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Abstract 

Aim: The aim of the study was to analyse the injuries and illnesses in Swedish Para athletes 

during four Paralympic Games (PG), 2012-2018. The research questions (RQ) were: 1) what 

was the injury incident rate (IR), and which anatomical areas were affected by injuries? 2) 

what was the illness IR and which physiological systems were affected by illnesses? 3) did 

the injury and illness IR differ between the Swedish delegation and the reference group (RG), 

where most athletes participating in the four PGs were included? 4) were there any 

associations between injury and illness IR and subgroups of athletes? Method: A 

retrospective analysis of data from a large ongoing prospective study of injuries and illnesses 

initiated by the International Paralympic Committee in 2012. Data from 157 Swedish 

Paralympic athletes were analysed and compared to previous results from the RG.  For RQ1, 

2 and 3, injuries and illnesses were reported as IR, calculated per 1000 athlete days, in the 

Swedish delegations (RQ1-3) and compared to the RG (RQ3). For RQ4, a univariate logistic 

regression analysis was conducted to find possible associations between risk of injury and 

illness, and subgroups. Results: The injury IR in Swedish athletes varied between the four 

PGs, from 2.5 to 59.5 per 1000 athlete days. Most injuries occurred in the upper limb. There 

was a particularly high occurrence of injuries in Para ice hockey players. The illness IR varied 

from 3.6 per 1000 athlete days in London (2012), to 39.5 in Sochi (2014). The respiratory 

tract was most affected by illness, in both Swedish athletes and the RG. Most injuries and 

illnesses in the Swedish delegation were acute onset, but only a minority led to days lost from 

training and competition. The Swedish delegation had a lower injury IR per 1000 athlete days 

compared to the RG in all PGs, except for Pyeongchang (2018), where they had an almost 

three times higher IR. The illness IR for the Swedish delegation was, compared to the RG, 

lower in London (2012), the same in Rio (2016) and higher in both Sochi (2014) and 

Pyeongchang (2018). Participation in the Winter Games was associated with a higher risk for 

both injury and illness compared to the Summer Games. There was also an increased risk of 

injury for athletes in a contact sport compared to a non-contact sport. Conclusions: This 

thesis indicates that there is a need to continue monitoring Para athletes, both during and 

between competitions, to get more knowledge about injury and illness incidence patterns, as 

well as preventable risk factors. The latter would be especially important for Para ice hockey. 

It is yet to see if the awareness of the importance of hygiene measures and physical distancing 

to reduce spreading of infections, brought on by the Covid-19 pandemic, will affect the 

occurrence of respiratory tract infections during large sporting events.  



   

Sammanfattning 

Syfte och frågeställningar: Syftet med studien var att analysera skador och sjukdomar hos 

svenska paraidrottare under fyra paralympiska spel (PS), 2012–2018. Frågeställningarna (FS) 

var: 1) vilken var skadefrekvensen och vilka anatomiska områden påverkades av skador? 2) 

vilken var sjukdomsfrekvensen och vilka fysiologiska system påverkades av sjukdomar? 3) 

skilde sig skade- och sjukdomsfrekvens mellan den svenska truppen och referensgruppen 

(RG), där majoriteten av idrottare som deltog i de fyra PS inkluderades? 4) fanns det några 

samband mellan skade- och sjukdomsfrekvens och subgrupper av idrottare? Metod: En 

retrospektiv analys av data från en stor pågående prospektiv studie av skador och sjukdomar, 

initierad av Internationella Paralympiska Kommittén 2012. Data från 157 svenska 

paralympiska idrottare analyserades och jämfördes med tidigare resultat från RG. För FS 1, 2 

och 3 rapporterades skador och sjukdomar som frekvens, beräknat per 1000 idrottsdagar, i 

den svenska truppen (FS 1–3) samt jämfört med RG (FS 3). För FS 4 genomfördes en 

univariat logistisk regressionsanalys för att hitta möjliga samband mellan risk för skada och 

sjukdom hos subgrupper av idrottare. Resultat: Skadefrekvensen hos svenska paraidrottare 

varierade mellan de fyra PS, från 2,5 till 59,5 per 1000 idrottsdagar. De flesta skadorna 

drabbade övre extremiteten. Det var en särskilt hög förekomst av skador hos paraishockey-

spelare. Sjukdomsfrekvensen varierade från 3,6 per 1000 idrottsdagar i London (2012), till 

39,5 i Sotji (2014). Sjukdom drabbade oftast luftvägarna hos både svenska idrottare och RG. 

De flesta skador och sjukdomar i den svenska truppen var akuta, men endast en minoritet 

ledde till uppehåll från träning och tävling. Den svenska truppen hade en lägre skadefrekvens 

per 1000 idrottsdagar jämfört med RG i alla PS, utom i Pyeongchang (2018), där den hade en 

nästan tre gånger högre skadefrekvens. Sjukdomsfrekvensen för den svenska truppen var 

jämfört med RG, lägre i London (2012), densamma i Rio (2016), samt högre i både Sotji 

(2014) och Pyeongchang (2018). Deltagande i vinterspel var förknippat med en högre risk för 

både skada och sjukdom jämfört med sommarspel. Det fanns också en ökad risk för skador 

hos idrottare i kontaktsporter jämfört med i icke kontaktsporter. Slutsats: Denna uppsats 

indikerar att det finns ett behov av att fortsätta monitorera paraidrottare, både under och 

mellan tävlingar, för att få mer kunskap om mönster i skade- och sjukdomsfrekvens, samt om 

riskfaktorer som potentiellt kan förebyggas. Det senare skulle vara särskilt viktigt inom 

paraishockeyn. Det återstår att se om Covid-19-pandemins ökade krav och medvetenhet om 

hygienrutiner och fysisk distansering för att minska spridning av infektioner, kommer att 

påverka förekomsten av luftvägsinfektioner under stora idrottsevenemang.  
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1 Introduction 

Physical activity is an important component for the physical and mental well-being of the 

population (Swedish Professional Associations for Physical Activity, 2010), and this is just as 

true for people with impairments (Blauwet & Willick, 2012).  In the 1940s Sir Ludwig 

Guttman introduced sport as a means for rehabilitation for people with spinal cord injury 

(SCI) (Blauwet & Willick, 2012). He went on to arrange sporting competitions for people 

with impairments. The Stoke Mandeville Games was first held in 1948 and had 16 

participants. That was the first step towards what is today known as the Paralympic Games, 

held every fourth summer and every fourth winter in the same place and venues as the 

Olympic Games. In the Summer Paralympic Games in Rio 2016 there were 4378 participants 

competing in 22 different sports (Derman, Runciman, et al., 2018). In the Winter Paralympic 

Games in Pyeongchang 2018, 567 athletes were competing in five different sports (six if Para 

Nordic skiing is split into cross-country skiing and biathlon) (Derman et al., 2019a). This 

makes the Paralympic Games one of the largest sporting events in the world.  

 

1.1 Classification and Eligible Impairment 

Competition in Para sport is based on systems of classification. These systems are sports 

specific and defined by the International Sports Federations. The IPC has published the IPC 

Classification Code and its standards, in order to support and coordinate the development and 

implementation of classification systems (International Paralympic Committee, 2016). The 

reason for classifying athletes is to minimise the impact of eligible impairments on the 

outcome of the competition (Tweedy & Vanlandewijck, 2011). There are ten eligible 

impairments (Table 1), which are based on the World Health Organization’s (WHO) 

International Classification of Functioning, Disability and Health (ICF) (World Health 

Organization, 2001). Athletes competing in the same class do not necessarily have the same 

impairment type, or even the same diagnosis, but their impairment should affect their sport 

performance similarly. In some sports there are multiple classes, i.e., Para athletics and Para 

swimming where every discipline has several classes. Goalball, on the other hand, is only for 

athletes with a visual impairment and all players are wearing eyeshades so that athletes with 

some vision do not have any benefits over those with no vision. 
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Recently a consensus statement on how to define and record diagnostic categories for illness 

and injury surveillance in Para sport was published (Derman et al., 2021).  

 

 
Table 1 Eligible Impairment Types in Paralympic Sport 

Impairment type Description 

Impaired Muscle Power Athletes with Impaired Muscle Power have a Health 

Condition that either reduces or eliminates their 

ability to voluntarily contract their muscles in order to 

move or to generate force. 

Impaired Passive Range of Motion Athletes with Impaired Passive Range of Movement 

have a restriction or lack of passive movement in one 

or more joints. 

Limb Deficiency Athletes with Limb Deficiency have a total or partial 

absence of bones or joints as a consequence of 

trauma, illness or congenital limb deficiency. 

Leg Length Difference Athletes with Leg Length Difference have a 

difference in the length of their legs as a result of a 

disturbance of limb growth, or as a result of trauma. 

Short Stature Athletes with Short Stature have a reduced length in 

the bones of the upper limbs, lower limbs and/or 

trunk. 

Hypertonia Athletes with Hypertonia have an increase in muscle 

tension and a reduced ability of a muscle to stretch 

caused by damage to the central nervous system. 

Ataxia Athletes with Ataxia have uncoordinated movements 

caused by damage to the central nervous system. 

Athetosis Athletes with Athetosis have continual slow 

involuntary movements. 

Vision Impairment Athletes with Vision Impairment have reduced, or no 

vision caused by damage to the eye structure, optical 

nerves or optical pathways, or visual cortex of the 

brain. 

Intellectual Impairment Athletes with intellectual Impairment have a 

restriction in intellectual functioning and adaptive 

behaviour which affects conceptual, social and 

practical adaptive skills required for everyday life. 

This impairment must be present before the age of 18. 

 

Adapted from International Standard for Eligible Impairments (International Paralympic Committee, 2016) 
 

 

1.2 Injuries and Illnesses in Para Athletes 

Even though sport has proven to have health benefits, being an elite athlete is often being on 

the edge of what is considered healthy (Schwellnus et al., 2016). Elite athletes put their bodies 
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through an enormous amount of training and are dealing with mentally challenging situations 

like competitions where they need to perform, as well as the attention from media and 

spectators. Injuries and illnesses are detrimental for an elite athlete, and for a Para athlete it 

can be even worse due to a larger impact on the activities of daily living, for example dressing 

and grooming (Blauwet & Willick, 2012). 

 

The body of research on injuries in Para athletes is growing, but since injuries are sport and 

impairment specific, there is still a lot more to learn (Blauwet et al., 2016; Webborn, 2012; 

Webborn & Van de Vliet, 2012). For instance, wheelchair users have a high occurrence of 

shoulder injuries (Webborn & Emery, 2014), athletes with prostheses risk skin problems 

where the prosthesis is attached to the limb (Webborn & Van de Vliet, 2012), high-speed 

sports such as Para snowboard have a higher frequency of trauma to the head, face and neck 

(Derman et al., 2020) and persons with a neuropathic bladder have a predisposition for 

urinary tract infections (Webborn & Van de Vliet, 2012). 

 

There is also a difference in the type of injury and the aetiology when comparing periods of 

training with competing in large sporting events. Overuse injuries are more common than 

acute injuries and illnesses among able-bodied and Para athletes when they are studied over 

time (Clarsen et al., 2014). A Swedish doctoral thesis studying Para athletes, with intellectual, 

physical and visual impairments, during 1 year, showed that they primarily suffered from 

overuse injuries and that the athletes themselves thought that the injuries in many cases could 

have been prevented (Fagher, 2019). Hirschmüller et al. (2021) followed German Para 

athletes, with physical impairments, preparing for the Rio 2016 Paralympic Games, during 29 

weeks. At any given time, 28% of the Para athletes reported health problems. When divided 

into subgroups, the health problems consisted of a weekly mean of 13% overuse injuries, 11% 

illnesses and 5% acute injuries. Just as in the Swedish study, overuse injuries were the most 

common health problem. In competition settings, the injuries are mostly acute onset (Derman 

et al., 2019a; Derman et al., 2016a; Webborn et al., 2006). Para athletes’ injuries are primarily 

located to the upper extremities in wheelchair users, while ambulatory athletes, for instance 

those with a visual or intellectual impairment, are more prone to injuries in the lower 

extremities (Tuakli-Wosornu et al., 2018). The shoulder is the most commonly injured body 

part in a Para athlete (Derman, Runciman, et al., 2018; Willick et al., 2013).  
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Information on illnesses in the Para athlete population is still scarce. As a group, Para athletes 

most often have symptoms from the respiratory tract, and skin, genitourinary and 

gastrointestinal problems, as well as psychological concerns (Derman et al., 2019b; Derman 

et al., 2014; Fagher et al., 2019; Gawronski et al., 2013; Janse Van Rensburg et al., 2018). As 

they comprise a very heterogenic group, there is a need to look more closely at the type of 

illnesses in relation to sport and impairment type.   

 

2 Existing Research 

A prospective study on injuries sustained by Paralympic athletes, was initiated at the 2002 

Winter Paralympic Games in Salt Lake City, USA  (Webborn et al., 2006). A total of 416 

athletes from 40 countries competed in Salt Lake City. Thirty-nine injuries in 39 athletes from 

20 different countries were reported. The Para alpine skiers were the most frequently injured 

athletes, followed by the Para ice hockey players. Most of the injuries were acute onset 

traumatic ones (77%). Sprains, fractures, strains, and lacerations were the most common 

diagnoses. This prospective study also included the Winter Paralympic Games in 2006 and 

2010. In Vancouver, Canada, 2010, the percentage of athletes with an injury was 23.8% 

compared to 9.4% in Salt Lake City and 8.4% in Torino, Italy, 2006 (Webborn et al., 2012). It 

was suspected that the higher risk of injury in Vancouver could partly be explained by 

improved surveillance methodology and data capture.  

 

To better understand the medical situation for elite Para athletes, one has to consider not just 

injuries, but also illnesses. The IPC Medical Committee implemented a long-term prospective 

injury and illness surveillance project at the London 2012 Summer Paralympic Games. The 

project is investigating injury and illness incidence, characteristics and risk factors in major 

events for Para athletes. Besides including illness in the surveillance project, it also included 

developing and implementing a new web-based injury and illness surveillance system (WEB-

IISS) (Derman et al., 2013). The WEB-IISS has been used during the Paralympic Games 

since London 2012. 

 

During the Paralympic Games, the Chief Medical Officer (CMO) from each nation, or other 

designated medical professional, documented daily injuries and illnesses among their 

Paralympic athletes directly into the WEB-IISS. Injuries and illnesses in athletes from nations 

travelling to the Paralympic Games without their own medical personnel, were not registered 



   

 

5 

in the WEB-IISS. Data regarding these athletes were provided by the host city organisations’ 

medical support, such as from visits to the polyclinic or the medical staff at the venues. The 

information obtained from the WEB-IISS were more detailed compared to that from the host 

cities’ medical facilities. In Rio no information was provided besides that reported in the 

WEB-IISS by the CMOs. 

2.1 The Definitions of Injury and Illness  

In the IPC study on injury and illness that started in London 2012, an injury was defined as 

‘any newly acquired injury as well as exacerbations of pre-existing injury that occurred 

during training and/or competition period of the London 2012 Paralympic Games’. A medical 

illness was defined as ‘any newly acquired illness as well as exacerbations of pre-existing 

illness that occurred during the London 2012 Paralympic Games’ (Derman et al., 2013). The 

same definitions of injury and illness were used during the following Paralympic Games. 

 

Below, the findings from previous research will be presented with Summer Games first and 

Winter Games second, instead of presenting them in a chronological order.  

 

2.2 Injuries  

2.2.1 Injuries at the London 2012 Summer Paralympic Games 

In London, UK, 2012, 3565 Paralympians were followed over a 14-day period (3 days of pre-

competition and 11 days of competition) (Willick et al., 2013). These athletes came from 160 

different countries. There was an injury incidence rate (IR) of 12.7 (95% CI 11.7 to 13.7) per 

1000 athlete days. The overall injury incidence proportion (IP) was 17.8 (95% CI 16.5 to 

19.0) per 100 athletes. Higher injury IR was seen in football 5-a-side, followed by Para 

powerlifting, goalball and wheelchair fencing. Acute traumatic injuries accounted for 51.5% 

of all injuries captured. Most of the injuries were seen in the upper limbs, with the highest rate 

in the shoulder (IR 2.3 (95% CI 1.9 to 2.8) per 1000 athlete days), followed by wrist/hand and 

elbow.  

A study on medical consultations in the Polish athletes at London 2012 Paralympic Games, 

noted an IR of 15 (95% CI 9.0 to 21.0) per 1000 athlete days (Gawronski et al., 2013). Most 

injuries were acute onset, and a majority were seen in athletes with an SCI. Kubosch et al. 

(2017) reported a high frequency of musculoskeletal complaints in the German Para athletes 
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at the London 2012 Paralympic Games. Out of the 150 German athletes competing, there 

were 140 athletes reporting 201 musculoskeletal complaints. In contrary to the IPC study, 

which gathered information from CMOs and medical encounters at the polyclinic and venues, 

the German study included all complaints that resulted in medical attention by anyone in the 

medical staff, i.e., even mild complaints looked at by a physiotherapist (Kubosch et al., 2017). 

The most common diagnoses were myalgia, tendinopathy and unspecific back pain. 

2.2.2 Injuries at the Rio 2016 Summer Paralympic Games 

In Rio, Brazil, 2016, 3657 Para athletes from 75 countries were monitored during a 14-day 

period (3 days of pre-competition and 11 days of competition), which represented 83.4% of 

all competing athletes being observed for a total of 51198 athlete days (Derman, Runciman, et 

al., 2018). The injury IR was 10.0 (95% CI 9.1 to 10.9) per 1000 athlete days. As in London, 

the highest IR was seen in football 5-a-side (IR 22.5 (95% CI 14.8 to 34.1)), and the shoulder 

(IR 1.8 (95% CI 1.4 to 2.2)) was the anatomical area most frequently injured. The total 

proportion of athletes with an injury was 12.1%. The group with the highest number of 

injuries, 32.0%, was athletes with limb deficiency (LD), followed by visual impairment (VI) 

and SCI. One athlete suffered a fatal head injury during a cycling competition. Injury data 

from the venues and the polyclinic were not captured during the Paralympic Games in Rio. 

2.2.3 Injuries at the Sochi 2014 Winter Paralympic Games 

During the Sochi, Russia, 2014 Winter Paralympic Games, 547 Para athletes from 45 

countries were monitored for 12 days (3 days of pre-competition and 9 days of competition) 

(Derman et al., 2016a). Para snowboard was introduced for the first time. In the injury data 

from Sochi, Para snowboard was presented together with Para alpine skiing, and the IR for 

these sports were 41.1(95% CI 33.7 to 49.6) per 1000 athlete days. The total number of 

injuries reported during the Games was 174, causing an IR of 26.5 (95% CI 22.7 to 30.8) per 

1000 athlete days. Just as in the Summer Paralympic Games of 2012 and 2016, the shoulder 

was the joint most commonly affected by injury, IR 6.4 (95% CI 4.6 to 8.6) per 1000 athlete 

days. The head, face and neck region sustained 31 injuries in 26 athletes. 

2.2.4 Injuries at the Pyeongchang 2018 Winter Paralympic Games 

In Pyeongchang, South Korea, 2018, 567 Para athletes from 49 countries were followed 

during a 12-day period (3 days of pre-competition and 9 days of competition) (Derman et al., 

2019a). The injury IR was 20.9 (95% CI 17.4 to 25.0) per 1000 athlete days. Para snowboard 
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had the highest injury IR with 40.5 per 1000 athlete days (95% CI 28.5 to 57.5). The reasons 

for injuries in Para snowboard were that the athlete was being out of control, technique faults, 

technical difficulties, or not knowing how the injury occurred. In Pyeongchang, Para 

snowboard was a separate sport, compared to in Sochi, 2014, where it was included in Para 

alpine skiing. Just as in the other Paralympic Games in the study, the shoulder/upper 

arm/elbow was the anatomical region most commonly affected by injury. Most injuries were 

acute traumatic, with an IR of 16.2 (95% CI 13.2 to 19.8) per 1000 athlete days. Out of 142 

injuries, three were considered being serious and three were classified as moderately serious, 

while the rest were mild. 

2.3 Illnesses  

2.3.1 Illnesses at the London 2012 Summer Paralympic Games 

In London 2012, there was an illness IR of 13.2 (95% CI 12.2 to 14.2) per 1000 athlete days 

when studying 3565 athletes from 160 countries for a period of 14 days (Schwellnus et al., 

2013). The most frequently affected systems were the respiratory system, digestive system, 

skin and subcutaneous system and the genitourinary system. The same pattern of illnesses was 

seen in the able-bodied athletes competing at the Olympic Games in 2012 (Engebretsen et al., 

2013).  

 

The WEB-IISS System to report illnesses and injuries, was used by the 78 delegations with 

3329 athletes, who had their own medical support. In this cohort the illness IR was 8.3 (95% 

CI 7.5 to 9.1) per 1000 athlete days (Derman et al., 2014). Out of these illnesses, 19.5% 

resulted in 1 day or more of time lost from training and competition. The highest number of 

illnesses was recorded in athletes with an SCI. The most common symptoms were pain, sore 

throat and cough. Infections accounted for 40.8% of illnesses.  

 

In the study on Polish Para athletes in London, there was an illness IR of 31.3 (95% CI 22.6 to 

39.9) per 1000 athlete days (Gawronski et al., 2013). Most illnesses were respiratory tract 

infections. 

2.3.2 Illnesses at the Rio 2016 Summer Paralympic Games 

In Rio 2016, there was an illness IR of 10.0 (95% CI 9.2 to 10.9) per 1000 athlete days 

(Derman, Schwellnus, et al., 2018). The highest IRs were seen in wheelchair fencing (IR 14.9 
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(95% CI 9.0 to 24.7)), Para swimming (IR 12.6 (95% CI 10.2 to 15.6)) and wheelchair 

basketball (IR 12.5 (95% CI 9.2 to 17.1)). The three physiological systems most commonly 

affected by illness were the respiratory system, the skin and subcutaneous system, and the 

digestive system. The two impairment types with the highest proportion of illness were SCI 

and LD. Most of the illnesses, 83.6%, did not result in time lost from training and/or 

competition. In Rio, data were only captured from the 78 delegations bringing their own 

medical support and choosing to participate in the study (three delegations chose not to 

participate). This cohort represented 83.5% of the total number of athletes at the Games. 

2.3.3 Illnesses at the Sochi 2014 and Pyeongchang 2018 Winter Paralympic 

Games 

When looking at Winter Paralympic Games, the respiratory system was the physiological 

system most commonly affected by illness, similar to the Summer Paralympic Games. This 

was seen in both Sochi (Derman et al., 2016b) and Pyeongchang (Derman et al., 2019b). In 

Sochi, 2014, the illness IR was 18.7 (95% CI 15.1 to 23.2) per 1000 athlete days, which is 

much higher than in the Summer Paralympic Games in London and Rio (Derman et al., 2014; 

Derman, Schwellnus, et al., 2018). The eye and adnexa organs were the second most 

commonly affected systems, and the third most commonly affected system was the digestive 

tract. The illness IR was similar in all four sports: Para alpine skiing (including snowboard), 

Para Nordic skiing (including biathlon), Para ice hockey and wheelchair curling.   

 

In Pyeongchang, 2018, there were also data reporting illness burden (IB), i.e., how many days 

were lost due to illness per 1000 athlete days (Derman et al., 2019b). Illness burden was, 

however, only reported for the 557 athletes who came from countries with their own medical 

support and reporting injuries in the WEB-IISS. The IB was 8.6 (95% CI 3.4 to 13.5) per 

1000 athlete days. The illness IR was 12.8 (95% CI 10.2 to 16.0) per 1000 athlete days when 

looking at all participants. Just as with injuries, Para snowboard had the highest illness IR of 

19.7 (95% CI 12.0 to 32.2) per 1000 athlete days. The respiratory system followed by the skin 

and subcutaneous system, and the eye and adnexa organs were the top three systems reported 

to be affected with illness. 

 

There is knowledge that sport, impairment type, and many other factors affect the injury and 

illness rate in the Para athlete population, and that there is a need for in-depth analysis to 
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understand and prevent injuries and illnesses (Blauwet et al., 2016; Derman et al., 2014; Janse 

Van Rensburg et al., 2018; Tuakli-Wosornu et al., 2018; Webborn & Emery, 2014).  

2.4 Injuries and Illnesses in Swedish Paralympic Athletes 

This research project will focus on injuries and illnesses in Swedish Paralympic athletes 

during the Paralympic Games of 2012, 2014, 2016 and 2018. Fagher et al. (2020) monitored 

the health of Swedish Para athletes through self-report, using an eHealth application during 52 

weeks in 2017-2018. The 107 athletes responded to questions about health and training 

regularly through the eHealth application. The results showed, among other things, a high 

frequency of overuse injuries, that the injuries affected both daily life and sport, and that the 

athletes thought that many injuries could have been prevented. There was an annual incidence 

proportion of 68% for injuries and 77% for illnesses. Fifteen percent of injuries occurred 

during competition, and 34% of injuries resulted in a time loss from training and competition 

for ≥21 days. A new illness was reported by 77% of the athletes during the study, out of 

which 22% led to a medical consultation. In another study, Fagher et al. (2019) reported that 

two thirds of the Swedish Paralympic athletes had a regular use of analgesics and that 50% of 

injuries had a gradual onset, while 25% were acute traumatic, and another 25% were acute 

non-traumatic. 

 

There are, however, no previous publications describing the medical needs in Swedish Para 

athletes during the Paralympic Games. The publications based on the IPC study that started in 

London 2012, have described injuries and illnesses in all participants without presenting 

nation specific data. As mentioned above, sport, impairment type, and other factors are known 

to affect injury and illness IR. Most likely, the medical support that athletes have in their 

everyday life, as well as the frequency and content of preparticipation health evaluations, also 

affect athlete health during sporting events. Consequently, there is a need to analyse the injury 

and illness situation for specific countries, in this case Sweden. Sweden is a relatively small 

country with about 60 Para athletes participating in 13 and 15 sports, respectively, during the 

Summer Paralympic Games 2012 and 2014, and about 20 Para athletes participating in four 

sports (Para Nordic skiing including both cross-country skiing and biathlon) during the 

Winter Paralympic Games 2014 and 2018.  

 

The rational for this study is that there is a need to know what the current injury and illness 

situation among Para athletes looks like, and thereby provide the first step in the “sequence of 
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prevention” described by Van Mechelen and co-workers (1992), aiming at preventing future 

injuries and illnesses. Firstly, you need knowledge about the extent of injuries and illnesses. 

Secondly, you look at factors that play a part in why injuries and illnesses occur. Thirdly, you 

take action and make adjustments in a way that will hopefully reduce illnesses and injuries. 

Finally, you evaluate if the measures taken had the effect you wanted. This study is the first 

step in this sequence, which aims at developing and implementing new strategies and medical 

support to keep the Swedish Paralympic athletes in good health. 

3 Aim and Research Questions 

The aim of the study was to describe the injury and illness profiles in Swedish Paralympic 

athletes who participated in the Paralympic Games in 2012, 2014, 2016 and 2018. The study 

also aimed at comparing the incidence of injuries and illnesses in the Swedish delegation to 

the whole population of athletes at the above mentioned four Games. 

 

The research questions of this thesis were 

1. What was the injury IR, and which anatomical areas were affected by injuries in the 

Swedish Paralympic delegation during the Paralympic Games 2012-2018? 

2. What was the illness IR, and which physiological systems were affected by illness in 

the Swedish Paralympic delegation during the Paralympic Games 2012-2018? 

3. Did the injury IR and the illness IR differ between the Swedish Paralympic delegation 

and the whole population of athletes participating in the Paralympic Games 2012-

2018? 

4. Were there any associations between injury and/or illness IR and subgroups, such as 

sport, impairment type and gender? 

4 Methodology 

4.1 Study Design 

The study is a retrospective analysis of a data set collected from Swedish Paralympic athletes. 

The data were obtained from a large ongoing prospective study of injury and illness that 

started at the 2012 London Paralympic Games. The data used were collected during the 

Paralympic Games 2012, 2014, 2016 and 2018. 
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4.2 Data Source 

The data were provided by the medical personnel of participating countries. The Chief 

Medical Officer (CMO) of each country was responsible for entering data on injuries and 

illnesses in the delegation on a daily basis. The data were reported in a password-secured 

web-based platform (WEB-IISS). The details about the WEB-IISS and the introduction of it 

has been described previously (Derman et al., 2013). Data sets included age, gender, sport, 

injury and illness details. While analysing data and writing this thesis, data were stored with 

the Primary Investigator on a secure computer needing a login to access data.  

 

Sweden had two different CMOs during the Games studied, one CMO covered the Games 

2012-2016 and another CMO were responsible during the Games in 2018.  

 

Information about the Swedish athletes competing in the different Paralympic Games was 

provided by the Swedish Paralympic Committee. 

4.3 Categorisation of Impairment Types 

In this thesis the categorisation of impairment types was based on a paper by Derman et al. 

(2021) and the scheme presented in Figure 1. Neurological impairments were spilt between 

spinal cord related disorder (SCRD) and “other neurological conditions” (ON), while 

musculoskeletal impairments were divided between LD and “other musculoskeletal 

conditions” (OM). Dividing the groups further would have led to some groups containing a 

too small number of athletes. 

 



   

 

12 

 
 

  

F
ig

u
r
e
 1

 

C
a
te

g
o
ri

sa
ti

o
n
 o

f 
Im

p
a
ir

m
en

t 
T

yp
es

 

P
u
b
li

sh
ed

 w
it

h
 p

er
m

is
si

o
n
 f

ro
m

 D
er

m
an

 e
t 

al
. 
(2

0
2
1
) 



   

 

13 

4.4 Study Sites 

1. The London 2012 Summer Paralympic Games, UK, pre-competition period and 

competition period 29 August to 9 September. 

2. The Sochi 2014 Winter Paralympic Games, Russia, pre-competition period and 

competition period 7 to 16 March. 

3. The Rio 2016 Summer Paralympic Games, Brazil, pre-competition period and 

competition period 7 to 18 September. 

4. The Pyeongchang 2018 Winter Paralympic Games, South Korea, pre-competition 

period and competition period 9 to 18 March. 

4.5 Study Participants 

The study included 115 Swedish Paralympic athletes competing at the Paralympic Games 

2012-2018. One athlete took part in all four Games and another athlete attended three Games. 

The majority, 76 athletes, represented Sweden at one Paralympic Games, while 37 athletes 

took part in two Games. If counting every athlete at every game as a separate individual, 

despite some of them participating in several games, the total cohort studied comprised 157 

athletes. The age of the athletes ranged from 17 to 61 years. There were 114 male and 43 

female participants. About 60 athletes competed at each Summer Paralympic Games and 20 at 

each Winter Games. There were a variety of impairment types, where the most frequent was 

SCRD. 

 

Tables 2 to 5 and Figures 3 to 6 show the number, impairment types, sports, gender and age 

for the Swedish athletes competing at the Paralympic Games in 2012, 2014, 2016 and 2018, 

respectively. Looking at all four Paralympic Games together, there was a majority of athletes 

that had a physical impairment (PI), while only five athletes, three in London and two in Rio, 

had an intellectual impairment (II).  

 

The observation time in London and in Rio were 14 days, 3 pre-competition and 11 

competition days, while in Sochi and in Pyeongchang the observation time was 12 days, 3 

pre-competition and 9 competition days. When multiplying the team sizes presented in Tables 

2 to 5, with the number of monitoring days, the number of athletes days were 826 in London, 

228 in Sochi, 812 in Rio and 252 in Pyeongchang. 
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4.5.1 Participants in London 2012 

In London, there was an almost equal number of athletes with a VI and an SCRD (Table 2). 

Two goalball teams, both men and women, where the athletes have a VI, competed in 

London. Para swimming had participants from all impairment groups except from OM. The 

median age in the team was 30 years. Figure 2 shows how the impairment types were 

distributed between the different sports. 

 

Table 2 Swedish Para Athletes Competing in the London 2012 Paralympic Games with Impairment Type, 

Number of Athletes, Gender, and Age 

Impairment Type Number of Athletes Male Female Age median (range) 

II 3 1 2 19 (18-29) 

LD 5 3 2 32 (21-45) 

OM 5 4 1 24 (22-37) 

ON 11 7 4 30 (19-42) 

SCRD 18 16 2 32.5 (21-47) 

VI 17 9 8 29 (16-41) 

Total 59 40 19 30 (16-47) 

 

II = Intellectual Impairment, LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other 

Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 

 

 

 

Figure 2 Swedish Para Athletes Competing in the London 2012 Paralympic Games presented by Sport and 

Impairment Type. 

II = Intellectual Impairment, LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other        

Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 
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4.5.2 Participants in Sochi 2014 

The most common impairment type was SCRD (Table 3). One athlete with a VI competed in 

Para Nordic Skiing. The Para ice hockey players constituted the majority of the delegation, 

with 11 athletes out of a total of 19 (Figure 3).  

 

Table 2 Swedish Para Athletes Competing in the Sochi 2014 Paralympic Games with Impairment Type, Number 

of Athletes, Gender, and Age 

Impairment Type Number of Athletes Male Female Age median (range) 

LD 5 4 1 43 (36-50) 

OM 2 2 0 31 (27-35) 

ON 2 1 1 34.5 (28-41) 

SCRD 9 7 2 33 (21-60) 

VI 1 1 0 20 

Total 19 15 4 36 (20-60) 

LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other Neurological condition, SCRD = 

Spinal Cord Related Disorder, VI = Visual Impairment 

 

 

Figure 2 Swedish Para Athletes Competing in the Sochi 2014 Paralympic Games presented by Sport and 

Impairment Type  

LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other Neurological condition, SCRD = 

Spinal Cord Related Disorder, VI = Visual Impairment 

4.5.3 Participants in Rio 2016 

There were 58 Swedish athletes competing in Rio (Table 4). The most common impairment 

type was SCRD, followed by ON and VI.  Wheelchair rugby was the sport with the highest 

number of competing athletes, 12 participants (Figure 4). 
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Table 3 Swedish Para Athletes Competing in the Rio 2016 Paralympic Games with Impairment Type, Number of 

Athletes, Gender, and Age 

Impairment Type Number of Athletes Male Female Age Median (Range) 

II 2 1 1 27.5 (22-33) 

LD 6 2 4 37.5 (19-49) 

OM 7 5 2 28 (18-41) 

ON 13 7 6 31 (17-56) 

SCRD 19 17 2 37 (23-56) 

VI 11 8 3 28 (19-37) 

Total  58 40 18 33 (17-56) 

II = Intellectual Impairment, LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other 

Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 

 

 

Figure 3 Swedish Para Athletes Competing in the Rio 2016 Paralympic Games presented by Sport and 

Impairment Type 

II = Intellectual Impairment, LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other 

Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 

 

4.5.4 Participants in Pyeongchang 

Twenty-one athletes competed in five sports in Pyeongchang. As can be seen in Table 5, the 

most common impairment type was SCRD. Figure 5 shows the athletes by sport and 

impairments type, and as in Sochi the majority of the athletes belonged to the Para ice hockey 

team. 
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Table 4 Swedish Para Athletes Competing in the Pyeongchang 2018 Paralympic Games with Impairment Type, 

Number of Athletes, Gender, and Age 

Impairment Type Number of Athletes Male Female Age Median 

(Range) 

LD 7 7 0 40 (18-61) 

OM 1 1 0 25 

ON 2 1 1 38.5 (32-45) 

SCRD 10 9 1 37 (25-52) 

VI 1 1 0 24 

Total 21 19 2 37 (18-61) 

LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other Neurological condition, SCRD = 

Spinal Cord Related Disorder, VI = Visual Impairment 

 

 

Figure 4 Swedish Para Athletes Competing in the Pyeongchang 2018 Paralympic Games presented by Sport 

and Impairment Type 

LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other Neurological condition, SCRD = 

Spinal Cord Related Disorder, VI = Visual Impairment 

4.6 Ethical Considerations 

The longitudinal study of injuries and illnesses that started in London 2012 was granted an 

ethical approval by both the University of Brighton, UK (FREGC/ES/12/11) and Stellenbosch 

University, South Africa (HREC/N16/05/067) Research Ethics Committees. Informed consent 

was obtained from all athletes before arriving at the Paralympic Village before the Paralympic 

Games in 2012, 2014, 2016 and 2018. The athletes consented to the use of de-identified 

medical data, gathered during the Games, for research purposes. The information in the final 

database contained no information that could personally identify any athlete. There was no 

risk of causing any harm by conducting this study. 
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4.7 Inclusion and Exclusion Criteria 

All injuries and illnesses in Swedish Para athletes reported during the Paralympic Games of 

2012, 2014, 2016 and 2018 were included in the study. There were no exclusion criteria. 

4.8 Data Analysis 

Data were analysed in the form of number of injuries and/or illnesses that each athlete had or 

sustained. Every athlete was counted as a unique individual each time he/she participated in a 

Games. Several athletes participated in more than one Paralympic Games, which explains 

why a number of 115 unique individuals became 157 athletes when the four Games were 

analysed together. Standard descriptive statistical analyses were conducted. Injuries and 

illnesses were reported as IR calculated per 1000 athlete days. The study looked at the injury 

and illness IR for the Swedish Paralympic athletes as a group, as well as for subgroups such 

as sport, gender and age. Differences in injury and incidence patterns between the four 

Paralympic Games in the study were studied. There were also comparisons between the 

Swedish athletes and the whole group of Paralympic athletes participating in the four 

Paralympic Games. A univariate logistic regression analysis was made for all 157 Swedish 

Paralympic Athletes in the subgroups gender, standing vs. sitting (when performing one’s 

sport), Summer vs Winter Paralympic Games, non-contact vs. contact sport and age, 

regarding the risk of sustaining an injury or coming down with an illness. Data were analysed 

using IBM SPSS Statistics 26, Chicago, Illinois, USA. 

5 Results 

The results will be presented with injuries and illnesses for the Swedish delegation in all four 

Games together first, followed by injuries and illnesses sustained during each Paralympic 

Games separately. Since there are more similarities between the two Summer Games and the 

two Winter Games, respectively, results will be presented in that order instead of a 

chronological order. Injuries are presented before illnesses.5.1 All Injuries and Illnesses in the 

Swedish Paralympic Delegations 2024-2018 

5.1.1 Injuries in the Swedish Paralympic Delegations 2012-2018 

During the four Paralympic Games 2012-2018, there were 28 injuries in 157 athletes, IP of 

17.8%. In most sports there were no injuries at all. Most injuries, 71.4 %, were acute onset. 

The distribution of injuries on different anatomical areas are presented in Figure 6, showing 

that the upper limb was the body part most commonly affected followed by the lower limb. 
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Figure 5 Distribution of Injuries in the Swedish Paralympic Athletes During the Paralympic Games 2012-2018 

There was a significantly increased risk for an athlete in a contact sport to sustain an injury, 

compared to an athlete in a non-contact sport. There was also a significantly higher risk of 

sustaining an injury for an athlete competing at the Winter Paralympic Games compared to 

the Summer Paralympic Games. There were no other significant results between risk of injury 

and subgroups (Table 6). 

 

Table 5 Univariate Logistic Regression of Risk Factors for Injury in Swedish Paralympic Athletes 2012-2018 

 

Variable Frequency 

injury (%) 

Injury 

No./Total No. 

Injury 

(n) 

Non injury 

(n) 

OR (95% CI) p 

Gender       

Female 9.3 4/43 4 39 1.0  

Male 15.8 18/114 18 96 1.83 (0.58-5.75) 0.302 

Age       

35 14.3 11/77 11 66 1.0  

<35 13.8 11/80 11 69 0.96 (0.39-2.36) 0.923 

Sport       

Non-contact 5.7 5/88 5 83 1.0  

Contact 24.6 17/69 17 52 5.43 (1.89-15.60) 0.002** 

Body 

position 

      

Standing 12.7 7/55 7 48 1.0  

Sitting 14.7 15/102 15 87 1.18 (0.45-3.10) 0.734 

Games       

Summer 6.8 8/117 8 109 1.0  

Winter 35.0 14/40 14 26 7.34 (2.79-19.32) <0.001** 

 

** = Significant. No. = Numbers. OR = Odds Ratio. CI = Confidence Interval. P = significance level. Non-

contact sport = archery, boccia, canoe, cycling, equestrian, Para athletics, Para swimming, Sailing, shooting Para 

sport, table tennis, triathlon, wheelchair tennis, Para alpine skiing, Para Nordic skiing, wheelchair curling. 

Contact sport = goalball, judo, Para ice hockey, wheelchair rugby. Body position = if the athlete is standing or 

sitting while performing sports. Games = Paralympic Games 2012-2018. 
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5.1.2 Illnesses in the Swedish Paralympic Delegations 2014-2018 

There were 24 illnesses in 157 Swedish Paralympic athletes during the Paralympic Games 

2012-2018, rendering an IP of 15.3 %. Figure 7 shows how the illnesses were distributed 

between different physiological systems, with most illnesses in the respiratory system (37%). 

 

There were 66.7% new illnesses and 33.3% that were recurrent (for example symptoms from 

a known allergy) or a longstanding medical condition. Respiratory tract infections were the 

most common diagnosis. 

 

There was a significantly increased risk of illness for athletes during the Winter Paralympic 

Games, compared to athletes participating in the Summer Paralympic Games. Other 

subgroups such as gender, age, sport, and body position during sport, did not show significant 

results regarding risk of illness (Table 7). 

 

 

  

Figure 6 Distribution of Injuries in the Swedish Paralympic Athletes During the Paralympic Games 2012-2018 
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Table 6 Univariate Logistic Regression of Risk Factors for Illness in Swedish Paralympic Athletes 2012-2018 

Variable Frequency 

illness (%) 

Illness 

No./Total No. 

Illness

(n) 

Non illness 

(n) 

OR (95% CI) p 

Gender       

Female 7.0 3/43 3 40 1.0  

Male 15.8 18/114 18 96 2.50 (0.70-8.96) 0.16 

Age       

35 13.0 10/77 10 67 1.0  

<35 13.8 11/80 11 69 1.07(0.43-2.68) 

 

0.888 

Sport       

Non-contact 10.2 9/88 9 79 1.0  

Contact 17.4 12/69 12 69 1.85 (0.73-4.68) 0.195 

Body 

position 

      

Standing 9.1 5/55 5 50 1.0  

Sitting 15.7 16/102 16 86 1.86 (0.64-5.39) 0.252 

Games       

Summer 9.4 11/117 11 106 1.0  

Winter 25.0 10/40 10 30 3.21 (1.25-8.28) <0.016** 

 

** = Significant. No. = Numbers. OR = Odds Ratio. CI = Confidence Interval. P = significance level. Non-

contact sport = archery, boccia, canoe, cycling, equestrian, Para athletics, Para swimming, Sailing, shooting Para 

sport, table tennis, triathlon, wheelchair tennis, Para alpine skiing, Para Nordic skiing, wheelchair curling. 

Contact sport = goalball, judo, Para ice hockey, wheelchair rugby. Body position = if the athlete is standing or 

sitting while performing sports. Games = Paralympic Games 2012-2018. 

 

5.2 Injuries at the Summer Paralympic Games 

5.2.1 London 2012 Paralympic Games – Injuries 

In London, six Swedish athletes sustained an injury, resulting in an IR of 7.3 (95% CI 1.6 to 

12.9) per 1000 athlete days, which can be compared to the overall IR of 12.7 (95% CI 11.7 to 

13.7) per 1000 athlete days. From the six reported injuries there were three each in upper and 

lower limbs. All of the lower limb injuries were reported by athletes with a visual impairment. 

Two of the upper limb injuries both affected the shoulder in athletes with a SCRD, and the 

third injury was affecting a wrist/hand in a wheelchair athlete with a neurological condition 

other than SCRD. Three injuries were sustained by goalball players and the other three 

injuries were found in two wheelchair rugby players and one swimmer.  Three injuries were 

acute onset and three were worsening of previously known injuries. There was no information 

regarding the severity and days lost due to injury. Injuries by impairment type are presented in 

Table 8. 
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Table 7 Injuries by Impairment Type in Swedish Para Athletes at the London 2012 Paralympic Games 

Impairment type Number of  

injured athletes 

Number of 

 athletes competing 

Proportion of athletes 

with an injury 

II 0 3 0 

LD 0 5 0 

OM 0 5 0 

ON 1 11 9.1 

SCRD 2 18 11.1 

VI 3 17 17.6 

All injuries 6 59 10.1 

 
II = Intellectual Impairment, LD = Limb Deficiency, OM = Other Musculoskeletal condition, ON = Other 

Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 

 

5.2.2 Rio 2016 Paralympic Games – Injuries 

There were two injuries in two athletes in Rio 2016. Both injuries were acute onset, affected 

the upper limb and both athletes were male wheelchair rugby players. One athlete had a 

SCRD and the other had another neurological condition. One of the athletes lost 2 days from 

training and competition due to the shoulder injury, while the other athlete could maintain 

training and competing. The IR of 2.5 (95% CI 1.0 to 5.9) per 1000 athlete days in the 

Swedish delegation was less than the IR of 10.0 (95% CI 9.1 to 10.9) per 1000 athlete days 

seen in the whole athlete population at the Games.  

5.3 Injuries at the Winter Paralympic Games 

5.3.1 Sochi 2014 Paralympic Games – Injuries 

Five injuries were reported during the Paralympic Games in Sochi, four in male athletes and 

one in a female athlete. Three injuries affected the spine and were acute onset. The two 

injuries affecting the upper limb were both worsening of a previous overuse injury. A Para 

Nordic skier sustained a hand injury. The other injuries were in Para ice hockey players, i.e., 

seated athletes. None of the injuries caused any days lost from training or competition. The 

Swedish delegation had an injury IR of 21.9 (95% CI 3.8 to 40.1) per 1000 athlete days, 

which shall be compared to the IR of 26.5 (95% CI 22.7 to 30.8) per 1000 athlete days for all 

athletes being monitored.  
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5.3.2 Pyeongchang 2018 Paralympic Games – Injuries 

The Swedish athletes in Pyeongchang 2018, 21 in total, sustained 15 injuries, which led to an 

IR of 59.5 (95% CI 25.3 to 93.8) per 1000 athlete days. For the whole population being 

studied, the IR was 20.9 (95% CI 17.4 to 25.0) per 1000 athlete days. Table 9 presents injuries 

by anatomical areas. Upper and lower limbs were affected equally, and the majority of 

injuries were acute onset. The distribution of injuries between the impairment types are 

presented in Table 10. Three athletes suffered two different injuries each. Most injuries, 

(n=11), occurred in Para ice hockey players. Of the other injuries, there were two in Para 

alpine skiing (both in the lower limb), and one each in Para Nordic skiing (head/face/neck) 

and wheelchair curling (shoulder). Regarding days lost from training and competition, one 

athlete with a head/face/neck injury lost 4 days and an athlete with a thigh injury lost 2 days. 

 

Table 8 Injuries by Anatomical area in Swedish Para athletes at the Pyeongchang 2018 Paralympic Games 

Anatomical area Number of injuries 

Upper limb 6 

Lower limb 6 

Head/face/neck 2 

Chest/trunk/abdomen 1 

All injuries 15 

 

 
Table 9 Injuries by Impairment Type in in Swedish Para Athletes at the Pyeongchang 2018 Paralympic Game 

Impairment 

Type 

Number of  

Injured Athletes 

Number of 

 Athletes Competing 

Proportion of Athletes 

with an Injury 

LD 3 7 42.9 

OM 0 1 0 

ON 1 2 50 

SCRD 4 10 40 

VI 1 1 100 

 

LD = Limb Deficiency, OM = Other Musculoskeletal condition,  

ON = Other Neurological condition, SCRD = Spinal Cord Related Disorder, VI = Visual Impairment 

 

5.3.3 Injuries in Para Ice Hockey 

The majority of the Swedish delegation in both Sochi, 2014, and in Pyeongchang, 2018, were 

Para ice hockey players, 57.9% and 66.7% respectively. The Para ice hockey players in 

Pyeongchang were injury-prone, with more than half of the athletes sustaining at least one 
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injury (Table 11). Even in Sochi, the Swedish Para ice hockey players had a higher IR per 

1000 athlete days compared to the whole group of ice hockey players. 

 

Out of the four Para ice hockey injuries in Sochi, one affected the lower limb and the other 

three affected the spine. All of the spine injuries were acute onset, while the fourth injury was 

worsening of a known shoulder injury. None of the injuries resulted in time loss from training 

or competition. In Pyeongchang there were five injuries in the upper limb, three in the lower 

limb and one injury each in the chest/abdomen/trunk and in the head/face/neck. The 

head/face/neck injury resulted in 4 days lost from training and competition, and a thigh injury 

resulted in a time loss of 2 days. Besides a worsening of a pre-existing injury each in a knee 

and a shoulder, all injuries were acute onset and traumatic. 

 

 

Table 11 Comparison of Injuries in Swedish and in All Para Ice Hockey Players at the Winter Paralympic 

Games in Sochi 2014 and in Pyeongchang 2018  

Para Ice 

Hockey 

Injuries Injured Athletes Athletes 

Competing 

Athlete 

Days 

IP (%) IR/1000 Athlete 

Days (95% CI) 

Swe Players 

2014 

4 4 11 132 36.4 30.3 (2.1 to 58.5) 

All Players 

2014 

41 31 129 1548 24.0 26.5 (19.0 to 35.9) 

Swe Players 

2018 

11 6 14 168 42.9 65.5 (18.6 to 112.4) 

All Players 

2018 

37 29 135 1620 21.5 22.8 (16.2 to 32.1) 

 

Swe=Swedish, IP=Incidence Proportion (athletes with an injury), IR=Incidence Rate, CI=Confidence Interval 

5.4 Illnesses at the Summer Paralympic Games  

5.4.1 London 2012 Paralympic Games – Illnesses 

There were three illnesses in three athletes in London, causing an IR of 3.6 (95% CI 0.5 to 

7.8) per 1000 athlete days. Two of the athletes were swimmers and one athlete was a goalball 

player. All illnesses were acute onset infections affecting the respiratory system and resulted 

in days lost from training and competition, in one athlete 3 days and the other two athletes 1 

day each. The total population of athletes had an illness IR of 13.2 (95% CI 12.2 to 14.2) per 

1000 athlete days. 

5.4.2 Rio 2016 Paralympic Games – Illnesses 

Eight athletes, all male, reported eight illnesses, leading to an IR of 9.9 (95% CI 3.3 to 16.4) 

per 1000 athlete days. Three illnesses affected the respiratory and the genitourinary system 

each. The other two illnesses affected the digestive tract and the skin and subcutaneous tissue. 
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All illnesses were new, except for the one affecting the digestive tract which was a recurrent 

problem caused by allergy. One athlete had to be transferred to Sweden due to a urinary 

retention that could not be fully managed in Rio. Another athlete lost 2 days from training and 

competition due to a sore throat. Illnesses occurred in athletes with a VI or an SCRD. In Table 

12, illnesses by sport are presented. The IR was almost the same in the whole population, 10.0 

(95% CI 9.2 to 10.9) per 1000 athlete days. 

 

Table 10 Illness by Sport in Swedish Para Athletes at the Rio 2016 Paralympic Games  

Sport Illnesses Athletes with an 

Illness 

Athletes Competing IP (%) 

Cycling 2 2 5 40.0 

Goalball 2 2 6 33.3 

Table Tennis 1 1 6 16.7 

Wheelchair Rugby 3 3 12 25.0 

IP=Incidence Proportion (athletes with an injury) 

 

 

5.5 Illnesses at the Winter Paralympic Games 

5.5.1 Sochi 2014 Paralympic Games – Illnesses 

In Sochi, the Swedish delegation reported nine illnesses, rendering an illness IR of 39.5 (95% 

CI 0.8 to 78.2) per 1000 athlete days. One athlete needed medical attention four times for 

three different symptoms. That athlete was the only one to lose days from training and 

competition, in total 4 days due to an upper respiratory tract infection. Six of the illnesses 

occurred in Para ice hockey players, and the other three illnesses occurred in wheelchair 

curlers. The highest frequency of illness, five out of nine, occurred in the eye and ocular 

adnexa, where two were due to known allergies and three were new onset problems. The other 

illnesses were two in the respiratory system, one sleep disturbance and one anaphylaxis. The 

overall IR in the whole population of athletes was 18.7 (95% CI 15.1 to 23.2) per 1000 athlete 

days. 

5.4.2 Pyeongchang 2018 Paralympic Games – Illnesses 

Three Para ice hockey players and one wheelchair curler in the Swedish delegation in 

Pyeongchang 2018, all male, sustained an illness each, causing an IR of 15.9 (95% CI 0.6 to 

31.1) per 1000 athlete days. Out of the four illnesses, one illness each had affected the skin 
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and subcutaneous tissue, the respiratory system and the digestive system. All of these 

problems were recurrent or long-term issues. The fourth illness was a high temperature with 

no focal signs of infection. That athlete could not train or compete for 3 days. The rest of the 

illnesses did not result in any days lost. The illness in the skin and subcutaneous tissue was a 

wound caused by pressure in a limb with reduced sensibility. In the whole population of 

athletes, the illness IR was 12.8 (95% CI 10.2 to 16.0) per 1000 athlete days. 

6 Discussion 

The aim of the study was to describe the injury and illness profiles of the Swedish Para 

athletes attending the Summer Paralympics Games in London 2012 and Rio 2016, and the 

Winter Paralympic Games in Sochi 2014 and Pyeongchang 2018. The injury IR varied 

between the four Paralympic Games, from 2.5 to 59.5 per 1000 athlete days. Most injuries 

occurred in the upper limb. The illness IR varied from 3.6 per 1000 athlete days in London, to 

39.5 in Sochi. The respiratory tract was most commonly affected by illness, in both Swedish 

athletes and all athletes studied during the Games. The Swedish delegation had a lower injury 

IR per 1000 athlete days compared to the whole group of Paralympic athletes, except for in 

Pyeongchang, where they had an almost three times higher IR. The illness IR for the Swedish 

delegation was, compared to the whole group of athletes, lower in London, the same in Rio 

and higher in both Sochi and Pyeongchang. Participation in the Winter Games was associated 

with a higher risk for both injury and illness compared to the Summer Games. There was also 

an increased risk of injury for athletes in a contact sport compared to a non-contact sport. 

 

This study is the first to report on injuries and illness in Swedish Paralympic athletes during 

the Paralympic Games. The Swedish delegation consisted of almost 60 athletes at the Summer 

Games and around 20 athletes at the Winter Games. When summarising all four Paralympic 

Games in the study, there were 115 athletes being monitored for a total of 2118 athlete days 

(157 athletes if those who participated in several Games were counted each time they 

participated). 

 

The most important findings were 

1. Most symptoms were acute onset. 

2. Most injuries and illnesses did not lead to days lost from training and competition. 

3. There was a high frequency of injuries in Para ice hockey players. 

4. There was a wide variety of injury IR in the four Paralympic Games. 
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6.1 Mostly Acute Onset Symptoms 

Most issues leading to medical consultations in the Swedish athletes during the Paralympic 

Games were acute onset symptoms, both regarding injuries 71.4% and illnesses 66.7%. Even 

some of the recurrent illnesses were acute onset at the time of the Games, such as allergic 

reactions. The respiratory tract was the physiological system most commonly affected in the 

Swedish Paralympic athletes (Figure 7), as well as in the whole population of athletes 

attending the Paralympic Games 2012-2018, where infections were the most common cause 

of illness (Derman et al., 2019b; Derman et al., 2014; Derman, Schwellnus, et al., 2018; 

Derman et al., 2016b). The pattern with respiratory tract infections being the most common 

illness has also been seen in Olympic athletes (Engebretsen et al., 2013). It has, however, 

been reported that Paralympic athletes have a higher frequency of illness compared to the 

Olympic athletes (Schwellnus et al., 2016).  

 

In London 2012, there were only three illnesses in the Swedish athletes, all respiratory tract 

infections. That was the lowest illness IR of all four Games. Possible explanations are that it 

was the Games with the shortest travel time, only one hour of time zone changes, and a 

climate very similar to that in Sweden at the same time of the year. These are all factors 

known to be of importance for predisposing athletes to become ill (Schwellnus et al., 2016). 

 

In Sochi, there was a different illness pattern among the Swedish athletes, with as much as 

55.6% of illnesses affecting the eye and ocular adnexa organs. All athletes were indoor 

athletes, either Para ice hockey players or wheelchair curlers. A similar situation was noted 

when studying all wheelchair curlers, 50 persons, where 12 had an illness and five of these 

were in the eye and ocular adnexa organs (Derman et al., 2016b). No explanation for this 

pattern was to be found in the data available. 

 

In Rio, two of the illnesses were genitourinary problems, one infection and one urinary 

retention. Both affected athletes had an SCRD. It has been described previously that persons 

with a neuropathic bladder, which is often the case in persons with an SCRD, have an 

increased risk for urinary tract infections (Gawronski et al., 2013; Webborn & Van de Vliet, 

2012). There is research showing that athletes with SCRD are predisposed to illness in other 

physiological systems as well (Derman et al., 2014; Derman, Schwellnus, et al., 2018).  
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When looking at injuries, they were also mostly acute onset, and the majority were sustained 

during the Winter Paralympic Games. This is in line with the findings from the whole 

Paralympic athlete population (Derman et al., 2019a; Derman et al., 2016a). Para snowboard, 

Para alpine skiing and Para ice hockey are all known to be sports with a rather high injury IR, 

and since those sports are three out of a total of five sports (Para cross-country skiing and 

biathlon counted as one sport called Para Nordic skiing) at the Paralympic Winter Games, 

they largely affect the total injury IR (Derman et al., 2019a; Derman et al., 2016a; Webborn et 

al., 2006). It is known from long-term studies, that overuse injuries are more frequent than 

acute onset ones during longer training periods (Clarsen et al., 2014; Fagher et al., 2020). The 

reason for overuse injuries being so few at the Games, could be that injured athletes did not 

make it to the competition because of the injury. At the Games, only injuries needing medical 

attention was reported. In the long-term studies by Clarsen et al. (2014), and Fagher et al. 

(2020) where the IRs for overuse injuries were higher, information about injuries was 

obtained by the method of asking athletes about possible health issues, which might have 

captured even minor injuries not needing medical attention. 

6.2 Days Lost from Training and Competition 

Overall, the number of days lost due to injury was low in the Swedish delegation. The 

proportion of injuries resulting in days lost were 13.6% when looking at the Swedish athletes 

in the Rio, Sochi and Pyeongchang Games (there were no information from London). This is 

somewhat lower than for the whole population of athletes monitored during the Games, Rio 

25.1%, Sochi 20.1% and Pyeongchang 21.1% (Derman et al., 2019a; Derman, Runciman, et 

al., 2018; Derman et al., 2016a). It is, however, even more different from what Fagher et al. 

(2020) showed when studying Swedish Paralympic athletes for 52 weeks. As much as 34% of 

the injuries resulted in a time loss of 21 days or more. There is no way of knowing why there 

is such a difference, but a speculation is that an athlete participating at the Paralympic Games 

do whatever it takes to stay in the game, while an athlete training for the Paralympic Games 

back off if he/she feels pain in order to not worsen the injury and ending up not even going to 

the Paralympic Games. It is worth noting that two thirds of the athletes in the long-term study 

reported using analgesics on a regular basis (Fagher et al., 2020), which could indicate that 

they have other strategies than seeking medical attention or resting when they have an injury. 

 

Regarding illness, 33.3% resulted in time lost from training and competition in the Swedish 

Paralympic athletes when adding all four Paralympic Games. That was higher than for the 
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whole athlete population at the different Games, ranging from 16.4% in Rio to 27.7% in 

Pyeongchang (Derman et al., 2019b; Derman et al., 2014; Derman, Schwellnus, et al., 2018; 

Derman et al., 2016b). In the Swedish delegation in London there where three respiratory 

tract infections that all resulted in time loss, while only two out of nine illnesses in Sochi led 

to time loss. Infections almost always lead to time loss, while an allergic reaction in the eye, 

which occurred to some athletes in Sochi, does not affect the athlete to the same extent. It 

could be suspected that an illness, even though not serious enough to make the athlete unable 

to compete, could however have a negative effect on performance. One urinary retention in 

Rio was serious enough to result in the athlete having to leave the Games. Other than that, 

most illnesses did not result in more than 2 days lost per illness, except for a high temperature 

of unknown cause in Pyeongchang, where the athlete was out for 3 days. Even for Swedish 

Paralympic Athletes studied for a longer period, the majority of illnesses only lead to a few 

days away from competition and training, 38% for 0 to 3 days, and 42% for 4 to 7 days 

(Fagher et al., 2020). 

6.3 A High Frequency of Injuries in Para Ice Hockey 

The Para Ice Hockey team in both Sochi and in Pyeongchang sustained quite a high number 

of injuries, especially in Pyeongchang where several athletes even sustained two injuries. Two 

of the injuries were serious enough to cause time lost from training and competition. Ever 

since the IPC registration of injuries in Winter Paralympic Games began in Salt Lake City 

2002, Para ice hockey has been the winter sport with the highest, or second highest, injury IR 

(Derman et al., 2019a; Derman et al., 2016a; Webborn & Emery, 2014; Webborn et al., 2012; 

Webborn et al., 2006). Most of the injuries were acute onset. The discovery of a high injury 

IR in 2002 led the implementation of new rules – using protective gear for lower limbs at all 

time when playing, and that all sledges had to have the same height above the ice (Blauwet & 

Willick, 2012). Despite these changes in rules, Para ice hockey tend to have a high frequency 

of injuries. Possible reasons are that players collied with each other, hit hard surfaces like 

sideboards and goal posts, and that both the sticks and the puck can cause injuries if they hit 

unprotected body parts. Still, these reasons are not unique for Swedish Para ice hockey 

players and cannot explain why the IR were so much higher in the Swedes. Further studies are 

needed to understand these differences. 
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6.4 A Wide Variety of Injury IR in the Four Paralympic Games 

The injury IR varied widely between the games, from 2.5 (95% CI 1.0 to 5.9) per 1000 athlete 

days in Rio to as much as 59.5 (95% CI 25.3 to 93.8) per 1000 athlete days in Pyeongchang. 

With London at 7.3 (95% CI 1.6 to 12.9) and Sochi at 21.9 (95% CI 3.8 to 40.1) injuries per 

1000 athlete days, data indicate that we can expect more injuries per 1000 athlete days in the 

Swedish delegation during Paralympic Games in the Winter. This is in line with findings from 

the studies monitoring the whole athlete population at the Games studied (Derman et al., 

2019a; Derman, Runciman, et al., 2018; Derman et al., 2014; Derman et al., 2016a). Most of 

the Swedish athletes in both Sochi and Pyeongchang were Para ice hockey players. Para ice 

hockey is one of the sports that is associated with a high injury IR (Blauwet & Willick, 2012; 

Tuakli-Wosornu et al., 2018). 

 

The question is then why the injury IR was so much higher in Pyeongchang than in Sochi, 

both when compared between the two Swedish delegations, and when compared to the whole 

athlete population. It is obvious that the Swedish athletes, especially the Para ice hockey 

players, in Pyeongchang were more prone to injury than the athletes from all countries 

together. There is not enough information in the data available to explain this difference. One 

can speculate if known risk factors for injury, such as previous injuries and the lack of speed, 

strength, endurance and technique, could have played a part. And would those reasons also 

explain the big incidence difference in injury IR between the Swedish athletes in Sochi and 

Pyeongchang? Other factors that might have mattered is firstly that, in Sochi there were two 

Paralympic villages where the athletes lived, and the Swedish CMO was not stationed in the 

village where the Para ice hockey players were located. Kubosch et al. (2017) reported 

indications of a higher frequency of medical encounters in nations bringing their own medical 

support to the Games. Subsequently, it could be expected a lower frequency of injuries 

reported from the Swedish delegation in Sochi, since some athletes did not have a daily 

contact with the CMO and had to go to the polyclinic when injured. Secondly, there were 

different CMOs from Sweden reporting injuries in Sochi and Pyeongchang, and they could 

have assessed injuries differently. 

 

The injury IR in Swedish Paralympic athletes during the Summer Games was lower than the 

IR for Swedish athletes competing in the Winter Games, as well as compared to the whole 

population studied at the Summer Games (Derman, Runciman, et al., 2018; Willick et al., 
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2013). Sweden did not have any participants in football 5-a-side (football for athletes with a 

visual impairment, using a ball with a noise-making device inside), which had the highest 

injury IR in both London and Rio. In London, Sweden had both a male and a female goalball 

team, which was the sport with the third overall highest injury IR (Willick et al., 2013). This 

was reflected in the Swedish injuries, where three out of six injured athletes were goalball 

players. All three players had lower limb injuries which is in accordance with previous 

research on athletes with VI (Fagher et al., 2020; Webborn et al., 2016). In Rio, the second 

and third sports with the overall highest injury IR, were judo and football 7-a-side (Derman, 

Runciman, et al., 2018). There were no judoka injuries in the Swedish delegation during the 

two Summer Paralympic Games. The two injuries that affected the Swedish delegation in Rio, 

were reported by wheelchair rugby players who both sustained an injury in the upper limb, 

which is the anatomical area most often injured in wheelchair users (Derman, Runciman, et 

al., 2018; Fagher et al., 2020; Hirschmüller et al., 2021; Willick et al., 2013). 

6.5 Methodological Considerations 

Being able to capture injuries and illnesses during four different Paralympic Games provided 

a larger amount of data and possibilities to make comparisons, that would not have been 

possible if just one Paralympic Games had been studied. Despite this, the number of athletes 

studied was comparably low which made in-depth analysis difficult, and one of a few 

statistical alternatives was a univariate logistic regression. This analysis, however, did show 

some significant results regarding risk of injury and illness in contact sport and during Winter 

Paralympic Games. 

 

In this thesis, the absolute risk of injury/illness per 1000 athlete days is reported, instead of 

time exposed to risk which might have been more correct. That was, however, not possible 

since there was no information on the exact dates each athlete arrived at and left the 

Paralympic Village at the four Paralympic Games in the study. Furthermore, risk of 

injury/illness per 1000 athlete days is a common way of reporting, which enables comparisons 

across studies. 

 

When comparisons were made between the Swedish Paralympic athletes and the whole 

athlete population, the Swedish athletes were included in the latter group as well. Sweden had 

a delegation of about 60 out of a total of about 3600 athletes, 17%, at the Summer Games, and 

about 20 out of a total of about 550 athletes, 7%, at the Winter Games, so it would have been 
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preferrable to exclude the Swedish data from the total to make a better comparison. Since data 

for the whole population was taken from previously published articles and were not used from 

the data base directly, that was not a possibility. 

 

Only injuries and illnesses that needed medical attention were to be reported in the WEB-

IISS. That means that minor problems, for instance a mild muscle strain, taken care of by a 

massage therapist, or a known allergy treated with antihistamines brought to the Games by the 

athlete himself/herself, was not reported. Even minor issues though, could still have affected 

the well-being and performance capacity of the athlete.  

6.6 Conclusion and Recommendations 

Most injuries and illnesses, even though being acute onset, did not lead to any time lost from 

training or competition. Swedish Paralympic athletes are at higher risk of sustaining an injury 

at a Paralympic Games when being involved in a contact sport. Participating in a Winter 

Games imposes a higher risk of injury and illness compared to a Summer Games, and Para ice 

hockey players are specifically injury-prone. Respiratory tract infection was the most 

frequently reported illness in Swedish Paralympic athletes at Games time, which is the same 

pattern as that seen in the whole population of Paralympic athletes. The upper limb, followed 

by the lower limb, were the anatomical areas most often affected by injury. 

 

For the future it would be beneficial to continue recording and analysing data on injuries and 

illnesses in Swedish Paralympic athletes, both between and during the Paralympic Games, in 

order to provide better knowledge about the frequency and seriousness of injuries and 

illnesses, as well as potential risk factors that might be preventable. Even though few days 

were lost due to injury or illness during the Games, knowing about the medical issues, and if 

possible, preventing them is still important because even minor aches could have an impact 

on the performance of a top athlete. On the highest level, optimal conditions are necessary on 

the day of competition in order to win a medal. This thesis indicates that there is a need to 

look more closely into how, when and to whom the injuries in Para ice hockey players occur. 

Are there any risk factors that could be eliminated or prevented? Is there a lack of physical 

strength or technique that could explain why the Swedish athletes had a higher injury IR 

compared to other countries? Could injuries be prevented can be prevented. It is still to see 

whether the increased public knowledge of hygiene measurements associated with the Covid-
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19 pandemic, will lower the frequency of transmissible diseases such as respiratory tract 

infections in the athletic population. 
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