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Abstract. Musculoskeletal injury is the leading cause of disability among different military
populations that results in socioeconomic burden and negatively affects military readiness.
Study aim was to describe self-reported musculoskeletal injuries among Latvian infantry
soldiers during one-year period. Survey-based cross-sectional study was carried out. Data was
assessed using survey about injuries that occurred in one-year period during annual medical
check-up. Musculoskeletal injuries were classified according to body regions as it is in Barell
injury matrix and by injury type — acute or overuse. Study results showed in one-year injury
incidence rate was 867.8 cases per 1000 person-years (95% CI 824.8 — 913.0) with total 197
musculoskeletal injuries reported among active duty infantry soldiers. Typical acute injuries
were superficial contusion injuries (n=24), fractures (n=21), joint dislocations (n=21) and
sprains (n=29). Typical overuse diagnoses were lower back pain (n=42), patellofemoral pain
syndrome (n=11), medial tibial stress syndrome (n=9), plantar fasciitis (n=8). Present study
showed high incidence of overuse back injuries and overuse and acute lower leg injuries.
Mostly of reported injuries could be classified as preventable and should be reduced through
injury reduction programmes.
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Introduction

Musculoskeletal injuries remain leading cause of disability among military
population that results in socioeconomic burden and negatively affects military
readiness among different countries. Half of all outpatient medical visits in U.S.
appear to be due to injuries (Knapik et al., 2004). In the United Kingdom,
musculoskeletal injuries are the primary cause of medical discharge among
military population (UK Ministry of Defence, 2018).

Studies conducted in military injury epidemiology field usually are based on
medical-record analysis; however, recent study showed high self-reported injury

© Rézeknes Tehnologiju akademija, 2020
http://dx.doi.org/10.17770/sie2020vo0l6.5094



Nesterovica et al., 2020. Self-Reported Musculoskeletal Acute and Overuse Injuries Among
Latvian Infantry Soldiers

data accuracy when comparing with medical-record based data (Schuh-Renner
etal., 2019).

Important aspect of injury prevention process is systematic injury
surveillance, which monitors injury rates and trends (Jones et al., 2010; Schuh
et al., 2017). For better understanding impact of injury reducing strategies, long-
term monitoring of injury rates is recommended by Wardle & Greeves (2017).

Latvian Land forces is the biggest branch of Latvian National Armed forces
and infantry soldiers have consistently high physical demands. No epidemiologic
data on musculoskeletal injuries among Latvian infantry soldiers have been
published previously and first step for injury rates monitoring is survey usage for
injury rate assessment. Therefore, purpose of this study is to describe self-reported
musculoskeletal injuries among Latvian infantry soldiers during one-year period.

Methods

To assess self-reported musculoskeletal injury data we performed survey-
based cross-sectional study. Latvian infantry soldiers were asked to fill in the
survey about injuries that occurred in one-year period during annual medical
check-up in State Military Medicine Centre. Participation was voluntary and
written informed consent was retrieved after providing information on study
purpose. Approvals for this research from Riga Stradins university Ethics
committee (Nr.40/26.10.2017) and Land forces of Latvia were admitted.
Musculoskeletal injury was defined as an injury of any musculoskeletal system
elements (bones, muscles, tendons etc.). Injuries were classified according to
body regions as it is in Barrel injury matrix (Barell et al., 2002) and by injury
type — acute or overuse. Barrel injury matrix is a basic tool for injury analysis; it
displays twelve types of injury in columns and thirty six body regions in rows.

Musculoskeletal injuries due to blunt, crushing or penetrating trauma were
classified as acute (lannotti & Parker, 2013). Injury caused by repetitive and/or
forceful tasks as the result of repeated overstretching, overloading, deformation,
compression, friction, or ischemia was classified as overuse injury (Kernan 2008;
McCarty et al., 2017). For example, strains, sprains, ligament ruptures and
fractures are acute injuries and overuse injuries are different tendinitis, bursitis
etc. Stress fractures were included in overuse injury group due to micro-traumatic
aetiology.

To describe injury incidence relative and absolute frequency distribution was
used. Injury incidence calculated as number of injuries divided by the population
at risk of an injury in a one-year period, results expressed as the number of injuries
per 1000 person-years. For non-normally distributed data median values with
standard deviation was reported.
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Results

Totally 227 soldiers participated in survey, 94% of survey participants were
males at the mean age of 29.6 + 7.2 years and with mean service time 7.1 + 6.4
years. Participant characteristics are shown in Tablel.

Table 1 The demographics of the subjects

Service Smoking
Total A9 time Foot Non- <10 11<
_ years * ’ blisters, % ) .
n=227 sD years + (n) smokers, cigarettes cigarettes
SD % (n) perday  perday
54.9

Males 213 29.6+7.2 7.1+64 43,7 (93) 34.7(74) 10.4 (22)

(117)
Females 14 298+7.4 7.4 +66 423(6) 857(12) 7.14(1) 7.14(1)

Overall, incidence rate reported 867.8 injuries per 1000 person-years (95%
Cl1824.8 —913.0) with total 197 musculoskeletal injuries reported in 2017 among
active duty infantry soldiers. 45.6% of participants reported only one injury
(n=108), 26% reported two injuries (n=59), and others reported three or more
injuries (n=30).

Acute injury rate was 436.1 injuries per 1000 person-years (95% CI 376.1 —
505.6); reported overuse injury rate was 431.7 injuries per 1000 person-years
(95% CI1 371.8 —501.2). Barrel injury matrix with listed acute and overuse injuries
is in Table 2. Most common acute injury sites were lower leg and ankle, knee,
wrist and shoulder.

Typical acute injuries were superficial contusion injuries (n=24), fractures
(n=21), joint dislocations (n=21) and sprains (n=29). Acute injuries of abdomen
and trunk, as well as any crush injuries, amputations or blood vessel injuries were
not reported.

Overuse injuries were reported in 43% of cases (n=98). Most commonly
injured locations due to overuse were lower back, knee, lower leg and foot.
Typical overuse diagnoses were lower back pain (n=42), patellofemoral pain
syndrome (n=11), medial tibial stress syndrome (n=9), plantar fasciitis (n=8).
Metatarsal (n=1) and fibular (n=1) stress fractures were not common in this study.
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Table 2 Barrel injury matrix for acute and overuse injuries

Body region of
injury

Chest
(thorax)

Pelvis

and
urogenital

Back and
buttock

Shoulder
and

upper
arm

Torso

Forearm
and elbow

Upper

Wrist,
hand,
and
fingers
Hip
Upper leg
and thigh

Knee

Lower
leg and
ankle
Foot and
toes

Total by injury type

Extremities

Lower

Acute injuries by type

Fracture

11

3
21

Dislocation

14

21

Sprains and
strains

1
29

Open Wound
Contusion or
superficial

2 24

Burns

1

Nerves

Total
acute
injuries,
n

10

10

12

41

99

Total
overuse
injuries, n

42*

15

17

12
98

Note: *Injuries with incidence >10% are highlighted in bold

Discussion

Present study assessed self-reported musculoskeletal injury data among
infantry soldiers. To authors’ knowledge, this is the first descriptive study on
epidemiology of injury data among Latvian infantry soldiers. Current research
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data provides information about most common acute and overuse injury types and
locations based on survey data among infantry soldiers.

Acute and overuse injuries of lower extremity remain common among
military populations, especially in infantry soldiers which is consistent with this
study findings (Knapik et al., 2006). Most commonly lower back, knee, lower leg
and foot were injured and these findings are similar to Abt et al. findings in US
Army Operational Forces and Dijksma et al. recently reported injury locations in
Netherlands Armed Forces (Abt et al., 2014; Dijksma et al., 2019). Orr et al. at
self-reported injury study found bones and joints of lower extremity injuries as
most commonly injured structure where most injuries occurred during marching
(Orr et al., 2017). In this survey, few female soldiers participated and it reduces
representativeness of injury rates found in this study. However, it has been
reported that in military population females are have higher injury risks when
comparing to males (MoD, 2018).

Acute musculoskeletal injuries, such as dislocations and sprains, according
to Abt. et al. (2014), as well as overuse injuries identified in this study among
infantry soldiers are classified as preventable in nature and prevention strategies
should appear.

Observed overuse injury rate among all body regions at present study was
43%, which is similar to 49% reported by Lovalekar et al. in 2018 for U.S. Air
Forces (Lovalekar et al., 2016).

Among all locations, lower extremity overuse has been reported with higher
rates and it is similar to another study findings. For example, Ruscio et al. reported
lower extremity overuse as the leading cause of limited duty in U.S. army (Ruscio
et al., 2006).

Injury incidence rate calculation based on self-reported data is a strength and
weakness at the same time. Smith et al. report, that approximately half of
musculoskeletal injuries among infantry populations are not reported to medical
personnel (Smith etal., 2016). However, self-reported injury data can also include
injuries for which soldier did not seek any medical help or which were concealed
from State Military Medicine centre doctors, so it helps to gain more
comprehensive insight of injury prevalence.

Cross-sectional study design is a serious limitation in interpretation due to
relatively small and heterogeneous study population, recall bias and honesty.
Using surveys remain cost-effective method to gain data from large populations
so in spite of study limitations, strength of this research is that it helps to gain
insight to musculoskeletal acute and overuse injury sites. Recent study showed
high self-reported injury data accuracy when comparing with medical-record
based data, thereby additionally supporting survey data usage for injury
assessment (Schuh-Renner et al., 2019).
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Conclusions

Overall self-reported injury incidence rate was 867.8 injuries per 1000
person-years. Present study showed high incidence of back and lower leg injuries.
Reported injuries could be reduced through injury reduction programmes and in
order to evaluate effectiveness of these programmes it is important to report
injuries regularly and compare injury trends over time. Continuing injury
monitoring allows implementing injury-oriented prevention strategy and
assessing it effectiveness.
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