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Musculoskeletal injuries are extremely common in sports and have a multifactorial
etiology, involving both intrinsic and extrinsic risk factors, as well as modifiable and
non-modifiable factors. Among the modifiable intrinsic factors, aerobic capacity stands
out, which is believed to be inversely proportional to the occurrence of such injuries.
The present study is a systematic review examining the correlation between aerobic
capacity and the occurrence of musculoskeletal injuries. The diagnostic hypothesis
proposed is that athletes with greater aerobic capacity have a lower rate of musculo-
skeletal injuries. Method: search for the terms designated on the platforms: PUBMED-
Central, PUBMED-Medline, EMBASE, LILACS, and SportDiscus. The PRISMA checklist
was used for analysis and evaluation performed by 3 independent examiners. Results:
632 articles were found initially, and, after selection, 7 final articles were included. The
following variables were analyzed: type of study, population studied, way in which
aerobic capacity was measured, and the outcome. Of the 7 articles analyzed, 4 articles
found significance between a greater aerobic capacity and a lower occurrence of
musculoskeletal injuries. Discussion: few studies were found in the literature with
varied methodology, population, and measurement of aerobic capacity. Conclusion: a
greater aerobic capacity has, apparently, a protective effect for musculoskeletal
injuries. More studies with better methodological quality are needed.

severe, with permanent disability. Another way of classifica-
tion divides musculoskeletal injuries into acute (or traumat-

Musculoskeletal injuries are the most common in sports,
corresponding to 80%, and are responsible for periods of
absence or even interruption of practice permanently. In
addition to periods of absence and even permanent career
interruption, musculoskeletal injuries also lead to economic
and financial damage in the short and long term.'3
Injuries can be classified according to the time away
from activities as: non-reportable, in which the athlete
does not interrupt activities; minor, interrupts activities
for a period of 1 to 7 days; moderate, for a period of 8 to
21 days; greater, more than 21 days of loss, and, finally,
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ic), which includes bruises, sprains, strains, dislocations, and
fractures and chronic (or overload), which include tendino-
pathies and stress fractures. The first group is the most
frequent, with bruises, muscle injuries, and minor sprains
making up about 54% of the total amount.'™

They have a multifactorial etiology for their occurrence,
and the risk factors can also be divided into two categories,
intrinsic and extrinsic. Among the intrinsic factors, we can
mention age greater than 25 years, female gender, history of
previous injury, body composition (weight / height / BMI),
biomechanics, muscle strength and muscle imbalance,
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ligament hyperlaxity, psychosocial factors, habits (such as
smoking), and aerobic capacity. As for extrinsic factors:
footwear and clothing, climate, environment, and rules of
the sport. Both intrinsic and extrinsic factors can be sub-
divided into modifiable and non-modifiable factors.'™

Modified factors are extremely important to reduce the
incidence of such injuries. Through specific training plans,
with a focus on physical conditioning, skills development,
and an increase in aerobic capacity, attempts have been
made to prevent and/or minimize all the undesirable effects
related to these injuries previously reported.

Among the modifiable intrinsic factors reported in the
literature, aerobic capacity stands out. It is believed that
athletes with greater aerobic capacity have less fatigue;
Fatigue would be responsible for an alteration in muscle
recruitment, alteration in the pattern of force distribution
and proprioception, and finally, it would generate muscu-
loskeletal injuries. Despite being frequently reported
as an important risk factor, there are few conclusive studies
in literature, and, for the most part, they are carried out
with the military population or professionals with high
physical demands, such as police and firefighters; studies
involving athletes are rare. The present study is a system-
atic review aimed at establishing a relationship between
aerobic capacity and the occurrence of musculoskeletal
injuries.>>~7

Main Objective

Establish a relationship between aerobic capacity and the
occurrence of musculoskeletal injuries in athletes. Protective
effect?

Hypothesis
Athletes with higher aerobic capacity have a lower rate of
musculoskeletal injuries.

Nicolini et al.

Methods

After registering on the Prospero platform, a search was
carried out with the following terms: "Aerobic training” AND
"musculoskeletal injuries" "Aerobic capacity” AND "muscu-
loskeletal injuries” "Oxygen consumption” AND "musculo-
skeletal injuries” (“Aerobic fitness” OR “Physical fitness” )
AND “musculoskeletal injuries” (“Oxygen consumption” OR
“Aerobic training”) AND (“musculoskeletal injury” OR “mus-
culoskeletal injuries”) “Cardiorespiratory endurance” AND
(musculoskeletal AND lesion*) ("musculoskeletal injuries"”
OR (musculoskeletal AND injury”) OR "musculoskeletal
lesions” OR (musculoskeletal AND lesion*) OR "Musculoskel-
etal diseases" OR "Musculoskeletal diseases™) AND ("Aerobic
training” OR "Aerobic training” OR "Endurance Training" OR
"Aerobic training" OR "Training OR "Running Training"
OR "Endurance Training" OR "Oxygen Consumption” OR
"Oxygen Consumption"” OR "Oxygen Consumption" OR "Ox-
ygen Requirements” OR mh:G03.680 OR mh:SP4.031.100
.200,247,458.00 3) (‘oxygen consumption’/exp OR ’oxygen
consumption’ OR ’aerobic training’/exp OR ’aerobic training’)
AND ('musculoskeletal diseases’/exp OR ’'musculoskeletal
diseases’ OR 'musculoskeletal injury’ OR 'musculoskeletal
injuries’) AND (’athlete’/exp OR athlete) AND 'randomized
controlled trial’/de ("Oxygen consumption” OR "Aerobic
training” OR "Aerobic training") AND ("Musculoskeletal Dis-
eases" OR "musculoskeletal injury" OR "musculoskeletal
injuries") on search platforms: PUBMED-Central, PUBMED-
Medline, EMBASE, LILACS and SportDiscus.

The results found were placed in the Rayyan application,
and all results were then analyzed by 3 independent exam-
iners in a blinded manner. To analyze the results found, the
PRISMA checklist was used. A total of 632 articles were
found, and the result was that 7 articles were included.
The PRISMA flowchart follows:

Identification of new studies via databases and registers

S Records removed before screening:
E Records identified from: Duplicate records (n = 44)
£ Databases (n = 632) | Records marked as ineligible by automation
S tools (n = 535)
3
y
Records screened Records excluded
(n=53) (n=33)
. '
= Reports sought for retrieval Reports notretrieved
8 (n=NA) " (n=NA)
S
; '
Reports assessed for eligibility Reports excluded::
(n=20) populagéo (n= 13)
- A
3 New studies included in review
2 (n=7)
c
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Results

Included 7 final studies. The following variables were ana-
lyzed: type of study, population studied, how aerobic capac-
ity was measured (directly or indirectly), and the outcome
found. - Table 1 shows the studies included and the variables
mentioned.

Discussion

Musculoskeletal injuries are very prevalent in sports and
cause several damages to practitioners. Of multifactorial
etiology, aerobic capacity stands out as a modifiable risk
factor that, if increased, could generate a lower occurrence of
such injuries. There is common sense in the medical/sporting
environment about this relationship between aerobic capac-
ity and the occurrence of injuries, and that athletes with a
lower volume of oxygen consumed during physical activity
develop fatigue earlier, which would be responsible for the
greater number of injuries suffered. Despite this common
sense, literature is scarce in relation to studies conducted
with good methodology involving athletes.*>

This lack of studies is confirmed in this systematic review,
in which only 7 studies were included.’>>3-1" Six prospec-
tive cohorts'>#~1" with similar study design in which the
studied population was analyzed in terms of aerobic capacity
subsequently followed up for a specific period of time, and
observed the occurrence of musculoskeletal injuries. The
remaining work is a retrospective case-control study 3
comparing two groups: athletes who presented injury and
athletes who did not present injury, and, retrospectively, the
initial aerobic capacity of the groups was seen.

Regarding the main objective of the study, four studies
showed significant results on the protective effect of greater
aerobic capacity: Chalmers 5,10 Gastin PB,'! Grant JA.1 and
Watson A. (2016).°> That is, an inversely proportional rela-
tionship between maximum oxygen consumption and risk of
injury, corroborating the instinctive consensus already
mentioned.

Two studies found a tendency towards a protective effect,
but without significance: Frisch A.° and Watson A. (2017).3 And
finally, one last study found no relationship, Ostenberg A.2

Another variable analyzed was how aerobic capacity was
measured, thatis, whether it was performed directly through
an ergospirometric test or indirectly through running tests.
What can bring bias to the analysis? Five studies were used to
run tests to obtain the results: Chalmers S,'% Gastin PB,'
Grant JA," Frisch A,° Ostenberg A.2 Only two used direct
measurement: Watson A (2016)° and Watson A (2017).2

The studies also differ greatly regarding the population
studied, in relation to sex, age, and modalities. Bedno et al'?
in 2018, reported in their study that women are more
susceptible to injuries, which makes the analyzed gender
an important bias in the comparison between the studies
found. The age of the population is also another very
predominant bias in the analysis; Lisman PJ et al* in 2017
carried out a systematic review on the risk factors for the
occurrence of orthopedic injuries in sports and reported that

Exerc Sport Med  Vol. 01 No. 1/2025 © 2025. The Author(s).
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the greater the age, the greater the occurrence. Watson A
et al® in their 2016 study noted an increase in lesions in
patients aged over 25 years.

As previously mentioned, most studies in the world
literature analyze the military population or professional
activities with high physical demand. These studies also
report an inversely proportional relationship between aero-
bic capacity and the prevalence of injuries. Anderson MK
(2016)'3,; Knapik JJ (2001),° Heller R (2019),'* Bedno AS
(2018),'? Sharma ] (2019),'® Grier TL (2017),'® Heebner NR
(2017),"” Molloy JM (2012),'® Lentz L (2019)'° and Shaffer
RA (2006)20 are some of the most important studies con-
ducted in this population profile. These studies also fail in
relation to the standardization of the population and the
measurement of oxygen consumption.

There is a need for more studies involving athletes with
good methodology, with a better definition of the population
(gender | age | modality) that allows a better comparison,
with measurement performed directly with an ergospiro-
metric test, and, preferably, the risk factors researched are
analyzed individually and jointly. However, these studies are
difficult to perform because they require many individuals to
be studied, with a high cost and a long follow-up.

Conclusion

Few studies suggest an inversely proportional relationship
between maximal oxygen consumption and the occurrence
of musculoskeletal injuries, with the need for more studies
with greater uniformity and better methodological quality.
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