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 2 

Abstract 24 

Following the outbreak of COVID-19 (coronavirus), the UK entered a national lockdown, and all sport 25 

was suspended. The study aimed to explore the process of returning to gymnastics training after several 26 

months away from the gym, with particular interest towards training load and injury. Twenty-six, 27 

national programmed gymnasts from Men’s artistic, Women’s artistic and Trampoline gymnastics 28 

recorded training load and injury whilst returning to training. At the end of data collection, 3 coaches 29 

were interviewed to further explore the experiences and practices of returning to training. Home-based 30 

training during lockdown was seen as beneficial in maintaining a level of fitness. Coaches described a 31 

gradual increase in training to reduce the risk of injury and this partly explains a non-significant 32 

association between training load and a substantial injury (P=0.441). However, week-to-week changes 33 

in training load following periods of additional restrictions (additional lockdown, periods of isolation or 34 

substantial restrictions), were not always gradual. There was a significant association between an injury 35 

in the preceding week (niggle or substantial injury to a different body part) and a substantial injury in 36 

the subsequent week (RR: 5.29, P=0.011). Monitoring training was described to be a useful practice 37 

during the process of returning to training. Coaches believed that although the short-term 38 

development of their gymnasts were affected, the long-term development would not be impacted from 39 

COVID-19. It is anticipated that learnings from this study can be applied to future practices and 40 

situations, particularly when gymnasts are away from the gym for an extended period. 41 

 42 

Keywords: COVID-19, Gymnastics, Trampoline, Return to Training, Training Load, Injury, 43 

Niggles  44 
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Introduction 45 

In March 2020, following the outbreak of COVID-19 (coronavirus), the UK entered its first national 46 

lockdown as an attempt to reduce the spread of the virus. As a result, all organised sport was suspended 47 

and during this time young gymnasts, like many other athletes, were restricted to home-based exercise 48 

and training. Following the easing of restrictions, gymnasts in England, gradually followed by gymnasts 49 

in Northern Ireland, Wales and Scotland, were able to return to training within a gym environment.  50 

 51 

One particular concern of returning to sport-specific training following lockdown is the increased risk 52 

for injury 1-3. During the lockdown period, it was assumed athletes would experience a certain amount 53 

of detraining as a result of a reduction in training loads and sport-specific stimuli 2. Consequently, these 54 

changes in training may influence tissue structures and mechanical properties resulting in an increased 55 

risk of injury if not considered or appropriately addressed when returning to sport-specific training 2. 56 

From a training load perspective, previous research has associated sudden increases or ‘spikes’ in 57 

training load with an increased risk of sustaining an injury 4-6. To avoid sudden increases in training load 58 

whilst returning to training following national lockdown, it was recommended by researchers and 59 

practitioners in professional and amateur sports contexts 7,8 that training should be increased gradually 60 

to minimise the risk of injury. Recent research has also suggested that athletes experiencing minor 61 

injuries or ‘niggles’ may be at an increased risk of injury in the following week 9.  As it is likely athletes 62 

will experience niggles when returning to training, flagging niggles may act as a tool for reducing the 63 

risk of more substantial injuries. Reducing the risk of injury in competitive, young gymnasts as they 64 

return to gym-based training was also important to minimise any further disruption to their 65 

development. 66 

 67 

Typically, gymnasts train in the gym all year round for multiple hours each week, with minimal time 68 

spent out of the gym. The national lockdown has created a unique opportunity to explore the process 69 

of returning to gym-based training after several months away. Findings from this study may provide 70 

future guidance for returning to gym-based training following an extended period away from the gym 71 

(e.g., due to injury or illness). The primary aim of the study was to explore how competitive, young 72 

gymnasts returned to training in gyms following the UK’s initial COVID-19 national lockdown, with 73 

particular interest towards training load and injury. The second aim of the study was to understand the 74 

perceptions and experiences of coaches during this time. 75 

 76 

Materials and Methods 77 
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A mixed-method design was used develop a complete understanding of returning to gymnastics 78 

training 10. Training load and injury were recorded between the 25th July and the 13th December 2020. 79 

At the end of data collection, three coaches were interviewed to further explore the experiences and 80 

practices of returning to training. 81 

Gymnasts from Women’s artistic (WAG), Men’s artistic (MAG) and Trampoline (TRA) Great Britain 82 

Pathway Programmes were invited via email to take part in the study. Following data collection, a 83 

purposive sample of three coaches (Table 1) who’s gymnast(s) had participated in the study, were 84 

invited via email to participate in individual interviews. Consent and assent were provided via an online 85 

survey by parents and gymnasts, respectively. Consent was also obtained from the interviewed 86 

coaches. The study was approved by the University of Bath Research Ethics Approval Committee for 87 

Health. 88 

 89 

***Insert Table 1 near here*** 90 

Data collection for each gymnast began in line with their club reopening. Each gymnast received a 91 

training capture form via email and was asked to complete the form for each training session following 92 

their return to the gym. Gymnasts were asked to record separate duration (min) and rate of perceived 93 

exertion (RPE [0-10]) 11,12 scores for each apparatus or activity 13 to account for the long duration of 94 

training sessions (3-4 hours) and variance in demands of each apparatus/activity. An RPE scale with 95 

verbal anchors was provided for each gymnast 11.  Trampoline gymnasts were also asked to record the 96 

total difficulty of skills for each trampoline session as requested by National Trampoline Coaches. 97 

 98 

Gymnasts were instructed to report details of any pain or injury (i.e., location) for each 99 

apparatus/activity. Additionally, gymnasts reporting any pain or injury were requested to complete the 100 

updated Oslo Sports Trauma Research Center Questionnaire on Health Problems (OSTRC-H2) 14,15 at 101 

the end of each week. Injury was defined in this study as any physical complaint reported by the 102 

gymnast using the OSTRC-H2 questionnaire as a consequence of rapid or repetitive transfer of kinetic 103 

energy. An injury was defined as substantial if it resulted in moderate or severe reductions in sports 104 

performance or training, or time loss 15-17. An injury was described as a ‘niggle’ if it did not result in 105 

moderate or severe reductions in sports performance or training, or time loss. Blisters, skin tears, illness 106 

and any medical conditions were excluded from the study. 107 

 108 

 109 
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Three interviews took place between the 18th and 21st December 2020 using an online video platform. 110 

Audio was recorded using a sound recording application. A pilot interview was completed prior with a 111 

National Coach. Only the principal investigator (interviewer) and individual coach were present during 112 

the interview.  Similar to the protocols employed by Cumming, Brown, Mitchell, Bunce, Hunt, Hedges, 113 

Crane, Gross, Scott, Franklin 18 and Patel, McGregor, Fawcett, Bekker, Williams, Williams, Cumming 19, 114 

both written and verbal methods were used in the interviews. At the start of the interview, the coach 115 

was instructed to ‘write three words to describe what coaching gymnastics has been like since returning 116 

to the gym from lockdown one’. The coach was then asked to elaborate on each word, where 117 

conversation from the activity led into the main interview. The interview itself was semi-structured in 118 

design to allow flexible questioning and was based on experience, practice, performance and injury 119 

since returning to a gym environment following the first national lockdown (Appendix 1). Additional 120 

field notes were made only to guide the flow of the interview. 121 

 122 

Descriptive statistics were calculated for gymnasts, training load and injury. Only gymnasts completing 123 

a minimum of 10 weeks of data were analysed. The final week of data was omitted for each gymnast if 124 

a full week was not recorded. Training load data was shortened if a substantial period of duration or 125 

RPE data were missing (15 weeks omitted). Session-RPE (sRPE) [duration x RPE] was calculated for all 126 

training sessions. Missing RPE data (1% of 7916 reported training sessions/activity), was estimated from 127 

RPE of similar and recent training sessions. Training load was analysed as week-to-week changes in total 128 

weekly load, expressed as a percentage value. 129 

 130 

The OSTRC-H2 questionnaire was used to calculate the prevalence and severity of an injury for each 131 

week. Missing OSTRC-H2 questionnaires (10% of 130 the questionnaires used in the study) were 132 

estimated from details of reported pain or injury. OSTRC-H2 questionnaires with inconsistent answers 133 

(24% of 130 questionnaires used in this study) were corrected in accordance with details of reported 134 

pain or injury (e.g., If an athlete selected ‘full participation without health problems’ but also selected 135 

symptoms as ‘to a mild extent’ or if the questionnaire reflected the day of the injury rather than the 136 

week). Prevalence of injury was calculated for each week by dividing the number of gymnasts reporting 137 

an injury using the OSTRC-H2 questionnaire by the total number of gymnasts who completed a training 138 

capture form for that week of training. The same calculation was applied to calculate the prevalence of 139 

a substantial injuries.  140 

 141 

Descriptive statistics and statistical tests were performed using R Studio (version 3.3.6, The R 142 

Foundation for Statistical Computing Platform, Vienna, Austria), using the ‘lme4’ package for modelling 143 
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training load and injury 20. To remove potential skewing of results, outlier week-to-week changes were 144 

omitted if greater than 3 SD away from the mean. Week-to-week change values were offset by one 145 

week, such that a given week-to-week change value was associated with injury risk in the subsequent 146 

week (due to the impact that an injury in a given week would have on the loads undertaken that week). 147 

Generalised linear mixed-effects models were used to model the associations between week-to-week 148 

changes in training load and a substantial injury and, the association between preceding injury (niggle 149 

or substantial injury to a different body part) and a substantial injury in the subsequent week using a 150 

binomial distribution and complementary log-log link function. Week-to-week changes and were 151 

modelled as a numeric fixed effect and gymnast ID was modelled as a random effect.  152 

 153 

Interviews ranged between 23 and 64 minutes (average = 38 min). Interview audios were manually 154 

transcribed verbatim for analysis. All identifiable names were anonymised and replaced with 155 

pseudonyms. Transcribed interviews were analysed manually by the principal investigator in Microsoft 156 

Excel. Interviews were analysed using thematic analysis based on the method described by Braun, 157 

Clarke 21. Coaches were given the opportunity to clarify initial interpretations and include additional 158 

comments if required to enhance the trustworthiness of interpreted data. 159 

 160 

Results 161 

Twenty-six (11 male; 15 female; age 11.9 ± 1.7 years) gymnasts (Table 2) recorded training load and 162 

injury as they returned to training in the gym. No gymnasts tested positively for COVID-19.  An 163 

additional 19 (10 male; 9 female) gymnasts were excluded from analysis. Of these 19 gymnasts, 17 164 

gymnasts recorded less than 10 weeks of data or provided inconsistent data, 1 gymnast formally 165 

withdrew from the study and 1 gymnast retired from gymnastics. 166 

***Insert Table 2 near here*** 167 

An average of 16.3 ± 3.8 (± SD) weeks of training load and injury data were analysed for each gymnast. 168 

Weekly changes in training load varied between each week and each gymnast (Figure 1). Overall, the 169 

average change of weekly training load throughout the data collection period (weeks 2 to 20) was 18.7% 170 

± 26.8% (± SD). During the data collection period, a total of 430 (average ± SD; 15.9 ± 15.7 per gymnast) 171 

days were recorded in an additional lockdown, isolation or when a gymnast had substantially restricted 172 

access to the gym (less than half of weekly sessions). Weekly changes in training load following 173 

additional lockdown, isolation or substantial restriction differed between gymnasts (Figure 1). On 174 
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average, weekly training load changed by 109.8% ± 140.7% (± SD) following an aforementioned 175 

restriction.  176 

 177 

***Insert Figure 1 near here*** 178 

The average weekly prevalence of an injury and the average weekly prevalence of a substantial injury 179 

was 28% (95% CI 23 to 34) and 11% (95% CI 8 to 13), respectively. The prevalence of a substantial injury 180 

was highest in week 3 (Figure 2) The most commonly described area for an injury to occur (weekly 181 

prevalence through the OSTRC-H2 questionnaires) was the lower extremities (59.1% [knee (20.1%), 182 

ankle/foot (19.5%), shin (7.9%), heel (6.7%), calf (1.8%), groin (1.2%), hamstring (1.2%), hip flexor 183 

(0.6%)], followed by the elbow (11.6%), shoulder (11.0%), wrist (6.7%) and chest/rib (6.1%). Other injury 184 

locations included back (3.0%), neck (1.2%), arm (0.6%) and thumb (0.6%). Discipline specific averages 185 

of training load and injury characteristics can be found in Appendix 2. 186 

 187 

***Insert Figure 2 near here*** 188 

There was no significant association between week-to-week changes in training load and the risk of a 189 

substantial injury in the subsequent week (P=0.441) (Figure 3). However, there was a significant 190 

association between a preceding injury (niggle or substantial injury to a different body part) and a 191 

substantial injury (RR: 5.29, P=0.011) (Figure 4). 192 

 193 

***Insert Figure 3 & 4 near here*** 194 

Six core themes and three sub-themes were identified through inductive thematic analysis using the 195 

interview guide as guidance. Definitions of the core themes can be found in Table 3 and supporting 196 

quotes can be found in Appendix 3. 197 

 198 

***Insert Table 3 near here*** 199 

Lockdown  200 

Home training during lockdown was discussed by all three coaches. This included individual training 201 

and group sessions on zoom . All three coaches expressed the benefits of training during lockdown from 202 

both a physical and mental perspective. In particular, coaches highlighted the positive impact that 203 

home training had on their gymnasts when they returned to training in the gym. Additionally, the MAG 204 
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coach articulated the benefit of lockdown itself on his older gymnast in terms of rest and recovery. 205 

Specifically, this gymnast was deemed to be in a period of rapid growth prior to lockdown.  206 

 207 

Challenges of returning to training in the gym 208 

Several challenges were articulated by coaches when they were able to return to training in a gym 209 

environment. One of the common challenges was knowing how quick to progress training alongside 210 

managing the speed of which the gymnast wanted to progress. Both the WAG and TRA coach also 211 

highlighted the growth of some gymnasts as a challenge when returning to training in the gym. Other 212 

challenges included gymnasts coming back at different abilities both physically and mentally, and 213 

challenges faced with unknown time frames, particularly regarding competitions getting cancelled. 214 

 215 

Rules & Restrictions 216 

Rules and restrictions were a specific challenge faced by all three coaches as they returned to training 217 

in the gym. These included late and/ or limited access to training venues, the banned use of foam pits 218 

and inability to support gymnasts from both a safety and confidence point of view. These rules & 219 

restrictions became a challenge when planning a safe return to gymnastics training. 220 

 221 

Return to training – Practice 222 

All three coaches described their return to training process as gradual, taking onboard the advice given 223 

from National Governing Bodies and experts in the field. Across the board, coaches started with basics 224 

and/or conditioning for the first few weeks before building up skills. In particular, the TRA coach 225 

emphasised breaking down skills further than normal. Although training was gradual, the MAG coach 226 

did add ‘if the gymnast said can I try this, I feel good, I would let them if they felt they were ready to do 227 

go further, quicker than my plan erm because in my mind I've never been through this before and I was 228 

maybe too cautious and maybe holding back a bit too much.’. 229 

 230 

Monitoring training load 231 

During the data collection period, coaches were asked to monitor internal training load using sRPE. All 232 

three coaches commented on the benefit of using RPE and how it was used to influence training. This 233 

included stimulating conversation with their gymnasts and modifying training. Additionally, the WAG 234 

coach discussed monitoring elements of external load such as ‘vault impacts so every time they hit the 235 

vault and that went up by 15% each week. Long swing actions on bars. On floor it was landing hard 236 

landings and onto soft they could do more but we strict on how many hard landings they did and impacts 237 

on the beam.’ The WAG coach also collected wellness measurements at the start of each training 238 



 9 

session and an RPE at the end. None of these variables of load were previously monitored prior to 239 

lockdown. All three coaches expressed that they would like to continue monitoring internal training 240 

load variables in the future. 241 

 242 

Full training 243 

The time period to return to full training (volume and ability) differed between coaches. The WAG coach 244 

suggested her gymnasts were at a similar ability of gymnastics before the second lockdown (~15 weeks) 245 

but was not able to reach the same volume (in reps per session) on all the pieces before the second 246 

lockdown. The MAG coach described his gymnasts to reach full training volume (in hours) to be 247 

between 6-8 weeks and 12 weeks to return to a similar ability prior to lockdown. The TRA coach 248 

described his gymnast to return to a similar amount of volume (measured in contacts) and ability within 249 

9-10 weeks. 250 

 251 

Niggles and injuries 252 

All three coaches described their gymnasts to experience niggles with only one WAG gymnast 253 

experiencing both an ongoing and acute injury, whilst returning to training in the gym. Coaches 254 

expressed their caution towards niggles and injuries when returning to training in the gym and 255 

explained the purpose for increasing training gradually was a means of reducing the risk of any injuries. 256 

This gradual approach was reflected on by the TRA coach when his gymnast experienced niggles 257 

following a sudden increase in training. 258 

 259 

Additional lockdowns or isolation 260 

The experience of additional lockdowns or isolation during the data collection period varied between 261 

all three coaches. This was attributed to the differing motivational levels of individual gymnasts, 262 

whether their gymnasts had to isolate and the home nation of the club. The WAG coach interviewed in 263 

this study was based in England. Although none of her gymnasts had to isolate, England went into a 264 

second, 4-week lockdown. Motivational levels during and following the second lockdown differed 265 

between gymnasts. 266 

 267 

The MAG coach interviewed in this study was based in Wales and during the data collection period 268 

experienced local lockdowns and a 2-week lockdown (‘circuit breaker’). In addition, some of his 269 

gymnasts had to isolate. Overall, motivation was perceived as constant but the varying level of 270 

gymnastics between individuals became challenging. The coach described a continuation of home 271 
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training during any lockdown or isolation and would then spend ‘probably at least a week of building 272 

back up’ when returning to a gym environment. 273 

 274 

Conversely, the TRA coach interviewed in this study was based in Scotland, which did not implement 275 

any additional lockdowns during the data collection period. The gymnast also did not have to isolate 276 

during this time. The coach described his gymnast as ‘very self-motivated in himself’ and believed that 277 

his gymnast would be able to cope in the future if he was no longer able to train through Scottish and 278 

Great Britain elite athlete exemption. 279 

 280 

Influence on development 281 

Similar views were shared by all three coaches regarding the influence of lockdowns on their gymnasts’ 282 

short and long-term development. Coaches explained that although lockdowns had influenced the 283 

gymnasts short term development, overall, their gymnast’s long-term development (i.e., development 284 

to becoming an elite gymnast) would not be affected. 285 

 286 

Discussion 287 

The overall aim of this study was to observe and explore how competitive, young gymnasts returned to 288 

training in the gym following the UK’s first national lockdown in light of the COVID-19 pandemic. 289 

Training at home during lockdown was seen as particularly beneficial on maintaining a level of fitness 290 

and proving advantageous when returning to training in the gym. Home training included, but was not 291 

limited to, strength and conditioning, flexibility, plyometrics, high intensity interval training (HIIT), and 292 

cardiovascular exercises (cycling, running). Artistic gymnasts also incorporated ballet and gymnastics 293 

specific conditioning (e.g. handstands, shaping etc) into their training during lockdown. The benefits of 294 

home training is aligned with previous research, where HIIT has been found to help maintain fitness 295 

during an offseason 22,23. Lockdown was also described by one coach as a period of rest and recovery 296 

for a gymnast experiencing rapid growth prior to lockdown. Typically, gymnastics training is comprised 297 

of year long, intense training, however, additional periods of rest or less intense training could benefit 298 

gymnasts experiencing periods of rapid growth. During the growth spurt, youth athletes are found to 299 

be at a greater risk of injury and often experience awkwardness during this time 24-26. In comparison, 300 

coaches found gymnasts who had experienced rapid growth throughout lockdown as a challenge when 301 

returning to the gym. Gymnastics coaches have previously described a temporary loss of skill associated 302 

with periods of rapid growth as challenging 19. In addition, the rules and restrictions imposed to 303 

maintain a COVID secure environment was expressed as challenging whilst returning to gymnastics in 304 
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the gym. Restrictions included late and or limited access to facilities, banned use of foam pits and the 305 

inability to support gymnasts. 306 

 307 

In general, coaches started with basics and conditioning before building up skills, it is, however, unclear 308 

as to whether coaches assessed their gymnasts at the start and during the return to training. Assessing 309 

the returning levels of fitness (i.e. flexibility, strength etc) provides a baseline for coaches, which 310 

therefore will aid the return to training process. A similar battery of testing is often conducted following 311 

an offseason to understand an athlete’s current level of fitness27. The observed week-to-week changes 312 

in training load was found to vary amongst gymnasts. Previous research has found inconsistencies 313 

between coaches and athletes’ perception of training load in other youth sports 28,29. Similarly, the 314 

discrepancies between perceived gradual increases in training load and actual training load could be 315 

partly due to differences in prescribed external load and the observed internal load of gymnasts (sRPE) 316 

collected in this study 30. Internal load was collected as it represents the individual response to external 317 

load and determines training outcome 30,31. Coaches interviewed in the study did articulated the 318 

benefits of using RPE to monitor and manage training, alongside other variables of training load. Prior 319 

to this study, RPE was not commonly used to monitor training load. It was, however, something that 320 

these coaches would consider using as a tool to help manage training in the future, along with other 321 

methods of monitoring training. Currently, the understanding and process of monitoring training load 322 

in gymnastics varies between disciplines (MAG,WAG &TRA) 19, therefore further research and coach 323 

education is required in this area. 324 

 325 

The location of injuries was reported most commonly in the lower extremities, which is similar to 326 

previous research in youth gymnastics 32,33, however, in this study, injuries were most prevalent in the 327 

knee. This differs from preceding literature, where injuries are most frequently reported to occur in the  328 

ankle32,33. The prevalence of a substantial injury appeared to be highest during the first few weeks of 329 

returning to training in the gym, with the highest prevalence of injury on week 3. This finding was similar 330 

to the high incidence of Achilles tendon ruptures immediately following the National Football League 331 

lockout 34. The return to training process was described as gradual but proved challenging on knowing 332 

how quick to progress and managing gymnasts’ expectations of progression. On reflection, one coach 333 

believed they were over cautious on the progression and perhaps could have progressed slightly faster. 334 

Increasing training gradually was emphasised as a means of reducing the risk of injury. This could partly 335 

account for no significant association between week-to-week changes and the risk of a substantial 336 

injury amongst gymnasts. In comparison, large increases in absolute week-to-week changes in load 337 

have also been found to increase the risk of injury in professional rugby players and adolescent Gaelic 338 
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football players 35,36. A similar concept was reflected on by one coach, where the gymnast experienced 339 

niggles following a sudden increase in training load and was therefore something they would have 340 

avoided in hindsight. The differences in findings may also be related to the small number of substantial 341 

injuries recorded in this data collection, at least 20 to 50 injury cases are required to detect a moderate 342 

to strong associations 37. Coaches from all disciplines did experience niggles amongst their gymnasts. 343 

Some of these niggles may be a result of gymnasts experiencing rapid growth 33. Interestingly, there 344 

was a significant association between an injury in the preceding week (niggle or substantial injury of a 345 

different body part) and a substantial injury. From an applied perspective, taking into consideration any 346 

injury (including niggles) whilst training may reduce the risk of a more substantial injury developing in 347 

the following week 9. Research in this area is limited and requires further exploration.  348 

 349 

Additional lockdown, periods of isolation or substantial restrictions to the gym varied between 350 

gymnasts. Variations in these additional restrictions were a result of location, elite athlete exception 351 

(where athletes at a certain level have been given permission to continue training), facility access and 352 

self-isolation. Although one coach explained how he spent at least a week building training back up 353 

following an aforementioned restriction, the observed week-to-week changes in training load were 354 

varied. A possible explanation for this variation may be the ability of gymnasts to maintain similar modes 355 

and load when training during these restrictions compared to gym training. In addition, following 356 

restrictions or anticipated restrictions, coaches also articulated differing motivational levels of their 357 

gymnasts.  358 

 359 

Gymnasts were described as returning to their pre-lockdown abilities within approximately 9-15 weeks. 360 

The variation in time is likely to be due to additional restrictions, individual isolations as well as 361 

individual variations. Coaches shared similar views on the impact of COVID-19 on their gymnast’s long 362 

and short-term development. Although their gymnast’s short-term development had been affected by 363 

COVID-19, overall coaches believed that their gymnast’s long-term development of becoming an elite 364 

level gymnast would not be affected.  365 

 366 

Due to the nature of the study, only a small number of high-level, pathway gymnasts training load and 367 

injury data was captured, therefore interpretations should be taken with caution. Similarly, only three 368 

coaches were interviewed and therefore experiences, and opinions may not be representative of all 369 

gymnastics coaches. Nevertheless, the mixed methods employed in this study provides a well-rounded 370 

appraisal of returning to training in the gym. In addition, there are a few limitations in relation to data 371 

collection. As the capture forms were self-reported by gymnasts (with coach or parent assistance), it is 372 
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unknown whether any training session or activities were not reported, whether gymnasts took part in 373 

other sports or physical activities outside of gymnastics and at what time point the training load forms 374 

were completed in respect to training. With regards to the Oslo Sports Trauma Research Center 375 

Questionnaire on Health Problems, the understanding and interpretation of the forms may have 376 

influenced the finding in this study. In terms of RPE collection, there is limited and mixed research 377 

regarding the use of RPE in youth athletes and therefore should be considered when interpreting 378 

results 38. In addition, to overcome the long duration and different demands of gymnastics training, it 379 

was recommended that gymnasts provided a separate RPE rating for each activity. However, it is 380 

unclear whether sRPE captured in this way or in general is a valid method of collecting training load in 381 

gymnastics.  382 

 383 

Conclusion 384 

This study aimed to observe and explore competitive, young gymnasts returning to the gym following 385 

the first national lockdown in the UK. Training during lockdown was seen as beneficial in maintaining a 386 

level of fitness. Additionally, lockdown was also perceived as a possible time for rest and recovery. 387 

Coaches interviewed in this study experienced some challenges whilst returning to the gym including 388 

rules and restrictions to maintain a COVID secure environment. Coaches described a gradual increase 389 

in training to reduce the risk of injury and this could partly explain a non-significant association between 390 

week-to-week changes and the risk of injury. Additionally, there was a significant association between 391 

a substantial injury and an injury (niggle or substantial injury of a different body part) in the preceding 392 

week. Monitoring training load was seen as useful throughout the return to training process. At the 393 

time of interview, coaches believed that these gymnasts’ long-term development would not be 394 

impacted from COVID-19.  395 

 396 

Perspectives 397 

Learnings from this study can be applied to future situations, particularly when young, competitive 398 

gymnasts are away from the gym for an extended period of time. It is also likely that a number of these 399 

learnings could be applied to other high-performance, youth athletes who are unable to access facilities 400 

for a prolonged period of time. Young athletes should be encouraged to continue training from home 401 

(where applicable) during periods where the gym cannot be accessed, to help maintain a level of fitness. 402 

This could include strength, sport-specific conditioning, and cardiovascular training such as HIIT 22. It is 403 

still recommended that any return to training is gradual, avoiding any large changes in week-to-week 404 

load, to reduce the risk of injury. Moreover, coaches should be encouraged to monitor internal loads 405 
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(e.g., RPE), alongside external measures of training load, to help guide and manage the return to 406 

training process. In general, injuries, including niggles, should also be taken into consideration to reduce 407 

the risk of a more substantial injury developing. For instance, training load modifications 39 and/or 408 

prehabilitation exercises could be used to prevent ‘niggles’ developing into substantial time-loss 409 

injuries. This study also raises the question as to whether youth gymnastics training is required to be 410 

intense all year round, particularly for gymnast’s experiencing growths spurts. From a development 411 

point of few, reduced periods of training and scheduled periods of recovery may contribute to 412 

gymnast’s longevity 25.  413 

 414 

  415 



 15 

Acknowledgements 416 

The authors would like to thank the gymnasts, parents and coaches for their contribution and 417 

efforts throughout this study. 418 

 419 

Funding details: This work was supported by British Gymnastics and University of Bath. 420 

 421 

 422 

Disclosure statement: The following authors, Alex McGregor and Karen Williams are 423 

employees of British Gymnastics. Author Tejal Sarika Patel is a contracted employee and partly 424 

supported by British Gymnastics. 425 

 426 

Data availability: Due to the nature of this research supporting data is not available. 427 

 428 

 429 

  430 



 16 

References 431 

 432 

1. Paoli A, Musumeci G. Elite Athletes and COVID-19 Lockdown: Future Health 433 

Concerns for an Entire Sector. In: Multidisciplinary Digital Publishing Institute; 2020. 434 

2. Sarto F, Impellizzeri FM, Spörri J, et al. Impact of potential physiological changes due 435 

to COVID-19 home confinement on athlete health protection in elite sports: a call for 436 

awareness in sports programming. Sports Medicine (Auckland, Nz). 2020:1. 437 

3. Bisciotti GN, Eirale C, Corsini A, Baudot C, Saillant G, Chalabi H. Return to football 438 

training and competition after lockdown caused by the COVID-19 pandemic: medical 439 

recommendations. Biology of Sport. 2020;37(3):313. 440 

4. Eckard TG, Padua DA, Hearn DW, Pexa BS, Frank BS. The relationship between 441 

training load and injury in athletes: a systematic review. Sports medicine. 2018:1-33. 442 

5. Soligard T, Schwellnus M, Alonso J-M, et al. How much is too much?(Part 1) 443 

International Olympic Committee consensus statement on load in sport and risk of 444 

injury. British journal of sports medicine. 2016;50(17):1030-1041. 445 

6. Tysoe A, Moore IS, Ranson C, McCaig S, Williams S. Bowling loads and injury risk 446 

in male first class county cricket: Is ‘differential load’an alternative to the acute-to-447 

chronic workload ratio? Journal of science and medicine in sport. 2020. 448 

7. Casais-Martínez L, Sanroman-Cortes Z, Del Hoyo-Lora M, Solla-Aguiar J, Lago-Penas 449 

C. Return to training and competition after COVID-19 in professional football. Science 450 

Performance and Science Reports. 2020;1. 451 

8. Stokes KA, Jones B, Bennett M, et al. Returning to play after prolonged training 452 

restrictions in professional collision sports. International journal of sports medicine. 453 

2020. 454 

9. Whalan M, Lovell R, Sampson JA. Do Niggles Matter?-Increased injury risk following 455 

physical complaints in football (soccer). Science and Medicine in Football. 456 

2020;4(3):216-224. 457 

10. Creswell JW, Clark VLP. Designing and conducting mixed methods research. Sage 458 

publications; 2017. 459 

11. Foster C, Florhaug JA, Franklin J, et al. A new approach to monitoring exercise 460 

training. J Strength Cond Res. 2001;15(1):109-115. 461 

12. Foster C, Boullosa D, McGuigan M, et al. 25 Years of Session Rating of Perceived 462 

Exertion: Historical Perspective and Development. International Journal of Sports 463 

Physiology and Performance. 2021;1(aop):1-10. 464 

13. Trucharte P, Grande I. Analysis And Comparison Of Training Load Between Two 465 

Groups Of Women's Artistic Gymnasts Related To The Perception Of Effort And The 466 

Rating Of The Perceived Effort Session. Science of Gymnastics Journal. 467 

2021;13(1):19-145. 468 

14. Clarsen B, Bahr R, Myklebust G, et al. Improved reporting of overuse injuries and 469 

health problems in sport: an update of the Oslo sport trauma research center 470 

questionnaires. British journal of sports medicine. 2020;54(7):390-396. 471 

15. Clarsen B, Myklebust G, Bahr R. Development and validation of a new method for the 472 

registration of overuse injuries in sports injury epidemiology: the Oslo Sports Trauma 473 

Research Centre (OSTRC) overuse injury questionnaire. British journal of sports 474 

medicine. 2013;47(8):495-502. 475 

16. Clarsen B, Rønsen O, Myklebust G, Flørenes TW, Bahr R. The Oslo Sports Trauma 476 

Research Center questionnaire on health problems: a new approach to prospective 477 

monitoring of illness and injury in elite athletes. British journal of sports medicine. 478 

2014;48(9):754-760. 479 



 17 

17. Gram MCD, Clarsen B, Bø K. Injuries and illnesses among competitive Norwegian 480 

rhythmic gymnasts during preseason: a prospective cohort study of prevalence, 481 

incidence and risk factors. British journal of sports medicine. 2020. 482 

18. Cumming SP, Brown DJ, Mitchell S, et al. Premier League academy soccer players’ 483 

experiences of competing in a tournament bio-banded for biological maturation. 484 

Journal of sports sciences. 2018;36(7):757-765. 485 

19. Patel TS, McGregor A, Fawcett L, et al. Coach awareness, knowledge and practice in 486 

relation to growth and maturation and training load in competitive, young gymnasts. 487 

International Journal of Sports Science & Coaching. 2020:1747954120978486. 488 

20. Bates D, Mächler M, Bolker B, Walker S. Fitting linear mixed-effects models using 489 

lme4. arXiv. org. preprint] doi. 2014;10. 490 

21. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative research in 491 

psychology. 2006;3(2):77-101. 492 

22. Slettaløkken G, Rønnestad BR. High-intensity interval training every second week 493 

maintains V [combining dot above] O2max in soccer players during off-season. The 494 

Journal of Strength & Conditioning Research. 2014;28(7):1946-1951. 495 

23. Rønnestad BR, Askestad A, Hansen J. HIT maintains performance during the transition 496 

period and improves next season performance in well-trained cyclists. European 497 

journal of applied physiology. 2014;114(9):1831-1839. 498 

24. Quatman-Yates CC, Quatman CE, Meszaros AJ, Paterno MV, Hewett TE. A systematic 499 

review of sensorimotor function during adolescence: a developmental stage of 500 

increased motor awkwardness? British journal of sports medicine. 2012;46(9):649-655. 501 

25. DiFiori JP, Benjamin HJ, Brenner JS, et al. Overuse injuries and burnout in youth 502 

sports: a position statement from the American Medical Society for Sports Medicine. 503 

British journal of sports medicine. 2014;48(4):287-288. 504 

26. Johnson D, Williams S, Bradley B, Sayer S, Murray Fisher J, Cumming S. Growing 505 

pains: Maturity associated variation in injury risk in academy football. European 506 

journal of sport science. 2019:1-9. 507 

27. Sayers A, Sayers BE, Binkley H. Preseason fitness testing in national collegiate athletic 508 

association soccer. Strength & Conditioning Journal. 2008;30(2):70-75. 509 

28. Murphy AP, Duffield R, Kellett A, Reid M. Comparison of athlete–coach perceptions 510 

of internal and external load markers for elite junior tennis training. International 511 

journal of sports physiology and performance. 2014;9(5):751-756. 512 

29. Brink MS, Frencken WG, Jordet G, Lemmink KA. Coaches’ and players’ perceptions 513 

of training dose: not a perfect match. International journal of sports physiology and 514 

performance. 2014;9(3):497-502. 515 

30. Impellizzeri FM, Menaspà P, Coutts AJ, Kalkhoven J, Menaspa MJ. Training Load and 516 

Its Role in Injury Prevention, Part I: Back to the Future. Journal of athletic training. 517 

2020;55(9):885-892. 518 

31. Impellizzeri FM, Marcora SM, Coutts AJ. Internal and external training load: 15 years 519 

on. International journal of sports physiology and performance. 2019;14(2):270-273. 520 

32. Hart E, Meehan Iii WP, Bae DS, d’Hemecourt P, Stracciolini A. The Young Injured 521 

Gymnast: A Literature Review and Discussion. Current sports medicine reports. 522 

2018;17(11):366-375. 523 

33. Patel TS, McGregor A, Williams K, Cumming SP, Williams S. The influence of growth 524 

and training loads on injury risk in competitive trampoline gymnasts. Journal of sports 525 

sciences. 2021:1-10. 526 

34. Myer GD, Faigenbaum AD, Cherny CE, Heidt Jr RS, Hewett TE. Did the NFL Lockout 527 

expose the Achilles heel of competitive sports? In: JOSPT, Inc. JOSPT, 1033 North 528 

Fairfax Street, Suite 304, Alexandria, VA …; 2011. 529 



 18 

35. Cross MJ, Williams S, Trewartha G, Kemp SPT, Stokes KA. The influence of in-season 530 

training loads on injury risk in professional rugby union. International journal of sports 531 

physiology and performance. 2016;11(3):350-355. 532 

36. O'Keeffe S, O'Connor S, Ní Chéilleachair N. Are internal load measures associated 533 

with injuries in male adolescent Gaelic football players? European journal of sport 534 

science. 2020;20(2):249-260. 535 

37. Bahr R, Holme I. Risk factors for sports injuries—a methodological approach. British 536 

journal of sports medicine. 2003;37(5):384-392. 537 

38. Kasai D, Parfitt G, Tarca B, Eston R, Tsiros MD. The Use of Ratings of Perceived 538 

Exertion in Children and Adolescents: A Scoping Review. Sports Medicine. 2020:1-539 

18. 540 

39. Horobeanu C, Jones T, Johnson A. Can We Limit Training Days Lost Due To Osgood 541 

Schlatters Disease In Junior Squash Athletes? British journal of sports medicine. 542 

2017;51(4):331-332. 543 

 544 

  545 



 19 

Tables 546 

Table 1 Coach characteristics 547 

 548 

 549 

 550 

  551 

 Gender Discipline Qualification Gymnast Programme Home Nation 

Coach 1 Female WAG Level 5 Foundation/Development England 

Coach 2 Male TRA Level 4 Junior Scotland 

Coach 3 Male MAG Level 3 Foundation Wales 
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Table 2 Gymnast characteristics 552 

WAG – Women’s artistic gymnastics; MAG – Men’s artistic gymnastics; TRA – Trampoline gymnastics. Age: Min-Max; Mean ± 553 
SD (Age at start of individual data collection). Programme: GBR performance pathway programme as of March 2020. 554 

 555 

 556 

  557 

Discipline Age (yrs.) Programme Home Nation 

WAG (n=9) 
9 - 12 

10.5 ± 1.1 
Foundation (n=8) 

Development (n=1) 
England (n=7) 
Wales (n=2) 

MAG (n=5) 
10 - 14 

11.8 ± 1.5 
Foundation (n=3) 

Development (n=2) 
England (n=4) 
Wales (n=1) 

TRA (Male=6; Female=6) 
10 - 15 

12.8 ± 1.5 

Foundation (n=2) 
Development (n=7) 

Junior (n=3) 

England (n=10) 
Scotland (n=2) 
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Table 3 Definitions of core themes 558 

 559 

  560 

Theme Definition 

Lockdown Experience and practice during the first initial lockdown 

Challenges of returning to training in the gym 
SUB THEMES: Rules & restrictions 

 

Challenges faced by coaches and gymnasts when 
returning to training in a gym environment 

Return to training – Practice 
SUB THEMES: Monitoring training, Full training 

The practice of returning to full training in a gym 
environment 

Niggles and injuries 
Niggles and injuries experienced whilst returning to 

training in a gym 

Additional lockdowns or isolation 
The influence and experience of additional lockdowns 

or isolation 

Influence on development 
Coaches perspective on gymnastics short and long-

term development 
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Figures 561 

 562 

 563 

Figure 1. 564 
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Figure 1. Individual gymnast’s weekly training load (sRPE). Blue bars represent training during additional 
lockdown, isolation or when a gymnast had substantially restricted access to the gym (less than half of weekly 
sessions).   
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Figure 2 567 
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Figure 2.  Weekly prevalence of a substantial injury. Prevalence ± SE   
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Figure 3 572 
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Figure 3. Interaction between week-to-week changes in training load and the estimated risk of a 
substantial injury. Shaded areas represent 95% CI. 
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Figure 4 601 
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Injury in preceding week  

 
Figure 4. Interaction between any physical complaint in the preceding week and the estimated 
risk of a substantial injury. Estimated risk ± 95% CI.    
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Figure Legends 606 

Figure 1 Individual gymnast’s weekly training load (sRPE). Blue bars represent training during additional 607 
lockdown, isolation or when a gymnast had substantially restricted access to the gym (less than half of 608 
weekly sessions).    609 
 610 
 611 
 612 
Figure 2 Weekly prevalence of a substantial injury. Prevalence ± Standard Error  613 
 614 
 615 
 616 
Figure 3 Interaction between week-to-week changes in training load and the estimated risk of a 617 
substantial injury.    618 
 619 
 620 
 621 
Figure 4 Interaction between an injury (any physical complaint including substantial injury to a different 622 
body part) in the preceding week and the estimated risk of a substantial injury.     623 
 624 
 625 
 626 


