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35 Abstract

36 Purpose: This study aims to investigate the relationship between training load (TL) and 

37 subjective wellness in English Premier League goalkeepers (GKs) and examine potential 

38 positional differences in subjective wellness. Methods: Thirty-four players (GK = 7, Outfield 

39 = 27) completed a daily subjective wellness questionnaire assessing sleep quality, sleep 

40 hours, fatigue, mood, soreness, and total wellness, over two and a half seasons. 10Hz GPS 

41 devices were worn during training to calculate previous day and 7-day total distance (TD), 

42 playerload, total dives, total dive load, average time to feet (ATF) and high, medium, and low 

43 jumps. Results: All previous 7-day TL were associated with all wellness markers (r = 0.073 

44 to 0.278, P <0.05). However, associations between previous 7-day dive load and mood, ATF 

45 and both sleep quality and quantity, and between low jumps and sleep quality were not 

46 significant. For previous day metrics, TD were associated with all wellness markers (r = 

47 0.097 to 0.165, P <0.05). Additionally, playerload and high jump were associated with 

48 fatigue, soreness, and wellness (r = 0.096 to 0.189, P <0.05). Furthermore, total dives and 

49 soreness were related (r = 0.098, P <0.05) and between ATF, medium jumps, and all wellness 

50 markers, excluding sleep quality (r = 0.114 to 0.185, P <0.05). No positional differences in 

51 subjective wellness occurred (P >0.05). Conclusion: Some GK GPS variables are associated 

52 with subjective wellness which could inform TL prescription, to maximise recovery and 

53 performance. Additionally, GKs are no more vulnerable to poorer subjective wellness when 

54 compared to outfield players. 

55 Key Words: Monitoring, Injury Prevention, Non-locomotive movements, Fatigue, Recovery
56
57

58

59
60
61
62
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63 Introduction

64 The goalkeeper (GK) position in soccer is unique and frequently requires executing 

65 short and explosive actions including, diving, catching and sharp accelerations and 

66 decelerations which could influence match outcome. 1, 2 In contrary to outfield positions 

67 during competition, GKs cover less mean total distance (TD) (5611 vs. 10714m) and sprint 

68 distance (SD) (61 vs. 905m) and may only cover two short <10m sprints. 3,4,5,6  Additionally, 

69 high velocity non-locomotive actions could contribute to a GKs physical demands. GKs 

70 perform 8-14 kicks, 6.2 ± 2.7 dives, 3.8 ± 2.3 jumps, and 18.7 ± 6 dynamic displacements. 7 

71 Subsequently, GKs engage in competition-position specific training comprising of small and 

72 restricted field areas. 5, 8

73 In contrary to outfield positions, during an in-season training microcycle, GKs cover

74  around 50% less TD (4034-6871m vs. 2553-3742m). 5,8,9  Moreover, during a training 

75 session, GKs perform on average 51 ± 11 dives, 43 ± 15 jumps, 34 ± 12 high speed changes 

76 of direction and 70 ± 18 explosive efforts. 10 These metrics are higher during a ~79min 

77 training session vs. a 90min match, indicating higher mechanical and physical workloads 

78 during training, consequently indicating the importance of training load (TL) monitoring in 

79 GKs. 11 When compared to outfield positions, GKs report higher subjective perceptions of 

80 TL.12 Noteworthy, GKs undertake more power and high intensity-based activities which 

81 could psychologically influence rating of perceived exertion (RPE) reporting and therefore 

82 subsequent internal TL (ITL). 12 Moreover, involvement in high stake individual actions e.g., 

83 trying to save and block shots, could be psychologically demanding. Alternatively, 

84 engagement in explosive, high intensity movements detrimental to strength speed, jumping 

85 performance, delayed onset muscle soreness (DOMS) and creatine kinase could affect the 

86 biomechanics of movement, and motor activity, attenuating regeneration. 13 Therefore, 

87 DOMS developed post GK training could lead to excessive stretching, tears, and injury risk. 
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88 14, 15 Fatigue monitoring aims to prevent excessive loads and muscle soreness. 12, 14 Therefore, 

89 it is surprising given the high physical demands associated with GK training, there is a 

90 paucity of research investigating the dose-response relationships between TL and response. 

91 To maximise performance and training adaptations, practitioners modify external TL (ETL) 

92 to prescribe an ITL that elicits a suitable fitness/fatigue response. 16 However, a mismatch 

93 between workload and sufficient recovery can attenuate mental and physical health. 17 

94 Therefore, time efficient, non-invasive monitoring tools sensitive to TL are required to 

95 quantify fatigue status and guide recovery and TL prescription. 18 Previously, subjective 

96 wellness indices have associated with ITL (r = -0.109 – 0.232) 12, 19  and ETL in soccer. 18,20 

97 However, there is a paucity of research investigating GK specific ETL metrics and 

98 associations with subjective wellbeing. 5 

99 GKs physical demands differ to outfield positions and may possess a unique wellness 

100 profile and subsequent physiological post-match and training recovery profile, exacerbating 

101 susceptibility to overtraining, muscle soreness and fatigue, thereby potentially enhancing 

102 injury risk. 14,21 Moreover, the increased demands during training compared to match play 

103 specifically for a GK may require a greater emphasis on monitoring responses to training. 

104 Previously, one study to date revealed small to moderate correlations between ETL (duration, 

105 TD, high decelerations, and load) and ‘total wellness’ in one elite GK. 5 Nevertheless, due to 

106 limitations with GPS technology, GK-specific ETL metrics were not investigated. 5 

107 Additionally, it is unclear if the associations revealed between ETL and total wellness can be 

108 generalised to GKs, as only one GK in was previously investigated. Moreover, the previous 

109 investigation only investigated ‘acute’ TL. 5 Despite these limitations, technological 

110 advancements have allowed GPS devices to be validated to measure non-locomotive 

111 movements in Rugby and Volleyball. 22, 23 Knowledge and future research on specific GK-

112 based metrics to elicit a favourable subjective wellness response, may aid practitioners to 
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113 reflect on training session content, which can help optimise training stimuli more easily than 

114 traditional metrics. 

115 Only two studies to date have investigated positional differences in wellness. 12, 24 One 

116 study identified differences for sleep quality between GK and defenders, 12 whilst no 

117 positional differences occurred in outfielders. 24 Given the paucity of research that exists, 

118 research should investigate the positional differences in subjective wellness. 

119 The current study aims were two-fold: firstly, to examine the relationship between 

120 wellness markers and specific ETL GK parameters. Secondly, to examine positional 

121 differences in subjective wellness. If such relationships are absent, it questions the ability of 

122 GK-based ETL ‘dose-response’ to suitability inform TL prescription and additionally will 

123 prevent the identification of positions that might have higher susceptibility to poor wellbeing 

124 and recovery. Based upon the above findings, the authors believe ETL parameters will be 

125 related to subjective wellness, and positional differences in wellness responses will exist. 

126

127 Methods

128 Subjects

129 Thirty-four professional players from an EPL club participated in this study (height:  

130 184.0 ± 9.4 cm; weight: 81.9 ± 9.2 kg; age: 27.0 ± 4.30 years), competing for at least a six-

131 month period in the 2019-2020, 2020-2021 and 2021-2022 seasons. 

132 Design

133 Players took part in routine training, competitive matches, and monitoring procedures. 

134 Physical data were collected over two and a half seasons (113 weeks) consisting of 410 training 

135 sessions. . Training would typically occur on a Monday, Tuesday, Thursday, and Friday. Prior 

136 to training (~9:00 – 9:30 am), players completed a subjective wellness questionnaire which 

137 was supervised by science and medical practitioners. Players were familiar with the subjective 
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138 wellness questionnaire (> 2 years). Player’s data were excluded from the analysis if they were 

139 currently injured, resulting in exclusion of 349 outfield and GK observations. An injury was 

140 defined as any injury that resulted in time-loss from training or matches. 25 Playing positions 

141 were coded into a) Goalkeepers (n=7), b) Central Defenders (n=5), c) Wide Defenders (n=5), 

142 d) Central Midfielders (n=7), e) Wide Midfielders (n=5) and Forwards (n=5). Full approval 

143 was received from the local ethics review board and participants provided informed written 

144 consent. 

145 Methodology

146 Subjective Wellness Questionnaire Participants completed a custom-based subjective 

147 wellness questionnaire via an athlete management system app on a tablet device. . Results were 

148 subsequently download via an excel spreadsheet by a sport science practitioner. Based upon 

149 previous recommendations, participants rated their perceived fatigue, sleep quality, muscle 

150 soreness, mood using a five-point Likert Scale ranging from 1 (best) to 5 (worst). A total 

151 wellness score was also calculated by a summation of the 5-item scores, as utilised to 

152 previously. 5  The number of hours sleep they had were also reported. These items have been 

153 utilised to examine subjective wellbeing and reported a CV of 7.1% in team sports. 26

154 ETL ETL was calculated by both GK specific and non-GK specific GPS units and 

155 100Hz triaxial accelerometer devices worn during all training sessions. To avoid interunit 

156 error, individuals wore the same unit. Devices were turned on a minimum of 15-minutes prior 

157 to data collection to allow connection to satellite signals. The mean number of satellites 

158 during data collection was 15.3 ± 1.2. ETL parameters included, and definitions are presented 

159 in Table 1. Session data were subsequently downloaded utilising Catapult Openfield Cloud 

160 Software for data analysis (Catapult Cloud Version 2.0.1, Catapult Innovations, Melbourne, 

161 Australia). 

162
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163 Statistical Analysis

164 Data analysis was completed via SPSS (SPSS Version 26.0). Normal distribution was 

165 checked  and all data were considered normally distributed as the Shapiro-Wilks test was P 

166 >0.05. 

167 considered if the Shapiro-Wilks test was P <0.05. Data were analysed utilising the number of 

168 days pre and post a matchday (MD) (MD plus minus method, MD ±), and therefore training 

169 sessions were coded 1 day after a match (MD+1), or four days (MD-4), 3 days (MD-3), 2 

170 days (MD-2) and 1 day (MD -1) prior to a match. A one-way analysis of variance (ANOVA) 

171 was utilised to assess the difference between the  average daily session average ETL 

172 parameters and subjective wellness markers across the respective MD’s (34 data points). A 

173 one-way ANOVA was also utilised to assess the differences between playing position (GK; 

174 Goalkeeper, FB; Fullback, CD; Central Defender; MF; Midfielder; FW; Forward) average 

175 daily TD and all subjective wellness markers (34 data points). Post-Hoc independent samples 

176 T-tests were then utilised to assess differences between each position and wellness markers, 

177 and Partial Eta Squared was adopted for effect size calculations. To interpret effect sizes the 

178 following criteria were adopted; 0.2 small, 0.5 moderate and >0.8 large.   Partial Eta Squared 

179 was adopted for effect size calculations. Pearsons’s correlations were utilised to determine 

180 the relationship between subjective wellness markers and GK ETL parameters (n=433 player 

181 observations). To interpret the magnitude of the correlations (r) between test measures; <0.1 

182 trivial, 0.1 to 0.3 small, 0.3 to 0.5 moderate, 0.5 to 0.7 large, 0.7 to 0.9 very large and 0.9 to 1 

183 almost perfect.27 Statistical significance was determined at P <0.05. 

184

185 Results 

186
187 ETL and subjective wellness scores 
188
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189 The daily session average daily ETL GK GPS parameters across MD’s are displayed 

190 in

191  Table 1. A 

192 main effect was revealed between MD and TD (f (4,1032) = 45.809, p = 0.000, 2
partial = 0.151), 

193 PL (f (4,1032) = 41.034, p = 0.001, 2
partial = 0.137), total dives (f (4,1032) = 6.689, p = 0.000, 

194 2
partial = 0.025), and low jumps (f (4,1032) = 5.755, p = 0.001, 2

partial = 0.022). Additionally, no 

195 main effect was revealed between MD and ATF (p = 0.324), high jumps (p = 0.441),  

196  and medium jumps (p = 0.287).

197

198 [Insert Table 1]

199

200 The average daily subjective wellness scores for GKs and their subsequent differences

201  across 

202 MD’s are displayed in Table 2. A main effect was revealed between MD and wellness (f 

203 (4,1065) = 3.549, p = 0.007, 2
partial = 0.013), fatigue (f (4,1065) = 2.873, p = 0.022, 2

partial = 

204 0.011), and sleep hours f (4,1065) = 3.190, p = 0.013, 2
partial = 0.012). However, no main effect 

205 of MD was revealed between soreness (p = 0.201), sleep quality (p = 0.058) and mood (p = 

206 0.572). 

207

208 [Insert Table 2]

209

210 The relationship between wellness markers and ETL. 

211 For TD, correlations between previous day TL and subjective wellness markers were 

212 Trivial to Small (r = 0.097 to 0.165, p = 0.001 – 0.045), excluding mood. Correlations 

213 between previous 7-day TL and all subjective wellness markers were Trivial to Small (r = 
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214 0.093 to 0.197, p = 0.000 – 0.004).  For PL, correlations between previous day TL and 

215 fatigue, soreness, and wellness were Trivial (r = 0.107 to 0.189, p = 0.000-0.026). 

216 Correlations between previous 7-day TL and all subjective wellness markers were Trivial to 

217 Small (r = 0.080 to 0.192, p = 0.000 – 0.014). For total dives, correlations between previous 

218 day TL and soreness were Trivial (r = 0.098, p = 0.041). Correlations between previous 7-day 

219 TL and all subjective wellness markers were Trivial to Small (r = 0.082 to 0.174, p = 0.000 – 

220 0.012). For total dive load, correlations between previous day TL and all subjective wellness 

221 markers were Trivial (r = 0.004 to 0.082, p = 0.088-0.928). Correlations between previous 7-

222 day TL and subjective wellness markers were Trivial to Small (r = 0.073 to 0.135, p = 0.000 

223 – 0.075). For ATF, correlations between previous day TL and subjective wellness markers 

224 were Trivial to Small (r = 0.114 to 0.172, p = 0.001-0.018) excluding sleep quality and 

225 soreness. Correlations between previous 7-day TL and subjective wellness markers were 

226 Trivial to Small (r = 0.094 to 0.128, p = 0.001- 0.005) excluding sleep quality and sleep 

227 hours. For high jumps, correlations between previous day TL and fatigue, soreness and 

228 wellness were Trivial to Small (r = 0.096 to 0.132, p = 0.006 – 0.047). Correlations between 

229 previous 7-day TL and all subjective wellness markers were Trivial to Small (r = 0.076 to 

230 0.249, p = 0.000-0.019). For medium jumps, correlations between previous day TL and 

231 subjective wellness markers were Trivial to Small (r = 0.108 to 0.185, p = 0.000 – 0.025) 

232 excluding sleep quality. Correlations between previous 7-day TL and all subjective wellness 

233 markers were Small (r = 0.113 to 0.278, p = 0.000). For low jumps, correlations between 

234 previous day TL and all subjective wellness markers were Trivial (r = 0.011 to 0.071, p = 

235 0.138 – 0.821). Correlations between previous 7-day and all subjective wellness markers 

236 were Trivial to Small (r= 0.066 to 0.106, p = 0.001- 0.044), excluding sleep quality. 

237

238 Subjective wellness markers and ETL Positional differences.
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239 The average daily subjective wellness scores and TD for each position are displayed 

240 in Table 3. No main effect was revealed between position and wellness scores, soreness, 

241 sleep quality, sleep hours, mood, fatigue, and TD (p > 0.05). Specific P-Values are 

242 demonstrated in Table 3. 

243

244 [Insert Table 3]

245

246

247

248 Discussion

249 This novel study aimed to examine the relationship between the subjective wellness 

250 markers and GK-specific ETL, and secondly examine whether subjective wellness markers 

251 were different based upon playing position. In agreement with the hypothesis, trivial to small 

252 associations were revealed between all previous 7-day TL metrics and subjective wellness 

253 markers. However, associations between previous 7-day dive load and mood, ATF and both 

254 sleep quality and quantity, and between low jumps and sleep quality were not significant. For 

255 previous day metrics, trivial to small associations were revealed between TD and all wellness 

256 markers. Additionally, playerload and high jumps revealed trivial to small associations with 

257 fatigue, soreness, and wellness. Furthermore, trivial to small associations were revealed 

258 between total dives and soreness, and between ATF, medium jumps, and all wellness 

259 markers, excluding sleep quality. In contrary to the hypothesis, no positional differences in 

260 subjective wellness occurred. 

261 In agreement with previous research that in one elite GK, TD, decelerations, and load 

262 revealed small to moderate correlations with total wellness (r = -0.27 to -0.35), 5 current 

263 findings revealed trivial to small correlations between TD and both total wellness and 
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264 subjective wellness markers (r = 0.069 – 0.197). Interestingly in contrary to the previous 

265 research, the , current investigationfindings revealed weaker associations between TD and 

266 wellness markers. Noteworthy, the above authors suggested that the small correlations 

267 revealed were not sensitive enough to detect changes in TL. Therefore, it should be debated 

268 on whether the same conclusion should be made. Elsewhere when examining the relationship 

269 between TL and subjective wellbeing, similar strengths of association have been reported and 

270 interpreted as meaningful (r = -0.109 to -0.238).12 In general, the relationship between 

271 subjective wellbeing and TL can be confounded by alternative factors such as social, lifestyle 

272 and athlete coach relationships which can add to the stress experienced by an athlete. 

273 However  specificallyNoteworthy, in contrary to previous research the current study utilised 

274 more training sessions (410 vs. 131), and therefore the current findings could be a result of a 

275 significant non-meaningful relationship. statistical analysis could explain the discrepancies in 

276 strength of relationships. Consequently,Therefore, both current and previous results should be 

277 interpreted with caution. The previous investigation is limited due to studying one GK, 

278 preventing the generalisation of findings to other GKs. In addition, GK specific GPS 

279 parameters were not examined and excluded data collection between September and 

280 December. OverallTherefore, current findings demonstrate ETL parameters and subjective 

281 wellness markers mightcould be related across multiple seasons and generalised to multiple 

282 GKs, however given the strength of such relationships, the practical application of such 

283 findings is cautioned.  and suggest practitioners could prescribe ETL to elicit a suitable 

284 subjective wellbeing response anytime across a season.

285 Building upon previous research, findings revealed stronger associations 

286 between wellness and GK-specific ETL in comparison to TD. Current novel findings present 

287 non-locomotive GK metrics such as previous 7-day high jumps, medium jumps and total 

288 dives were associated with all subjective wellness markers (r = -0.119 to =0.278). Therefore, 
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289 insights into the GK-specific metrics representing non-locomotive movements, which can 

290 indicate how the athlete feels regarding subjective wellness score are provided, and offers 

291 practitioners with ETL parameters, specific to GK-training, which can potentially be 

292 prescribed to elicit a favourable subjective wellness response. It is advantageous, GK-metrics 

293 such as jump height which are sensitive to subjective wellness have been validated in Rugby 

294 Union 22 and Volleyball. 23 Subsequently, this provides ecological validity and should 

295 encourage practitioners to utilise the current findings in practise. 

296 Despite increased strength in associations between subjective wellness and GK-

297 specific ETL metrics, these could still be considered weak and not meaningful, and are lower 

298 than those previously reported utilising non-specific GK-ETL metrics. 5 It could be 

299 performance decrements in explosive power which are paramount to executing dives and 

300 jumps could confound these relationships. This is because, GKs with a higher explosive 

301 power could have an increased ability to tolerate higher loads, which reduces the athlete’s 

302 perception of subjective wellness markers such as fatigue and soreness. Nevertheless, when 

303 comparing the strength of the relationships between ETL and subjective wellness between the 

304 current study in GKs and those in outfield positions the strength of associations are similar. 

305 For example, it's been reported that high speed distance was moderately associated with 

306 fatigue (r = 0.330, p <0.001). 18 Therefore, instead subjective wellbeing responses could be 

307 confounded by practitioners prescribing TLs based upon wellness scores. TL in elite GKs 

308 vary across a training cycle, such as a lower duration, TD and playerload being observed on a 

309 MD+1. 5 Therefore, TLs are often tapered to ensure freshness for a match. From this 

310 perspective future research should investigate the relationship between ETL and subjective 

311 wellness on each specific MD, to identify the varying strength of relationships. 

312 Unfortunately, the current study’s, the low sample size prevents this analysis, and pooled TL 
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313 for all phases of the season together, rather than considering changes of TL and subjective 

314 wellness responses at different time points across a season. 

315 Interestingly, the tactical nature of competition can influence exposure to 

316 GK-specific metrics such as the execution of dives and high jumps (e.g., during attacking 

317 play, where the opposition employ high crosses).11  To further understand subjective wellness 

318 responses, practitioners should consider measuring GK-GPS metrics during both competition 

319 and training, which would provide a more comprehensive quantification of a GKs TL and 

320 therefore enhanced ability to inform practise more accurately. Monitoring GK match outputs 

321 could be more relevant for practitioners working with lower leagues, given the possibility 

322 that the physical requirement of GKs is influenced by contextual variables of the game. 28 

323 For example, in 46 Spanish First division GKs a greater number of saves were evident when 

324 playing against a high-level team compared to against a low-level team. 1 Overall, additional 

325 insights into the ETL dose-response to subjective wellness are provided and suggest 

326 practitioners could assess TL based upon previous 7-day load to enhance wellness responses 

327 and positive adaptations to training, rather than the previous day in EPL GKs. 

328 The current study also reveals poorer subjective wellness, specifically sleep hours, 

329 fatigue and sleep quality on a MD+1 compared to all other MDs in agreement with previous 

330 findings. 5 Consequently, these results conflict the above suggestion that TL is more 

331 important than match loads when monitoring subjective wellness markers. Nevertheless, as 

332 situational factors such as opposition quality, match location and outcome can influence 

333 subjective wellbeing, 29 it could be heightened responses on a MD+1, could be confounded. 

334 Therefore, whilst subjective wellness measures are suggested to be superior to objective 

335 measures of recovery, 30 future research should investigate the relationship between ETL and 

336 objective markers in elite GKs. 

337 The current study utilises data from both starting and non-starting GKs, in 
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338 contrast to just one starting GK examined previously.5  It is evident, starting GKs accumulate 

339 greater TD when compared against non-starting GK, 8 therefore it was plausible based upon 

340 prior research that only starting GKs reported an attenuated subjective wellness on a MD+1. 

341 Nevertheless, the current study provides novel insights that non-starting GKs are as 

342 vulnerable as starting GKs to attenuated wellbeing on a MD+1. This could be explained by 

343 ‘pre-match warmups’ which include both starting and non-starting GKs and consist of high 

344 jumps related to ETL. 11  Nevertheless, to consolidate this theory, future investigation is 

345 required between both starting and non-starting GKs to understand the impact TL has on 

346 subjective wellness and how this varies upon a training microcycle. 

347 In contrary to previous research in Portuguese Premier League Players 12 current 

348 findings revealed no positional differences in subjective wellness markers. Previous research 

349 suggests GKs, and midfielders report higher ITL, 12 and therefore provides rationale for 

350 positional differences to occur. Nevertheless, GKs can train through more power and high 

351 intensity-based activities, which may psychologically influence the reporting of RPE and 

352 associations with ITL. 12 In addition, positional differences, in subjective wellness could have 

353 been due to the positional differences in ETL. Nevertheless, in the current study, positional 

354 differences in subjective wellness may not have existed due to the ability of players to cope 

355 with the training and competition demands preventing the risk of maladaptive responses to 

356 training stimulus and subjective wellness markers. It is likely; practitioners will have 

357 prescribed loads for individuals and positions to obtain a favourable wellness score. Prudent, 

358 because current findings revealed no difference in TL across positions, meaning all positions 

359 were exposed to the same volume-based load. Finally, small subject samples of 4-5 players 

360 may not have been enough to demonstrate positional differences as seen elsewhere. Overall 

361 findings suggest GKs are at no greater risk of poorer subjective wellness markers and 

362 therefore subsequent risk to injury and illness than all other outfield positions. 
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363 Overall, this study is notwithstanding limitations, and these should be considered when 

364 interpreting the results from the current investigation. Notably, given the large number of 

365 player observations, there is an increased likelihood to report significant but non-meaningful 

366 relationships. Given the trivial to small correlations revealed, the authors caution the 

367 interpretation of findings for practical use. 

368 Practical Applications

369 The current results may assist coaches and sport science practitioners with an 

370 understanding of specific GK ETL GPS metrics which can be prescribed to provide an optimal 

371 subjective wellbeing response. Specific metrics which may be of relevance and sensitive to all 

372 next day subjective wellness markers were previous 7-day high jumps, medium jumps, and 

373 dive count. To enhance this process, it is recommended GK specific metrics are monitored for 

374 both competition and TL, given the tactical implication of competition on the GK-specific 

375 metrics. As no positional differences were revealed between subjective wellness markers, GK’s 

376 are at no less or more risk of attenuated subjective wellness, and therefore should be treated as 

377 equal as outfield players, when monitoring fatigue responses to TL, and therefore subsequent 

378 influence on training adaptations, performance and injury and illness risk. 

379 Conclusion

380 Novel insights into the relationship between GK-specific ETL metrics 

381 and subjective wellness markers for monitoring responses to training are revealed, which may 

382 assist practitioners optimise the decision-making process on TL prescription and recovery to 

383 enhance performance. Additionally, provides an understanding of positional differences in 

384 subjective wellness markers, allowing for a potential individualised focus on specific 

385 positions that are vulnerable to heightened subjective wellness. Findings suggest GK-metrics 

386 such as previous 7-day high and medium jumps and dive count are indicative of all subjective 
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387 wellness markers and revealed stronger relationships than TD. Findings also suggest  

388 subjective wellbeing does not change for different playing positions. 

389
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Table 1: The average daily GK ETL values for each GPS parameter with respect to MD 
(Mean ± Standard Deviation) (n= 1371)

MD+1 MD-4 MD-3 MD-2 MD-1

GK Total Distance1 3667±984b,c,d 4142±973a,d,e 4060±964a,e 3873±951a,b,e 3223±859b,c,d

GK Player load4 372±84b,c,e 423±89a,e 426±102a,e 401±97e 338±84b,c,d,a

GK Player load/min 5.11±0.9b,c,d,e 4.66±0.72a 4.66±0.76a 4.60±1.06a 4.50±0.82a

GK Total Dives2 36±13 39.9±16 38.27±16.33 36.8±14.11 33.93±11.99b

GK Total dive load 285±114 303±127 300±135 283.87±114.82 270.81±96b

GK average time to 

feet

1.35±0.32 1.37±0.37 1.33±0.31 1.39±0.40 1.68±3.62

GK High Jump3 3.5±4.0 4.18±4.2 4.21±4.93 4.53±5.75 3.97±4.39

GK Medium Jump3 10.2±10.3 11.18±5.79 11.71±7.85 11.68±7.46 10.76±5.90

GK low Jump3 9.6±5.7 11.17±5.72 11.67±5.82 10.90±5.77 9.48±5.37b,c,d

a) Significantly different from MD+1, b) Significantly different from MD-4, c) Significantly 
different from MD-3, d) Significantly different from MD-2, e) Significantly different from 
MD-1. 
1Total distance is defined as the distance covered walking, jogging, fast running and 
sprinting. 
2Total Dives is defined as the total number of dives completed. 
3High Jumps are defined as (>0.4m in Height), Medium Jumps are defined as (0.2-0.4m in 
Height) and Low Jumps are defined as (<0.2m in Height). 
4Player load is an arbitrary unit (AU) derived from the triaxial accelerometer that measures 
instantaneous change in acceleration.33

Abbreviations: ETL – External training load, GPS – Global Positioning System, MD – 
Matchday, GK – Goalkeeper. 
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Table 2: The average daily GK subjective wellness scores in relation to MD. (Mean ± 
Standard Deviation). (n=1070)

MD+1(n=107) MD-4 (n=180) MD-3 (n=94) MD-2 (n=325) MD-1 (n=364)

Wellness 11.00±1.61e 10.59±1.55 10.52±1.59 10.53±1.54 10.19±2.21a

Soreness 2.15±0.45 2.07±0.47 2.08±0.40 2.07±0.47 2.03±0.45

Fatigue 2.25±0.51b,e 2.09±0.43a 2.13±0.39 2.12±0.44 2.10±0.46a

Sleep Hours 7.57±1.10d,e 7.82±0.65 7.70±0.80 7.81±0.76a 9.52±32.54a

Sleep Quality 2.29±0.61e 2.17±0.49 2.16±0.53 2.16±0.48 2.17±0.88a

Mood 2.07±0.35 2.08±0.35 2.03±0.37 2.06±0.37 2.14±1.60

a) Significantly different from MD+1, b) Significantly different from MD-4, c) 
Significantly different from MD-3, d) Significantly different from MD-2, e) 
Significantly different from MD-1. 

a) *MD – Matchday.

Page 22 of 23

Human Kinetics, 1607 N Market St, Champaign, IL 61825

International Journal of Sports Physiology and Performance



For Peer Review

Table 3: Descriptive statistics (mean ± standard deviation) of subjective wellness 
markers per playing position. 

GK

(n=1371) 

(n=7)

CDB 

(n=1388)(

n=5)

FB

(n=900)(n=5)

CM

(n=1931)(n

=7)

WM 

(n=1379)(

n=5)

FWD 

(n=5)

(n=1222)

P**

Wellness 10.53±0.8

4

10.58±0.6

3

10.08±3.16 11.47±1.49 11.91±2.3

4

10.81±1.9

3

0.619

Soreness 2.08±0.25 2.17±0.20 1.93±0.73 2.36±0.41 2.36±0.51 2.19±0.46 0.573

Sleep 

Quality

2.17±0.15 2.04±0.14 2.11±0.59 2.20±0.26 2.41±0.49 2.25±0.47 0.698

Sleep Hours 7.84±0.38 8.25±0.60 8.03±0.57 7.85±0.28 8.10±0.36 7.82±0.51 0.547

Mood 2.07±0.18 2.05±0.12 2.07±0.59 2.25±0.34 2.40±0.45 2.05±0.26 0.489

Fatigue 2.13±0.20 2.18±0.19 1.92±0.76 2.33±0.39 2.38±0.47 2.16±0.44 0.583

Total 
Distance*

3664±380 3950±176 4082±283 4118±387 4099±115 4001±287 0.105

*Average Total DistanceD for all sessions. ** Specific P-Value from the ANOVAs. N = 
Number of Observations, Abbreviations – GK – Goalkeeper, CD – Central Defender, FB – 
Full Back, CM- Central Midfielder, WM – Wide Midfielder, FWD – Forward. 
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