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Abstract 

Knowledge gaps of the physical activity-related injury (PARI) problem among 

general undergraduates exist. We conducted a study in four universities, where 1421 

students graded 1-3 were interviewed face-to-face during April and May after their 

completion of the baseline survey in March and April, 2017, aiming to describe the 

incidence and characteristics of PARI. PARI experience and physical activity (PA) 

participation in the past 12 months were collected. Injury incidence density (IID) and 

risk, and injury characteristics were evaluated for the overall sample and by gender. 

Pearson chi-square or Fisher’s exact tests and independent-sample t tests were used to 

test between-group differences. We found that 486 PARIs were reported totally by 289 

participants, with an overall IID of 0.57 per 1000 hours of exposure (males: 1.07, 

females: 0.45) and an injury risk of 0.34 injuries/student/year (males: 0.52; females: 

0.28). Higher IIDs were found in roller skating, football and basketball. The majority 

of injuries occurred outdoors and involved the lower extremities, with sprain and 

strain being the primary injury types. Moreover, most injuries were new, acute, and 

happened in non-contact situations. Of all injuries, 52.1% required medical attention 

and 64.6% resulted in inactivity of one or more days. Some significant differences 

were observed between males and females. Our study indicates that PARI is a public 

health concern among Chinese university students, which can provide direction for 

targeted prophylactic interventions to underpin the sex-specific injury mechanism to 

reduce PARI. 

Keywords: injury incidence, injury characteristics, sports injury, young adults 

Introduction 

The health benefits of physical activity (PA) participation have been well 

documented (1-3), contributing to the current global campaign to promote public 

involvement in PA (4-6). However, an adverse consequence of PA engagement is 
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exposed to the potentially increased risk of getting injured (7-9). This is confirmed in 

various age groups, between both sexes, in different kinds of PAs, and at the 

professional as well as the recreational level (7, 9, 10). In fact, physical 

activity-related injury (PARI) contributes significantly to non-fatal injury, ranking as 

one of the leading causes of mortality and morbidity to relatively active school-aged 

adolescents and young adults in many countries (11, 12). It can pose substantially 

negative financial consequences and cause other disadvantageous influences (e.g., 

physical discomfort, psychological fear, and social implications) (9, 13, 14). Apart 

from the future restriction of PA involvement, in a long term, a history of PARI is 

identified as an important predictor of injury susceptibility (15, 16).  

Regardless of the negative effects of PARI, researchers firmly believed that many 

injuries could be prevented underlying the effectiveness of preventive strategies (17). 

Based on the “Sequence of prevention” model, in order to develop injury-prevention 

measures, we first need to have a good understanding of the injury characteristics 

especially for the target population (18). Owing to their release from heavy academic 

burdens for college admission, university students might be more physically active 

than those in secondary schools given that the Chinese government has advocated PA 

participation among the youth in the past decades (4). Moreover, they also become 

more independent from their parents and thus have more opportunities to take part in 

relatively risky sports activities which are not allowed before (19). We therefore 

hypothesized that the incidence and characteristics of PARI for this specific 

population have changed. In comparison with children and adolescents, the inherent 
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risk for injury resulting from PA participation among adults is higher (20). However, 

evidence in PARI occurrence and its characteristics among young adults is scarce. 

Furthermore, compared with the adequate evidence for collegiate athletes (21-23), 

few studies have been addressed the epidemic of PARI among the general population. 

Collectively, there are knowledge gaps of the PARI problem among general university 

students though this population may have a higher possibility to suffer from PARI.  

    Our baseline survey revealed that about 22.7% of Chinese general university 

students had experienced PARI in the past 12 months, indicating that PARI is 

prevalent among Chinese undergraduates (24). To further verify the PARI experience 

and understand the detail of each PARI episode reported in this population, we carried 

out this study. The research purpose of our study was to describe the problem of PARI 

in general university students, in terms of incidence, characteristics (i.e., activity, 

mechanism, localization, type, circumstance, and severity), and treatment. 

Materials and methods 

Study participants 

This two-stage study was conducted in four universities in two Chinese cities, 

namely Shantou and Jinan. In the first stage, we conducted a baseline survey among 

3390 students in grades 1 to 3 during March and April, 2017. Of them, 1421 students 

(41.9%) consented to be followed up and completed face-to-face interviews in the 

second stage in April and May. There were no significant differences in basic 

demographics (including gender, age, and study year) between the samples in two 

stages (all P > 0.05).  
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Data collection 

A structured questionnaire was used in all interviews to collect participants’ 

information of basic demographics (i.e., university, study major, gender, age, and 

study year), time of exposure (TOE) to various kinds of PAs, injury experience in the 

past 12 months and its characteristics. 

At present, there is no appropriate PA questionnaire specifically for the general 

college students. Hence, from a practical perspective, we chose an effective 

method—students’ habitual involvement in PA were evaluated using a series of 

standardized questions adapted from the revised and reliability-validated Children’s 

Leisure Activities Study Survey (CLASS) Chinese version (25) and the short version 

of the Minnesota Leisure Time Physical Activity Questionnaire (MLTAQ) (26). It has 

sound reliability (Cronbach’s α = 0.772) in our study. Students were asked whether 

they participated in any PA (e.g., basketball, tennis, volleyball, hiking, swimming, and 

dancing) each week during the past 12-month periods. If yes, they were requested to 

provide information on their average TOE to this PA that they had taken part in per 

week in the past 12 months, including the frequency (total cumulative times) and 

duration (total cumulative minutes) on both a weekday and a weekend, respectively. 

On the basis of these questions, PA volume (total cumulative minutes per week) was 

calculated by the total cumulative minutes on a weekday plus that on a weekend. 

Therefore, the overall TOE to different categories of PAs in a year was estimated.  

The term PARI is defined as “any injury suffered from during periods of 

participation in physical education (PE) class, sports activities, or leisure time PA, for 
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example, sprains, strains, fracture, and heat stroke” and a countable PARI episode 

must occur in the past 12 months and meet at least one of the following consequences: 

the student 1) has to immediately stop the PA and/or 2) is not able to fully engage in 

the next planned PA and/or 3) is absent from class the next day and/or 4) needs to seek 

medical aid (i.e., from providers ranging from first aid personnel to general physicians 

or physiotherapists etc.) (20, 27). 

Participants were also inquired about all PARI events they experienced during 

the past 12-month period. The injured respondents were requested to describe the 

detailed information for each PARI episode, including 1) the setting of injury, 2) the 

cause of injury, 3) activity in which the injury occurred, 4) the part of the body that 

was injured, 5) the type of injury, 6) the injury was recurrent or newly occurred (i.e., 

whether the injury part was the same as the previous one or not), 7) the injury was 

acute or overuse (i.e., the injury occurred in a sudden event or gradually developed), 8) 

the injury was contact or non-contact (i.e., whether the injury occurred in collision 

with other person or activity surface/apparatus). In addition, subjects were further 

asked to provide information about the time and place of the injury occurrence, where 

they sought medical attention, and whether they missed any days from class or PA 

participation due to injuries. 

The data of this stage collected by face-to-face interviews were validated and 

reliability-tested against the data taken by telephone interviews among 50 students 

one week after their completion of the earlier interview survey (average kappa 

coefficient = 0.775 ± 0.262). 



7 
 

Ethics approval 

The study was strictly carried out based on the Declaration of Helsinki. Informed 

consent was obtained from participants and the study protocol was approved by 

Shantou University Medical College Ethics Committee (SUMC-2016-22) and 

Shandong University Ethics Committee (20161101). The purpose of the study was 

verbally explained to the consenting subjects by our trained personnel prior to the 

interviews.  

Statistical analysis 

Injury risk was calculated as the total number of injuries per number of students 

every year, while injury incidence density (IID) was calculated as the total amount of 

injuries per 1000 exposure hours of PA participation, i.e., any types of PA hours 

combined (9). The 95% confidence intervals (CIs) of the IIDs were calculated 

assuming a Poisson distribution (28). Two IIDs are significantly different from each 

other when their 95% CIs show no overlap. Continuous and categorical variables 

were described as mean (standard deviation, SD) and number (percentage), and tested 

for between-gender differences via independent-sample t tests and Pearson chi-square 

tests (when more than 20% of the cells contained less than five subjects, a Fisher’s 

exact test was used), respectively. Statistical significance was set at two-sided P < 

0.05. All statistical analyses were performed using SPSS 23.0 (SPSS Inc. Chicago, IL, 

USA). 

Results 

As presented in Table 1, a total of 1421 students (377 males and 1044 females, 
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respectively) in grades 1-3 participated into our interviews, who aged from 18 to 24 

years old, with a mean age of 20.09 (SD = 1.15). Among the whole sample, 486 PARI 

episodes (males: 195, females: 291) were reported by 289 students (males: 95, 

females: 194), resulting in an overall injury risk of 0.34 injuries/student/year (males: 

0.52; females: 0.28; P < 0.001). Students reported a mean TOE of 691.21 min/week 

(i.e., 11.52 h/week; males: 12.32; females: 11.23). This equals an overall IID of 0.57 

injuries per 1000 hours of exposure (95% CI: 0.52, 0.62). Furthermore, there was a 

significant difference in IID between males (1.07, 95% CI: 0.93, 1.23) and females 

(0.45, 95% CI: 0.40, 0.50). 

Among the places of injury, 414 PARI episodes (85.2%) occurred outdoors. 

More injuries were found in playing basketball (n = 117), followed by running (n = 87) 

and walking (n = 38). The IIDs per 1000 hours of TOE to different kinds of PAs are 

presented in Table 2, where roller skating (3.31/1000 hours), football (2.72/1000 

hours), and basketball (2.28/1000 hours) are the top three risky sports items. 

Overall, 599 injured parts of body were reported by 289 injured students. Nearly 

two-third (66.4%, 398/599) of all injuries were located at the lower extremities, 16.2% 

occurred to the upper extremities, 12.7% happened to trunk, head and neck, and the 

rest 28 (4.7%) were heat stroke (Table 3). A significantly gender difference in body 

part-specific injury rates was observed (2 = 11.036, P = 0.026). Moreover, sprain 

(43.0%), strain (23.6%), and abrasion or laceration (16.1%) were the most frequently 

injured types reported by injured subjects (Table 4), and a comparable distribution in 

different genders was found (2 = 17.282, P = 0.027). 
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There were nearly three-fold as many newly occurred (73.7%) as recurrent 

(26.3%) injuries (males: 63.1% vs. 36.9%; females: 80.8% vs. 19.2%; 2 = 18.810, P 

< 0.001). A similar distribution was seen with respect to non-contact (77.2%) and 

contact (22.8%) injuries (males: 65.6% vs. 34.4%; females: 84.9% vs. 15.1%; 2 = 

24.522, P < 0.001). Additionally, another similar distribution was also observed with 

reference to acute (78.4%) and overuse (21.6%) injuries, but there was no significant 

difference between different genders (males: 76.4% vs. 23.6%; females: 79.7% vs. 

20.3%; 2 = 0.757, P = 0.384). About one third (33.1%) of all injuries occurred 

during leisure time PAs, 21.6% during extracurricular training activities, nearly one 

fifth (20.4%) during organizational sports activities in function of university PE 

classes, 11.5% during intracurricular PE classes, and 4.5% during match. Totally, 8.8% 

happened during their transportation (i.e., walking and bicycling). For males, more 

injuries occurred during leisure time PAs and organizational sports activities (60.5%), 

but more injuries occurred during leisure time PAs and training in females (48.8%). 

This difference was proven statistically significant (2 = 20.349, degree of freedom 

(df) = 5, P = 0.001) (Figure 1).  

For 52.1% of all cases, medical attention was required, and over half of which 

visited university infirmary, followed by hospitals and clinic of orthopedics. A 

significant difference was found in medically treated injuries between males and 

females (males: 37.4%; females: 61.9%, 2 = 32.174, df = 5, P < 0.001). In 35.4% of 

all injuries, the injured students were able to persevere attendance at PA. Nearly 28.4% 

had a withdrawal time of 1-4 days, and about one fifth (19.8%) of the injured 
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participants experienced an inactivity of 5-7 days. Only 16.5% of all cases led to an 

inactivity of one or more weeks (Table 5). No significant difference was observed 

between males and females (2 = 8.924, P = 0.178). With reference to class absence, 

more male cases involved no time loss compared with female injuries (90.3% vs. 

81.8%). Moreover, female injured students had a larger proportion of class absence of 

1-4 days (13.7% vs. 3.6%), while males had a slightly greater portion to experience 

time loss of at least five days (6.2% vs. 4.5%) (Table 6). A significant difference was 

found between different genders (Fisher’s exact = 15.376, df = 6, P = 0.004). 

Discussion 

PA is vitally beneficial for us to achieve and maintain individual optimal 

well-being, but it carries with the risk of injury (7, 29). This study—the first study to 

describe the incidence and characteristics of PARI among Chinese general university 

students—revealed an overall IID of 0.57 injuries per 1000 hours of exposure (males: 

1.07; females: 0.45) and an injury risk of 0.34 injuries/student/year (males: 0.52; 

females: 0.28). Given that few studies had revealed the problem of PARI and 

described its characteristics among general university students, it would be rather 

difficult for us to make comparisons of the issue specifically for this population. We 

therefore used findings from collegiate athletes or reports of sports injury for 

comparisons. The injury risk of 0.34 injuries/student/year in our general university 

students was clearly lower than those observed in physical education teacher 

education (PETE) students or other athletic populations (9, 30). For example, 

Goossens et al. revealed an injury risk of 0.85 injuries/student/year among 128 
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Belgian PETE students, which is 2.5 times of that in this study. A similar situation was 

also found in the IID, where reports from previous studies among collegiate athletes 

were somewhat higher than this study (9, 22, 31, 32). The lower TOE of 11.52 h/week 

in our population compared with the athletes (9, 31) probably contributed to the lower 

injury risk and IID in our study. Also, the divergence of injury definitions might 

underline this difference (7, 9). In this study, we also take those injuries causing class 

absence into account, but the injury risk was nonetheless lower than that of the earlier 

studies (9, 30). Moreover, the different era and populations in which data were 

collected might contribute partly to this discrepancy (9, 22).  

In contemporary China, near half of graduates from secondary schools (48%) can 

be admitted into different colleges and universities (33), resulting in a huge 

population size of college students. According to the 2015 one-percent national 

sample census, the number of current college students aged 18-24 years hit 39.7 

million, accounting for 32.6% of the total national population at the same age (33). 

We therefore estimated that there would be 13.5 million PARIs occurring among all 

college students in China each year. Thus, though the injury risk in this study was far 

lower than the above-mentioned studies, the public health impact of PARI is large and 

should be paid more attention on. We need to attach great importance to this problem 

particularly underlying the fact that PA promotion is a public health priority. 

We found that more injuries happened during extracurricular sports activities. 

Roller skating (3.31/1000 hours), football (2.72/1000 hours), and basketball 

(2.28/1000 hours) had higher IIDs though their exposure times were not the highest in 
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our subjects. This might relate with the greater possibility of physical contact, 

jumping, sprinting, and/or pivoting among them (34). However, the IIDs of these 

relatively risky PAs were clearly lower than those in other sports-active populations. 

For example, the IIDs among National Collegiate Athletic Association (NCAA) 

women’s and men’s basketball were 6.54 and 7.97/1000 athlete-exposures (AE), 

respectively (22), while NCAA football players had higher IIDs of 8.07 and 8.44/1000 

AE in women and men, respectively (35). These may indicate that IIDs increase with 

higher PA levels, and this increase may relate to the higher intensity of gameplay in 

more elite populations (22). Admittedly, different IIDs may also be the result of 

various methodologies, more studies are therefore warrant to enable us to more 

validly compare IIDs across levels and within populations across time (22).  

In fact, PARI (the primary contributor of non-fatal injury) is the one health threat 

to school-aged adolescents and young adults (11, 12). It could cause not only 

considerable financial costs but other indirect adverse effects such as fear or 

discontinuity of PA involvement (14, 36). Our study indicated that over half (52.1%) 

of the injured students sought medical attention, and more than half of which the visit 

of university infirmary was required. Compared with males who had higher injury 

risk and IID, a larger proportion of medically attended injuries were observed among 

female students, with a significant difference (61.9% vs. 37.4%, P < 0.001). One 

possibility is that females may be more careful of their health and therefore seek 

medical care. In addition, about 64.6% of all injuries resulted in time loss from 

activity, the majority of which was 1-7 days. This is not in accordance with the 
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findings reported by Goossens et al. who found that over half of all cases involved the 

inactivity of at least one week (9). An important distinction to note in our study is that 

we considered class absence as another consequence of injury definition, aiming to 

obtain a better understanding of the true epidemiology of PARI. We found that about 

15% of the students experienced a class absence due to injuries. These results indicate 

that PARI does have associated medical costs and there is also a cost to physical 

inactivity or class absence. Most injuries are preventable, and costs as a result of 

PARIs can be reduced accordingly (13). It is therefore urgent to develop 

injury-prevention strategies when we stimulate students to take part in PA to enhance 

their health.  

With respect to injury types, we observed a good portion (66.6%) of sprain and 

strain. Comparable results in other sports-active populations were also obtained, 

where sprain and strain comprised the predominant proportion of injuries, 

irrespectively of sports (22, 23, 35). Furthermore, most injuries for general university 

students were new, acute, and occurred in non-contact situations, which parallels with 

the earlier reports (9). IIDs varied by PAs, but students in different PAs sustain the 

lager part of injuries to a specific extremity (21). Another specific characteristic is the 

fact that lower extremity injuries accounted for nearly two thirds of all injuries. This 

finding is in line with previous epidemiological investigations in various NCAA 

sports. Nearly 70% of all NCAA women’s and men’s basketball injuries are to the 

lower extremities (22). Reports from other PAs like soccer, volleyball, and tennis also 

reveal that most injuries locate at the lower extremities (21, 23, 35). These consistent 



14 
 

reports involving various kinds of PAs are important to both sport practitioners and 

researchers to develop injury intervention programs for university students to reduce 

injury rates across the whole body. Differences in injury location might be due to 

anatomical and neuromuscular discrepancies, and/or disparities in activities 

involvement between males and females (37, 38). Other than the frequent 

involvement in most sports, there are possibly several contributors to the higher injury 

rates of lower extremity, including constant deceleration/acceleration, various court 

surfaces, and latent high-load frontal plane movements (21). We should put enough 

emphasis on these potential factors to lower extremity injuries, which is the key to 

implement effective and practical injury prevention and rehabilitation programs. 

Some limitations should be concerned when interpreting our findings. Previous 

study noted that cross-sectional study provides less accurate IID and risk because it 

depends largely on participants’ responses and memories, and on diagnoses that lack 

verification from a physician (39). This means that the loss of information due to 

participants’ recall of PARI episodes and the tendency to remember later and major 

injuries clearly but forget earlier and minor events easily may influence the results to 

some extent. Similar with earlier findings (36), our study revealed that 64.6% of the 

injured students experienced an inactivity of at least one day; that is to say, 

PARI—especially the multiple PARI episodes can hinder students from exercising. 

However, we could not capture its dynamic changes as PA data were measured only 

once in this study, and therefore might have overestimated the PA exposure hours. 

Furthermore, PA (as a socially desirable behavior) is likely to be over-reported (40), 
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which may also have led to overestimation of PA levels. Consequently, the 

overestimated PA in this study may have biased our results by underestimating the 

IIDs. Furthermore, there were discrepancies existing in study methods across studies 

(e.g., different measurements of PA exposure), which might have also partially 

contributed to the different outcomes (e.g., IIDs) observed between our study and 

others. Through telephone interviews after their completion of the face-to-face 

investigations, we obtained reliable results via one-week test-retest. Nevertheless, the 

nature of cross-sectional study is still the limitation of our study because we cannot 

fully preclude the possibility of recall and reporting bias. Moreover, chosen from the 

baseline survey, the subjects who participated in this interview were not a completely 

random sample though their basic demographics were similar in two stages. This may 

limit the generalizability of our results. Our group is conducting a prospective cohort 

study to avoid these limitations and form a good representation to describe PARI in 

general university students. 

Perspectives 

With an injury risk of 0.34 injuries/students/year (males: 0.52; females: 0.28) and 

an IID of 0.57 injuries per 1000 hours of exposure (males: 1.07; females: 0.45), PARI 

is a public health concern among college students in China, given the huge number of 

this population. It should not be ignored when promoting a physically active lifestyle. 

A great portion of these injuries occurred during extracurricular sports activities, and 

the top three risky PAs were roller skating, football, and basketball, respectively. 

More injuries occurred outdoors and involved the lower extremities, with sprain and 
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strain being the main injury types. Additionally, most injuries were newly occurred, 

acute, and took place in non-contact situations. Over half (52.1%) of the injuries 

required medical attention and 64.6% led to the inactivity of one or more days. 

Significant differences were observed between males and females in part of the injury 

characteristics. Considering that evidence about PARI problem is scarce, more studies 

should be conducted to form a good view of injuries among general university 

students, which is valuable to develop effective prophylactic interventions for 

high-risk populations to reduce PARI. 

Acknowledgements 

This study was supported by the National Natural Science Foundation of China 

[grant number 31640038]. The sponsor had no role in study design, data collection, 

analysis and interpretation, preparation of the manuscript, and decision to publish. 

Conflict of interest 

    None declared. 

References 

1. Janssen I, Leblanc AG. Systematic review of the health benefits of physical activity and fitness in 

school-aged children and youth. International Journal of Behavioral Nutrition and Physical Activity 

2010;7(1):1-16. 

2. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and physical health benefits 

associated with physical activity. Current Opinion in Psychiatry 2005;18(2):189. 

3. Hallal PC, Dumith SC, Reichert FF, Menezes AM, Araújo CL, Wells JC, et al. Cross-sectional and 

longitudinal associations between physical activity and blood pressure in adolescence: birth cohort 

study. Journal of Physical Activity & Health 2011;8(4):468-474. 

4. Education CN. Suggestion of CPC Central Committee and State Council on strengthing the youth 

sports to enhance youth physical [in Chinese]. Chin J Sch Health 2007;28(6):481-83. 

5. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, et al. Physical activity and public 

health: updated recommendation for adults from the American College of Sports Medicine and the 

American Heart Association. Medicine & Science in Sports & Exercise 2007;39(8):1435-45. 



17 
 

6. Office of Disease Prevention and Health Promotion. Physical Activity Guildelines for Children and 

Adolescents. https://health.gov/paguidelines/guidelines/children.aspx. Accessed Octorber 20, 2017. 

7. Verhagen E, Collard D, Paw MCA, Mechelen WV. A prospective cohort study on physical activity 

and sports-related injuries in 10-12-year-old children. Br J Sports Med 2009;43(13):1031-1035. 

8. Knowles SB, Marshall SW, Bowling JM, Loomis D, Millikan R, Yang J, et al. A prospective study of 

injury incidence among North Carolina high school athletes. American Journal of Epidemiology 

2006;164(12):1209-21. 

9. Goossens L, Verrelst R, Cardon G, De Clercq D. Sports injuries in physical education teacher 

education students. Scand J Med Sci Sports 2014;24(4):683-91. 

10. Frisch A, Seil R, Urhausen A, Croisier JL, Lair ML, Theisen D. Analysis of sex-specific injury patterns 

and risk factors in young high-level athletes. Scand J Med Sci Sports 2009;19(6):834-41. 

11. Pickett W, Molcho M, Simpson K, Janssen I, Kuntsche E, Mazur J, et al. Cross national study of 

injury and social determinants in adolescents. Injury Prevention Journal of the International Society 

for Child & Adolescent Injury Prevention 2005;11(4):213-8. 

12. World Health Organization. Global Recommendations on Physical Activity for Health 2010. 

http://apps.who.int/iris/bitstream/10665/44399/1/9789241599979_eng.pdf. Accessed Octorber 12, 

2017. 

13. Collard DCM, Verhagen EALM, Mechelen WV, Heymans MW, Chinapaw MJM. Economic burden 

of physical activity-related injuries in Dutch children aged 10-12. Br J Sports Med 

2011;45(13):1058-63. 

14. Finch C, Cassell E. The public health impact of injury during sport and active recreation. Journal 

of Science & Medicine in Sport 2006;9(6):490-497. 

15. Hägglund M, Waldén M, Ekstrand J. Previous injury as a risk factor for injury in elite football: a 

prospective study over two consecutive seasons. Br J Sports Med 2006;40(9):767-772. 

16. Steffen K, Myklebust G, Andersen TE, Holme I, Bahr R. Self-reported injury history and lower limb 

function as risk factors for injuries in female youth soccer. American Journal of Sports Medicine 

2008;36(4):700-708. 

17. Abernethy L, Bleakley C. Strategies to prevent injury in adolescent sport: a systematic review. Br J 

Sports Med 2007;41(10):627-638. 

18. van Mechelen W, Hlobil H, Kemper HCG. Incidence, Severity, Aetiology and Prevention of Sports 

Injuries. Sports Medicine 1992;14(2):82-99. 

19. Hubbard-Turner T, Turner MJ. Physical Activity Levels in College Students With Chronic Ankle 

Instability. J Athl Train 2015;50(7):742-7. 

20. Bloemers F, Collard D, Paw MCA, Van Mechelen W, Twisk J, Verhagen E. Physical inactivity is a risk 

factor for physical activity-related injuries in children. Br J Sports Med 2012;46(9):669-674. 

21. Lynall RC, Kerr ZY, Djoko A, Pluim BM, Hainline B, Dompier TP. Epidemiology of National 

Collegiate Athletic Association men's and women's tennis injuries, 2009/2010-2014/2015. Br J Sports 

Med 2016;50(19):1211-6. 

22. Zuckerman SL, Wegner AM, Roos KG, Djoko A, Dompier TP, Kerr ZY. Injuries sustained in National 

Collegiate Athletic Association men's and women's basketball, 2009/2010-2014/2015. Br J Sports Med 

2018;52(4):261-268. 

23. Baugh CM, Weintraub GS, Gregory AJ, Djoko A, Dompier TP, Kerr ZY. Descriptive Epidemiology of 

Injuries Sustained in National Collegiate Athletic Association Men's and Women's Volleyball, 

2013-2014 to 2014-2015. Sports Health 2018;10(1):60-69. 

http://apps.who.int/iris/bitstream/10665/44399/1/9789241599979_eng.pdf


18 
 

24. Gao Y, Cai W, Gao L, Wang J, Liang J, Kwok H, et al. Physical activity-related injuries among 

university students: a multicentre cross-sectional study in China. BMJ Open 2018;8(9):e021845. 

25. Li HYC, P.J.; Zhuang, J. Revision and reliability validity assessment of Children's Leisure Activities 

Study Survey [in Chinese]. Chin. J. Sch. Health 2011;32(3):268-270. 

26. Taylor HL, Jr JD, Schucker B, Knudsen J, Leon AS, Debacker G. A questionnaire for the assessment 

of leisure time physical activities. Journal of Chronic Diseases 1978;31(12):741-755. 

27. Cai W, Gao Y, Yang W, Cheng F, Tang D, Li L. Physical Activity-Related Injury and Its Associated 

Factors among Middle School Students in Southern China. Int J Environ Res Public Health 

2018;15(6):1244. 

28. Twellaar M, Verstappen FT, Huson A. Is prevention of sports injuries a realistic goal? A four-year 

prospective investigation of sports injuries among physical education students. American Journal of 

Sports Medicine 1996;24(4):528-534. 

29. Mattila VM, Parkkari J, Koivusilta L, Kannus P, Rimpelä A. Participation in sports clubs is a strong 

predictor of injury hospitalization: a prospective cohort study. Scand J Med Sci Sports 

2009;19(2):267-273. 

30. Ehrendorfer S. Survey of sport injuries in physical education students participating in 13 sports. 

Wiener Klinische Wochenschrift 1998;110(11):397-400. 

31. Van MW, Twisk J, Molendijk A, Blom B, Snel J, Kemper HC. Subject-related risk factors for sports 

injuries: a 1-yr prospective study in young adults. Med Sci Sports Exerc 1996;28(9):1171-1179. 

32. Ristolainen L, Heinonen A, Turunen H, Mannstrom H, Waller B, Kettunen JA, et al. Type of sport is 

related to injury profile: a study on cross country skiers, swimmers, long-distance runners and soccer 

players. A retrospective 12-month study. Scand J Med Sci Sports 2010;20(3):384-93. 

33. Wang G. The size, structure and developing trend of the Chinese college-age population 

[Chinese]. Population & Economics 2017(06):83-93. 

34. Emery CA. Risk factors for injury in child and adolescent sport: a systematic review of the 

literature. Clinical Journal of Sport Medicine Official Journal of the Canadian Academy of Sport 

Medicine 2003;13(4):256-68. 

35. Roos KG, Wasserman EB, Dalton SL, Gray A, Djoko A, Dompier TP, et al. Epidemiology of 3825 

injuries sustained in six seasons of National Collegiate Athletic Association men's and women's soccer 

(2009/2010-2014/2015). Br J Sports Med 2017;51(13):1029-1034. 

36. Gignac MA, Cao X, Ramanathan S, White LM, Hurtig M, Kunz M, et al. Perceived personal 

importance of exercise and fears of re-injury: a longitudinal study of psychological factors related to 

activity after anterior cruciate ligament reconstruction. BMC Sports Science, Medicine and 

Rehabilitation 2015;7(4):1-9. 

37. Hewett TE, Ford KR, Hoogenboom BJ, Myer GD. Understanding and preventing acl injuries: 

current biomechanical and epidemiologic considerations - update 2010. North American Journal of 

Sports Physical Therapy Najspt 2010;5(4):234-51. 

38. Sutton KM, Bullock JM. Anterior cruciate ligament rupture: differences between males and 

females. Journal of American Academy of Orthopaedic Surgeons 2013;21(1):41-50. 

39. Walter SD, Hart LE. Application of epidemiological methodology to sports and exercise science 

research. Exercise & Sport Sciences Reviews 1990;18(1):417-448. 

40. Taylor CB, Coffey T, Berra K, Iaffaldano R, Casey K, Haskell WL. Seven-day activity and self-report 

compared to a direct measure of physical activity. American Journal of Epidemiology 

1986;123(3):818-24. 



19 
 

Tables and figures 

Table 1. Baseline characteristics of the Participants 

Characteristics 

Total population 

mean (SD) 

Males 

mean (SD) 

Females 

mean (SD) 

2/t P 

Grade, n (%)    4.524  0.104 

    Year 1  556 (39.1)  161 (42.7) 395 (37.8)   

    Year 2  447 (31.5)  103 (27.3) 344 (33.0)   

    Year 3  418 (29.4) 113 (30.0) 305 (29.2)   

Age, years 20.09 (1.15) 20.10 (1.21) 20.08 (1.13)  0.175  0.861 

TOE (min/week) 1 691.21 (632.64) 738.99 (635.24) 673.96 (631.11)  1.712 0.087 

PARI episode, n (%)    17.233 <0.001 

    0 1132 (79.7) 282 (74.8) 850 (81.4)   

    1-2  227 (16.0)  65 (17.2) 162 (15.5)   

    ≥3  62 (4.4) 30 (8.0) 32 (3.1)   

1: TOE, time of exposure to different kinds of physical activities. 
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Table 2. Incidence densities per 1000 exposure hours and 95% confidence intervals 

for primary physical activities among university students 1 

Activity items 

Exposure time 

(min/week) 

No. of 

injuries 

Incidence density/ 

1000 hours 

95% Confidence 

interval 

Roller skating  4535  13 3.31 1.92, 5.70 

Football 11007  26 2.72 1.85, 3.99 

Basketball 59250  117  2.28 1.90, 2.73 

Martial arts 11270  17 1.74 1.08, 2.80 

Running 61087  87 1.64 1.33, 2.02 

Volleyball 23000  27 1.35 0.93, 1.97 

Swimming 11895   8 0.78 0.39, 1.56 

Bicycling 51751  26 0.58 0.39, 0.85 

Tennis 11920   6 0.58 0.26, 1.29 

Track and field 28970  13 0.52 0.30, 0.89 

Badminton 53926  23 0.49 0.33, 0.74 

Fitness 59635  13 0.25 0.15, 0.43 

Hiking 38956   7 0.21 0.11, 0.44 

Walking 379761  38 0.12 0.09, 0.16 

1: only listed those physical activities had more than five PARI episodes. 
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Table 3. Distribution of injured body parts among injured participants 

Characteristics Total, n (%) Males, n (%) Females, n (%) 

Lower extremities    

 Ankle/foot/toe 208 (34.7) 85 (36.3) 123 (33.7) 

 Knee/shin/calf 117 (19.5) 53 (22.7)  64 (17.5) 

 Thigh 59 (9.8) 22 (9.4)  37 (10.1) 

 Hip 14 (2.3) 2 (0.9) 12 (3.3) 

            Sub-total 398 (66.4) 162 (69.2) 236 (64.7) 

Upper extremities    

 Wrist/hand/finger 49 (8.2) 24 (10.3) 25 (6.8) 

 Shoulder/upper arm 19 (3.2) 9 (3.8) 10 (2.7) 

 Elbow/forearm 29 (4.8) 9 (3.8) 20 (5.5) 

            Sub-total  97 (16.2) 42 (17.9)  55 (15.1) 

Trunk    

 Upper/lower back 22 (3.7) 8 (3.4) 14 (3.8) 

 Chest/abdomen 14 (2.3) 4 (1.7) 10 (2.7) 

            Sub-total 36 (6.0) 12 (5.1) 24 (6.6) 

Head/face/neck/tooth/eye 40 (6.7) 13 (5.5) 27 (7.4) 

Heat stroke  28 (4.7)  5 (2.1) 23 (6.3) 

            Total  599 (100.0) 234 (39.1) 365 (60.9) 
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Table 4. Type of the injury among injured participants 

Characteristics Total, n (%) Males, n (%) Females, n (%)  

Sprain  229 (43.0) 102 (47.1) 127 (40.1) 

Strain  126 (23.6)  58 (26.9)  68 (21.4) 

Contusion  39 (7.3) 17 (7.9) 22 (6.9) 

Dislocation/fracture  13 (2.4)  2 (0.9) 11 (3.5) 

Tendinitis   9 (1.7)  3 (1.4)  6 (1.9) 

Laceration/abrasion   86 (16.1)  30 (13.9)  56 (17.7) 

Sunstroke  31 (5.8)  4 (1.9) 27 (8.5) 

Sunburn  23 (4.3)  4 (1.9) 19 (6.0) 

Others  23 (4.1)  7 (2.8) 16 (5.0) 

Total  579 (100.0) 227 (39.2) 352 (60.8) 

 

 
Figure 1. Circumstances of the injury among injured participants 

Table 5. Time loss from physical activity among injured participants 

Withdrawal time of physical activity 

Total 

n (%) 

Males 

n (%) 

Females 

n (%) 
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During leisure time activities

During training

During match Total
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Females
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No inactivity 172 (35.4) 69 (35.4) 103 (35.4) 

1 day 47 (9.7) 11 (5.6) 36 (12.4) 

2 to 4 days 91 (18.7) 44 (22.6) 47 (16.2) 

5 days up to 1 week 96 (19.8) 40 (20.5) 56 (19.2) 

1 or 2 weeks 25 (5.1) 11 (5.6) 14 (4.8) 

3 or 4 weeks 22 (4.5) 7 (3.6) 15 (5.2) 

More than 4 weeks 33 (6.8) 13 (6.7) 20 (6.9) 

 

 

Table 6. Absence from class among injured participants 

Withdrawal time of class 

Total 

n (%) 

Males 

n (%) 

Females 

n (%) 

No class absence 414 (85.2) 176 (90.3) 238 (81.8) 

1 day 16 (3.3) 1 (0.5) 15 (5.2) 

2 to 4 days 31 (6.4) 6 (3.1) 25 (8.6) 

5 days up to 1 week 17 (3.5) 9 (4.6) 8 (2.7) 

8 or more days lost 8 (1.6) 3 (1.5) 5 (1.7) 

 


