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INTRODUCTION 1 

Basic Military Training (BMT), consists of physical training, combat training and general 2 

military skill training to prepare Australian Army recruits for military life 1. During BMT, 3 

recruits are exposed to a variety of stressors that combined with physically demanding training 4 

sessions, may induce a state of physiological fatigue 2,3. Monitoring recruits responses to these 5 

stressors throughout BMT may therefore be useful to help prevent reductions in performance 6 

(e.g. physical and cognitive), along with the costly consequences of injury and illness, such as 7 

loss of training time and discharge 4. However, large platoon sizes (up to 60 recruits), full day 8 

training schedules (0600 – 2200 hours) and staff allocations present challenges in 9 

implementing objective monitoring techniques, considering expense along with the 10 

requirement for mass data download and analyses to inform near real-time recruit management.   11 

 12 

Subjective measures, which are relatively simple and inexpensive to implement may offer a 13 

practical and feasible alternative to objective measures of workload 5. One commonly 14 

employed tool to monitor training responses is rating of perceived exertion (RPE) expressed 15 

relative to training time as a session-RPE (s-RPE) 6. The construct validity of s-RPE has been 16 

established against external workload measures derived from global positioning systems (GPS) 17 

and accelerometery, representing the physical work performed (stress), such as distance and 18 

PlayerLoadTM, and internal load measures, reflecting an individual’s physiological response to 19 

the given work (strain), such as heart rate 7-9. During BMT the monitoring of recruit workload 20 

should however not be exclusively limited to physical training sessions, as other programmed 21 

training activities (e.g. marching, military education, field exercises and drill) also contribute 22 

to a recruit’s cumulative daily workload 1. Yet, due to time constraints, along with additional 23 

data to cumulate, the collection of RPE at multiple time points throughout a day may be 24 

problematic. Good agreement has however been observed between daily heart rate derived 25 



 4 

training impulse (TRIMP), Edwards TRIMP, and a single daily measure of RPE (R2 = 0.57 – 26 

0.77) within British Army recruits during BMT 10. Edwards TRIMP multiplies the duration 27 

spent in five heart rate zones by a corresponding coefficient, whereby greater coefficients are 28 

applied to higher heart rate zones, and sums the results 11. Smaller associations were also 29 

reported between daily RPE and average daily heart rate (R2 = 0.37 – 0.40) and distance derived 30 

metrics (R2 = 0.20 – 0.38) 10. Accordingly, a single daily measure of RPE may present an 31 

avenue for practically monitoring recruit’s internal workload. However, the regression 32 

analyses by O’Leary et al. 10 were performed on group (male or female) daily averages, and 33 

whilst simple regression analyses on individual data points were also conducted (R2 = 0.16 – 34 

0.28), these analyses do not account for by-recruit differences in workload and perceived 35 

exertion. Accounting for between recruit variations may be particularly important considering 36 

the diverse nature of recruit populations, in relation to age, training history and fitness 12. 37 

Furthermore, recent research has suggested that separating global RPE (differential RPE; d-38 

RPE) into its specific psychophysiological mediators may improve workload quantification 39 

13,14. Yet, no study to date has examined d-RPE, separate scores for breathlessness (RPE-B) 40 

and leg muscle exertion (RPE-L), when reported as a daily measure of workload. Further 41 

analysis into the suitability of daily RPE and d-RPE measures as a reflection (e.g. proxy 42 

measure) of whole day workloads in recruit populations is thus warranted.  43 

 44 

In addition to subjective workload ratings, subjective ratings of sleep may also provide a 45 

practical tool to monitor recruits’ physiological state, considering sleep disturbance has 46 

previously been associated with markers of overtraining during BMT 3. Herein, throughout 47 

BMT numerous factors (e.g. stress, sleep environments, altered sleep schedule and prescribed 48 

sleep periods) can compromise recruits’ sleep 15, which can be problematic as insufficient or 49 

inadequate sleep can negatively impact on physical performance 16, wellness 15, the ability to 50 
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learn complex tasks 17 and may also increase the risk of injury and illness 16,18. Suitably, the 51 

implementation of strategies to identify recruits with compromised sleep during BMT seems 52 

warranted 19. A number of validated subjective sleep questionnaires exist (e.g. Pittsburgh Sleep 53 

Quality Index), however these tools are lengthy to administer and are inappropriate or 54 

impractical for daily monitoring 20. Shorter questionnaires have shown strong agreement 55 

between self-reported and objective measures of sleep duration in professional rugby players 56 

21 and physical education students 22. However, the accuracy of subjective, in comparison to 57 

objective measures to monitor sleep during BMT is unclear.  58 

 59 

A lack of agreement between subjective and objective measures presents a problem to 60 

practitioners wishing to implement subjective monitoring strategies. Correspondingly, the aims 61 

of this study were two-fold: 1) to assess if daily RPE measures reflect an Australian Army 62 

recruits daily workload relative to objective measures of internal and external workload and 2) 63 

to determine if self-reported sleep measures reflect objective measures of sleep estimated via 64 

activity monitors. 65 

  66 

MATERIALS AND METHODS 67 

Participants 68 

Fifty-nine recruits (male = 48; female = 11; age: 23 ± 5 years [range: 17 – 44 years]; height: 69 

1.77 ± 0.09 m; mass: 75.7 ± 13.2 kg) undertaking BMT at the Army Recruit Training Centre, 70 

Kapooka, volunteered to participate in this study. Twenty-three male and 7 female recruits (n 71 

= 30) (age: 22 ± 6 years [range: 17 – 44 years]; height: 1.77 ± 0.09 m; mass: 76.3 ± 13.5 kg) 72 

from two platoons in separate companies, were included in the assessment of workloads. A 73 

different platoon including 25 male and 4 female recruits (n = 29) (age: 23 ± 6 years [range: 74 

18 – 30 years]; height: 1.78 ± 0.09 m; mass: 75.6 ± 13.2 kg), were included in the analyses of 75 
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sleep. Prior to study commencement, written and verbal information about the research and its 76 

procedures were provided to all participants, before written informed consent was obtained. 77 

The research received ethical approval from the Australian Defence Human Research Ethics 78 

Committee (083-18) and DST Low Risk Ethics Panel (LD-20-18) and conformed to the 79 

Declaration of Helsinki. 80 

 81 

Procedures 82 

Testing was conducted during week 3 of the 12-week Australian Army BMT course. For the 83 

assessment of workloads, recruits were monitored from Monday – Saturday (6 days), while for 84 

the assessment of sleep, recruits were monitored for 7 nights (Sunday – Saturday). An outline 85 

of the study design is provided in Figure 1. 86 

 87 

INSERT FIGURE ONE ABOUT HERE 88 

 89 

Workload monitoring 90 

Heart rate, global positioning systems and activity monitor 91 

Recruits were fitted with a heart rate monitor (Polar Team 2, Polar Electro Oy, Kempele, 92 

Finland), positioned around the chest, a GPS (OptimEye X4, 10 Hz GPS units, Catapult 93 

Innovations, Canberra, Australia), containing a 100 Hz triaxial accelerometer, worn in a vest, 94 

positioned on the upper thoracic region of the spine and an activity monitor (GT9X Link, 95 

ActiGraph, Pensacola, FL, USA), sampling at 100Hz, on the non-dominant wrist. Monitors 96 

were fitted each morning between 0600 – 0640 h and worn throughout the day (0640-2100 h). 97 

At the end of each day data were downloaded using the proprietary software associated with 98 

each device.  99 

 100 
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For each recruit maximal heart rate was initially predicted using an equation 23, but adjusted if 101 

a recruit obtained a higher maximal heart rate during physical training. Recruit average heart 102 

rate (absolute) and daily training impulse (TRIMP) using Edwards TRIMP 11, was calculated 103 

for each training day. Edwards TRIMP multiplies the training duration accumulated in five 104 

heart rate zones (zone 1 = 50-60% HRmax, zone 2 = 60-70%, zone 3 = 70-80%, Zone 4 = 80-105 

90% and zone 5 = 90-100% HR maximum) by a corresponding coefficient for each zone and 106 

sums the results 11. On all testing days recruits were assigned the same GPS units, to avoid 107 

inter-unit error 24. PlayerLoadTM, calculated using a customised algorithm within the software 108 

provided (Openfield 1.21.1 Software, Catapult Innovations, Melbourne, Australia), was used 109 

as a measure of external load. In brief, PlayerLoadTM is derived from tri-axial accelerometers 110 

and represents the square root of the sum of squared instantaneous rate of change of 111 

acceleration within the three planes divided by 100 (Catapult Innovations, Melbourne, 112 

Australia). The accelerometers measuring PlayerLoadTM possess high inter and intra device 113 

reliability 25, while PlayerLoadTM  has been shown to demonstrate moderate to high reliability 114 

and validity 26-28. Daily step count was calculated by the wrist worn ActiGraph activity monitor.  115 

 116 

Subjective workload measurement  117 

Recruits were familiarised with workload-related questions and the modified category ratio 118 

(CR)-10 Borg scale 29, which included idiomatic verbal anchors, prior to data collection. At the 119 

end of each day (2100-2130 h) recruits were asked to rate “How physically demanding was 120 

training today?” (RPE) 10,29. Additionally, to obtain separate scores (d-RPE) for breathlessness 121 

(RPE-B) and leg muscle exertion (RPE-L), recruits were asked “How physically demanding 122 

was training today on your breathing” (RPE-B) and “How physically demanding was training 123 

today on your legs?” (RPE-L) 13,14. As each training day during BMT is confined to set training 124 
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hours (0600-2200h), session duration remains constant, therefore RPE can be compared across 125 

days without multiplying by session duration 10.  126 

 127 

Sleep monitoring 128 

Recruit time in (hh:mm) (i.e. lights out) and out of bed (hh:mm) (i.e. morning wake up) was 129 

provided by platoon staff using a platoon sleep record. If activity monitor or self-reported sleep 130 

data were not available for a given night, these data were excluded from the analyses.  131 

 132 

Activity monitors 133 

Actigraphy measures were recorded in 1 min epochs via an activity monitor (GT9X Link, 134 

ActiGraph, Pensacola, FL, USA), sampling at 30 Hz, on the non-dominant wrist and analysed 135 

using the Cole-Kripke algorithm within the ActiGraph software (ActiLife v6.13.4 ActiGraph, 136 

Florida, USA). ActiGraph devices have been shown to be a valid alternative to 137 

polysomnography for measuring sleep duration and efficiency 30. Recruits wore the same 138 

monitor throughout the study period, fitted on the Sunday and returned the following Sunday 139 

morning. All non-wearing times were excluded from analyses while in and out of bed-time 140 

were manually assigned according to the platoon sleep record. All remaining epochs were used 141 

to determine sleep efficiency (percentage of time in bed that was spent asleep) and sleep 142 

duration (total sleep minutes obtained during a sleep period) 31. 143 

 144 

Subjective sleep measurement 145 

Recruits were familiarised with the custom designed sleep questionnaire prior to data 146 

collection. Each morning recruits were asked one question “How did you sleep last night?” 147 

requiring a Likert scale response, whereby 1 indicated ‘terrible sleep’, to 10 ‘excellent sleep’; 148 

and three questions “How long did it take you to fall asleep last night?”, “How long were you 149 
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awake before the bugle this morning?” and “How long were you awake for in total during the 150 

night?”, requiring pre-defined category responses; 0-10, 10-20, 20-30, 30-60 minutes or 60+ 151 

minutes.  152 

 153 

Data analyses 154 

A total of 180 individual days were included in the analyses of daily RPE, while 194 155 

comparisons were obtained for the sleep analyses. For responses to subjective sleep questions, 156 

the maximal value in the range was selected (e.g. 10 for 0-10 minutes). Recruits reporting 157 

‘greater than 60 minutes’ were allocated 61 minutes. Perceived sleep duration was calculated 158 

as total time in bed as provided by platoon staff - (time to fall asleep + time awake before bugle 159 

+ time awake during the night). 160 

 161 

Statistical analyses 162 

All statistical analyses were performed using R (version 4.0.0, R Foundation for Statistical 163 

Computing, Vienna, Austria). To assess the association between objective (TRIMP, average 164 

heart rate, PlayerLoadTM and step-count) and subjective (RPE, RPE-B and RPE-L) measures 165 

of workload, linear mixed-models were performed using the lme4 package 32. In each model 166 

the objective workload measure (i.e. TRIMP) was entered as the fixed effect predictor variable 167 

and intercepts for each recruit as well as by-recruit random slopes were included as random 168 

effects. Where the inclusion of random slope analyses did not improve model fit (as assessed 169 

by the conditional R2), a random intercept only model was conducted. To assess if the inclusion 170 

of d-RPE measures explained a greater proportion of the variance in each objective workload 171 

measure, linear mixed-models were constructed whereby the objective measure was modelled 172 

as a function of RPE, RPE and RPE-B, RPE and RPE-L, and all RPE measures. Within each 173 

model, intercepts for each recruit were included as random effects. Models were compared 174 
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using Akaike Information Criterion (AIC), with a lower AIC score indicative of a more 175 

parsimonious model. Qualitative terms for the relative AIC difference (ΔAIC) from the 176 

estimated best model (i.e. model with the lowest AIC value; ΔAIC = 0) were assigned 177 

according to the following scale: 0-2, essentially equivalent; 2-7, plausible alternative; 7-14, 178 

weak support; >14, no empirical support 33. The association between sleep efficiency 179 

(objective) and perceived sleep quality (subjective) was assessed using a linear mixed-model 180 

with sleep efficiency entered as the fixed effect and intercepts and slopes for each recruit 181 

entered as random effects. Model estimates are presented with 95% confidence limits along 182 

with slope significance. Marginal (variance explained by the fixed effect alone) and conditional 183 

(proportion of variance explained by both the fixed and random effects) R2  values are presented 184 

to indicate the association between objective and subjective measures 34. Agreement between 185 

subjective and objective measures of sleep duration was investigated by determining mean bias 186 

and the typical error of the estimate (TEE). A repeated measures correlation examined the 187 

relationship between subjective and objective measures of sleep duration, with the correlation 188 

coefficient reported with 95% confidence limits. Heteroscedasticity was initially assessed via 189 

Pearson correlations on the absolute deviations between self-reported and activity monitor 190 

sleep duration (r = -0.12). For all analyses statistical significance was set at p < 0.05. 191 

Descriptive statistics are presented as mean ± standard deviation (SD).  192 

 193 

RESULTS 194 

Average daily workload data are presented in Table 1. Slope estimates along with marginal 195 

and conditional R2 values for associations between objective workload measures and daily RPE 196 

measures are presented in Table 2. 197 

 198 

INSERT TABLE ONE ABOUT HERE 199 
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 200 

INSERT TABLE TWO ABOUT HERE 201 

 202 

Linear mixed-model estimates for associations between daily RPE, along with the inclusion of 203 

d-RPE measures, and objective workload measures are presented in Table 3. 204 

 205 

INSERT TABLE THREE ABOUT HERE 206 

 207 

Marginal and conditional R2 values for the association between activity monitor measures of 208 

sleep efficiency (mean = 78.71 ± 6.04%) and perceived sleep quality (mean = 7 ± 2) were 0.005 209 

and 0.697, respectively. The slope estimate for this model was not significantly different from 210 

zero (p = 0.29; slope estimate = 0.02; CI -0.02, 0.06). Average sleep duration estimated from 211 

subjective sleep questionnaires and activity monitors were 06:49 ± 00:48 and 06:24 ± 00:29, 212 

respectively. Sleep duration mean bias revealed that self-reported measures overestimated 213 

sleep by an average of 25 minutes compared to activity monitors, while a trivial relationship 214 

(r = 0.12; CI -0.03, 0.27, p = 0.12) was observed between activity monitor and self-reported 215 

sleep duration, with a TEE of 41 minutes. 216 

 217 

DISCUSSION 218 

In this study, associations between objective measures of workload and daily RPE measures 219 

improved when accounting for by-recruit differences, with strong associations observed 220 

between heart rate and PlayerLoadTM derived measures of workload and daily RPE measures. 221 

The inclusion of d-RPE, in addition to daily RPE, improved the models, resulting in a lower 222 

AIC and accounted for more variance in objective workload measures. The association 223 

between measures of objective sleep efficiency and subjective sleep quality was improved 224 
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when accounting for by-recruit differences, however, perceived sleep duration did not 225 

accurately reflect activity monitored sleep duration.  226 

 227 

The associations between heart rate and PlayerLoadTM derived objective measures of workload 228 

and daily RPE observed in the current study were similar to associations between daily RPE 229 

and objective measures of workload observed in British Army recruits 10. Although, it should 230 

be noted that these associations are not directly comparable due to differences in how marginal 231 

R2 and R2 values are calculated 34. However, in the current study, considering individual recruit 232 

intercepts and slopes (conditional R2) improved the strength of all associations which was 233 

expected considering the diverse nature of recruit populations 12 and intra-recruit dependent 234 

variables such as fitness, training history, gender and psychological state 10,35, that can impact 235 

responses to perceptions of workload.  236 

 237 

Daily TRIMP explained the greatest proportion of variance in daily RPE when considering 238 

individual recruit intercepts and slopes. Indeed, TRIMP may be more sensitive to variations in 239 

recruit workload as unlike average heart rate, TRIMP accounts for time spent in different 240 

exercise intensity thresholds, along with applying weighting factors. This finding is similar to 241 

the results of O’Leary et al. 10, who also reported that TRIMP explained a greater proportion 242 

of the variance in daily RPE in comparison to average heart rate and daily distance. However, 243 

as distance derived metrics require satellite connection to be calculated and BMT activities 244 

occur both indoors and outdoors, daily distance may not be the most useful measure of external 245 

load in recruit populations. Herein, PlayerLoadTM was used as a measure of external load within 246 

the present study given its suitability for encompassing both indoor and outdoor training, and 247 

its capacity to capture physical demands of recruit training independent of distance. For 248 

example, recruits can cover minimal distance but perform a high number of movements (e.g. 249 
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prop and drop). Consistent with reports from team sports 9, a strong association between 250 

PlayerLoadTM and daily RPE was observed within the current cohort. In contrast, lower 251 

associations were observed between step count and daily RPE, although, the accuracy of wrist 252 

worn activity monitors for calculating step count potentially impacted upon this finding 36. In 253 

comparison to external measures of workload, stronger associations were seen between internal 254 

measures and daily RPE. Considering RPE is primarily used as a measure of internal workload 255 

35 this finding is not surprising, whilst the strong association between PlayerLoadTM and daily 256 

RPE is in keeping with training theory, whereby internal workload is a product of an 257 

individual’s external workload 37. Although external workload represents an important 258 

contributor to internal workload, internal responses can be impacted by numerous other factors, 259 

such as training status, fatigue and genetics, along with other environmental stressors (e.g. hot 260 

training conditions), emphasising the importance of monitoring internal loads 37. Based on the 261 

strength of associations between internal load measures and daily RPE within the present study, 262 

daily RPE which represents a recruit’s own perception of training induced strain, can be used 263 

to provide practitioners with a simple yet valuable proxy measure of recruit global internal 264 

workload.   265 

 266 

Due to their potential to further enhance internal workload quantification 13, d-RPE measures 267 

were also considered within the present study. Associations between objective and subjective 268 

daily measures of workload were generally stronger for RPE in comparison to d-RPE measures. 269 

Previous work within team-sports, has indicated that d-RPE measures make a unique 270 

contribution to overall RPE 14. Differences in associations may therefore signify the ability of 271 

recruits to distinguish between different dimensions of effort, whilst indicating that daily RPE 272 

provides a global measure of recruit workload. That said, a stronger association was seen 273 

between PlayerLoadTM and RPE-B, in comparison to RPE. Higher RPE-B values are associated 274 
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with increased heart rate and oxygen consumption 13 therefore recruits may have more readily 275 

associated RPE-B with the physical work performed that day. For model comparisons, models 276 

including d-RPE measures presented with a lower AIC, indicating a better balance between 277 

model complexity and explanatory power 38. Therefore, in comparison to RPE only models, 278 

models including d-RPE measures were beneficial for explaining the data within the present 279 

study. Yet, practitioners should consider their intended use for d-RPE measures and how it may 280 

impact upon decision making 14, along with the extent of information gained, due to the 281 

associated time cost and questionnaire fatigue with collecting and analysing the additional 282 

questions daily. 283 

 284 

Similar to associations between objective and subjective measures of workload, there was an 285 

improved association between activity monitor recorded sleep efficiency and subjective sleep 286 

quality when accounting for by-recruit differences. The slope estimate for this model was 287 

however not significant. Accordingly, for a one unit increase in sleep efficiency, confidence 288 

intervals for model estimates suggest that subjective sleep quality may increase or decrease. 289 

Although subjective sleep quality measures are commonly used to monitor an individual’s 290 

sleep 39, poor relationships between objective measures and subjective sleep quality have 291 

previously been reported 21. Indeed, whilst activity monitor recorded sleep efficiency 292 

represents the percentage of time in bed that was spent sleeping, there is a lack of a consensus 293 

related to the definition of subjective sleep quality 39. Consequently, numerous sleep 294 

characteristics (e.g. awakenings) may impact upon subjective sleep quality whilst individual 295 

interpretation of sleep quality may explain the vast difference between marginal and 296 

conditional R2 values reported within the present study. 297 

 298 
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Although validated sleep questionnaires exist 20, the methods used to assess sleep in the present 299 

study were adopted given the limited time available for recruits to complete the questionnaire 300 

along with the requirement for the questionnaire to be completed daily. Moreover, questions 301 

were designed to eliminate the requirement for recruits to have access to a clock or knowledge 302 

of exact bed and wake times, while categorical responses were implemented to aid in data 303 

analyses. The mean bias between subjective sleep duration and activity monitor sleep duration 304 

in the present study is similar to reports in rugby players 21 and physically active university 305 

students 22. However, in contrast to the very large relationships between subjective and activity 306 

monitor sleep duration (r ranging from 0.82 – 0.86) reported by Caia et al. 21  and Kölling et 307 

al. 22, a trivial relationship 40, was reported within the present study. This may have resulted 308 

from the response time categories lacking sensitivity, while the open ended 60+ min category, 309 

which was included in perceived sleep duration calculations on 26 instances (13%), made it 310 

difficult to calculate exact sleep duration. Exploratory data analyses with these data (61+ min) 311 

removed did not result in improved reliability. Additionally, time awake during the night was 312 

estimated by summing time to fall asleep, time awake before the bugle and total time awake 313 

during the night. Although informed on how to complete the questionnaire recruits may have 314 

misinterpreted total time awake during the night as encompassing time to fall asleep and awake 315 

before the bugle. The current methods used to assess sleep should therefore be considered as a 316 

limitation and not suitable for determining recruit sleep duration. Future research may therefore 317 

wish to consider assessing subjective sleep duration using more reliable methods where 318 

individuals specify exact timings (hh:mm) for bed, wake times or sleep duration 21,22. Yet, 319 

considering scheduling, specifically in relation to morning routine, along with recruits’ 320 

knowledge of time, a valid daily measure of subjective sleep duration may be difficult to obtain 321 

in a BMT environment.  322 

 323 
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Limitations 324 

In addition to the limitations associated with the methods used for collecting subjective sleep 325 

data, a number of additional limitations should be recognised. Firstly, workloads and sleep 326 

were only assessed over a single week. Accordingly, outcomes may not be consistently 327 

reflected across BMT and the daily variation in workloads are likely more diverse than that 328 

reported in the current study (Table 1) 10,12. Future studies should therefore assess the 329 

sensitivity of daily RPE measures to variations in workload by assessing responses over an 330 

entire BMT course. Additionally, only 30 recruits were involved in the assessment of workload 331 

and 29 in the assessment of sleep, as such these results may not be representative of all recruits. 332 

Further, it should be acknowledged that recruit characteristics such as gender, entry fitness 333 

levels, previous training experience and injury status were not considered in the present study 334 

but may have impacted upon the results reported. The method used to obtain maximal heart 335 

rate may also have resulted in possible error around the regression line and correspondingly 336 

some inaccuracy in estimating maximal heart rates 23. However, a maximal cardiorespiratory 337 

fitness test (e.g. multi-stage shuttle run test) was not scheduled during the data collection week 338 

and it was not possible to modify the training schedule. Training disruption was also considered 339 

when fitting and removing monitors, consequently, the first 40 minutes of each day were 340 

excluded from analyses due to variations in when monitors were fitted. Workloads that 341 

occurred during this time, which may have impacted upon subjective daily RPE measures, were 342 

therefore not captured by objective measures. 343 

 344 

CONCLUSIONS 345 

In this study, objective measures of workload were strongly associated with daily RPE when 346 

accounting for by-recruit variation in workload measures, with the strongest associations seen 347 

between internal measures of workload. Furthermore, the inclusion of d-RPE measures, helped 348 
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explain the variance in each objective workload measure. The current findings therefore 349 

provide support for the use of daily RPE as a proxy measure of internal workload in Australian 350 

Army recruits, however, attention should be focused to individual responses. In contrast 351 

subjective sleep measures did not reflect objective measures of sleep, therefore the use of the 352 

current subjective sleep questionnaire as a proxy measure of objective sleep measures is not 353 

recommended.  354 

  355 
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FIGURE AND TABLE DESCRIPTIONS  

 

Figure 1. Schematic of study design.  

 

Table 1. Average daily workload measures (mean ± SD) 

 

Table 2. Slope estimates and associations between objective workload and daily RPE 

measures  

 

Table 3. RPE and differential RPE model comparisons 

 


