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Descriptors Used to Define
Running-Related Musculoskeletal
Injury: A Systematic Review

R

unning is one of the most popular physical activities
worldwide.15,65,72 Due to the various health benefits and low
cost of running, the number of participants has gradually
increased over the last few decades.47,61 However, running
injuries should not be taken lightly. The prevalence and incidence
of running injuries have been reported at a wide variety of rates,
depending on the injury and runner population studied.23,58,61,62,69
TTSTUDY DESIGN: Systematic review.

TTOBJECTIVES: To systematically review the

descriptors used to define running-related musculoskeletal injury and to analyze the implications of
different definitions on the results of studies.

TTBACKGROUND: Studies have developed their

own definitions of running-related musculoskeletal
injuries based on different criteria. This may affect
the rates of injury, which can be overestimated
or underestimated due to the lack of a standard
definition.

TTMETHODS: Searches were conducted in the

Embase, PubMed, CINAHL, SPORTDiscus, LILACS,
and SciELO databases, without limits on date
of publication and language. Only articles that
reported a definition of running-related injury were
included. The definitions were classified according
to 3 domains and subcategories: (1) presence
of physical complaint (symptom, body system
involved, region), (2) interruption of training or
competition (primary sports involved, extent of
injury, extent of limitation, interruption, period

of injury), and (3) need for medical assistance.
Spearman rank correlation was performed to
evaluate the correlation between the completeness
of definitions and the rates of injury reported in
the studies.

TTRESULTS: A total of 48 articles were included.

Most studies described more than half of the subcategories, but with no standardization between
the terms used within each category, showing that
there is no consensus for a definition. The injury
rates ranged between 3% and 85%, and tended to
increase with less specific definitions.

TTCONCLUSION: The descriptors commonly

used by researchers to define a running-related
injury vary between studies and may affect the
rates of injuries. The lack of a standardized
definition hinders comparison between studies and rates of injuries. J Orthop Sports Phys
Ther 2015;45(5):366-374. Epub 26 Mar 2015.
doi:10.2519/jospt.2015.5750
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A sizable number of studies related
to running have provided definitions of
running-related musculoskeletal injuries (RRMIs) based on different criteria.
Rates of injury could be overestimated or
underestimated due to the use of different definitions. Examples of the influence
of injury definition on the studies’ results
can be observed in some studies.23,61,62,69
For instance, Bovens et al3 used a broad
definition of RRMI as “any physical complaint developed in relation with running activities and causing restriction
in running distance, speed, duration or
frequency,” and found an incidence rate
of 84.9%. On the other hand, Blair et
al2 only considered RRMI to be “an injury that cause[s] the runners to stop
running for at least seven days,” which
lowered the incidence rate to 24%. This
second definition is certainly more stringent than the first one, which does not
specify the period of restriction or time
off from running. Thus, the lack of a standard definition of running injury hinders
comparisons between studies.62 The fact
that there is no universal definition of
RRMI means that it is highly problematic
to determine the true burden of injury in
this population. As a result, statistical
data from the different studies cannot
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TABLE 1

Categories and Subcategories
Created to Describe Running-Related
Musculoskeletal Injury

Category/Subcategory

Description

Presence of physical complaint
Symptom

Related to the key word in the beginning of the definition that was used to
describe the injury itself

Body system

Referred to the injured system of the body for the authors to consider an
RRMI

Region

Related to the area of the body that the authors described to consider their
definition of RRMI
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Need to interrupt training/competition
Primary sports involved

Related to the moment that the injury occurred or the type of activity
involved at the time of injury

Extent of injury

Related to the results of the RRMI to the runner

Extent of limitation

Referred to which factor was affected by the injury (associated with the
extent of injury)

Interruption

Related to the time off considered by the authors for an RRMI

Description of the period of injury

Referred to the time considered by the authors to determine the occurrence
of an injury

Seeking medical assistance
(no subcategory)

...

Abbreviation: RRMI, running-related musculoskeletal injury.

be meaningfully compared in order to
determine the variation in the incidence
of RRMI.
Sports such as cricket, tennis, rugby,
and soccer have their consensus definitions, and some studies have pointed
out the importance of standardization
in identifying the risk factors and incidence of injuries, as well as in the
implementation of effective prevention
programs.17-19,23,45,49,55,61 While many researchers have suggested the need for
a standard definition of RRMI,43,54,61 no
consensus has been reached so far. Thus,
investigators23,39,65 frequently define
running injuries according to 3 main
domains—(1) the presence of physical
complaint, (2) the need to interrupt routine training and/or competition, and (3)
seeking medical assistance—or just 1 or 2
of these domains.1
Therefore, the aim of this study was
to conduct a systematic review of the literature on the descriptors used to define
RRMI and to analyze the implications of

different definitions on the rates of injury
found in these studies. We believe that
this is a first step to establishing a consensus definition of RRMI.

METHODS
Eligibility Criteria and Review Process

S

earches were conducted in the
databases Embase (1980 to July
2013), PubMed (1946 to July
2013), CINAHL (1988 to July 2013),
SPORTDiscus (1977 to July 2013), LILACS (1985 to July 2013), and SciELO
(1998 to July 2013), with no limits on
date of publication or language, using
subject headings, synonyms, relevant
terms, and variant spellings for each
database (see APPENDIX A for the full
search strategy for Embase, available
online at www.jospt.org). Only articles
that gave a definition of musculoskeletal injury related to the runner population were included. Articles considered
for inclusion were analyzed in 2 phases,

first the title and abstract and second
the full text. In the first phase, articles
were excluded if the title and abstract
did not mention the runner population
or running itself. In the second phase,
articles were excluded if the full text
did not provide a definition of RRMI.
In each of these phases, 2 independent
reviewers (T.P.Y. and B.T.S.) conducted
the assessments. If they did not reach
a consensus, a third reviewer (A.D.L.)
helped to decide whether the article
should be included. This review was
conducted in accordance with the
PRISMA statement.

Data Collection and
Methodological Quality
The following data were extracted from
the articles that were selected for this
review: first author’s name, year of publication, study design, type of runner
assessed, sample size, and the definition of RRMI. Two independent reviewers performed the data extraction and
methodological quality assessment, and
a third reviewer helped to reach a consensus when necessary. The methodological quality of the articles related to
the definitions of RRMI was assessed by
4 criteria, which were based on previous studies36,61 and adapted for the current review, there being no valid scale or
criteria to assess methodological quality
across the different study designs of the
included studies: (1) description of the
inclusion criteria for the study participants, (2) definition of the type of runner being studied, (3) same method of
RRMI data collection for all runners, and
(4) data collected directly from the participants or by health professionals. The
criteria used to assess the methodological quality of the included studies are described in detail in APPENDIX B (available
online at www.jospt.org). The assessment
of the methodological quality of the articles related to the definitions of RRMI
was calculated by adding the score of the
4 items, which were assigned 1 for “yes”
and 0 for “no” answers, for a maximum
possible score of 4.
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Data Analysis
We reported the data from the definitions
of RRMI and injury rates of the studies
descriptively. To analyze the structure of
the definitions of RRMI in each article,
the definitions were divided according
to their similarities and characteristics.
As suggested by previous studies, definitions related to sports injuries tend to be
based on 3 main domains: (1) presence
of physical complaint, (2) interruption
of training and/or competition, and (3)
seeking medical assistance.1,13,17 To be
more precise in dividing the definitions,
we clustered them into similar subcategories within the 3 main domains, as
shown in TABLE 1. We created these subcategories to organize and understand
the structure of the definitions regarding
each main domain.
For the secondary aim of this study,
a Spearman rank correlation was performed to examine the correlation
between the rates of injury and the
completeness of the definitions. A
correlation coefficient of 0.00 to 0.19
was interpreted as very weak, 0.20 to
0.39 as weak, 0.40 to 0.69 as moderate,
0.70 to 0.89 as strong, and 0.90 to 1.00
as very strong correlation.16,56 The level of
significance was set at .05.

RESULTS

T

he electronic search retrieved
8304 studies. Based on the inclusion
and exclusion criteria, 48 articles
were selected for the study. The FIGURE
shows a flow chart of the complete process of article inclusion.
Among the 48 articles selected,
there were 22 prospective cohort studies,4,7,9,14,25,31,33,37-39,42,44,48,51,52,55,58,64-66,68,70 16
cross-sectional studies,11,12,21,22,24,26,27,32,40,
41,46,47,53,57,60,71
5 randomized controlled
trials, 5,8,10,50,63 2 nonrandomized controlled trials, 3,28 2 retrospective studies,2,34 and 1 case-control study.59 The
methodological quality assessment,
using the 4 criteria of the definition of
RRMI, found that 22 studies achieved a
full score of 4, 22 studies a score of 3, 3

Records identified through database searching, n = 8304

Duplicates, n = 1647

Records after duplicates removed
and screened by title and
abstract, n = 6657
Records excluded that were not
related to running, n = 6517

Full-text articles assessed for
eligibility, n = 140
Full-text articles excluded that had
no definition of running-related
musculoskeletal injury, n = 92
Studies included in the systematic
review, n = 48
FIGURE. Flow diagram of selection and inclusion process in the systematic review.

studies a score of 2, and 1 study a score
of 1. Therefore, most of the articles met
at least 3 of the 4 criteria. The methodological assessment of the included
studies is described in TABLE 2.
For the domain of presence of physical complaint, 45 studies described the
symptom associated with the injury.
Among these, most studies (64%) defined the symptom as injury or pain. For
the subcategory of body system, 25 studies specified the body system involved,
and the musculoskeletal system was included in 23 of them. In total, 18 studies described the body region of injury,
of which 16 used either lower extremity
or back as the region. It should be noted
that 30 studies did not mention the body
region of injury.
For the domain of need to interrupt training/competition, 26 studies
described that the injury must be running related, that is, the primary sport

involved was running. For the rest of
the studies, the reader could only presume that the injuries reported were
related to running. For extent of injury,
10 studies defined the injury as something that caused a reduction, another
10 studies used the term restriction,
and 7 studies did not provide details
for this category. For the subcategory
extent of limitation, 16 studies defined
this as limitation in training, 14 as limitation in running, and 9 defined it as
a decrease in training mileage or distance. For the subcategory interruption,
10 studies stated that the injury should
cause an interruption of the runner’s
normal routine training for at least 1
week or 3 consecutive training sessions.
Another 5 studies stated that the interruption should be for 1 day or 1 training session, 1 or more days, 2 days, or
more than 2 weeks. The subcategory
description of the period of injury was
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Assessment of the Quality of the
Methodological Data of the Articles
Included in the Review

TABLE 2

Quality Assessment Criteria*
Study

1

2

3

4

Score

Blair et al

1

Bovens et al3

1

1

1

1

4/4

1

0

1

4

3/4

Bredeweg et al

Bredeweg et al5

1

1

1

1

4/4

1

1

1

1

4/4

Buist et al

1

1

1

1

4/4

Buist et al10

1

1

1

1

4/4

9

Buist et al

1

1

1

1

4/4

Buist et al7

1

1

0

1

3/4

Caldwell

0

1

1

1

3/4

Chorley et al12

0

1

1

1

3/4

Fields et al

1

0

1

1

3/4

Hespanhol Junior et al21

1

1

1

1

4/4

Hino et al22

0

1

1

1

3/4

2
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8

11

14

Hoffman and Fogard

1

1

0

1

3/4

Hootman et al25

1

0

1

1

3/4

Hutson

1

1

1

1

4/4

Jacobs and Berson27

1

1

1

1

4/4

28

Jakobsen et al

0

1

1

1

3/4

Knobloch et al31

0

1

1

1

3/4

32

Koplan et al

0

1

1

1

3/4

Koplan et al33

0

1

0

1

2/4

Lloyd et al34

0

1

1

1

3/4

Lun et al37

1

1

1

1

4/4

Lysholm and Wiklander38

1

1

1

1

4/4

Macera et al39

1

1

1

1

4/4

24

26

Table continues on page 370.

infrequently reported. Only 4 studies described this. One study related it
to the last 6 months, 2 studies to the
previous year, and another study to the
previous 5 years. Finally, only 8 studies established “seek medical help” as a
criterion for RRMI.
The most cited descriptors used to define RRMI in the 48 studies are described
in TABLE 3. Eight studies added to their
definitions of RRMI an additional classification regarding severity of injuries,
illustrated in APPENDIX C (available online
at www.jospt.org). The injury rates of the

48 studies, as well as the complete data
extraction of the definitions of injury, are
presented in APPENDIX D (available online
at www.jospt.org).
The injury rates ranged between 3%
and 85% in the included studies. When
the correlation between the injury rates
and the completeness of the definitions
was tested, there was a negative weak
correlation (P<.027, r = –0.35). These
results indicate that studies that found
higher rates of injury were correlated
with fewer subcategories reported in
their definitions.

DISCUSSION

W

e selected 48 articles that
met the inclusion criteria and extracted the definitions of RRMI,
which were divided into the following
subcategories: symptom, body system,
region, primary sports involved, extent
of injury, extent of limitation, interruption, description of the time of injury, and
medical assistance/medication. Most of
the articles described more than half of
the subcategories adopted, which shows
that definitions of RRMI offered a detailed description of the characteristics
of a running-related injury, but without
standardization; in other words, from the
results of this study, it is clear that there
is no consensus regarding the definition
of RRMI.
All studies defined RRMI based on a
key word that described the injury itself,
which has been classified as “symptom” in
this review. Among the various synonyms
used for symptom, there were a wide
variety of meanings. The symptoms described as ailments, complaints, diseases,
and disorders were more closely associated with “a disease itself or condition of
being ill, which causes changes to body
function.”35 The studies that used these
terms tended to consider not only RRMI,
but also took diseases into account. Other
terms, such as pain, problem, injury, and
incapacity, were associated with something that “is not in line with the good
functioning of the body or part thereof,”35
which may better represent a musculoskeletal lesion, such as in the consensus
definitions of injuries in rugby and soccer. The consensus for rugby and soccer
considers an injury to be any physical
complaint reported by a player that results from a match or from training, regardless of the need for medical attention
or interruption to training.17,18
For the category body system, we
found terms such as musculoskeletal,
physical, metabolic, and neurological
disorder. The differences between these
words can be significant for the definition of RRMI. The strict involvement of
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[
the musculoskeletal system17 seems to be
the most adequate criterion when dealing
with any definition related to running,
because it comprises any injury associated with the locomotor apparatus. In addition, the most common running injuries
reported in the literature were related to
the musculoskeletal system.36
Regarding the anatomical region,
the areas mentioned were the lower extremity, the lumbar region, and some
other part of the body. Most studies did
not describe the injury location in their
definitions, which could lead to a higher
rate of injuries in different regions not
related to running activities.39,61 In the
category of primary sports involved, in
which the injury occurred, there were
significant differences between the studies. While half of the studies reported
that the primary sport should necessarily
be associated with running, some studies considered the primary sport as any
exercise. This information may influence
the injury rate and limits the comparison
of results. Thus, the description of a definition of RRMI should take into account
the relationship with running, as seen
in the consensus definition of injury for
rugby,18 soccer,17 tennis,49 and cricket,45
which included the need for the injury to
be a consequence of the practice of the
sport in question.
Analyzing the category extent of injury, we found different meanings for the
terms cited in this definition. Words such
as restriction, limitation, and reduction
describe facts that cause a restriction of
and/or decrease in sport activity.35 In contrast, the terms prevent, interrupt, and
stop characterize the injury as forcing the
participant to stop the activity,35 restricting the extent of injury, as shown in the
findings by Blair et al2 and Pazin et al,47
who found 24% and 37.7% prevalence
of injury, respectively. The terms impair, interfere, affect, and alter describe
something that can cause a change35 and
characterize the extent of injury in a less
restrictive manner, as they try to describe
any change in the runner’s routine. For
example, Hutson26 recorded all medical

]
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Assessment of the Quality of the
Methodological Data of the Articles
Included in the Review (continued)

TABLE 2

Quality Assessment Criteria*
Study

1

2

3

4

Score

Marti et al

0

McKean et al41

1

1

1

1

3/4

1

0

1

44

3/4

Nielsen et al

Nielsen et al42

1

1

1

1

4/4

1

1

1

1

4/4

Parker et al

1

1

0

1

3/4

Pazin et al47

1

1

1

1

4/4

Pileggi et al48

1

1

1

1

4/4

Pollock et al50

1

1

1

0

3/4

52

Rauh et al

1

1

1

1

4/4

Rauh et al51

1

1

1

0

3/4

Roberts

0

1

1

0

2/4

Satterthwaite et al55

1

1

0

1

3/4

Tang et al57

1

1

1

1

4/4

Taunton et al58

0

1

1

1

3/4

Taunton et al59

0

0

1

0

1/4

van Mechelen et al

1

1

1

1

4/4

van Middelkoop et al65

1

1

0

1

3/4

64

van Middelkoop et al

1

1

0

1

3/4

van Middelkoop et al66

1

1

0

1

3/4

Valliant

1

1

1

1

4/4

Walter et al68

1

1

1

1

4/4

71

Wen et al

1

1

1

1

4/4

Wen et al70

0

1

0

1

2/4

40

46

53

63

60

*(1) Description of the inclusion criteria for the study participants; (2) Definition of the type of runner
being studied; (3) Same method of running-related musculoskeletal injury data collection for all runners; (4) Data collected directly from the participants or by a health professional. One point was given
for "yes" answers, and zero points were given for "no" answers, with a maximum total of 4 points.

reports and injuries during a running
race, using the term impair in his definition of injury. Hutson26 found a rate almost double (60%) the prevalence of
injuries in runners compared to the study
by Pazin et al,47 which aimed to identify
physical, demographic, and training
characteristics and their association with
the prevalence of injuries.
The category extent of limitation referred to the consequence of the extent
of injury and pinpointed how the injury
affected the runner’s training or competition. Thus, the inclusion of the terms

distance, duration, frequency of training, and performance enabled readers to
comprehend the extent of limitation associated with the injury.
When the definition included interruption, it was important to describe the
time frame that was used. Definitions
that considered a long interruption of
2 weeks, for example, could restrict the
number of injured runners, whereas definitions that included a short interruption
could include a larger number of injured
runners. A definition that included a relatively long interruption could find lower
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TABLE 3

Main Terms Cited by the Articles for
Each of the Categories and Subcategories

Category/Subcategory

Term

Studies, n

Presence of physical complaint
Symptom

Injury

19

Pain

10

Complaint
Body system
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Region

6

Musculoskeletal

23

Without description

23

Lower extremity

16

Without description

30

Without description

22

Running related

13

Reduction

10

Restriction

10

Need to interrupt training/competition
Primary sports involved

Extent of injury

Without description
Extent of limitation

16

Running

14

Distance

9

Interruption

At least 1 wk

Description of the period of injury

Last 6 mo

Seeking medical assistance (no subcategory)

injury rates. For instance, an injury rate
of 20% was reported by Buist et al,10 who
defined injury as any musculoskeletal
complaint in the lower extremities or
back region that restricts running for at
least a week. On the other hand, another
study reported an injury rate of 25.9%
when a running injury was defined as any
musculoskeletal pain of the lower limb or
back causing a restriction of running for
at least 1 day.7
Only a few studies included a specific
period as a description of the period of
injury. Considering that these studies are
based on retrospective information, it is
necessary to consider that the authors
gathered information dependent on the
runner’s memory (retrospective informa
tion). A study reported that memory bias
can reach 30% each year29; therefore, it
is suggested that the set period for ret

7

Training

10
1

5-y recall period

1

Seek medical help

8

rospective questioning be short to avoid
memory bias.20,43 We suggest that this
short period be a maximum of 6 months,
so that the results are not at risk in rela
tion to risk of bias.
According to some studies, runners
were considered to have RRMI if they
had to seek medical assistance, and in 1
study runners were considered to have
RRMI if they had taken medication. Al
though the requirements of seeking med
ical assistance or taking medication were
seldom used in studies, it is worth noting
that when they were used as criteria for
classifying a runner as injured,68 the in
jury rate was different from that of stud
ies that only considered interruption to
training or presence of pain.28 An exam
ple of this can be seen in the definition by
Walter et al,68 in which the authors clas
sified as injured only those subjects who

decreased mileage, took medication, or
visited a health professional, identifying
a prevalence of 48% of injuries. This dif
fered from the definition used by Jakob
sen et al,28 who found an incidence of
75.6% of injuries after defining RRMI as
any injury to the musculoskeletal system
sustained during running and preventing
the runner from taking part in training or
competition. However, it is believed that
this factor can be used to complement
the definition of injury, as seen in the
consensus definition of injury in other
modalities.17,18,45,49
Only a few studies added to their
definitions of RRMI a classification re
garding the degree or severity of injury,
despite the importance of this factor. It
is believed that this classification is im
portant to distinguish different levels of
severity. Two studies only defined RRMI
by descriptions for classifications of se
verity.46,48 The classification of severity
should be a complementary factor in the
definition, allowing not only the identi
fication of the injury itself but also com
parisons between studies with results
that have similar levels of injury.
Some studies have examined the im
pact of injury definition on injury rates
and risk factors for different sports and
found a direct relationship.6,19,29,30,67 In
this study, we found a weak correlation
between the rates of injury and the com
pleteness of the definitions, indicating
that injury rates reported tended to in
crease with less specific definitions.
This study has some limitations.
First, we could not find a clear associa
tion between the objectives of the studies
or the study designs and the definitions
of RRMI, perhaps due to the different
study designs and types of runners in
the studies. Second, for lack of a reliable
tool to divide the definitions, we created
subcategories of the 3 main domains of
sport injury, based on RRMI definition
reports in the literature; however, these
subcategories were not used or validated
in previous studies. Finally, for lack of
a reliable methodological assessment
tool for different study designs, the au
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thors developed 4 criteria to assess the
methodological quality of the included
studies.
In general, most studies used similar
terms in their definitions, such as the
presence of physical complaint (eg, injury, musculoskeletal, and lower extremities) and the need to interrupt running
(eg, training reduction). The hypothesis
that the definition of injury may vary
according to the purpose and the population of the study should be verified in
future studies. To our knowledge, this
is the first time that data regarding the
running-injury definition have been
collected. This systematic review may
expose the problem of having so many
definitions for the same type of injury. We
suggest, considering the findings of this
review, that a consensus for the definition
of RRMI be reached, so that future studies can provide more consistent and reliable findings of injuries and comparisons
can be made between injury rates.45,49
This would also provide relevant information to characterize the most frequent
injuries, risk factors, and other elements
to be considered in RRMI-prevention
programs for runners.

CONCLUSION

T

he different definitions found
to describe an RRMI in this systematic review are based on 2 main
domains: informing the presence of
physical complaint (injury, musculoskeletal, and lower extremity) and the need
for a period of interruption (reduction of
training or competition). The findings of
this review indicate that the descriptors
commonly used by investigators to define
RRMI vary between studies and may affect the rates of injury found in the literature. Study results related to the rates
of running injuries, such as risk factors,
could be affected by the lack of a standardized definition. t

KEY POINTS
FINDINGS: This systematic review provides

evidence that the descriptors commonly

research report

]

used by investigators to define RRMI
are wide and varied.
IMPLICATIONS: The comparison of study
results related to rates of injuries is
problematic due to the lack of a standard definition of RRMI.
CAUTION: The categories used to classify the definitions of RRMI were not
validated, so these results may be influenced by the classification adopted.

8.

9.

ONLINE APPENDICES
The search strategy, methodological quality assessment of the articles analyzed,
injury classification according to severity,
and data from the included articles with
definitions of RRMI are available online
at www.jospt.org.
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SEARCH STRATEGY FOR THE EMBASE DATABASE
1. running/exp
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2. marathon runner/exp

9. run
10. marathon running/syn

17. sports injuries

25. sports injury/syn

18. athlete injury/syn

26. sports trauma/syn

3. jogging/exp

11. marathon

19. athlete trauma/syn

27. OR/ 16-26

4. treadmill exercise/exp

12. exercise/syn

20. athletic injuries/syn

28. AND/ 15,27

5. runner/syn

13. treadmill/syn

21. athletic injury/syn

29. limits/ article

6. runners

14. treadmill running/syn

22. athletic trauma/syn

30. limits/ article in press

7. jogger

15. OR/ 1-14

23. sport accident/syn

31. limits/ humans

8. joggers

16. sport injury/exp

24. sport trauma/syn

32. limits/ embase

APPENDIX B

DESCRIPTION OF THE CRITERIA USED TO ASSESS THE QUALITY
OF THE METHODOLOGICAL DATA OF THE ARTICLES RELATED
TO THE DEFINITIONS OF RUNNING-RELATED MUSCULOSKELETAL INJURY
Answer

Criterion

Description of Assessment Criteria and Examples

Yes

No

(1) Definition of eligibility criteria for participating runners

Studies must have included in the Methods section the inclusion and exclusion criteria used for the study participants
Studies that clearly defined the eligibility criteria were given a "yes" answer,
and studies that did not provide a clear definition received a "no" answer

High quality

Low quality

(2) Definition of type of runner
being studied

Studies that reported the type of runners or described the general characteristics of training, allowing the identification of the type of runner being
assessed, received a "yes" answer for this criterion. Studies that were conducted in running competitions (which can determine the type of runner)
and described the distance of the race also received a "yes" answer for this
criterion. The studies that did not describe the type of runner were given a
"no" answer

High quality

Low quality

(3) Same method of data
collection

If the same method of data collection was used for all runners who took part
in the study, the item received a "yes" answer. If data collection was not
standardized, the item received a "no" answer

High quality

Low quality

(4) Data collected directly from
the subjects or by a health
professional

Studies in which the interview or questionnaire was applied directly to the
runner or in which the medical assessment was conducted during the study
received a "yes" answer. Studies in which the interview or questionnaire
was applied to someone other than the runner (trainer, physical therapist,
etc) or studies in which the medical assessment was conducted prior to the
study period and reported in a medical chart, interview, or questionnaire
(retrospective data collection) received a "no" answer

High quality

Low quality
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APPENDIX C

CLASSIFICATION ACCORDING TO SEVERITY OF INJURIES
Study

Type of Study

Participants

Classification of Severity of RRMIs (8/45)

RCT (study protocol)

432 novice runners

Pain without limitation, no RRI; pain that caused a restriction of running,
scored as an RRI; pain that made running impossible, scored as an
RRI

Buist et al8

RCT (study protocol)

532 novice runners

Pain without limitation, no RRI; pain that caused a restriction of running,
scored as an RRI; pain that made running impossible, scored as an
RRI

Chorley et al12

Cross-sectional

1548 marathon
runners

A 5-point scale that was based on the degree of activity modification
required: (1) mild: slowed pace, same weekly routine; (2) slowed pace
and decreased weekly mileage; (3) moderate: stopped running for less
than 1 wk; (4) stopped running for 1-4 wk; (5) severe: stopped running
for more than 1 mo

Knobloch et al31

Prospective cohort

291 elite runners

An injury that results in a runner receiving medical attention was referred
to as a "medical attention" injury, and an injury that resulted in a runner being unable to take part in running training or competition as a
"time loss" injury

Marti et al40

Cross-sectional

4358 participants in
a 16-km race

Grade I, injuries involved maintenance of full training activity in spite
of symptoms; grade II, a reduction of training activity; and grade III,
full training interruption or interruption of running of at least 2 wk in
duration

Parker et al46

Cross-sectional

378 marathon
runners

(1) No change in running pace or routine; (2) slowed pace while running,
same weekly routine; (3) slowed pace while running and decreased
weekly mileage; (4) stopped running for less than 1 wk; (5) stopped
running for 1-4 wk; (6) stopped running for more than 1 mo

Pileggi et al48

Prospective cohort

18 runners

The injuries were classified according to interference with training at
levels 1 (no interruption), 2 (reduced training volume), and 3 (interruption for at least 2 wk) and according to symptoms: acute (symptoms
persisting for up to 2 wk), subacute (symptoms lasting 2-6 wk), and
chronic (symptoms for more than 6 wk)

van Mechelen et al63

RCT

327 recreational
runners

(1) The subject had to stop running, (2) the subject could not run, (3) the
subject could not go to work, (4) the subject needed medical attention,
or (5) the subject suffered from pain or stiffness during 10 subsequent
days while running
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Abbreviations: RCT, randomized controlled trial; RRI, running-related injury; RRMI, running-related musculoskeletal injury.
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210 novice
runners

726
18.2%
marathoners

532 novice
runners

532 novice
runners

1054
23.8%
marathoners

438 runners
from a club

Bredeweg et al4
Prospective cohort

van Middelkoop
et al64
Prospective cohort

Buist et al10
RCT

Buist et al9
Prospective cohort

Satterthwaite
et al55
Prospective cohort

Blair et al2
Retrospective

24%

21%

20.8%

16.2%

327 recreation- 15%
al runners

1144
3%
marathoners

Tang et al57
Cross-sectional

van Mechelen
et al63
RCT

Participants

Study/Study Type

Injury
Rate

Injury

...

...

Musculoskeletal

Musculoskeletal

Musculoskeletal

Musculoskeletal

...

...

Body
System
(25/48)

...

...

Lower extremities
or back

Lower extremities
or back

Lower
extremities

Lower extremities
or back

...

...

Region
(18/48)

...

...

Running
related

Running
related

Running
related

...

Running
related

A long
course
route/
finish
line

Primary
Sports
Involved
(26/48)

Stop

Affected

Restriction

Restriction

Reduction

Restriction

...

...

Extent
of Injury
(41/48)

Running

Running

Distance,
speed,
duration,
or frequency

Running

...

...

Extent of
Limitation
(41/48)

...

...

...

...

...

Description of the
Period
of Injury
(4/48)

1 wk/3 con- ...
secutive
training
sessions

1 wk

...

1 wk

...

...

Interruption
(15/48)

Need to Interrupt Training/Competition

Running

7d

..

Prema...
...
rathon
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Injury/
illness

Pain

Complaint

Injury

Complaint

Injury

Injury/
illness

Symptom
(45/48)

Presence of Physical Complaint

Seeking
Seeking Medical
Medical
Assistance
Assistance

...

...

...

...

...

...

...

Medical aid station

Medical Assistance/
Medication (8/48)

Categories and Subcategories of the Definitions of Running-Related Musculoskeletal Injury
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200 recreational
runners

355 novice
runners

629 novice and 25.9%
recreational
runners

927 novice
runners

930 novice
runners

726
28%
marathoners

295 street
runners

157 inmates

3233 crosscountry
runners

844 recreational
runners

Hespanhol Junior
et al21
Cross-sectional

Wen et al70
Prospective cohort

Buist et al7
Prospective cohort

Nielsen et al44
Prospective cohort

Nielsen et al42
Prospective cohort

van Middelkoop
et al66
Prospective cohort

Hino et al22
Cross-sectional

Pollock et al50
RCT

Rauh et al52
Prospective cohort

Taunton et al58
Prospective cohort

29.5%

29%

29%

28.5%

27%

27%

25.3%

25%

Participants

Study/Study Type

Injury
Rate

Musculoskeletal

Musculoskeletal

Musculoskeletal

Musculoskeletal

...

Musculoskeletal

Body
System
(25/48)

Pain

Problem

Incident

...

...

...

Pain/aggra- ...
vation

Injury

Complaint

Complaint

Pain

Injury/pain

Pain

Symptom
(45/48)

...

...

...

...

Lower
extremities

Lower extremity
or back

Lower extremity
or back

Lower limb
or back

Anatomic
part

...

Region
(18/48)

Presence of Physical Complaint

After
exercise

Athletic
participation

Training

...

Running
related

Caused by
running

Caused by
running

Running
related

...

Running
related

Primary
Sports
Involved
(26/48)

...

Removed/
missed

Prevented

Limit/
remove

Reduction

Restricted

Restricted

Restriction

Stop/slow/
modify

Prevent

Extent
of Injury
(41/48)

...

Practice/
competitive
event

Jogging

Training/
competition

Distance,
speed,
duration,
or frequency

Running
(volume,
duration,
pace,
or frequency)

Running

Running

Training/
pace

Training

Extent of
Limitation
(41/48)

...

...

1 wk

...

...

1 wk

1 wk

1d

...

1 training
session

Interruption
(15/48)

Need to Interrupt Training/Competition

...

...

...

Last 6 mo

...

...

...

...

...

...

Description of the
Period
of Injury
(4/48)

Seeking
SeekingMedical
Medical
Assistance
Assistance

...

...

...

...

...

...

...

...

...

...

Medical Assistance/
Medication (8/48)

Categories and Subcategories of the Definitions of Running-Related Musculoskeletal Injury
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421 crosscountry
runners

3090 adults of
a running/
walking
program

304 runners of
a marathontraining
program

4358 participants of a
race

2886 participants of a
race

Rauh et al51
Prospective cohort

Hootman et al25
Prospective cohort

Wen et al71
Cross-sectional

Marti et al40
Cross-sectional

McKean et al41
Cross-sectional

Problem/
injury

Disorder/
illness

Injury

Ailment

Ailment

Symptom
(45/48)

46%

45.8%

44.8%

Event

Injury

Injury/pain

40% in
Injury
men,
35%
in
women

38.5%

1548
38%
marathoners

37.7%

37%

Chorley et al12
Cross-sectional

207 university
runners

Lloyd et al34
Retrospective

35%

115 distance
runners

1423 recreational
runners

Koplan et al32
Cross-sectional

Pazin et al47
Cross-sectional

Participants

Study/Study Type

Injury
Rate

...

...

...

...

Musculoskeletal

Musculoskeletal,
metabolic or
neurologic

Musculoskeletal

Musculoskeletal

Musculoskeletal

Body
System
(25/48)

...

During
running
training

...

...

...

Primary
Sports
Involved
(26/48)

...

...

Anatomic
part

...

...

...

Lower
After startextremity
ing a
running
without
jumping
program

Lower extremity
or back

...

...

...

...

Region
(18/48)

Presence
Presenceof
ofPhysical
PhysicalComplaint
Complaint

Running
program

Weekly
mileage

Extent of
Limitation
(41/48)

Affected

Reduction/
interruption

Stop/slow/
modify

...

Removed/
missing

Alter

Training/
competition

Training

Training/
pace

...

Practice/
training

Training

Interruption Training

Interrupt

Reduce

Extent
of Injury
(41/48)

...

2 wk

...

...

...

...

2d

...

...

Interruption
(15/48)

Need to Interrupt Training/Competition

(16) previous year

...

...

5y

...

...

...

...

...

Description of the
Period
of Injury
(4/48)

Seeking
Seeking Medical
Medical
Assistance
Assistance

...

...

...

Consultation with a
physician

...

...

...

Seek medical help

Take medicine or visit a
health professional

Medical Assistance/
Medication (8/48)

Categories and Subcategories of the Definitions of Running-Related Musculoskeletal Injury
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451 participants in a
race

1288 shortand longdistance
runners

18 amateur
runners

378 female
50.8%
marathoners

500 ultramarathon
runners

583 recreational
runners

535 participants in a
race

84
58%
marathoners

25 ultramarathon
runners

41 male
runners

Jacobs and
Berson27
Cross-sectional

Walter et al68
Prospective cohort

Pileggi et al*48
Prospective cohort

Parker et al*46
Cross-sectional

Hoffman and
Fogard24
Cross-sectional

Macera et al39
Prospective cohort

Koplan et al33
Prospective cohort

Caldwell11
Cross-sectional

Hutson26
Cross-sectional

Valliant60
Cross-sectional

Injury

...

...

...

Pain

Symptom
(45/48)

63.4%

60%

53%

Damage/
pain

Injury

Problem

Ailment

53% in
Injury/
men,
problem
49%
in
women

52.2%

50%

48%

46.6%

Participants

Study/Study Type

Injury
Rate

Physiological/
bodily

...

Physical

Musculoskeletal

Musculoskeletal

...

...

...

...

...

Body
System
(25/48)

...

...

...

...

Lower
extremities

...

...

...

...

Lower extremities
or lower
back

Region
(18/48)

Presence of Physical Complaint

...

...

...

...

Running
related

...

...

...

...

...

Primary
Sports
Involved
(26/48)

Interfered

Impair

Affected

Reduce/
cease/
interfere

Reduction

Interfere

...

...

Reduce

Restriction/
prevented

Extent
of Injury
(41/48)

Training/
competition

Performance

Performance

Exercise/
work or
school
activities

Weekly
distance

Training

...

...

Mileage

Distance,
speed/
running

Extent of
Limitation
(41/48)

...

...

...

...

...

...

...

...

...

...

Interruption
(15/48)

Need to Interrupt Training/Competition

...

...

...

...

...

(16) previous year

...

...

...

...

Description of the
Period
of Injury
(4/48)

Seeking Medical
Assistance

...

...

...

...

Visit a health professional or use of
medication

...

...

...

Take medicine or see a
health professional

...

Medical Assistance/
Medication (8/48)

Categories and Subcategories of the Definitions of Running-Related Musculoskeletal Injury
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60 sprinters
and distance and
marathon
runners

41 recreational
runners

87 recreational
runners

115 novice
runners

291 elite
runners

81 277
18.9/1000
marathoners
h

2002 patients
of a sports
medicine
center

165
Only
marathoners
injured
runners
included

Lysholm and
Wiklander38
Prospective cohort

Jakobsen et al28
NRCT

Lun et al37
Prospective cohort

Bovens et al3
NRCT

Knobloch et al31
Prospective cohort

Roberts53
Cross-sectional

Taunton et al59
Retrospective
case-control

van Middelkoop
et al65
Prospective cohort

Only
injured
runners
included

0.08/1000
km

85%

79%

75%

65%

Participants

Study/Study Type

Injury

Pain/symptoms/
injury

Disability

Complaint

Complaint

Symptom

Injury

Injury

Symptom
Injury Rate (45/48)

Musculoskeletal

...

...

Physical

Physical

Musculoskeletal

Musculoskeletal

...

Body
System
(25/48)

Lower
extremities

...

...

...

...

Lower limb

...

...

Region
(18/48)

Presence of Physical Complaint

Running
related

Running
related

...

Competition/
training

Running
related

...

During
running

...

Primary
Sports
Involved
(26/48)

Training/
competition

Training/
competition

Extent of
Limitation
(41/48)

Reduction

Stop/
reduce

Interfere

...

Restriction

Distance,
speed,
duration,
or frequency

Running
mileage

Function

...

Distance,
speed,
duration,
or frequency

Reduction/ Training
stoppage

Prevented

Hampered

Extent
of Injury
(41/48)

...

...

...

...

...

...

...

1 wk

Interruption
(15/48)

Need to Interrupt Training/Competition

...

...

...

...

...

...

...

...

Description of the
Period
of Injury
(4/48)

Seeking Medical
Assistance

...

Seek medical assistance

Medical assistance requested or rendered

...

...

...

...

...

Medical Assistance/
Medication (8/48)

Categories and Subcategories of the Definitions of Running-Related Musculoskeletal Injury
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532 novice
runners

432 novice
runners

40 runners
from a racing club

Buist et al8
RCT (protocol)

Bredeweg et al5
RCT (protocol)

Fields et al14
Prospective cohort

NR

NR

NR

Problem

Ailment

Ailment

Symptom
(45/48)

Musculoskeletal

Musculoskeletal

Musculoskeletal

Body
System
(25/48)

...

Lower extremities
or back

Lower extremities
or back

Region
(18/48)

During
running

Running
related

Running
related

Primary
Sports
Involved
(26/48)

Abbreviations: NR, not reported; NRCT, nonrandomized controlled trial; RCT, randomized controlled trial.
*These articles described only the severity of the injury.

Participants

Study/Study Type

Injury
Rate

Presence of Physical Complaint

Interrupted

Restriction

Restriction

Extent
of Injury
(41/48)

Training

Running

Running

Extent of
Limitation
(41/48)

Description of the
Period
of Injury
(4/48)

1 d or more

...

1 wk/3 con- ...
secutive
training
sessions

1 wk/3 con- ...
secutive
training
sessions

Interruption
(15/48)

Need to Interrupt Training/Competition

...

...

...

Medical Assistance/
Medication (8/48)

Seeking
Medical
Seeking
Medical
Assistance
Assistance
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