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Abstract

Background: Injury and illness surveillance in sports is the first step of the injury prevention model that generates effective injury
prevention measures.
Objectives: To identify the incidence, severity, and causes of injuries and illness in the Thailand national team during the 30th
Southeast Asian (SEA) Games.
Methods: All medical encounters were documented using the International Olympic Committee (IOC) injury and illness surveil-
lance system for multi-sport events. We recorded the daily occurrence of injuries and illnesses reported by Thailand’s medical teams
over the 12 days of the competition period.
Results: Among 980 Thai athletes (568 male and 412 female), that participated in the 30th SEA Games, a total of 105 injuries and
illnesses were reported. There were 84 injuries and 21 illnesses which equated to an incidence of 86 injuries and 21 illnesses per
1000 athletes. The most commonly injured body part was the lower leg (14% of all injuries), followed by the shoulder and clavicle.
Ligament sprain or rupture and contusion (25% of all injuries) were reported as the most common type of injury. Of all injuries,
56 were classified as needing medical attention (only), 26 caused performance restriction, and two caused complete-time loss. The
most common athlete illness was respiratory illness (48% of all illnesses) followed by gastrointestinal illness (19% of all illnesses).
One-third (7 out of 21) of athlete illnesses restricted the athlete’s performance, and the remaining 14 only required medical attention.
Conclusions: Overall, 8% of athletes incurred at least one injury during the competition, and 2% suffered from an illness. Lower
leg injury and respiratory illness were the most common, which is similar to other multi-sport events. Based on the research data,
injury prevention, especially of ligamentous sprain and lower limb injuries, should be the focus in multi-sport events.
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1. Background

The ever-increasing demand to win sports tourna-
ments can cause athletes to become more stressed and
more prone to injury, even though sports and physical ac-
tivities can be an important part of a healthy lifestyle (1,
2). Therefore, the International Olympic Committee (IOC)
and sports federations take an interest in injury and illness
prevention with the intention of protecting the athletes’
health (3). Epidemiological data will help with the plan-
ning and implementation of athlete healthcare, and the
development of injury and illness prevention methods (4).
It can assist in identifying characteristics of illness and in-
jury, as well as provide insight into different methods and
procedures being used to minimize the risk of illness and
injury (5, 6). Therefore, the injury and illness surveillance
procedure is a matter of concern to protect the athletes’

health and to identify epidemiological information that
can yield preventive measures (7, 8).

Injury surveillance is the first step of the injury pre-
vention model (9). Some sports authorities or the Inter-
national Sports Federations have applied the injury and ill-
ness surveillance system either longitudinally, over one or
more seasons, or in a certain main event (4). During the
2014 Winter Olympics in Sochi, it was reported that the in-
jury rate was twice as high as the illness rate in the Great
Britain team (10). A previous study suggested that injury
surveillance, using the electronic health records (EHR) sys-
tems, could lead to better integration of medical data. It
could also assist the advancement of basic epidemiologic
research for risk factor identification and injury and dis-
ease prevention (11). When it comes to injuries, lower limbs
have been the most common, and sprain injuries have also
been found commonly in multi-sport events (3, 4, 12). As
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with multi-sports events, respiratory tract infections were
the most prevalent illness encountered (3, 4).

For these reasons, the Sports Authority of Thailand
planned to apply the injury and illness surveillance sys-
tem in the Thailand national team during the Philippine
2019 South East Asian (SEA) Games. The South-East Asian
(SEA) Games are the most popular and most significant
multi-sport event in South East Asian countries. In the 30th
SEA Games, a total of 5,630 athletes from eleven South-
east Asian countries participated. The games included 530
events in 56 sports. As far as we know, there have been
no previous injury and illness surveillance studies for Thai-
land’s team in previous SEA Games.

2. Objectives

This was the first injury and illness surveillance for the
Thailand national team in multi-sports events. Its aim was
to investigate the incidence, severity, and mechanism of
sports injury and illness during the 2019 (30th) SEA Games.

3. Methods

The 30th SEA Games was hosted at four clusters which
are all located on the island of Luzon, Philippines, between
November 30 and December 11, 2019. During the games, the
average temperature was 26 degrees Celsius (range 21 to
30 degrees Celsius) with a humidity of approximately 77%.
In addition, 14 outdoor sports competitions were resched-
uled during the 30th SEA Games due to Typhoon Kammuri.
980 athletes (17.4% of the total athletes of the 30th SEA
Games) from the Thailand team participated in the 30th
SEA Games, and all Thailand national team athletes partic-
ipated in this prospective cohort study. Study procedures
were approved by the central institutional review board of
Mahidol University (COA No. MU-CIRB 2019/194.0811).

In this 12-day-long observational prospective cohort
study, all medical encounters were recorded using the In-
ternational Olympic Committee (IOC) injury and illness
surveillance system for multi-sport events. We introduced
and explained the IOC injury and illness system to every
medical team member of the Thailand team one week be-
fore the competition. In addition, we provided either an
electronic reporting form or a standardized manual report
form to report the daily occurrence of athletes’ injuries
and illnesses during the 2019 SEA Games. We then created
an electronic report form using Google Forms based on
the IOC injury and illness format (13). Two researchers col-
lected these data and reminded the team physician and
medical staff to report injuries and illnesses on a daily ba-
sis. We used the athlete’s accreditation number to control

duplicates because there were two options to report (ie, an
online form and a manual record form).

3.1. Definition of Injury and Illness

We characterized injuries and illnesses as new (ie, pre-
existing injuries in which the athlete had not fully recov-
ered were not included) or recurring (athletes who re-
turned to full participation after an injury or illness) mus-
culoskeletal complaints, concussions, or other medical
conditions (injuries) or illnesses that occurred during the
competition or training for the 30th SEA Games (4, 6). In
some cases where a single incident caused multiple injury
types or affected multiple body parts, only the most severe
diagnosis was recorded (3, 4, 10). Severe injuries and ill-
nesses were defined as those that required an absence from
training or competition for more than one week. Time-
loss was defined as performance restriction not over seven
days, and medical attention was defined as an injury or ill-
ness that did not interfere with the athletes’ training or
competition.

3.2. Data Analysis

The summary measures of injury and illness incidence
have been calculated according to the formula I = n/e,
where n is the number of injuries or illnesses in compe-
tition, training, or in total during the study period and e
is the respective number of exposed athletes. Incidence
values are presented as injuries/illnesses per 1000 athletes.
This method was consistent with previous research (10,
14) that evaluated an injury and illness in major sporting
events. The injury and illness incidence was presented as
mean and RRs with 95% CIs. For all statistical analysis, the
current study used IBM SPSS Statistics Software, version
23.0 (IBM Corp., Armonk, NY, USA).

4. Results

4.1. Number and Severity of Injuries and Illnesses

A total of 980 Thailand athletes participated in the 30th
Philippine SEA Games. Of these, 568 were men (58%) and
412 women (42%). Throughout the 12 days of the 30th SEA
Games, there were 84 injuries and 21 illnesses recorded
within the Thailand team. This equated to an incidence
of 86 injuries and 21 illnesses per 1000 athletes. Consider-
ing all injuries, 56 were classified as requiring medical at-
tention only, 26 causing time loss (ie, performance restric-
tion not over seven days), and two caused severe injuries
(ie, performance restriction over seven days) (Table 1). The
two severe injuries were discovered in a floorball player
due to contact with another athlete and a judo player due
to recurrence of an anterior cruciate ligament (ACL) injury
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while training for the games. For athlete illnesses, seven
out of 21 were performance restrictions, and the rest were
classified as needing medical attention only (Table 1).

4.2. Rate of Injuries and Illnesses

The majority of injuries (56 injuries or 66.7%) occurred
during competition, and the majority of illnesses (16 ill-
nesses or 76.2%) occurred during training. The odds ratio
(OR) was 0.16 (95% CI: 0.05 to 0.47; P = 0.00). The preva-
lence of injury in males was 10% (57 injuries of a total of 568
male athletes) and 6.6% in female athletes (27 of a total 412
female athletes). The odds ratio (OR) was 1.6 (95% CI: 0.99
to 2.6; P = 0.06). The prevalence of illness in males was 3.3%
(17 out of a total of 568 male athletes) and 1% in females (4
out of a total 412 female athletes). The odds ratio (OR) was
3.1 (95% CI: 1.0 to 9.4; P = 0.03).

4.3. Characteristics of Injury

The most common injuries based on anatomical loca-
tion were injuries to the lower leg (14% of all injuries), fol-
lowed by injuries to the shoulder and clavicle. In addition,
injuries to the thigh, knee, and ankle, were recorded as be-
ing the most commonly injured body part for the Thailand
team (Figure 1). Sprains (injury of joints/ligaments; 25%)
and contusions (25%) were the most common types of in-
jury, followed by muscle cramps or spasms (7.1%). The most
common cause of injury was contact with another athlete
(37 % of total injury), followed by overuse (gradual/sudden
onset; 26 %).

4.4. Nature of Illness

The most common athlete illness was respiratory ill-
ness within the Thailand team during the 30th SEA Games,
causing 48% of all illnesses. This was followed by gastroin-
testinal illness (19%). The most common causes of athlete
illness were infection and environment (33 %), with dysp-
nea and cough (33%) being the most commonly reported
symptoms.

5. Discussion

The injury and illness surveillance system is the first
step for injury prevention in the field of sports medicine
(5, 15). Early detection, evaluation of the acuity or chronic-
ity of the injury, and treatment (16) are considered crucial
roles in reducing the risk of injuries in sports. The predom-
inant findings of this study were: (1) the number of injuries
was approximately four times the number of athletes’ ill-
nesses, (2) the lower limb, including knee, thigh, and an-
kle, was the most commonly injured body part, (3) contact
followed by overuse (sudden/gradual onset) were the most

common causes of injury and (4) the most common illness
was related to the upper respiratory tract. Hopefully, these
findings will enable sports management agencies to im-
prove athletic performance during competitive games.

The overall incidence of injury in the present study was
86 injuries and 21 illnesses per 1000 athletes, respectively.
This was lower than previously published injury and ill-
ness reports. For example, there were 128.8 injuries and 71.7
illnesses per 1000 athletes in the 2012 Olympics, as well as
98 injuries and 54 illnesses per 1000 athletes in the 2016
Olympics (Table 2) (3, 4). Moreover, the incidence of in-
jury and illness in this study was lower than that reported
by Team Great Britain and Team USA in the Olympics and
also lower than that reported by Team Malaysia in the Asian
Games (Table 2) (10, 11, 17). However, when making a com-
parison of our data to others, team USA medical staff docu-
mented every medical encounter, including basic wound
care during competition (11). Yet, in our study, recorded
injuries and illnesses were only those which required a
higher level of medical attention. In addition, the ratio of
the athletes per practitioner on the Thailand team (23 ath-
letes per practitioner) was higher than the ratio of the ath-
letes per practitioner on the Great Britain team (6 athletes
per practitioner) (10). Therefore, the incidence of injury
and illness was highly dependent on the response rate and
the ratio of medical staff to athletes (11). This fact could elu-
cidate our low incidence of injury and illness rate in Thai
athletes during the 30th SEA Games.

The lower limb (ankle, thigh, and knee) was the most
commonly injured body part, and ligament sprain is the
most common cause of injury in multi-sports events (Table
2) (3, 4). Most of the injuries occur in taekwondo, football,
handball, bicycle motocross (BMX), and hockey (3, 4). Simi-
lar to previous reports, our study demonstrated that lower
limb injury and ligament sprain or rupture were the most
common injuries in Thai athletes in the 30th SEA Games.
These injuries happened most often in football and floor-
ball, which mainly use their lower limbs in order to sprint,
jump, and land. These findings imply that the more the
lower limb is used, the higher the probability of injury.
Thus, lower limb ligament sprain or rupture should be an
essential issue for sports injury prevention for every ath-
lete, coach, and medical practitioner. The proper imple-
mentation of a training program, with special focus on the
athletes’ lower limb (17, 18), could be vital for athletes to im-
prove the outcome of their competitions.

When it comes to mechanism of injury, the most com-
mon causes of injury in this study were contact with other
athletes followed by overuse (sudden/gradual start). This is
consistent with previous studies from the London and Rio
Olympics (Table 2) where contact with another athlete and
overuse (sudden/gradual onset) were the most common
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Table 1. Injury and Illness Severity by Type of Sport

Sport
Injury Illness

Medical Attention Time-loss Severe Injury Medical Attention Time-loss Severe Illness

Contact

Floorball 4 2 1 1 2 0

Football 9 4 0 1 1 0

Handball 1 0 0 0 0 0

Hockey 4 1 0 2 0 0

Ice hockey 0 1 0 0 0 0

Judo 1 4 1 0 0 0

Karate 2 0 0 0 0 0

Muay Thai 5 0 0 0 0 0

Netball 1 0 0 0 0 0

Pencak silat 5 0 0 0 0 0

Sambo 0 1 0 1 0 0

Wrestling 0 2 0 0 0 0

Wushu 2 0 0 0 0 0

Baseball 0 1 0 0 0 0

Beach handball 3 0 0 0 1 0

Non-contact

Athletic 1 1 0 1 1 0

Badminton 0 1 0 0 0 0

Canoe 2 0 0 0 0 0

Chess 3 0 0 0 0 0

Duathlon 0 1 0 0 1 0

Gymnastics 3 0 0 0 0 0

Marathon 0 1 0 0 0 0

Rowing 1 0 0 0 0 0

Running 2 4 0 7 0 0

Sailboat 1 0 0 0 0 0

Sepak takraw 3 0 0 0 0 0

Shooting 0 0 0 1 0 0

Skateboard 0 1 0 0 0 0

Windsurf 3 1 0 0 1 0

Total 56 26 2 14 7 0

causes of injury (3, 4). To prevent contact sport injuries,
protective interventions should be introduced, including:
(1) wearing protective gear, (2) doing warm-ups and cool-
downs, (3) education regarding the rules of the games and
possibility of injury, and (4) awareness of the opponent’s
playing behavior (18). Concerning overuse injuries, these
are difficult to diagnose; however, a questionnaire such as
the Oslo Sports Trauma Research Centre (OSTRC) overuse
injury questionnaire should be used to evaluate and lon-
gitudinally monitor an athlete’s health status. This ques-
tionnaire could help healthcare practitioners to identify
early stages of overuse injury in athletes during training
(19). Consequently, overuse injuries could be avoided by
increased monitoring of athletes’ training regimen and
their personal health.

Turning from injuries to illness, during the 30th SEA
Games, respiratory illness was found to be the most com-
mon illness for the Thailand team. Infection and environ-

mental factors were the most common cause of illness dur-
ing this competition. Previous studies also reported respi-
ratory illness as being commonplace, as evident in reports
about Team Great Britain, Team USA, and Team Malaysia
in previous surveillance studies (Table 2) (10, 11, 17). In ad-
dition, infection and environmental factors were also the
major contributory factors to illness from The Olympic
Games in London and Rio (3, 4). Several immune sys-
tem components appear to be reduced after prolonged en-
durance exercise or during intense exercise training. As
a result, a weakened immune system tended to increase
the risk of upper respiratory tract infection (20). In con-
trast, good personal hygiene, avoiding high load activities
whilst suffering from a systemic illness, and proper immu-
nization before competition can reduce the risk of illness
(20, 21). Thus, prevention of respiratory tract infection dur-
ing competition by focusing on the immune system as well
as hygiene status should be carefully monitored in future
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Figure 1. Number of injuries by location within the Thailand team

Table 2. Injury and Illness Surveillance Results in Multi-sport Events

Authors Competition Incidence of Injury and
Illness

Injury Illness

Engebretsen et al. (3) London Olympic Games
(10568 athletes)

128.8 injuries and 71.7 illnesses
per 1000 athletes

Location: thigh; types:
ligament sprain/rupture;
cause: overuse; sport: BMX,
taekwondo, handball,
football, hockey

System: upper respiratory
tract; cause: infection

Soligard et al. (4) Rio de Janeiro Olympic Games
(11274 athletes)

98 injuries and 54 illnesses
per 1000 athletes

Location: knee; types:
ligament sprain/rupture;
cause: contact with another
athlete; sport: BMX cycling

System: respiratory tract;
cause: infection

Nabhan et al. (11) Nanjing Youth Olympic
Games; (94 athletes, only
team USA)

426 injuries and 213 illnesses
per 1000; athletes

Location: knee and ankle;
types: ligament sprain; cause:
contact; sport: ruby

System: respiratory tract;
cause: environmental

Hamid et al. (17) Incheon Asian Games (276
athletes, only team Malaysia)

301 injuries and 232 illnesses
per 1000 athletes

Location: knee; types: muscle
strain and tears; cause:
non-contact injuries; sport:
hockey;

System: respiratory tract;
cause: overtraining,
environmental

Palmer-Green and Elliott
(10)

Sochi Winter Olympic Games
(56 athletes, only team Great
Britain)

482 injuries and 196 illnesses
per 1000 athletes

Location: knee; types:
ligament sprain; cause:
contact with a; static object,
recurrence; sport:
snowboarding, freestyle
skiing

System: respiratory tract;
cause: infection
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studies in order to help reduce the incidence of illness in
future multi-sports events.

5.1. Conclusions

Injury and illness surveillance is the first step of the
injury prevention model. From it, we can glean a lot of
information. Our study confirms that the lower limb is
the main site of injury in competitive sports. Contact with
other athletes during competition as well as overuse dur-
ing training are the most common causes of lower limb
injury during competition. In addition, respiratory illness
is quite common among competitive athletes. Hopefully,
these important facts can be used to develop protective
measures that will help prevent injury and illness in multi-
sport events. Future initiatives should include the devel-
opment of preventive measures targeted for lower limb in-
jury and respiratory illness.

5.2. Limitation of the Study

This study investigated injury and illness occurrences
only for the Thailand team during the 30th SEA Games.
Furthermore, the method of data collection does not de-
scribe in detail risk factors of injury or illness, such as de-
mographic, anthropometric, athletic exposure, health his-
tory, and training history.
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