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Abstract. Paralympic is the term referred to as an international sports competition
for top athletes with disabilities who have experienced increased participation and
development in sports. Consequently, it is difficult to understand injury patterns in
the winter and summer Paralympics due to the rapid evolution of sporting events.
The purposes of this research were to identify the overall injury incidence rate
based on gender, age, anatomical region, sport, competition season, and injury
onset, or what can be called the pattern of sports injury in para-athletes at the
winter paralympics and summer paralympics. This systematic review research
was obtained through four databases, namely PubMed, Google Scholar, Scopus,
and Science Direct. Assessment of article quality employed the Newcastle-Ottawa
Scale (NOS) and then obtained six articles involving a population of paralympic
para-athletes. Four articles represent injury rates for the winter Paralympics, and
the other two are for the summer Paralympics. The results showed that the highest
injury incidence rate was in men aged 35 years, shoulder area, competition period,
and with acute traumatic injuries. There were developments and differences in
sports in the winter paralympic and summer paralympic, therefore the incidence
rate shown varies based on each paralympic season. However, 5-side football in
the summer Paralympics and alpine skiing in the winter Paralympics are the sports
that consistently show the highest number of injuries in every Paralympic match.
Differences in outcome measures and heterogeneity in para-athletes and sports
were set as the limitations of this study.

Keywords: Sports Injury · Winter Paralympic · Summer Paralympic · Para
Athletes

1 Introduction

Athleteswith disabilities, or para-athletes, have shown they are interested in participating
in elite sports competitions in recent years [1–3]. Athletes with physical, visual, and
intellectual disabilities have access to a wide range of sports opportunities as part of the
global movement for persons with disabilities, namely the Paralympic Movement [4–6].
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People with disabilities, who have lower levels of physical fitness, can enjoy several
health benefits from participation in sports fields [4, 7]. Sports participation entails
various advantages, however, there is also the potential for musculoskeletal injuries to
occur [8–10]. One of the reasons for musculoskeletal injuries is the result of excessive
activities carried out repeatedly in incorrect movements [11]. According to Fagher &
Lexell (2014), Paralympic sports have a high injury prevalence [12] compared to sports
for athletes with healthy body [13].

Despite the trend of participation of those with disabilities in sports, the understand-
ing of injury type is the least [14–17]. All athletes may encounter sports injuries, yet
athletes with disabilities have difficulties with their complex limitations [18–20]. The
prevailing of an injury allows the athlete to rest or makes the athlete unable to com-
pete permanently (early retirement) [21, 22]. In this case, preventing injuries is the first
measure in understanding the extent of sports injury problems [8, 23, 24].

In recent years, the literature on the epidemiology of sports medicine for those
with disabilities has experienced a slowdown [25, 26]. The epidemiology of injuries in
Olympic sports has been intensively studied, but Paralympic sports have not beenpursued
further [27, 28]. Overcoming these deficiencies, the Injury Surveillance System (ISS)
International Paralympic Committee (IPC) conducts injury monitoring to maintain the
conditions of para-athletes [25, 29, 30]. Long-term injury surveillance provides much-
needed epidemiological data to identify and subsequently reduce injury and disease in
the sports [31, 32]. Observing the results of monitoring injuries at the Paralympic shows
several patterns of injuries formed, including patterns of injuries based on gender, age,
area of anatomy, and sports in each season [33–35].

Longitudinal studies should be ongoing in several events, given the importance of
identifying the health of para-athletes who require further attention, intervention, and
monitoring [36, 37]. According to the previous studies that discussed the incidence of
paralympic injuries, it was limited only to the population of para-athletes from certain
countries [38–40], one paralympic event [41–43] or certain sports [5, 44, 45].

In light of the above discussion, the authors should conduct a systematic review of
various paralympic populations, including thewinter and summer paralympic. This study
aimed to identify overall injury incidence rates by type, group, and location commonly
referred to as sports injury patterns of para-athletes during the Paralympic Games to
help develop and implement more effective para-athletes injury prevention programs in
the Paralympic Games.

2 Method

2.1 Search Strategy

The datawere collected by PubMed,Google Scholar, Scopus, and ScienceDirect. Search
articles by entering the keywords “Sports Injury” OR “Sports Injuries” AND “Winter
Paralympic” AND “Summer Paralympic” AND “Athletes”.
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2.2 Eligibility Criteria

The data criteria comprise; (1) a full-text article in English, (2) a cohort study, (3)
participants in the winter and summer paralympic games, (4) the injury referred to a
paralympic-related sports injury, and (5) beyond the intended time range.

The exclusion criteria in this study were: (1) e-books and (2) articles in the press.

2.3 Study Selection

The database articles were selected with Mendeley software. The selection process was
conducted by removing irrelevant and unmatch duplicates, studies, titles, and abstracts
to the intended inclusion criteria.

2.4 Data Extraction

Data were independently extracted to be reviewed in terms of author, year, study, number
of samples, population, and study outcomes in the form of injury patterns according to
gender, age, anatomical region, sport, competition season, and injury onset (Table 1 and
Table 3).

2.5 Assessment of Study Quality

Assessment studies in this study used the Newcastle-Ottawa Scale (NOS) to collect
data from all cohort study articles to be reviewed (Table 2). NOS is the result of an
ongoing collaboration between the University of Newcastle (Australia) and the Univer-
sity of Ottawa (Canada). The NOS methodological quality assessment tool is the most
frequently used for cohort studies and subject-specific Fields [46].

NOS in the cohort study contains eight items. And is categorized into three dimen-
sions, encompassing selection, comparability, and outcome. Amaximum of one star was
assigned to each item number in the selection and outcome categories, and amaximumof
two stars was given to each item number in the comparability category. Based on AHRQ
standards, NOS assessment quality is ‘good’ if the selection domain has 3 or 4 stars, the
comparability domain has 1 or 2 stars, and the outcome domain has 2 or 3 stars, ‘fair
quality’ selection domain has 2 stars, comparability domain has 1 or 2 stars, outcome
domain has 2 or 3 stars, ‘poor quality’ selection domain has 0 or 1 stars, comparability
domain has 0 or 1 stars, and outcome domain has 0 or 1 stars.

3 Result

3.1 Search Results

The articles were searched through four databases, and a total of 293 results were gath-
ered; however, duplicate articles were removed from the four databases to yield 272.
Article selection was continued by removing articles excluded from the criteria. A total
of 162 titles/abstract articles and 17 non-full texts in English were issued, leaving 93
full-text articles. However, 4 of them could not be retrieved due to limited access. Of
the remaining 89 full texts, they were re-selected and only 6 articles containing research
data were sought.
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Studies Identification based on the Database

The identification of 
documents from databases:

Scopus (21)
PubMed (15)
Google Scholar (164)
Science Direct (93)
TOTAL = 293

Pre-screening document -
Duplicate document removed (21)

Title/abstract document unauthorized (162)

Articles without full text (17)

Title/abstract document screened
(272)

Full-text articles sought for 
retrieval (93) Articles with full text cannot be retrieved (4)

Articles with full texts are excluded:
Does not include injury level in the overall 

pattern of sports injuries in the Paralympics (28)

The article reports on the same Paralympic 
Games event (2)

The articles report on sports, types of 
disabilities, and para-athletes in specific countries 
(53)

Qualification assessment of full-
text articles (89)

Articles included in the review (6)
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Fig. 1. New systematic review flow diagram that includes a database search for PRISMA 2020

Six articles were selected based on the PRISMA database, which included the inci-
dence of paralympic injuries based on gender, age, anatomical area, sports branch, com-
petition season, and injury onset in paralympic matches both in winter and summer
(Fig. 1).

3.2 Quality Assessment Results

The six articles collected displayed adequate article quality results based on the said
assessment criteria per the results of the article quality assessment with the NOS.

3.3 Article Search Sample and Populations

Few articles cover the entire occurrence of paralympic injuries to para-athletes. In the
2002 Salt Lake City Winter Paralympics and in the 2012 London Summer Paralympics,
assessments of paralympic injuries were made for the first time [47]. The review of
articles will be based on the sample and overall population of Paralympians. Stoke
Mandeville Games held in 1960 were the first paralympic games, however, only six
articles show paralympic injury monitoring data on para-athletes (Table 1).
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Table 1. Article Search Sample and Populations

No Author Year Sampel Populasi

1. Derman et al. 2016 547 athletes and 4 sports Athletes participating at the
Sochi 2014 Winter Paralympic
Games

2. Derman et al. 2018 3657 athletes and 22 sports Athletes participating in each
sport at the Rio 2016 Summer
Paralympic Games

3. Derman et al. 2020 567 athletes and 5 sports Athletes participating at the
Pyeongchang 2018 Paralympic
Winter Games

4. Webborn et al. 2006 416 athletes and 3 sports Athletes participating at the
Salt Lake City 2002
Paralympic Winter Games

5. Webborn et al. 2012 505 athletes and 4 sports Athletes participating at the
Vancouver 2010 Paralympic
Winter Games

6. Willick et al. 2013 4176 athletes and 21 sports Athletes participating at the
London 2012 Summer
Paralympic Games

3.4 Article Search Result by Gender

The injury incidence rate (IR) by gender did not show a significant difference within a
single Paralympic event. Nonetheless, total injuries at each Paralympic were dominated
by men. The highest injury in men was in the summer paralympic in London 2012 with
437 injuries with IR 13.3 and the winter paralympic in Sochi 2014 with 134 injuries
with IR 26.7.

3.5 Article Search Result by Age

Para athletes aged ≤ 25 years showed the lowest injury rate at any Paralympic Games.
There was only a slight difference in injury rates between ages 26–34 years and ≥
35 years. TheWinter Paralympics suggests a higher incidence of injury than the Summer
Paralympics for all ages. The 2014 Sochi Winter Paralympic Games dominated the
highest number of injuries for para-athletes aged ≥ 35 years.

3.6 Article Search Result by Anatomical Region

The upper extremity was the most frequently injured anatomical region in every Para-
lympic competition and more dominant in the shoulder area. There were limited articles
that discuss injuries by anatomic region.Therewere only three articles containing injuries
by region out of the six articles collected at the Paralympic. Two of themwere the winter
paralympic, meanwhile, the summer paralympic was only in Rio 2016.
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Based on the selected articles, the summer paralympic appears to have lower injuries
compared to the winter paralympic in the anatomical region. By comparing the two
winter Paralympics, the incidence rate of several anatomical regions in Pyeong Chang
2018 showed a decrease in injuries, even so, the dominant lower extremity was higher.

3.7 Article Search Result by Sports

Two of the four articles discussing the winter paralympics presented the results of
research on injury rates based on the total number of injuries. Four of the six articles
submitted presented injury outcomes based on incidence rates. The winter paralympic
has grown in popularity each year, and the sport in the winter paralympic is also expand-
ing yearly; thus, four articles discussed para-athletes’ injuries in various sports at the
winter paralympic.

With the addition of sports in each Paralympic competition, the highest and lowest
injury incidents also have different results in each match. The Sochi Winter Paralympic
2014 showed the highest injury rate in two sports, namely ice sled hockey andwheelchair
curling based on the frequency results. The Salt Lake City Winter Paralympic 2002 and
Vancouver Winter Paralympic 2010 showed a very significant difference in the total
number of injuries, which was more than double in each sport. Nordic skiing had the
lowest number of injury incidents based on the total number of injuries, and based on
the incidence rate, wheelchair curling was the sport that suffered the least injuries during
matches. Alpine skiing and snowboarding had the highest injury rates in every winter
Paralympic.

Football 5-a-side is the sportwith the highest number of injuries from the two summer
Paralympics, namely London 2012 and Rio 2016. Uniquely, Judo in these two summers
Paralympic has the same incidence rate, which was 15.5. There was no significant dif-
ference in wheelchair tennis, wheelchair basketball, and sitting volleyball. The lowest
injury rate in the summer paralympic was in London in 2012 and boccia in Rio in 2016.

3.8 Article Search Result by Pre-competition and Competition Period

The three Paralympic events saw the highest injury totals during the competition. The
highest number of injuries happened in the 2016 Rio Summer Paralympic Games with
369 cases, while the pre-competition with the lowest was in the 2010 Vancouver Winter
Paralympic Games.

3.9 Article Search Result by Onset

Each article presents different results on paralympic injury rates based on the onset,
i.e. percentage, incidence rate (IR), or the total number of injuries. There were three of
the six articles showed the results of both. Sochi 2014 Winter Paralympics showed the
highest acute traumatic and acute chronic outcomes according to the total incidence rate.

The highest chronic overuse in the 2010 Vancouver Winter Paralympics was based
on percentage and total injuries. According to the incidence rate results, there was no
significant difference between acute chronic and chronic overuse at the Pyeong Chang
Winter Paralympic 2018 and Rio Summer Paralympic 2016.



398 L. Vitasari et al.

Table 2. Quality of studies

Webborn
et al.,2006

Webborn
et al.,2012

Derman
et al.,
2016

Derman
et al.,
2020

Willick
et al.,
2013

Derman
et al.,
2018

SELECTION (MAXIMUM OF 4 STARS)

1) Exposed cohort
representativeness
a. Absolutely
representative (one
star)
b. Partially
representative (one
star)
c. Preferred group
d. Unable
derivation
description of the
cohort

a* a* a* a* a* a*

2) Non-exposed
cohort selection
a. Drawn from the
same community
as the exposed
cohort (one star)
b. Drawn from a
different source
c. Unable
derivation
description of the
non exposed cohort

a* a* a* a* a* a*

3) Exposure
ascertainment
a. Secure document
(e.g., surgical
record) (one star)
b. Structured
interview (one star)
c. Written self
report
d. No description
e. Other

a* a* a* a* a* a*

(continued)
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Table 2. (continued)

Webborn
et al.,2006

Webborn
et al.,2012

Derman
et al.,
2016

Derman
et al.,
2020

Willick
et al.,
2013

Derman
et al.,
2018

4) Demonstration
that outcome of
interest was not
present at onset of
study
a. Yes (one star)
b. No

a* a* a* a* a* a*

COMPARABILITY (MAXIMUM 2 STARS)

1) Comparability of
cohorts on the basis
of the design or
analysis controlled
for confounders
a. The study
controls for age,
sex and marital
status (one star)
b. Study controls
for other factors
(list) (one star)
c. Cohorts are not
comparable on the
basis of the design
or analysis
controlled for
confounders

a* a* a* a* a* a*

OUTCOME (MAXIMUM 3 STAR)

1) Outcome
Assessment
a. Independent
blind assessment
(one star)
b. Record linkage
(one star)
c. Self report
d. No description
e. Other

a* a* a* a* a* a*

(continued)
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Table 2. (continued)

Webborn
et al.,2006

Webborn
et al.,2012

Derman
et al.,
2016

Derman
et al.,
2020

Willick
et al.,
2013

Derman
et al.,
2018

2) Was follow-up
long enough for
outcomes to occur
a. Yes (one star)
b. No
c. Indicate the
median duration of
follow-up and a
brief rationale for
the assessment
above:______

a* a* a* a* a* a*

3) Adequacy of
follow-up of
cohorts
a. Complete follow
up- all subject
accounted for (one
star)
b. Subjects lost to
follow up unlikely
to introduce bias-
number lost less
than or equal to
20% or description
of those lost
suggested no
different from
those followed.
(one star)
c. Follow up rate
less than 80% and
no description of
those lost
d. No statement

a* a* a* a* b* b*

QUALITY OF
STUDIES

Good Good Good Good Good Good
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4 Discussion

The purposes of this research were to identify the overall injury incidence rate based on
gender, age, anatomic region, sport, competition season, and injury onset, or commonly
referred to as the ‘pattern of sports injury’ in para-athletes at the Winter Paralympic and
Summer Paralympic.

The pattern of injuries obtained in this study showed that injuries based on age and
gender do not have a significant difference in each game. However, overall, men have
a higher injury rate than women in the Paralympics. Each article classifies age into 3,
comprising ≤ 25 years, 26–34 years, and ≥ 35 years. Age ≥ 35 years experienced more
injuries, while those ≤ 25 years experienced only a few injuries. The results of this
research data can be a reflection of the IPC and various sports federations in governing
minimum and maximum age limits for paralympic competitions [41].

Paralympic competition often results in injuries to the upper extremities, especially
the shoulders. This is because there are greater demands on the use of the extremities
during sports [28].

According to the development and differences between the winter and summer par-
alympic sports, there was an indication of the paralympic season’s incident rate. In
the winter paralympic, alpine skiing, and snowboarding are the sports with the high-
est injuries, while the lowest injuries are in nordic skiing and wheelchair curling. This
is expected because alpine skiing and snowboarding are high-speed sports (sitting or
standing) so there is a higher probability of injury rates and injury severity [19, 48].

Football 5-a-side showed the highest injury yields in the summer Paralympic, while
the lowest injuries occurred in shooting and boccia. Five-a-side football participants are
para-athletes who are visually impaired. Collisions and paralympic-related acute trau-
matic injuries in elite 5-a-side football are likely to predominate in the lower extremity
[41, 49]. As a result, the types of injuries in disabled and able-bodied footballers are
equal [50]. There was no change in the incidence of injuries to the sport of judo in both
summer Paralympic, in line with research suggesting that 84% of the blind athlete pop-
ulation participating in the sport of judo experienced many injuries [51]. Also, the data
collected through the questionnaire contained as many as 45 Paralympic judokas who
responded that they had experienced traumatic injuries and half of these injuries caused
a loss of more than 21 days. Judo injuries with visual impairments must be investigated
further to determine the severity and location of the injury, which might result in severe
consequences for the athlete.

Based on the IPC, sports injuries are musculoskeletal complaints during competition
or training that require medical treatment [31]. According to Igolnikov’s research [24],
there are three classifications of sports injuries related to the onset, namely; (1) acute
traumatic injury, which is a single event leading to macrotrauma to previously healthy
tissue; (2) acute on chronic, the same type of injury at the previous injury site; and (3)
chronic overuse, a manifestation of an acute traumatic injury or acute on the chronic
injury that previously occurred. The injury treatment is different for each type. Acute
injuries are the most common type of injury experienced by paralympic athletes, while
the other two types of injuries are not significantly distinct.

The study of winter sports needs to be expanded to encompass more than just com-
mon injuries, but also paraathletes’ injuries resulting from disability, sports rules, and
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regulations, as well as the use of prosthetics and adaptive equipment [52]. Based on
the findings of one study, one of the prevention efforts has shown that periodic health
evaluations performed prior to the summer paralympics can reduce overall injury rates
and improve performance in para-athletes [53].

Understanding patterns of injury in sports is important for prevention, planning
medical services, changing regulations and developing rules of the game, and adaptive
tools for dealing with injuries in para-athletes. Heterogeneity within sports, the different
modalities, and levels of classification of para-athletes for the same modality result
in differences in information about the incidence of musculoskeletal injuries among
athletes. Furthermore, this study may have also been restricted by the fact that some
athletes may not have reported their injuries at all, while others may have had injuries
treated by their team’s medical staff. It cannot show the actual number of injuries that
occurred on the field. As a result, the current evidence is limited to both the Winter
Paralympic and Summer Paralympic incidence rates.

5 Conclusion

This study concludes that para-athletes, sports teams, coaches, and medical staff must be
aware of the high incidence rate of musculoskeletal injury patterns in para-athletes and
can be used as evaluation material for Paralympic in the future. This study is expected
to be used as preliminary research to conduct research with high-quality studies, larger
sample sizes, and more intense observations of each athlete in a particular sport. Addi-
tionally, these findings could serve as a baseline for research into how injury prevention
strategies can help para-athletes with disabilities improve their quality of life and sports
performance.
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