Evol.
2013;4(2):133—42 10.1111/5.2041-210x.2012.00261.x

Fawcett T. An introduction to ROC analysis. Pattern Recognit Lett.
2006;27(8):861-74. 10.1016/j.patrec.2005.10.010

Crowcroft S, McCleave E, Slattery K, Coutts AJ. Assessing the
measurement sensitivity and diagnostic characteristics of athlete-
monitoring tools in national swimmers. Int J Sports Physiol Perform.
2017;12(Suppl 2):52-95-S2-100. 10.1123/ijspp.2016-0406

Robin X, Turck N, Hainard A, et al. pROC: an open-source package
for R and S+ to analyze and compare ROC curves. BMC Bioinform.
2011;12(1):1-8. 10.1186/1471-2105-12-77

Menaspa P, Sassi A, Impellizzeri FM. Aerobic fitness variables do not
predict the professional career of young cyclists. Med Sci Sports Exerc.
2010;42(4):805-12. 10.1249/MSS.0b013e3181ba99bc

Knapik JJ, Graham B, Cobbs J, et al. A prospective investigation of
injury incidence and injury risk factors among Army recruits in mili-
tary police training. BMC Musculoskelet Disord. 2013;14:32.10.1186/
1471-2474-14-32

Hamilton GM, Meeuwisse WH, Emery CA, Steele RJ, Shrier I. Past
injury as a risk factor: an illustrative example where appearances are
deceiving. Am J Epidemiol. 2011;173(8):941-8. 10.1093/aje/kwq461

31.

32.

35.

36.

37.

38.

39.

40.

Ruddy JD, Pietsch S, Maniar N, et al. Session availability as a result
of prior injury impacts the risk of subsequent non-contact lower limb
injury in elite male Australian footballers. Front Physiol. 2019;10:737.
10.3389/fphys.2019.00737

Patel TS, McGregor A, Cumming SP, Williams K, Williams S.
Return to competitive gymnastics training in the UK following
the first COVID-19 national lockdown. Scand J Med Sci Sports.
2022;32(1):191-201. 10.1111/sms.14063

Hainline B, Derman W, Vernec A, et al. International Olympic
Committee consensus statement on pain management in elite ath-
letes. BrJ Sports Med. 2017;51(17):1245-58. 10.1136/bjsports-2017-
097884

Fredette MA, Roy J-S, Perreault K. Most military runners report recent
changes in running parameters before lower limb injury onset. Mil
Med. 2021;186(11-12):e1140-8. 10.1093/milmed/usaa524
Hauschild VD, Lee T, Richardson M, Hauret K, and Jones BH. Appli-
cation of the taxonomy of injuries: analysis of Army recruit injuries,
CY 2016. US Army Public Health Center: Public Health Infor-
mation Paper (12-01-0118). 2018. https://apps.dtic.mil/sti/citations/
AD1049222

Pepe MS, Janes H, Longton G, Leisenring W, Newcomb P. Limitations
of the odds ratio in gauging the performance of a diagnostic, prognos-
tic, or screening marker. Am J Epidemiol. 2004;159(9):882-90. 10.
1093/aje/kwh101

Fanchini M, Rampinini E, Riggio M, et al. Despite association, the
acute: chronic work load ratio does not predict non-contact injury
in elite footballers. Sci Med Football. 2018;2(2):108-14. 10.1080/
24733938.2018.1429014

Knapik JJ, Sharp MA, Canham-Chervak M, et al. Risk factors for
training-related injuries among men and women in basic combat train-
ing. Med Sci Sports Exerc. 2001;33(6):946-54. 10.1097/00005768-
200106000-00014

Burley SD, Drain JR, Sampson JA, Groeller H. Positive, limited and
negative responders: the variability in physical fitness adaptation to
basic military training. J Sci Med Sport. 2018;21(11):1168-72 10.
1016/j.jsams.2018.06.018

Cohen BS, Pacheco BM, Foulis SA, et al. Surveyed reasons for not
seeking medical care regarding musculoskeletal injury symptoms in
US Army trainees. Mil Med.2019;184(5-6):e431-9. 10.1093/milmed/
usy414

Military Medicine, 190, 9/10:e2039, 2025, doi:https://doi.org/10.1093/milmed/usaf185, Feature Article and Original Research
© Oxford University Press 2025. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided

the original work is properly cited.

MILITARY MEDICINE, Vol. 190, September/October 2025

e2047


https://doi.org/10.1080/24733938.2019.1705996
https://doi.org/10.1136/bjsports-2013-093297
https://apps.dtic.mil/sti/citations/AD1039481
https://doi.org/10.1080/24733938.2021.1922739
https://CRAN.R-project.org/package=survival
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1111/j.2041-210x.2012.00261.x
https://doi.org/10.1016/j.patrec.2005.10.010
https://doi.org/10.1123/ijspp.2016-0406
https://doi.org/10.1186/1471-2105-12-77
https://doi.org/10.1249/MSS.0b013e3181ba99bc
https://doi.org/10.1186/1471-2474-14-32
https://doi.org/10.1186/1471-2474-14-32
https://doi.org/10.1093/aje/kwq461
https://doi.org/10.3389/fphys.2019.00737
https://doi.org/10.1111/sms.14063
https://doi.org/10.1136/bjsports-2017-097884
https://doi.org/10.1136/bjsports-2017-097884
https://doi.org/10.1093/milmed/usaa524
https://apps.dtic.mil/sti/citations/AD1049222
https://apps.dtic.mil/sti/citations/AD1049222
https://doi.org/10.1093/aje/kwh101
https://doi.org/10.1093/aje/kwh101
https://doi.org/10.1080/24733938.2018.1429014
https://doi.org/10.1080/24733938.2018.1429014
https://doi.org/10.1097/00005768-200106000-00014
https://doi.org/10.1097/00005768-200106000-00014
https://doi.org/10.1016/j.jsams.2018.06.018
https://doi.org/10.1016/j.jsams.2018.06.018
https://doi.org/10.1093/milmed/usy414
https://doi.org/10.1093/milmed/usy414
https://creativecommons.org/licenses/by/4.0/

	Associations Between Self-Reported Injury History, Physical Complaints, and Medical Attention Injury During Army Basic Military Training
	INTRODUCTION
	MATERIALS AND METHODS
	Participants and Study Design
	Experimental Design
	MA injury recording
	Twelve-month prior injury history data collection and preparation
	Daily self-reported physical complaint collection and preparation

	Statistical Analyses

	RESULTS
	Details of Cohort Training Days and MA Injuries
	Twelve-month injury history
	Daily self-reported physical complaints


	DISCUSSION
	Limitations

	CONCLUSION
	ACKNOWLEDGMENTS
	SUPPLEMENTARY MATERIAL
	FUNDING
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY
	INSTITUTIONAL REVIEW BOARD (HUMAN SUBJECTS)
	INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE (IACUC)
	INSTITUTIONAL CLEARANCE
	INDIVIDUAL AUTHOR CONTRIBUTION STATEMENT
	REFERENCES


