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Abstract: The aim of this study was to identify the type of injuries, severity and common affected anatomical
sites in elite dragon boat paddlers with consideration of gender, position in boat and training load of paddlers.
The descriptive research was carried out retrospectively. The sample consisted of 302 elite paddlers (159
females, 143 males) from all cities of Iran. Data was collected with a validated questionnaire. 1237 injuries were
recorded (10.19 injuries/1000 training or competition sessions). Most common affected regions were shoulder
and scapula, hand, low back and pelvic. Stiff/swollen/sore joints showed the highest incidence. Injuries in
upper back, chest, hip, knee and shin were more likely in males whereas in females, arm, elbow, forearm and
hand showed higher incidence. The number of injuries related to the position of paddlers in boat and training
load. Therefore, it is suggested that athletes and coaches consider these results to plan and perform preventive
strategies.
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INTRODUCTION The paddling stroke involves repetitive trunk flexion

The growing popularity of sports and exercise is well as overhead arm abduction and flexion and then
focusing attention on the injuries that may occur [1-6]. extension [8]. The athlete engages his or her upper body
Dragon boat racing is fast becoming one of the most to dig the blade of the paddle into the water and pull it
popular sports and is no longer limited to China. The back. The shoulder and back rotate, while the body is
dynamic team sport of dragon boating arises out of an stabilized by griping the boat with the legs and feet. The
ancient   Chinese    sport   that   dates   back   more  than boats gain speed when all team members pull the stroke
2000 years. Current estimates in Iran place the number of back and lift their paddles out of the water simultaneously
dragon boat paddlers at 3000 paddlers per year. [8]. The stroke technique is very similar to kayak and

The sport of dragon boat racing involves strenuous, canoe stroke but this likeness is more presented in canoe
repetitive upper body activity of 18 to 20 paddlers in which the stroke is one-sided just like the dragon boat
propelling in a 12-meter craft. The bow of the boat is stroke.
carved  into  the  form  of a dragon and participants As the popularity of dragon boat continues to
paddle in unison to the rhythm of a drummer. To achieve increase, physicians may expect to see more athletes who
high racing speeds, the blade of the paddle must hit the are injured while participating in this activity. Though
water in a horizontal position with a quick, backward pull, turnover of paddlers in a season because of injury is
an action that requires considerable trunk and upper common [4], the incidence, causes and risk factors of
extremity muscle strength. A well-trained and experienced these injuries have been minimally researched. There are
team has a rate of approximately 70 to 80 strokes per a few researches which show that 25% of dragon boat
minute, which is an important accomplishment given that paddlers have at least one injury over the season that
boats weight up to 2,250 kilograms when fully loaded with either   keeps    them    from    competing    and/or   training
participants [7]. or  causes  them  to  seek  professional  attention.

and rotation, followed by extension and de-rotation, as
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Typically, the injuries are mainly of the sprain or strain Instruments/Procedures: Data of injuries caused by
variety (64%), equally targeting the back (31%) and
shoulder (31%) regions [9]. Injuries are associated with a
longer training season, an increasing number of
competitions and more years of paddling [9]. Similar
researches on other paddling sports which are similar to
dragon boat, such as kayaking and canoeing, indicate 4.5
and 3.6-5.9 injuries per 1000 paddling sessions [2,6]. The
most common types of injury were abrasion, tendonitis,
sprain/strain, contusion and dislocation [3,6]. The upper
extremity, especially the shoulder, was the most
commonly injured region of the body [3,6].

In previous descriptive reports of paddling injuries,
a lack of targeting dragon boat injuries were presented
and also they lacked clarity in their definition of injury and
risk factors of injuries [4,10-12].

The aims of this study were to document the injuries
sustained by elite dragon boat paddlers who had
participated in 2009 Iranian Dragon Boat Cup and to
provide an insight into the incidence, severity, type and
region of injury with consideration of gender, position in
boat and training load.

MATERIALS AND METHODS

A retrospective study design was used to collect the
injury and profile of dragon boat paddlers of all the
country during the preparation for and participation in a
challenge for the 2009 Iranian Cup. All participants signed
a consent form allowing their medical and training details
to be collected and used in the study. The study complied
with the “committee on the ethics of research on human
beings”.

Participants: In 2009 Iranian Cup, athletes from 14
provinces participated. Out of 14 provinces, athletes from
7 provinces were selected randomly as a sample of this
study. Then, the questionnaires were distributed among
342 dragon boat paddlers. In total, 302 completed
questionnaires were returned to the researcher (159
females, 143 males). In this study, athletes that were
training in both sides of the boat were excluded from the
study. Usually in dragon boat sport, athletes dominantly
paddle using one side of the boat. The mean (SD) age and
body mass index of the athletes were 21.6(2.9) years and
22.0(2.8) respectively which showed the fact that the body
mass indexes were in a normal range and therefore could
not affect our results.

dragon boating within the previous year were collected in
2009, using a questionnaire which included data related to
team affiliation and the paddlers' gender, age, weight,
height, the number of training hours and paddling
distance per week and the most position in a boat. The
data about the position in a boat were collected in three
categories: They were asked if they usually sat on the 3
front rows, 4 middle or 3 back rows of the boat. Each
paddler was also asked to report the type of injury and
affected regions. They might have more than one injury.
The injury definition used in this study was an injury that
occured as a result of participation in dragon boat
paddling, forcing the player to leave the boat for the rest
of the competition/training session and/or leading to a
reduction in the level of training and/or competition.
According to the National Collegiate Athletic Association
Injury Surveillance System, time off from paddling
because of injury was used as a marker of injury severity.
Injuries which kept the athletes from competition/training
were called time-loss injuries and the others were non
time-loss injuries and time loss of 10+ days was, for this
study, considered as a measure of severe injury [13]. 

The questionnaire was designed by the first
researcher and it was validated by professors of sports
medicine and its reliability was examined by test-retest
method in two stages in 20 paddlers (ICC=0.84). The
preliminary questionnaire was tested on a team that was
not included in the study, to obtain views about the
design and to achieve face validity. A final version of the
questionnaire was then constructed and used in the
present study. Although the terminology used in the
questionnaire was thought to be known to the players,
however researchers were present at the measurement
venue to answer any questions raised by some of the
athletes. 

Statistical Methods: Descriptive data of the injuries were
based on the data gathered from the questionnaire.
Prevalence tables were used to describe categorical data,
while means and SD were used to describe continuous
data. The athlete-exposure was a coach-directed
competition and/or training session and the total
exposures were calculated as the sum of all athlete-
exposures during the season. The incident rate of injuries
was calculated as the number of all injuries was multiplied
by 1000 and divided by the total exposures. Statistical
methods such as Chi square test and Spearman
correlation coefficients were used to analyze data by SPSS
version 13. The level of significance was set at P<0.05.
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RESULTS whereas in females, arm (x =9.59, df=1, p<0.01), elbow

Out of 302 questionnaires completed by 143 male and
159 female paddlers, the total exposure time was
calculated as follows:

(The number of training or
competition sessions per week × Total weeks of training)

The overall exposure time was 121418 sessions.
Totally, 1237 injuries were recorded. The number of
injuries, exposure time and injury rate is shown in Table 1.
The injury rate was slightly lower (but not significant) in
men.

Most common affected anatomical region was
shoulder girdle (16.33%), followed by hand (12.29%), low
back (11.24%) and pelvic girdle (10.43%) and knees
(8.16%) (Table 2). Chi square (x ) tests showed the higher2

incidence of upper back (x =26.03, df=1, p<0.01), thigh2

(x =4.03, df=1, p<0.05), knee (x =23.58, df=1, p<0.01) and2     2

shin  (x =12.99,  df=1,  p<0.01)  injuries  in   male  paddlers2

2

(x =33.71, df=1, p<0.01), forearm (x =36.63, df=1, p<0.01)2     2

and hand (x =43.02, df=1, p<0.01) showed higher2

incidence. Additionally, it should be considered that back
injuries have shown higher incidence (but not significant:
p=0.056) in men and the injuries of wrist was higher (but
not significant: p=0.059) in women.

Stiff/swollen/sore joints, muscle soreness, abrasion
and blisters and strains were the most common observed
types of injuries in this study (Table 3). 87% of reported
injuries were time loss injuries and 22.23% of these
injuries had kept the paddler from training/competition for
more than 10 days and were measured as severe injuries.

The result of Spearman correlation coefficient test
showed that the number of injuries related to the position
of paddlers in boat (r=0.591, p<0.01) and training load
(r=0.451, p<0.01). As the volume of weekly training
increased, more injuries were observed in paddlers and
also the paddlers who were mostly sitting in three front
rows of the boat reported more injuries (Fig. 1 and Fig. 2).

Table 1: Number of injuries, exposure time and injury rate per 1000 athlete exposure

Number of injuries Exposure time Injury rate/1000 AE

Female (n=159) 710 66144 10.73

Male (n=143) 527 55274 9.52

Total (n=302) 1237 121418 10.19

Table 2: Number, percentage and injury rate in anatomical regions in relation to gender

Number of injuries Percentage of injuries Injury rate/1000 AE

------------------------------------------ ---------------------------------------------------- ----------------------------------------------------

Male Female Total Male Female Total Male Female Total

Face and Skull 2 0 2 0.38 0.00 0.16 0.04 0.00 0.02

Neck 8 9 17 1.52 1.27 1.37 0.14 0.14 0.14

Upper back 36 36 72 *6.83 5.07 5.82 0.65 0.54 0.59

Chest 4 3 7 0.76 0.42 0.57 0.07 0.05 0.06

Lower back 62 77 139 11.76 10.85 11.24 1.12 1.16 1.14

Pelvic girdle 56 73 129 10.63 10.28 10.43 1.01 1.10 1.06

Thigh 15 17 32 *2.85 2.39 2.59 0.27 0.26 0.26

Knee 49 52 101 *9.30 7.32 8.16 0.89 0.79 0.83

Shin 18 18 36 *3.42 2.54 2.91 0.33 0.27 0.30

Ankle 31 44 75 5.88 6.20 6.06 0.56 0.67 0.62

Foot and toes 22 27 49 4.17 3.80 3.96 0.40 0.41 0.40

Shoulder girdle 88 114 202 16.70 16.06 16.33 1.59 1.72 1.66

Brachia 8 15 23 1.52 *2.11 1.86 0.14 0.23 0.19

Elbow 13 28 41 2.47 *3.94 3.31 0.24 0.42 0.34

Arm 23 45 68 4.36 *6.34 5.50 0.42 0.68 0.56

Wrist 37 55 92 7.02 7.75 7.44 0.67 0.83 0.76

Hand 55 97 152 10.44 *13.66 12.29 1.00 1.47 1.25

Total 527 710 1237 100 100 100 9.53 10.73 10.19

*: Significantly higher than those of the other sex
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Table 3: Number, percentage and rate of injury types in relation to gender

Number of injuries Percentage of injuries Injury rate/1000 AE
------------------------------------------ ------------------------------------------------ ----------------------------------------------
Male Female Total Male Female Total Male Female Total

Dislocation 27 37 64 5.12 5.21 5.17 0.49 0.56 0.53
Sprain 33 55 88 6.26 7.75 7.11 0.60 0.83 0.72
Disc and meniscus injury 22 25 47 4.17 3.52 3.80 0.40 0.38 0.39
Stiff/swollen/sore joints 134 177 311 25.43 24.93 25.14 2.42 2.68 2.56
Strain 83 130 213 15.75 18.31 17.22 1.50 1.97 1.75
Soreness 123 148 271 23.34 20.85 21.91 2.23 2.24 2.23
Open fracture 1 0 1 0.19 0.00 0.08 0.02 0.00 0.01
Closed fracture 0 3 3 0.00 0.42 0.24 0.00 0.05 0.02
Semi fracture 4 3 7 0.76 0.42 0.57 0.07 0.05 0.06
Abrasion and blisters 100 132 232 18.98 18.59 18.76 1.81 2.00 1.91

Total 527 710 1237 100.00 100.00 100.00 9.53 10.73 10.19

Fig. 1: Relation between number of injuries and training load (kilometers of paddling per week)

Fig. 2: Percentage of injuries in relation to position of paddler in boat

DISCUSSION the rate of injuries in white-water paddling (kayak and

This research was carried out in order to study the Stano (2002) and Fiore and Houston (2001) showed 4.5
injury rate and some risk factors of injuries in elite dragon injuries and 3.6-5.9 injuries per 1000 training/competition
boat paddlers. The results indicated a high prevalence of sessions, which are less than what was observed in this
injuries  among dragon boat paddlers (10.19 injuries per study [3,6]. The difference is probably due to the
1000 training/competition sessions). However, concerning asymmetric nature of dragon boat paddling in comparison

canoe), some previous researches such as Shoen and
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to canoe and kayak as well as the difference in the injury about the rehabilitation of injury and the lack of
definition in this research (considering the injuries that appropriate equipment in this sport [4,10].
lead to a decrease in paddling performance). As Neville (2006), Fiore and Houston (2001) and

The high amount of injuries  in  shoulders,  hands DeGraaw (1999) pointed out, a significant relation between
and low back was similar to previous  researches  such as the number of injuries and training load was observed. As
Kent (2002), DeGraaw (1999), Shoen and Stano (2002) and most of paddling injuries are categorized in overuse
Fiore and Houston (2001) [3,4,6,10]. According to Kent injuries and dragon boating is such a repeated activity
and DeGraaw, these injuries are a result of sudden and/or (often 70-80 strokes per minute), it is obvious that the risk
repeated forces endured by these regions while shoulder of injury is more probable when the training load
extension and rotation of lumbar spine in each paddling (paddling distance per session) increases [3,5,10]. 
stroke is generally intensified by wrong technique. Also, The results expressed that injury is more probable in
the knees of the paddlers are one of the most affected front site paddlers. Neville (2006) cited that the intensity
regions with stiff/swollen/sore joints, patellar tendonitis, and demands of training depends on the positioning and
chondromalasia and meniscus injuries. Apparently, these the role of the paddler in the boat [5]. Another research on
injuries which are categorized in overuse injuries are due recognition of environmental risk factors of paddling
to the pressure that is repeatedly exerted on the foothold injuries enumerated the turbulent flow of water as one of
in every stroke. Besides, the high number of injuries in the factors that can lead to intense pressure on paddlers
pelvic girdle and sacrum regions in this study (contrary to and the occurrence of injury [18]. In Rumbal et al. (2006)
the previous researches) are probably because of opinion, this intense and sudden pressure at the catch
considering   the   superficial   injuries   in   this  study phase and the beginning of the pull phase of stroke,
which only leads to a decrease in paddling performance severely increases the risk of injury [19]. Thus, it can be
but does not keep the paddler from participating in deducted that the paddlers at the front rows of the boat,
training/competition sessions. These prevalent injuries who paddle in stagnant or very turbulent water endure
are because of repeated contact of this area with the edge more pressure and force, are more susceptible of injury
of the boat and the seat place. than the paddlers at the back rows where the water has a

The results showed more prevalence of lower limb steady backward flow.
injuries in men and upper limb injuries in women. In Ho’s
opinion (2008), male paddlers exert more force on foothold CONCLUSION
in every stroke [14]. The main factor in propulsion of boat
is the power at the blade which is transferred to boat According to the findings of this study, it can be
movement through the paddler’s contact with the boat at concluded that injury prevalence in dragon boat is
the feet and seat. In spite of this fact, this inseparable part relatively high and factors such as gender, the position of
of paddling technique can be one of the main sources of the paddlers in boat and training loads could have an
lower limb injuries. This can justify the lower prevalence effect on injury occurrence in the body areas, type and
of lower limb injuries in women. Moreover, due to poor severity of injuries. Therefore, it is essential athletes and
technique and more flexed elbow in paddling [15] and less coaches take these factors into consideration in the
strength in upper extremities [16] in women, the upper limb planning of preventive strategies in technical and specific
injuries are more probable in men. Also, according to Nie physical fitness programs and training loads.
and Arendt-Nielsen (2007), men showed a reduction in
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