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Risk Factors of Past Injuries among of the Rowing
Athletes Who Participated in the National Sports Festival

Dong Kyu Moon, MD, Seong Hee Cho, MD, Chang Meen Sung, MD, Hyung Bin Park, MD, PhD

Department of Orthopaedic Surgery, Gyeongsang National University Hospital, Jinju, Korea

The purposes of this study were basic data collection and evaluation of the risk factors regarding rowing injuries
through an epidemiologic study. We performed a questionnaire survey from rowers who participated in the 91th
Annual Sports Festival in Jinju, Gyeongnam, in October 2010. 145 rowers (male: 84, female: 61) responded to
the survey. The t-test was used for comparisons for the type of injury, age, and gender. The multiple linear regression
analysis and the logistic regression analysis was used for the evaluation of risk factors. Overall, 100 (69.0%) rowers
had a history of injury. The incidence of overuse injuries was significantly higher than the incidence of traumatic
injuries (2.07+2.59/rower vs. 1.46+2.08/rower, p=0.027). The incidence of injuries for the adult group was significantly
higher than those in the youth group (4.42+4.45/rower vs. 2.61+3.63/rower, p=0.008). There was no significant
difference between males and females (3.85+4.33/rower vs. 3.08+3.87/rower, p=0.275). Also, the incidence of
cross-training related injury was significantly higher in traumatic injuries rather than in overuse injuries (0.92+
1.54/rower vs. 0.5+1.07/rower, p=0.008). In addition, rowing injuries were more related with overuse injuries. Risk
factors regarding overall rowing injuries were training time, and training using stairs. Traumatic injuries were related
with diverse cross-training and time spent cross-training. Therefore, in order to reduce the incidence of rowing
injuries, time and the number of cross-training sessions should be reduced. Moreover, highly risky training such
as using stairs should be replaced with other low risk training methods.
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Table 1. Demographic data

Youth Adult
Male Female Male Female
Rowers 37 35 47 26
Age (y) 17.99+0.84 23.59+3.19
Height (cm) 181.52+4.92 168.49+5.18 183.15+5.06 171.82+5.14
Weight (kg) 2.00£10.95 60.40+7.87 80.00+8.08 63.53+8.02
Career (mo) 24.5+16.32 86.1+39.45
10 Il Youth group
Traumatic 9+ 1 Adult group
injuries w» 87
Overuse 211 (41%) 2 4
injuries =3
300 (59%) £ 64
o 5 -
8 *
& 47
il
© 34
£
2_
Fig. 1. Injury incidence. 1
0 T T 1
Total injury Traumatic Overuse
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Fig. 2. Injury incidence according to age groups. *Shows
significant difference.
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Table 2. Injury rate according to age group

Youth Adult —value

(72 rowers) (73 rowers) P
Overall 2.61+£3.63 4.42+4.45 0.008
Traumatic 0.90+1.73 2.00+2.26 0.001
Overuse 1.71+£2.58 2.42+2.62 0.096

Table 3. Analysis of injury incidence according to age and
career
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Table 4. Analysis of injury incidence according to gender
difference

Youth Adult —value Male Female _value
(72 rowers) (73 rowers) P (84 rowers) (62 rowers) P
Overall 1.78+£2.90/y 0.91+1.46/y 0.023 Overall 3.85+4.33 3.08+3.87 0.275
Traumatic 0.68+1.55/y 0.50+1.26/y 0.452 Traumatic 1.63+2.21 1.21+£1.88 0.233
Overuse +1.72/y 0.41+0.49/y 0.001 Overuse 2.21+2.69 1.87+2.44 0.430
Table 5. Traumatic injury incidence according to training types
Type of training Practicing rowers Injuries Total (%) Incidence p-value
Rowing related training  Boat training 145 67 79 (37.4) 0.5+1.07
Ergometer training 141 12 0.008
Cross—training Running 132 56 132 (62.6) 0.92+1.54
Up and down stairs 112 25
Weight training 91 29
Climbing 67 15
Cycling 51 3
Swimming 21 0
Gym 15 4
Table 6. Anatomical distribution and severity
Severity Head Neck Rib Low Shoulder Elbow Wrist Pelvis Knee ANKie Total
back & foot
Traumatic
Mild 2 (1.2) 5(3.00 3(1.8) 13(7.90 11 (6.7 3(1.8) 13 (7.9 4 (2.4) 12(7.3) 16 (9.7) 82
Moderate 1 (0.6) 2 (1.2) 1 (0.6) 15 (9.1) 2 (1.2 1(0.6) 3 (1.8) 3 (1.8) 8 (4.8) 81(4.8) 44
Severe 0 0 0 14 (8.5) 3 (1.8 1(0.6) 4 (24 4 (2.4) 8 (4.8) 5 (3.00 39
Overuse
Mild 8(3.3) 7(29 4017 28((11.7) 13 (5.4 9 (3.8) 25 (10.4) 24 (10.0) 22 (9.2) 11 (4.6) 151
Moderate 0 3(1.3) 2(0.8) 13 (5.4) 7 (2.9 1(0.4) 3(1.3) 7 (2.9) 9 (3.8) 8(3.3) 53
Severe 0 0 0 15 (6.3) 3 (1.3 0 2 (0.8) 2 (0.8) 8 (3.3) 6(25) 36
Total 11(3) 17 (4) 10(2) 98 (24) 39 (10) 15(4) 50 (12) 44 (11) 67 (17) 54 (13) 405

Values are presented as number (%).
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ST BAE 24 dFo) 14 BTS2 122 FF 9l &4 4 FF TS 9 o4 B9 9L
S7HHRAL, EEAO] 99 N S71EE 1534 57 "AE AR AT 8L ste B e=0.03)7F Fst
3. R, 55 32 A A= T= 5 ARkl 1 B+
32 &4 fEAARE AFE=0024), FA Ap= 0037 foBAh FF BAHE S 49 gHAA
0.047), A (p=0.002), 4 FB 5(p=0.0497} S95Atk. & o2 :u]g B Ako] $3HATkp=0015). FF F2
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Sl 8 TAME S0 FOIAE EA AE0035.0036)  ERe] At £4ke] APAAE AT TAL e A4S
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(p=0.023)7} -oJetsith. £ &4 T8 Aol 47 14
Table 7. Risk factors according to anatomical distribution
Overall Traumatic Overuse
Factors
p-value  Odds ratio p-value  Odds ratio p-value Odds ratio
Low back injury Age 0.024 1.24 - - - -
Training time 0.047 1.04 0.035 1.28 0.036 1.32
Career 0.002 1.03 - - - -
No. of events 0.049 2.03 - - - -
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Author and year Numbers Age (y) Gender Performance level .N.O'.Of Period of
injuries  follow—up (y)
Budgett and Fullerg), 1989 69 18-33 Male British international selection 58 1
Hickey et al.m), 1997 172 14-36 Both Rowers who held scholarship 320 10
at Austrian Institute of Sport
Parkkari et al.'”, 2004 77 15-74 Both  General finnish population 4 1
Wilson et al.", 2008 20 26.25+4.18  Both International rowers 44 1
Smoljanovic et al.‘a), 2009 217 17-19 Both International elite junior rowers 393 1
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