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Background: In high-level adult athletes, injury incidences and characteristics have been reported during international championships and during one season. Youth track and field athletes are also exposed to injury risk, although less information is available on this specific population, as well as on illness risk.

Aim: To determine the prevalence of health problems (i.e., illnesses, acute, and overuse injuries) in high level Youth and Junior Track & Field athletes.

Method: During the 2015–16 athletics season (30 weeks from December 2015 to July 2016), we conducted a prospective cohort study on a population of Youth and Junior Irish national level athletes, during which athletes were asked to complete a weekly web-based questionnaire (Oslo Sports Trauma Research Center questionnaire on health problems) regarding their health problems.

Results: A total of 70 athletes participated (37 male and 33 female athletes), with an average weekly response rate of 71%. The average weekly prevalence for all athletes was 27% (95%CI 17 to 38%) for all health problems, and 11% (95%CI 3 to 18%) for substantial health problems. Average prevalence varied significantly between endurance and explosive disciplines: a higher prevalence of all and substantial health problems and all and substantial overuse injuries was found in endurance disciplines. A higher prevalence of acute injuries was found in explosive disciplines. Characteristics of acute and overuse injuries differed according to sex and discipline: hamstring strain/cramps/spasms was the main injuries in explosive disciplines, and knee tendinopathy and lower leg strain/cramp/spasms in endurance disciplines, trunk cramps/spasms being frequent in both disciplines. Upper respiratory tract problems were the most commonly reported illnesses regardless of sex and disciplines.

Conclusion: This study provides important information regarding the extent of health problem in Youth and Junior track and field athletes. This could help orient injury prevention measures. For injuries, it should be focused on muscle injuries, especially located on the hamstring, calf, and trunk. For illness, prevention measures could include: screening tests for airway problems, but also general illness prevention measures (e.g., drinking regularly, eating “safe” food, regular hand washing, decreasing contact with sick people, avoiding dehydration).
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INTRODUCTION

The practice of track and field (athletics) can lead to a risk of injuries that negatively impact the athlete's participation in sport, daily life and/or physical integrity (Edouard et al., 2011, 2015a). In high-level adult athletes, injury incidences, and characteristics have been reported during international championships (Feddermann-Demont et al., 2014; Edouard et al., 2015b) and during one season (D'Souza, 1994; Bennell and Crossley, 1996; Jacobsson et al., 2013). Youth track and field athletes are also exposed to injury risk, although less information is available on this specific population (Watson and Dimartino, 1987; D'Souza, 1994; Edouard et al., 2012; Jacobsson et al., 2012, 2013). High-level youth athletes are potentially exposed to high training load (intensity and volume) and competition pressure. However, to our knowledge, only two studies reported results on the injury rates and characteristics in youth high-level athletics (Jacobsson et al., 2012, 2013). The only prospective study to consider this specific population found the proportion of injured athletes was similar to that of adult athletes (e.g., ≈60%), while injury characteristics differed (Jacobsson et al., 2013). There is thus a need for increasing the knowledge on this specific population, given (i) the lack of data available (Steffen and Engebretsen, 2010), (ii) the need for age specific data, as results from adult studies cannot be extrapolated to this population, (iii) to examine the health benefits/risk profile of high-level athletics practice in youth athletes (e.g., injuries and their potential long-term sequelae; Moseid et al., 2018), and (iv) to guide injury prevention strategies.

Illness also represents a health problem that could be caused by sport participation (i.e., heat-related or gastro-enteritis problems; Pluim et al., 2016; Moseid et al., 2018; Edouard et al., 2019), can also increase the risk of subsequent injuries (Timpka et al., 2017), and lead to a decrease in sport participation or performance. Therefore, when talking about athletes' health, it is of interest to also collect such data to have a more complete view of health issues. Hence, to our knowledge, no data has been published in youth track and field athletes, although previously reported in elite junior Tennis (Pluim et al., 2016), and in a cohort of youth elite athletes from several sports (Moseid et al., 2018).

In this context, the aim of the study was to determine the prevalence of injuries and illnesses in high level Youth and Junior track and field athletes.

METHODS

Study Design

During the 2015–16 athletics season (from December 2015 to July 2016), we conducted a prospective cohort study on a population of Youth and Junior national level track and field athletes from the Athletics Ireland High Performance Programme (Athletics Ireland Athlete Carding Scheme (AIACS), http://www.athleticsireland.ie/high-performance/carding/). During the 30-week period, athletes were asked to complete a weekly web-based questionnaire regarding their health conditions. The study was approved by the Saint-Etienne University Hospital Ethical Committee (IORG0004981).

Population

At the beginning of the 2015–16 athletics season, Athletics Ireland (http://www.athleticsireland.ie) provided the main investigator (PC) a list of Youth (Under 18) and Junior (Under 20) level athletes (aged from 16 to 19 years) who had obtained performances of a sufficient standard to qualify them for AIACS. The AIACS selection process requires athletes to achieve set performance criteria stated within a selection policy to be considered for membership to the programme.

All the athletes on the AIACS, and their parents when minors, were invited by email to participate in the injury and illness surveillance study. Athlete consent (and parental consent when athletes were minors) for the survey and the data being used for both surveillance and research purposes was obtained upon admission to the Carding Scheme. Athletes were included if they were registered with Athletics Ireland, had no contraindication for athletics participation, appeared on the list of the AIACS, consented to participate, were able to read and reply to questions in English, and had suitable internet access.

Data Collection Procedure

At the beginning of the 2015–16 athletics season, baseline data (i.e., sex, age, and discipline) was collected. Disciplines were then grouped into explosive disciplines (sprints, hurdles, throws, jumps, combined events) and endurance disciplines (middle and long distance running, race walking) (Timpka et al., 2017).

During the 30 weeks of the surveillance study, all injury, and illness were recorded by the Athletics Ireland Physiotherapist responsible for the group (PC). An email was sent to all included athletes at the start of each week, with a link to complete an online questionnaire (SurveyMonkeyInc, San Mateo, California, USA). If the questionnaire was not completed, an automated reminder was sent after 24 h and then 48 h after the initial email. The Oslo Sports Trauma Research Center questionnaire on health problems was used to collect data (Clarsen et al., 2013, 2014), which includes four questions on the consequences of health problems on sports participation, training volume, sports performance, and perceived pain. This questionnaire and methods have been reported to be used with success in population of youth athletes in elite junior tennis (Pluim et al., 2016), in adolescent elite orienteerers (Von Rosen et al., 2016), in youth football players (Leppänen et al., 2019), in junior handball players (Aasheim et al., 2018), and in youth elite athletes in multiple sports (Moseid et al., 2018), and appears of interest in sports who have limited access to medical personnel (e.g., athletics; Edouard et al., 2014; Leppänen et al., 2019). Questionnaire responses were reviewed and collated on a weekly basis by the Athletics Ireland Physiotherapist. If the athlete answered the minimum score for each question (full participation without problems/no training reduction/no performance reduction/no symptoms) no further action was taken. If the athlete reported anything other than the minimum value for any question, follow-up was carried out by email, telephone or consultation by the Athletics Ireland Physiotherapist. Using this information, the Athletics Ireland Physiotherapist classified each problem as an illness, acute injury, or overuse injury.

In accordance with the classification system described in the consensus statement for epidemiological studies in athletics (Timpka et al., 2014), health problems were classified as injuries if they were disorders of the musculoskeletal system or concussions, and as illnesses if they involved other body systems such as (but not limited to) the respiratory system, the digestive system and the neurological system, as well as non-specific/generalized, psychological and social problems. Injuries were further categorized into acute and overuse injuries: acute injuries were defined as those whose onset could be linked to specific injury event, whereas overuse injuries were those that could not be linked to a clearly identifiable event (Fuller et al., 2006; Jacobsson et al., 2013). All these classifications were made by the Athletics Ireland Physiotherapist based on the interview and/or physical examination when needed. For all forms of health problems, substantial problems were defined as those leading to moderate or severe reductions in training volume, or moderate or severe reductions in sports performance, or complete inability to participate in sport (i.e., problems where athletes selected option 3, 4, or 5 in either Question 2 or 3). Injuries and illnesses were classified according to locations, types, and severities as described in the consensus statement for epidemiological studies in athletics (Timpka et al., 2014). Locations were grouped into head, trunk, upper extremity, and were detailed for the lower extremity. Diagnoses were the combination of location and type for each injury.

According to Clarsen et al. (2013), in cases where the same diagnosis was interspersed with periods of apparent recovery an effort was made to determine if the cases were exacerbations of unresolved problems or recurrences of fully recovered problems. Illnesses were treated in a similar fashion with repeated episodes of chronic conditions treated as a single case for the purposes of analysis. Data collected in the first week were not included in the summary measures, as per previous recommendations (Clarsen et al., 2013).

Statistical Analysis

Means and corresponding standard deviations (SD) were calculated for baseline demographics. Potential differences in baseline demographics between male and female athletes and between endurance and explosive disciplines were tested with t-tests for continuous variables and Chi2 statistics for dichotomous variables.

The response rate was calculated for each week by dividing the number of responders by the number of included athletes, and averaged for the whole study period.

The proportion of athletes presenting with at least one health problem was calculated for all health problems, and separately for illness, acute and overuse injury. Comparisons were performed between (i) female vs. male athletes (male being the reference) and (ii) explosive vs. endurance disciplines (explosive being the reference) for athletes' proportion using relative risk (RR) with 95%CI.

According to Clarsen et al. (2014), prevalence measures were calculated for all and substantial health problems, illnesses, injuries, overuse injuries and acute injuries for each week that the project was conducted. This was performed by dividing the number of athletes reporting any form of problem by the number of questionnaire respondents. All prevalence measures were presented as averages, with 95% confidence intervals (95% CI). Characteristics of health problems were presented using descriptive analysis (as frequencies). Comparisons of the average prevalence and of the health problem characteristics were then made between (i) female vs. male athletes and (ii) endurance vs. explosive disciplines using Chi2-tests and Bonferroni correction was used to control for multiple tests. Data were processed using Excel software. Significance was accepted at p < 0.05.

RESULTS

Population

Among the 76 athletes selected and listed for being members of the Athletics Ireland's High Performance Carding System, six athletes declined to participate. A total of 70 (92%) athletes gave their consent and were included in the present study at the start the 2015–16 athletics season (December 1, 2015), consisting of 37 male and 33 female athletes, without significant sex-related differences in the mean age and athletics disciplines distribution (Table 1). The distribution of all the 70 athletes in disciplines was:

-In male athletes: middle distance (18.6%), long distance (7.1%) or race walking (1.4%) for endurance disciplines, and sprints (14.3%), hurdles (2.9%), jumps (1.4%), throws (5.7%), or combined events (1.4%) for explosive disciplines;

-In female athletes: middle distance (5.7%), long distance (2.9%) or race walking (0.0%) for endurance disciplines; and sprints (17.1%), hurdles (7.1%), jumps (2.9%), throws (8.6%), combined events (2.9%) for explosive disciplines.

There were no significant differences between male and female athletes in mean age (p > 0.05) and in the distribution of athletics disciplines (Chi2 = 9.4; p > 0.05).


Table 1. Number (percentage) of athletes included in the study, and number (percentage) of athletes presenting at least one health problem during the 30-week study period according to sex and discipline groups.
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Over the 30-week period, the average weekly response rate to the health questionnaires was 71.3 ± 11.6 %, without significant differences with regards to sex and disciplines (Table 2 and Figure 1). The individual response rate range from 0 to 100% over the 30-week period: 53 (76%) athletes had a response rate higher than 50%, including 17 (24%) athletes completed all the requested questionnaires (response rate = 100%) and 21 (30%) athletes between 85 and 99% (note that two male athletes replied only to the first questionnaire).


Table 2. Average weekly prevalence (with 95% confidence intervals) during the 30-week observation period of all health problems and substantial health problems reported, as well as for subcategories of illness, acute and overuse injury in each subgroup of sex and disciplines.
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FIGURE 1. Weekly response rates during the 30-week follow-up for (A) all the 70 participants, and for (B) endurance and explosive male and female athletes separately.



Among the 70 included athletes, 61 (87.1%) presented with at least one health problem during the 30-week period: 60.0% (n = 42) at least one illness, 44.3% (n = 31) at least one acute injury, and 52.9% (n = 37) at least one overuse injury (Table 1). From these 61 athletes, 13.1% of athletes presented with only one health problem, 26.2% two, 19.7% three, 21.3% four, 16.4% five, and 1.6% six and seven health problems during the study period.

The proportion of athletes was significantly higher in female than male athletes for health problems (RR = 1.27, 95% CI 1.11 to 1.47) and for illnesses (RR = 1.64, 95% CI 1.13 to 2.40); we reported no other sex-related differences for acute and overuse injuries, or in endurance and explosive disciplines (Table 1).

The proportion of athletes with all health problems was significantly higher in explosive than endurance disciplines for all the 70 athletes (RR = 1.33, 95% CI 1.03 to 1.71); we reported no other discipline-related differences for illnesses, acute and overuse injuries and in male and female athletes (Table 1).

Prevalence of Health Problems

The average weekly prevalence for all athletes was 27.3% (95% CI 16.9 to 37.8%) for all health problems, and 10.6% (95% CI 3.4 to 17.8%) for substantial health problems (Table 2 and Figure 2).


[image: image]

FIGURE 2. Weekly prevalence of health problems [all and substantial health problems (A), illnesses (B), acute injuries (C) and overuse injuries (D)] reported during the 30-week follow-up period.



The average weekly prevalence of all and substantial health problems, illness, injuries, acute injuries, and overuse injuries did not significantly vary between male and female athletes when considering all and explosive disciplines. However, in considering endurance disciplines alone, there was a significant difference between male and female athletes for all health problems, injuries, overuse injuries, and substantial overuse injuries (p < 0.0001; Table 2 and Figure 2).

The average weekly prevalence of all and substantial health problems, injuries, acute injuries and overuse injuries significantly varied between endurance and explosive disciplines, while not for illnesses and substantial acute injuries (Table 2 and Figure 2).

Illnesses

A total of 74 illnesses were reported by 42 athletes. 52.4% presented with one illness, 26.2% two, 14.3% three and 7.1% four illnesses. The proportion of athletes with at least one illness was significantly higher in female than male athletes (RR = 1.64, 95% CI 1.13 to 2.40), without other sex-related or discipline-related differences (Table 1).

The average weekly prevalence of illnesses and substantial illnesses was not significantly different between sex and disciplines (Table 2).

Most reported illnesses affected the upper respiratory tract (73.0%), and led to 1 week (68.9%), or between 2 or 3 weeks of absence in sport (31.1%) (Table 3).


Table 3. Characteristics of reported illnesses (results are presented in percentage of illnesses per categories of sex and discipline).
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Acute Injuries

A total of 47 acute injuries were reported by 31 athletes. 58.1% presented with one acute injury, 35.5% two, 3.2% three and 3.2% four acute injuries. The proportion of athletes with at least one acute injury did not significantly vary according to sex or discipline (Table 1).

The average weekly prevalence of acute injuries was significantly higher in explosive than endurance disciplines for all and female athletes (p < 0.002), while not for male athletes, and did not significantly vary between sex (Table 2). The average weekly prevalence of substantial acute injuries did not significantly vary between sex and disciplines (Table 2).

Most reported acute injuries were located at the trunk (19.1%), the hamstring (17.1%) or the knee (17.1%), affected muscles (61.7%), or ligamentous structures (14.9%), and led to one week of absence in sport (46.8%) (Table 4).


Table 4. Characteristics of reported acute and overuse injuries [results are presented in numbers (percentage)].
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The main injury diagnoses of acute injuries were lower leg strain/tear in male endurance athletes (25%), trunk muscle cramps/spasms in female endurance athletes (100%, corresponding to the only one acute injury for female endurance athletes) and male explosive athletes (31.6%), and hamstring strain/tear in female explosive athletes (21.1%).

Overuse Injuries

A total of 70 overuse injuries were reported by 37 athletes. 48.6% presented with one overuse injury, 29.7% two, 5.4% three, and 16.2% four overuse injuries. The proportion of athletes with at least one overuse injury did not significantly vary according to sex or discipline (Table 1).

The average weekly prevalence of overuse injuries and substantial overuse injuries was significantly higher in female than male athletes for endurance disciplines (p < 0.0001), and higher in endurance disciplines when compared to explosive disciplines for all, male and female athletes (p < 0.001; Table 2).

Most reported overuse injuries were located at the hamstring (25.7%), the posterior lower leg (15.7%) or the foot (14.3%), in most cases affected muscles (64.3%), and led to 1 week of absence from sport (57.1%) (Table 4).

The main injury diagnoses of overuse injuries were knee tendinopathy in male endurance athletes (29.4%), lower leg muscle cramps in female endurance athletes (28.6%), and hamstring muscle cramps/spasms in both male explosive athletes (40.0%) and female explosive athletes (21.1%).

DISCUSSION

The main findings of the present study were that (1) almost ninety percent of Youth and Junior Track & Field (athletics) athletes presented with at least one health problem during the season: 60% an illness and 77% an injury; (2) for an average week, almost one third of Youth and Junior athletes presented with a health problem, and 11% a substantial health problem; (3) average prevalence varied significantly between endurance and explosive disciplines: higher prevalence of health problems and overuse injuries in endurance disciplines, and higher prevalence of acute injuries in explosive disciplines; (4) upper respiratory tract problems were the most commonly reported illnesses regardless of sex and disciplines; and (5) characteristics of acute and overuse injuries differed according to sex, discipline and injury type: trunk, hamstring and lower leg muscle injuries being the most commonly reported injuries. Such information is of great interest to better understand health problems in athletes and to help direct injury and illness prevention strategies (van Mechelen et al., 1992; Jacobsson et al., 2013; Edouard et al., 2015a).

Our present study confirms that Youth and Junior track and field athletes present a risk of sustaining a health problem, since almost all included athletes have presented with at least one health problem during the season (only nine athletes reported being fully healthy for the duration of the study). Moreover, health problems represent a part of an athlete's daily life since on average approximately one third of Youth and Junior athletes reported having at least one health problem each week. This is in agreement with previous studies in other sports reported in similar age-category population using the same methodology (Pluim et al., 2016; Moseid et al., 2018). A mean weekly prevalence of health problems of 21 and 43% have been reported in Dutch Junior Tennis players (Pluim et al., 2016) and in high level Norway athletes (Moseid et al., 2018), respectively. These values in Youth and Junior athletes are also comparable to those reported in adults in Norwegian Olympic level athletes (36%) (across a variety of sports) (Clarsen et al., 2013). These results reveal that health problems are frequent in such population of young athletes. This raises some questions about their future: Do these problems lead to stopping sport? What are the negative consequences of these rates of injury and illness? This is an issue that needs to be addressed. Efforts should be made to develop better understanding of the extent of the problems through epidemiological studies, and to limit this risk by preventive measures evaluated through interventional studies.

We reported no sex-related differences in the average prevalence across all health problems (except for endurance disciplines). This is in contrast with results from several different sports in youth elite athletes reporting higher health problems in girls, probably caused by higher illness prevalence (Moseid et al., 2018). In agreement with the latter result, we reported that the proportion of athletes with health problems was significantly higher in female than male athletes. This difference was probably due to the significant higher proportion of female athletes with at least one illness. Hence, this could suggest a predisposition of youth female athletes to illnesses, and especially urogenital/gynecological problems as reported in our study, and in agreement with Edouard et al. (2019). It is therefore necessary for medical teams to make provision to manage these conditions and to develop preventive measures.

An average weekly prevalence of illness of 6.8% was reported in our study, which is in agreement with results reported in Dutch Junior Tennis players (5.8%) (Pluim et al., 2016) and slightly lower than in high-level Norwegian athletes (12%) (Moseid et al., 2018). Reported illness problems were comparable with those reported in Tennis (Pluim et al., 2016): upper respiratory tract infections being the most common problem. This is also in agreement with previous study on elite adult athletes during the context of international athletics championships (Edouard et al., 2019). Strategies for prevention of upper respiratory tract infections is a priority target in athletics.

Our results reported discipline-related differences in average prevalence of health problems. Specifically a higher prevalence of all and substantial health problems and all and substantial overuse injuries in endurance disciplines, which differed from Moseid et al. (2018) reporting no differences. We also reported higher prevalence of acute injuries in explosive disciplines, which is consistent with results from Moseid et al. (2018) These results suggest that disciplines with different physical, mechanical, technical and psychological demands (Edouard et al., 2011, 2015a,b; Feddermann-Demont et al., 2014), lead to different constraints, and consequently to different injury characteristics, with acute injuries being more frequent in explosive disciplines and overuse in endurance disciplines.

Although using differing methodology, our results were similar to those from Jacobsson et al. (2013) in terms of injury proportion, proportion of overuse injuries, and injury location and type. Hamstring strains/cramps/spasms were the main injuries in athletes participating in explosive disciplines, as previously reported in youth athletes (Edouard et al., 2012; Jacobsson et al., 2013; Opar et al., 2014), and in high-level adult athletes during international athletics championships (Edouard et al., 2016). This is probably due to the important role of hamstring muscles in sprint acceleration performance (Morin et al., 2015), which makes these muscles at high risk of injury in explosive disciplines. This clearly makes hamstring injury an important target for injury prevention in athletics (Edouard et al., 2016). As Jacobsson et al. (2013), we reported few stress fractures (1.7% of all injuries), and only in endurance female athletes, in contrast with Bennell and Crossley (1996). This could be due to misdiagnosis, better prevention, or study design (e.g., Bennell and Crossley, 1996) focused their study on stress fractures).

Overuse injuries represented the health problem with the highest average weekly prevalence, in comparison to acute injuries and illnesses. This is consistent with previous findings in youth athletes and from other sports: 78% orienteers (Von Rosen et al., 2016), 47% in tennis (Pluim et al., 2016), 37% in elite Norwegian young athletes. This reinforces the need for using a surveillance system capable of capturing overuse injuries (Bahr, 2009; Clarsen et al., 2013, 2014; Pluim et al., 2016), to better understand these problem and how to prevent them.

The first strength of the study is providing data on injuries and illnesses in young athletes practicing athletics, given the lack of data in this field (Jacobsson et al., 2013; Edouard et al., 2015a). In addition, the current study is, to the best of our knowledge, the first study using the OSTRC Questionnaire to monitor injury and illness prevalence in high level Youth & Junior level track and field athletes. Indeed, we used an epidemiological methodology which takes into account the limits of the traditional “time loss” model (Bahr, 2009; Clarsen et al., 2013, 2014; Pluim et al., 2016). Then, in an individual sport like Athletics, in which data collection is a challenge (Edouard et al., 2014), almost all the targeted population participated in the study (92%) and a high response rate was sustained throughout.

Some limitations related to the data collection methods have been previously discussed (Clarsen et al., 2014; Pluim et al., 2016; Von Rosen et al., 2016; Aasheim et al., 2018; Moseid et al., 2018), it is however of interest to acknowledge them again. Since the data was reported directly by the athletes (athlete's self-reports), the quality of the data depends on their will and time, in addition to other parameters influencing self-reported data collection (Jacobsson et al., 2013; Clarsen et al., 2014; Pluim et al., 2016; Von Rosen et al., 2016; Aasheim et al., 2018; Moseid et al., 2018). Athletes can sometimes report as injury a “normal” pain related to the athletics practice, or as illness a “transient” problem (e.g., dizziness, tiredness, etc.; Pluim et al., 2016; Aasheim et al., 2018; Moseid et al., 2018). In order to limit this bias, the Athletics Ireland Physiotherapist checked and classified each health problem, and this is why we also used the “substantial problem” definition, which filters out the least consequential problems and may provide a better estimate of the impact of injuries and illnesses on athletes' health (Moseid et al., 2018). Some could have omitted or minimized their health problems, because they feared that this would have consequences for their selection in the national team. Athletes' self-reports are also dependent on both high responses rates throughout the course of the study. In the present study, the average response rate decreased as the season progressed (≈25% decrease from week 2 to week 30), without rupture at a specific period. This has also previously been reported, and it seems of great interest to better understand why the response rate decreased, for instance: Did the athletes find it boring to answer the questionnaire and did not see any interest in them? Were there explanations related to the sport: they did not want their medical information to be known at the proximity of important competitions for fear of not being selected…? Then, measures should be found to limit this missing data source leading to potential bias. No athlete was excluded because of “recurrent” missing data, which can represent a limit. Most of the data was self-reported data, limited objective data was collected, and no anthropometric data (Jacobsson et al., 2013). The questionnaire used in the present study (Oslo Sports Trauma Research Center questionnaire) has been developed and validate for use in adult athletes (Clarsen et al., 2013, 2014), and not for use in Youth athletes, which could represent a limitation (Pluim et al., 2016). However, it has previously been used with success in population of youth athletes in elite junior tennis (Pluim et al., 2016), in adolescent elite orienteerers (Von Rosen et al., 2016), in youth football players (Leppänen et al., 2019), in junior handball players (Aasheim et al., 2018), and in youth elite athletes in multiple sports (Moseid et al., 2018), and appears of interest in sports who have limited access to medical personnel (e.g., athletics; Edouard et al., 2014; Leppänen et al., 2019), and the present study population aged from 16 to 18 which are close to adults. A recall bias could lead to bias (Moseid et al., 2018), although asking on health problem occurred during the previous week aimed to limit this bias. No exposure data was collected (training and competition duration and intensity), which could have been of interest to better understand injury risk. We did not analyse subsequent or recurrent health problems. No power calculations were performed to establish the size of the study population as a basis for statistical testing, since we aimed to reach the entire population defined elite track and field athletes in Ireland.

The relatively high prevalence of health problems in this group of Youth and Junior track and field athletes is a cause for concern.

Prevention is key and can be done through education of athletes and all their stakeholders (coaches, parents, medical teams, athlete's caregivers; Jacobsson et al., 2018). Education programmes should take into account the knowledge of targeted audiences and characteristics of health problems being addressed (Jacobsson et al., 2018; Rodríguez-serrano et al., 2018). Stakeholders should pay attention and not neglect athletes' complaints of pain or fatigue, and where appropriate early care of health problems should be facilitated (including a clear diagnosis and an optimized treatment/care or rehabilitation). All key stakeholders should be involved in the development of primary prevention interventions (Jacobsson et al., 2013; Pluim et al., 2016).

For illness, prevention measures could include: screening tests for airway problems, but also general illness prevention measures (including but not restricted to; Engebretsen et al., 2010; Hanstad et al., 2011; Alonso et al., 2012; Périard et al., 2017; Timpka et al., 2017; Moseid et al., 2018): drinking regularly and only “safe” water, eating only “safe” food, regular hand washing, decreasing contact with sick people, avoiding dehydration & heat stress, and increasing uptake of vaccinations. Time should be spent on developing adolescent-adapted education resources, focused on eating, sleeping, social media, and screen time.

For injuries, prevention measures should be focused on muscle injuries, especially located on the hamstring, calf and trunk, by general strengthening/stretching programmes, screening athletes at risk, and providing individualized deficiency-based programmes. Efforts should also be made to better understand the risk factors and mechanisms of these main injuries to develop/improve prevention measures.

CONCLUSIONS

This study provides important information regarding the extent of health problem in Youth and Junior track and field athletes. Almost all Youth and Junior athletes presented at least one health problem during the season, and almost a third a health problem at each time of the season. Hamstring, trunk, and lower leg muscle injuries were the most frequent reported injuries, and upper respiratory tract problems the most frequently reported illnesses. These results could help orient injury and illness prevention strategies in Youth and Junior athletes toward these main injuries.

DATA AVAILABILITY

The datasets analyzed in this manuscript are not publicly available. Requests to access the datasets should be directed to paulcarragher@instituteofsport.ie.

ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the study was approved by the Saint-Etienne University Hospital Ethical Committee (IORG0004981). Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.

AUTHOR CONTRIBUTIONS

PC conceived, designed the study, and performed data collection. PC, AR, and PE analyzed the data, interpreted the results and edited, critically revised the manuscript, and approved the final version. PC and PE drafted the manuscript and prepared the table/figure.

ACKNOWLEDGMENTS

The authors would like to thanks all athletes who were members of the 2015–2016 AIACS who participated in the study, as well as Athletics Ireland staff who facilitated the study, Kevin Ankrom (High Performance Director 2012–2016) and Jacqui Freyne (Junior High Performance Manager).

REFERENCES

 Aasheim, C., Stavenes, H., Andersson, S. H., Engbretsen, L., and Clarsen, B. (2018). Prevalence and burden of overuse injuries in elite junior handball. BMJ Open Sport Exerc. Med. 4:e000391. doi: 10.1136/bmjsem-2018-000391

 Alonso, J.-M., Edouard, P., Fischetto, G., Adams, B., Depiesse, F., and Mountjoy, M. (2012). Determination of future prevention strategies in elite track and field: analysis of Daegu 2011 IAAF Championships injuries and illnesses surveillance. Br. J. Sports Med. 46, 505–514. doi: 10.1136/bjsports-2012-091008

 Bahr, R. (2009). No injuries, but plenty of pain? On the methodology for recording overuse symptoms in sports. Br. J. Sports Med. 43, 966–972. doi: 10.1136/bjsm.2009.066936

 Bennell, K. L., and Crossley, K. (1996). Musculoskeletal injuries in track and field: incidence, distribution and risk factors. Aust. J. Sci. Med. Sport 28, 69–75.

 Clarsen, B., Myklebust, G., and Bahr, R. (2013). Development and validation of a new method for the registration of overuse injuries in sports injury epidemiology: the Oslo Sports Trauma Research Centre (OSTRC) overuse injury questionnaire. Br. J. Sports Med. 47, 495–502. doi: 10.1136/bjsports-2012-091524

 Clarsen, B., Rønsen, O., Myklebust, G., Flørenes, T. W., and Bahr, R. (2014). The Oslo Sports Trauma Research Center questionnaire on health problems: a new approach to prospective monitoring of illness and injury in elite athletes. Br. J. Sports Med. 48, 754–760. doi: 10.1136/bjsports-2012-092087

 D'Souza, D. (1994). Track and field athletics injuries - a one-year survey. Br. J. Sports Med. 28, 197–202. doi: 10.1136/bjsm.28.3.197

 Edouard, P., Alonso, J. M., Jacobsson, J., Depiesse, F., Branco, P., and Timpka, T. (2015a). Injury prevention in athletics: the race has started and we are on track! New Stud. Athl. 30, 69–78.

 Edouard, P., Branco, P., and Alonso, J.-M. (2014). Challenges in Athletics injury and illness prevention: implementing prospective studies by standardised surveillance. Br. J. Sports Med. 48, 481–482. doi: 10.1136/bjsports-2013-093093

 Edouard, P., Branco, P., and Alonso, J.-M. (2016). Muscle injury is the principal injury type and hamstring muscle injury is the first injury diagnosis during top-level international athletics championships between 2007 and 2015. Br. J. Sports Med. 50, 619–630. doi: 10.1136/bjsports-2015-095559

 Edouard, P., Feddermann-Demont, N., Alonso, J. M., Branco, P., and Junge, A. (2015b). Sex differences in injury during top-level international athletics championships: surveillance data from 14 championships between 2007 and 2014. Br. J. Sports Med. 49, 472–477. doi: 10.1136/bjsports-2014-094316

 Edouard, P., Junge, A., Sorg, M., Timpka, T., and Branco, P. (2019). Illnesses during 11 international athletics championships between 2009 and 2017: incidence, characteristics and sex-specific and discipline-specific differences. Br. J. Sports Med. doi: 10.1136/bjsports-2018-100131. [Epub ahead of print].

 Edouard, P., Morel, N., Serra, J.-M., Pruvost, J., Oullion, R., and Depiesse, F. (2011). [Prévention des lésions de l'appareil locomoteur liées à la pratique de l'athlétisme sur piste. Revue des données épidémiologiques]. Sci. Sports 26, 307–315. doi: 10.1016/j.scispo.2011.04.003

 Edouard, P., Samozino, P., Escudier, G., Baldini, A., and Morin, J. B. (2012). Injuries in youth and national combined events championships. Int J Sport. Med 33, 824–828. doi: 10.1055/s-0031-1301332

 Engebretsen, L., Steffen, K., Alonso, J. M., Aubry, M., Dvorak, J., Junge, A., et al. (2010). Sports injuries and illnesses during the Winter Olympic Games 2010. Br. J. Sports Med. 44, 772–780. doi: 10.1136/bjsm.2010.076992

 Feddermann-Demont, N., Junge, A., Edouard, P., Branco, P., and Alonso, J.-M. (2014). Injuries in 13 international Athletics championships between 2007-2012. Br. J. Sports Med. 48, 513–522. doi: 10.1136/bjsports-2013-093087

 Fuller, C., Ekstrand, J., Junge, A., Andersen, T. E., Bahr, R., Dvorak, J., et al. (2006). Consensus statement on injury definitions and data collection procedures in studies of football (soccer) injuries. Scand. J. Med. Sci. Sport. 16, 83–92. doi: 10.1111/j.1600-0838.2006.00528.x

 Hanstad, D. V., Rønsen, O., Andersen, S. S., Steffen, K., and Engebretsen, L. (2011). Fit for the fight? Illnesses in the Norwegian team in the Vancouver Olympic Games. Br. J. Sports Med. 45, 571–575. doi: 10.1136/bjsm.2010.081364

 Jacobsson, J., Bergin, D., Timpka, T., Nyce, J. M., and Dahlström, Ö. (2018). Injuries in youth track and field are perceived to have multiple-level causes that call for ecological (holistic-developmental) interventions: a national sporting community perceptions and experiences. Scand. J. Med. Sci. Sport. 28, 348–355. doi: 10.1111/sms.12929

 Jacobsson, J., Timpka, T., Kowalski, J., Nilsson, S., Ekberg, J., Dahlström, Ö., et al. (2013). Injury patterns in Swedish elite athletics: annual incidence, injury types and risk factors. Br. J. Sports Med. 47, 941–952. doi: 10.1136/bjsports-2012-091651

 Jacobsson, J., Timpka, T., Kowalski, J., Nilsson, S., Ekberg, J., and Renström, P. (2012). Prevalence of musculoskeletal injuries in Swedish elite track and field athletes. Am. J. Sports Med. 40, 163–169. doi: 10.1177/0363546511425467

 Leppänen, M., Pasanen, K., Clarsen, B., Kannus, P., Bahr, R., Parkkari, J., et al. (2019). Overuse injuries are prevalent in children's competitive football: a prospective study using the OSTRC Overuse Injury Questionnaire. Br. J. Sports Med. 53, 165–171. doi: 10.1136/bjsports-2018-099218

 Morin, J.-B., Gimenez, P., Edouard, P., Arnal, P. J., Jiménez-Reyes, P., Samozino, P., et al. (2015). Sprint acceleration mechanics: the major role of hamstrings in horizontal force production. Front. Physiol. 6:404. doi: 10.3389/fphys.2015.00404

 Moseid, C. H., Myklebust, G., Fagerland, M. W., Clarsen, B., and Bahr, R. (2018). The prevalence and severity of health problems in youth elite sports: a 6-month prospective cohort study of 320 athletes. Scand. J. Med. Sci. Sport. 28, 1412–1423. doi: 10.1111/sms.13047

 Opar, D. A., Drezner, J., Shield, A., Williams, M., Webner, D., Sennett, B., et al. (2014). Acute hamstring strain injury in track-and-field athletes: a 3-year observational study at the Penn Relay Carnival. Scand. J. Med. Sci. Sport. 24, 254–259. doi: 10.1111/sms.12159

 Périard, J. D., Racinais, S., Timpka, T., Dahlström, Ö., Spreco, A., Jacobsson, J., et al. (2017). Strategies and factors associated with preparing for competing in the heat: a cohort study at the 2015 IAAF World Athletics Championships. Br. J. Sports Med. 51, 264–271. doi: 10.1136/bjsports-2016-096579

 Pluim, B. M., Loeffen, F. G., Clarsen, B., Bahr, R., and Verhagen, E. A. (2016). A one-season prospective study of injuries and illness in elite junior tennis. Scand. J. Med. Sci. Sport. 26, 564–571. doi: 10.1111/sms.12471

 Rodríguez-serrano, L. I., Timpka ToomasEkberg, J., Dahlström, Ö., and Jacobsson, J. (2018). Young athletes ' health knowledge system : Qualitative analysis of health learning processes in adolescent sportspersons. Scand. J. Med. Sci. Sport. 28, 1272–1280. doi: 10.1111/sms.13020

 Steffen, K., and Engebretsen, L. (2010). More data needed on injury risk among young elite athletes. Br. J. Sports Med. 44, 485–489. doi: 10.1136/bjsm.2010.073833

 Timpka, T., Alonso, J.-M., Jacobsson, J., Junge, A., Branco, P., Clarsen, B., et al. (2014). Injury and illness definitions and data collection procedures for use in epidemiological studies in Athletics (track and field): consensus statement. Br. J. Sports Med. 48, 483–490. doi: 10.1136/bjsports-2013-093241

 Timpka, T., Jacobsson, J., Bargoria, V., Périard, J. D., Racinais, S., Ronsen, O., et al. (2017). Preparticipation predictors for championship injury and illness: cohort study at the Beijing 2015 International Association of Athletics Federations World Championships. Br. J. Sports Med. 51, 272–277. doi: 10.1136/bjsports-2016-096580

 van Mechelen, W., Hlobil, H., and Kemper, H. C. (1992). Incidence, severity, aetiology and prevention of sports injuries. a review of concepts. Sports Med. 14, 82–99. doi: 10.2165/00007256-199214020-00002

 Von Rosen, P., Heijne, A. I., and Frohm, A. (2016). Injuries and associated risk factors among adolescent elite orienteerers: a 26-Week prospective registration study. J. Athl. Train. 51, 321–328. doi: 10.4085/1062-6050-51.5.01

 Watson, M. D., and Dimartino, P. P. (1987). Incidence of injuries in high school track and field athletes and its relation to performance ability. Am. J. Sports Med. 15, 251–254. doi: 10.1177/036354658701500310

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Carragher, Rankin and Edouard. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fspor-01-00013-t003.jpg
All athletes Male athletes Female athletes

Total  Endurance  Explosive  Total  Endurance  Explosive  Total  Endurance  Explosive
n=22 n="52 =30 n=15 n=15 n=44 n=7 n=87
Affected system
Upper respiratory tract 730 818 692 733 867 600 727 714 730
Lower respiratory tract 95 45 115 6.7 6.7 6.7 1.4 0.0 135
Gastrointestinal 108 9.1 15 16.7 67 267 68 14.3 54
Urogenital/Gynecological 27 45 1.9 00 00 00 45 143 27
Neurological 14 00 1.9 00 00 00 23 00 2.7
Ophtalmological/Otological 27 00 38 33 00 67 23 00 27
Severity
Minor 689 682 692 66.7 733 60.0 705 57.4 730
Moderate 311 318 308 333 2.7 400 205 429 27.0

Severe 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0





OPS/images/fspor-01-00013-t004.jpg
Al athletes Male athletes Female athletes

Total  Enduranceathletes  Explosive athletes  Total Endurance male athletes Explosive male athletes Total Endurance female athletes Explosive female athletes
Total  Acute  Overuse  Acute  Overuse  Total  Total  Acute Overuse Total  Acute Overuse  Total  Total  Acute  Overuse  Total  Acute  Overuse
TOTAL 117 (100.0) 9 (100.0) 24 (100.0) 38 (100.0) 46 (100.0) 64 (100.0) 25 (100.0) 8 (100.0) 17 (100.0) 39 (100.0) 19 (100.0) 20 (100.0) 53 (100.0) 8 (100.0) 1 (100.0) 7 (100.0) 45 (100.0) 19 (100.0) 26 (100.0)

1 09 0 (09 0 ©O 1 26 0 (O 0 0O 0 ©O 0 QO 0 (VO 0 (O 0 (O 0 (O 1 (19 0 O 0 (0O 0 (O 1 @2 1 (3 0 0
15 (128 1 (1) 0 00 8 @) 6 (180 9 (141) 0 (00 0 @O O (0 O @31 6 @16 3 (150 6 (1.3 1 (125 1(1000 0 (0 5 (1L 2 (10§ 3 (11§
9 N 1M 0 ©O 3 09 5 (109 7 (109 1 (0 1 (12§ O (00 6 (154 I (158 3 (150 2 (38 O 00 0 OO 0 ©0 2 @4 0 ©O 2 @7
12 (109 1 (114) 4 (167 4 (105 3 65 5 78 2 B0 1 (125 1 69 I (1) 2 (105 1 (0 7 (132 3 (75 0 00 3 (29 4 @9 2 (10§ 2 @7
5 (@43 0 00 0 ©O 3 (9 2 @3 2 BY 0 (0O O EO O O 2 BN O QO 2 (100 3 E) O 0O 0 OO 0 ©0 8 E) 3 (15§ 0 OO
2 (@22 1 (10 2 @3 7 (184 16 @48 14 @19 3 (120 1 (125 2 (11§ 11 269 3 (158 8 @00 12 (226 0 00 O (0O O (0 12 67 4 @11 8 (0§
14 (120 2 (22 6 (250 6 (158 O (00 10 (15§ 7 @80) 2 (250) 5 (94 3 @7) 3 (158 O (00 4 @5 1 (12§ 0 ©O 1 (43 3 ©) 3 (158§ 0 (OO
5 @43 0 09 3 (129 0 00 2 @Y 4 (63 3 (12000 OO 3 (176 1 @6 0 ©O 1 SO 1 (19 0 00 0 09 0 ©O 1 @2 0 ©0 1 @§
16 (187) 2 @22) 3 (129 3 @9 8 (74 5 (8 3 (1202 @50 1 (59 2 GA) 0 ©O 2 (100 11 (08 2 @50 O (0 2 @86 9 Q0O 3 (158 6 (231)
2 (1m0 09 0O ©O 2 (3 0 (O 1 (1§ 0 (0O 0 (O 0 (O 1 @§ 1 (3 0 ©O 1 (19 0 (0O 0 (0 0O O 1 2 1 63 0 0
12 (103 1 (111) 6 50 1 @6 4 B7) 7 (109 6 (40 1 (125 5 (294 1 6 1 63 0 (00 5 @4 1 (12§ 0 00 1 (43 4 B9 0 (00 4 (154
109000 0 ©O 1 (26 0 (0O 0 0O 0 (00 0 @O 0 (0O 0 (OO 0 OO 0 (O 1 (19 0 @0 0 00 O O 1 @2 1 53 0 (0
Stress fracture 2 (1) 0 0O 2 B3 O @O 0 (O O (0O 0 (0O 0 @O O () 0 0 0 @O O ©0 2 (8 2 (50 0 ) 2 (8§ 0 (0O 0 (0O 0 (00
Other bone injuries 9 @D 1N 3 (125 1 @8 4 BN 5 7Y 4 (160 1 (125 3 (76 1 @8 1 63 0 ©) 4 0§ 0 00 O OO 0 ©O 4 ©9 O 00 4 (154
Ligmanetous inuries 9 @) 0 0O 1 @Y 7 (B4 1 @2 5 78 1 (40 O OO 1 (69 4 (103 I (158 1 GO 4 @5 O 00 0 0O 0 (©0 4 B9 4 @L) 0 OO
Meniscus/cartiage 3 @6 0 0O 0O @O 2 (63 1t @2 1 (16 0 (0O 0 (O 0 (O 1T @G 1 63 0 0O 2 @§ 0 (0O 0 (0O 0O 0 2 @4 1 63 1 GF
Muscle strain/tear 15 (128 4 (444) 0 (00 11 289 O (0 8 (125 4 (160 4 (00 O (0O 4 (103 4 @) O ©O 7 (132 0 00 0 ©) 0 (©O 7 (5§ 7 @8 0 ©0
Muscle cramps 59 (604) 2 (22 8 (Y 12 (B16) 7 (04 0 @6Y 5 (0O 1 (125 4 (85 25 @41 8 @2N) 17 €50 20 (47) 5 (€25 1 (1000 4 (T4 24 (Y 4 @11) 20 (69
Tendinosistendinopathy/ 15 (12.8) 1 (111) 10 @17) 2 (63 2 @3 12 (188 10 @00) 1 (128 O (29 2 GA) 1 63 1 (O 8 6N 1 (125 0 09 1 (43 2 @4 1 63 1 @F
aponeurosis

Atit/syoviisbustis 4 @4) 1 (1) 0 00 2 63 1 @2 8 @) 1 @0 1(125 0 00 2 G 1 69 1 60 1 (19 0 00 0 0O 0 ©O 1 @2 1 6y 0 EO
impignement

Minor 62 (830) 5 (556) 14 (S83) 17 (447) 26 (565) 34 (53.1) 15 (00) 4 (500) 11 (647) 19 (487) 8 (21) 11 (§50) 28 (528) 4 (00) 1 (1000) 3 (429 24 (33 O (47.4) 15 (57.7)
Moderate 3 (@08 1 (1) 6 (250 12 @16 17 (70 21 (28 6 (40) 1 (125 5 (20.4) 15 (885 8 @21) 7 (350 15 (83 1 (125 0 ©0) 1 (143 14 @11 4 (1) 10 (385
Severo 19 (162) 3 (333) 4 (167 9 (237) 3 (65 9 (141) 4 (160) 3 (75 1 (59 5 (128 3 (158 2 (100 10 (189) 3 (75 0 00 3 (29 7 (156 6 (316 1 (@38
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