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Objectives:  An  exercise  session  in  a hot  environment  may  increase  thermal  strain  during  subsequent
exercise  sessions  on  the  same  and  consecutive  days.  Therefore,  this  study  was  conducted  to  determine
lasting  physiological  strain  from  moderate-high  intensity,  intermittent  exercise  in  heat  on  subsequent
exercise.
Design:  Repeated  measures  laboratory  study.
Methods: Seventeen  healthy,  recreationally  active  men  (age:  22 ± 3 y,  maximal  oxygen  consumption:
54.6  ±  5.3  mL kg−1 min−1)  underwent  two  intermittent  moderate-high  intensity  aerobic  exercise  sessions
separated  by  2 h of  rest  one  day,  followed  by one  session  24  h  later  in  a  40 ◦C, 40%  relative  humidity
environment.  Heart  rate, rectal  temperature,  heat  stress  perception,  and  environmental  symptoms  were
assessed.
Results: 100%,  35%,  and  71%  of participants  completed  the  full  exercise  protocol  during  the  first  exercise
session,  second  exercise  session,  and  the  following  day,  respectively.  Exercising  heart  rate  and  rectal
temperature  were  greater  during  the  second  exercise  session  (189  ± 11 bpm,  38.80  ± 0.47 ◦C)  than  the  first
identical  exercise  session  (180 ±  17  bpm,  p = 0.004;  38.41 ± 0.52 ◦C,  p  =  0.001),  respectively.  Immediate
post-exercise  heart  rate, rectal  temperature,  thirst,  thermal  sensation,  fatigue,  and  perceived  exertion

were  similar  among  exercise  sessions  despite  a shorter  exercise  duration  during  the  second  exercise
session  (93 ± 27  min,  p = 0.001)  and the  following  day  (113 ±  12  min,  p =  0.032)  than  the  first  exercise
session (120  ±  0  min).
Conclusions:  Moderate-high-intensity  intermittent  exercise  in the heat  resulted  in  greater  heat  strain
during  a second  exercise  session  the  same  day,  and  exercise  the  subsequent  day.

© 2019 Sports  Medicine  Australia.  Published  by  Elsevier  Ltd.  All  rights  reserved.
Practical implications

Two hours of rest between moderate-high intensity exercise ses-
sions is not sufficient to prevent the attainment of a critically high

body temperature during a second exercise session the same day.
Individuals perceive greater physical strain during subsequent
exercise compared to a first exercise session in the heat.

∗ Corresponding author.
E-mail address: rpryor@buffalo.edu (R.R. Pryor).

1 Deceased August 30, 2017.

ttps://doi.org/10.1016/j.jsams.2019.06.003
440-2440/© 2019 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserve
• Medical personnel should be acutely aware of body tempera-
ture and signs and symptoms of heat illness during consecutive
exercise sessions, and exercise the following day.

1. Introduction

Prolonged, physically demanding exercise in a hot environment
is common for many athletes.1 Many times these individuals are

unable to self-pace their work due to coaching demands and expe-
rience dehydration, cardiovascular strain, and a dangerously high
body temperature.2,3 Additionally, many athletes wear protective
equipment further limiting heat dissipation, causing uncompens-
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Table 1
Exercise protocol each exercise session.

4 min  Jogging (60% VO2max)
1  min Running (80% VO2max)
4  min  Walking (4.83 km h−1)
1  min  Running (80% VO2max)
4  min  Jogging (60% VO2max)
1  min  Running (80% VO2max)
5  min  Rest

Note. Each 20 min  exercise protocol was repeated six times, totaling 2 h of exercise.
To  ensure the first exercise session (Bout 1) was  completed in its entirety, beginning

−1
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ble heat stress which may  increase the chance of suffering from
n exertional heat illness (EHI).4–6

EHI rates are highest on days with multiple athletic practices,7

herefore, heat acclimatization guidelines suggest delaying multi-
le practices on a single day until day six of heat acclimatization.8

nfortunately, this policy is not mandatory across all states and lev-
ls of sport, with only 2.5% of high schools following the guidelines.9

ultiple exercise sessions on day one of practice may place athletes
t risk of thermal strain and warrants investigation in a laboratory
etting.

Short rest breaks of 15–30 min  between consecutive exercise
essions are common athletic competitions (e.g., half time) and
esult in incomplete recovery from the first exercise session, indi-
ated by elevated heart rate (HR)10 and core temperature10 during
he second exercise session. Rest breaks 60 min in length allowed
or full HR and rectal temperature (Tre) recovery in a warm envi-
onment, however, perceived exertion was greater in the second
xercise session.11 Resting for 90 min  after light intensity (30%
aximal oxygen consumption (VO2max)),12 but not high inten-

ity (70% VO2max)13 exercise in heat results in similar heat strain
mong exercise sessions. Collectively, Tre was  only moderately
levated (3̃8.5 ◦C) in these studies due to warm conditions or
ight-moderate exercise intensities. Recovery from greater inten-
ity exercise in hot conditions needs to be explored.

Recent research has focused on physiological strain incurred
ver consecutive days of work in a warm environment. Field stud-
es investigating fire suppression14 and electric utilities work15

eported greater physiological and perceptual heat strain during
he second day of work in a warm environment. In older men,
eat storage was increased on the second day of intermittent exer-
ise in a hot environment,16 although this relationship was  not
bserved in young men.17 Recent epidemiological evidence sug-
ested increased thermal strain on the second day of collegiate
re-season American football practice.7 Similarly, Marine Corps
ecruits were most likely to have EHI if they exercised in high tem-
eratures the previous day, suggesting individuals are at greatest
isk of thermal strain on the second of two consecutive days of
xercise in a hot environment.18 Although others have found no
ifferences between consecutive exercise sessions in similar warm
onditions.19,20

Higher intensity exercise such as that experienced during Amer-
can football practices likely results in even greater heat strain
han occupational work during consecutive exercise sessions due to
reater work intensity which increases metabolic heat production,
owever, this has not been investigated. Additionally, work in a hot
nvironment (>30 ◦C WBGT) is yet to be investigated. Therefore, the
urposes of this study were to (1) determine how a strenuous exer-
ise session in the heat (Bout 1) affects physiological and perceptual
eat strain during a second exercise session on the same day (Bout
), and (2) determine how two strenuous exercise sessions in the
eat (Bout 1 and 2) affect physiological and perceptual strain during
xercise the subsequent day (Day 2). We  hypothesized that physio-
ogical and perceptual heat strain would be greater during both the
econd exercise session (Bout 2) and second day (Day 2) of exercise
ompared to the first exercise session (Bout 1).

. Methods

Seventeen healthy men  (Mean ± SD, age: 22 ± 3 y, height:
79.5 ± 5.8 cm,  weight: 74.31 ± 7.64 kg, body fat: 9.6 ± 4.1%, max-
mal oxygen consumption (VO2max): 54.6 ± 5.3 mL  kg−1 min−1)
rovided written informed consent prior to participation in this
tudy, which was approved by the university Institutional Review
oard. All were recreationally active and in good health without
at  minute 40, jogging speed was lowered by 0.8 km h for individuals who reached
a  Tre > 39 ◦C, indicating that they likely would reach the Tre termination criteria prior
to  the completion of 2 h of exercise.

current musculoskeletal, cardiovascular, metabolic and respiratory
disease, and had no history of exertional heat stroke.

A study physician determined eligibility using preliminary tests
and a medical history questionnaire. Participants refrained from
alcohol and strenuous exercise 24 h and caffeine 8 h prior to testing.
Height was  measured to the nearest 0.5 cm using a wall mounted
stadiometer. Nude body mass was  measured to the nearest 0.01 kg
(T51 P, Ohaus, Pine Brook, NJ). Body fat percentage was estimated
using skinfold thickness measured at three sites (chest, abdomen,
and thigh) in duplicate using a Lange skinfold caliper (BetaTechnol-
ogy Inc, Cambridge, MD)  as previously described.21

Participants performed a treadmill graded exercise test follow-
ing a ramping protocol in a temperate environment to determine
maximal oxygen consumption. Open circuit spirometry (TrueOne
2400 Metabolic Measurement System, Parvomedics, Sandy, UT)
measured oxygen consumption. To mimic  collegiate interscholas-
tic athletes, individuals were approved to participate in the study
if they achieved a VO2max ≥ 45.0 mL  kg−1 min−1, an average VO2max
of males in this age group.22

Participants drank 500 mL  water the night before and 250 mL
the morning of each laboratory visit. The morning of testing par-
ticipants provided a urine sample to measure urine specific gravity
(USG) via refractometer (A300CL, Atago, Bellevue, WA). If partic-
ipants were hypohydrated (USG > 1.020) participants consumed
500 mL  water prior to proceeding with the protocol. Participants
privately inserted a rectal thermistor (YSI 400 series probe, Mea-
surement Specialties, Beavercreek, OH) 10–12 cm beyond the anal
sphincter and nude body mass was recorded. Sweat rate was  cal-
culated using pre- and post-exercise nude body mass accounting
for fluid intake and urine output. A heart rate (HR) monitor (Race
Trainer, Timex, Middlebury, CT) with chest strap, shorts, a t-shirt,
and athletic shoes were donned.

Participants entered an environmental chamber (4284-2L-W,
Minute-Eleven, Weymouth, MA)  (40 ◦C, 40% relative humidity
(RH)) and sat quietly for a 20 min  equilibration period. A mod-
ified Environmental Symptoms Questionnaire (ESQ) determined
signs and symptoms of heat illness.23,24 Immediately prior to exer-
cise, Tre, HR, and perceptual scales were recorded. Perceptual scales
included 11-point perceived exertion OMNI run-walk25 and fatigue
scales, a 9-point thirst scale,26 and 17-point thermal sensation
scale,27 with greater numbers indicating an exaggerated response.

Exercise sessions were 2 h in length and consisted of walking
at 4.83 km h−1, jogging at 60% VO2max (9.2 ± 1.1 km h−1), run-
ning at 80% VO2max (12.1 ± 1.4 km h−1) at a 1% grade, and rest
(Table 1). Intensities mimicked typical pre-season American foot-
ball intensities.1 To ensure the first exercise session (Bout 1) was
completed in its entirety, beginning at min  40, jogging speed was
lowered by 0.8 km h-1 for individuals who reached a Tre > 39 ◦C,

indicating that they likely would reach the Tre termination crite-
ria prior to the completion of 2 h of exercise. The following exercise
session protocols (Bout 2 and Day 2) were adjusted to be identical
to the speeds of Bout 1. Laboratory termination criteria were: (1)
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re ≥ 40.0 ◦C, (2) unsteady gait making exercise unsafe, (3) signs or
ymptoms of heat illness, or (4) participant request. Throughout
xercise, Tre, HR, and perceptual scales were recorded at minutes
5, 35, 55, 75, 95, and 115 and participants drank 23 ◦C tap water
d libitum throughout.

Upon the completion of 2 h of exercise, participants completed
n ESQ and rested quietly in a temperate environment (24 ◦C, 21%
H) for 2 h. Participants replenished fluids with water ad libitum
nd consumed a 20 oz carbohydrate-electrolyte drink and a small
tandardized meal (800 kcal) within 30 min. Following the rest
eriod, an ESQ was administered, nude body mass was  recorded,
nd participants completed Bout 2. Upon exercise completion, par-
icipants completed an ESQ, nude body mass, and provided a urine
ample. Twenty-four hours later Day 2 was completed.

Serum was collected through an antecubital venipuncture
mmediately after exercise. Samples sat for 15 min  before 10 min  of
entrifugation and storage at −80 ◦C until analysis. Cortisol concen-
ration was determined by ELISA in duplicate (CalBiotech, Spring
alley, CA) with an intra-assay CV of ≤4.9%.

The purpose of this study was to examine differences in vari-
bles among three exercise sessions. Although all participants
ompleted the full exercise session during Bout 1, many partici-
ants terminated Bout 2 and Day 2 prematurely. All participants
ompleted at least 35 min  of exercise during all sessions, therefore,
inute 0, Minute 35, and immediate post-exercise (IPE) data were

ompared among exercise sessions. One way repeated measures
NOVA were used to compare physiological responses to exercise,
ydration, and exercise time among exercise sessions. Percep-
ual responses to exercise and ESQ were analyzed using Friedman
NOVA. Greenhouse-Geisser corrections were implemented when
phericity was violated. Significant F-values were subsequently
nalyzed using dependent t-tests or Wilcoxon signed-rank tests.
n �-level of 0.05 determined significance without adjustment for
ultiple comparisons. An a priori power analysis indicated that

ased on a previous study with a 0.5 ◦C difference in core tem-
erature between trials with a standard deviation of 0.6 ◦C, 12
articipants were required to detect between-trial differences in
eat strain with at least 80% statistical power.28 Our sample of
7 participants adequately powered our analyses. Data are pre-
ented as mean ± SD. Statistical analyses were performed with SPSS
oftware version 21.0 (IBM SPSS Statistics, Chicago, IL).

. Results

All participants completed the full 120 min  Bout 1 but aver-
ged less time during Bout 2 (93 ± 27 min, p = 0.001) and Day 2
113 ± 12 min, p = 0.032). 100%, 35%, and 71% of participants com-
leted the full exercise protocol during Bout 1, Bout 2, and Day 2,
espectively (Fig. 1). Eleven participants were unable to complete
out 2 due to: Tre reaching the laboratory cut-off (n = 5), symptoms
f EHI (e.g., lightheadedness, nausea, tingling in the extremities
aking exercise dangerous; n = 4), and subject request due to joint

ain (n = 1) and fatigue (n = 1). All five who ended exercise early on
ay 2 also ended exercise early during Bout 2 and terminated exer-
ise due to: Tre reaching the laboratory cut-off (n = 3), symptoms of
HI (n = 1), and subject request due to fatigue (n = 1) on Day 2.

Despite a 2 h rest break, resting HR (104 ± 17 bpm) and
inute 35 HR (189 ± 11 bpm) were higher during Bout 2 than

out 1 (79 ± 12 bpm, p < 0.001; 180 ± 17 bpm, p = 0.004) (Fig. 2).
hile resting Tre was similar among exercise sessions (Bout 1:

6.82 ± 0.44 ◦C; Bout 2: 37.08 ± 0.51 ◦C; Day 2: 36.83 ± 0.30 ◦C,

 = 0.051), Minute 35 Tre was highest during Bout 2 (38.80 ± 0.47 ◦C)
ompared to Bout 1 (38.41 ± 0.52 ◦C, p = 0.001) and Day 2
38.31 ± 0.35 ◦C, p < 0.001). Immediate post-exercise HR (Bout
: 172 ± 15 bpm, Bout 2: 178 ± 19 bpm, Day 2: 173 ± 14 bpm,
icine in Sport 22 (2019) 1084–1089

p = 0.393) and Tre (Bout 1: 39.49 ± 0.31 ◦C, Bout 2: 39.60 ± 0.43 ◦C,
Day 2: 39.46 ± 0.46 ◦C, p = 0.494) were similar among exercise ses-
sions despite a shorter exercise duration during Bout 2 and Day 2
compared to Bout 1, indicating an equal level of heat strain occurred
in a shorter period of time during the subsequent exercise sessions.
Similarly, serum cortisol concentration was similar IPE among Bout
1 (447.3 ± 172.3 nmol L−1), Bout 2 (499.3 ± 238.6 nmol L−1), and
Day 2 (422.7 ± 203.1 nmol L−1, p = 0.328). One participant reached
40 ◦C at the final measurement during Bout 1, while six and three
participants reached this laboratory cut-off during Bout 2 and Day
2, respectively.

Markers of hydration status were similar among exercise
sessions. Urine specific gravity indicated euhydration before
(1.015 ± 0.008) and after (1.016 ± 0.009) exercise on the first day of
exercise, but slight hypohydration both before (1.021 ± 0.010) and
after (1.021 ± 0.006) Day 2. Sweat rate was similar among exercise
sessions for Bout 1 (1.41 ± 0.36 L h−1), Bout 2 (1.51 ± 0.45 L h−1) and
Day 2 (1.35 ± 0.33 L h−1, p = 0.260). Participants drank a similar vol-
ume  of water ad libitum during exercise (1.96 ± 0.91 L, 1.62 ± 0.86 L,
2.10 ± 0.88 L, p = 0.073) and replaced similar percentages of sweat
lost (71.7 ± 31%; 76.9 ± 46.9%; 89.4 ± 48.8%; p = 0.079) during Bout
1, Bout 2, and Day 2 exercise, respectively. This water replacement
strategy resulted in similar dehydration (1.14 ± 0.01%, 1.0 ± 1.4%,
and 0.63 ± 1.3%, p = 0.241), by the end of Bout 1, Bout 2, and Day 2,
respectively.

Participants had the greatest perception of heat strain during
Bout 2. Fatigue was greater at rest before Bout 2 (2 ± 1, p = 0.005)
and Day 2 (2 ± 1, p = 0.031) compared to Bout 1 (1 ± 1). Thermal sen-
sation, fatigue, and perceived exertion were greatest during Minute
35 of Bout 2 (7.0 ± 1, 6 ± 2, 6 ± 2) compared to Bout 1 (6.0 ± 0.5,
p = 0.003; 3 ± 2, p = 0.001; 5 ± 1, p = 0.010) and Day 2 (6.5 ± 0.5,
p = 0.010; 4 ± 2, p = 0.002; 5 ± 2, p = 0.003), respectively. Partici-
pants reported similar changes in ESQ scores among the three
exercise sessions (p = 0.282).

4. Discussion

The purpose of this investigation was  to determine if a single
exercise session impacted heat strain during a second exercise ses-
sion the same day, and if two same-day exercise sessions impacted
heat strain during an exercise session the subsequent day. This was
the first study to investigate heat strain during consecutive exercise
sessions emulating an athletic setting. Our findings revealed that
participants achieved similar physiological heat strain in a shorter
exercise duration during a subsequent exercise session the same
day. Additionally, heat strain was greater during the second of two
consecutive days of exercise, with only 71% of participants com-
pleting exercise that was successfully completed the previous day.
Our findings support previous studies that found many individu-
als unable to complete a subsequent exercise session of moderate
intensity exercise in warm environmental conditions19 and greater
heat strain on the second of consecutive days of fire suppression.14

Together, these studies demonstrate that prior exercise in a warm
to hot environment predisposes individuals to premature exercise
cessation and thermal strain the subsequent day.

One area of concern is the applicability of these data to double
practice days in the athletic setting when Tre could reach danger-
ous levels. While no participants ended exercise prematurely due
to reaching 40 ◦C during the first exercise session, identical exercise
during a second exercise session led to five participants reaching
a Tre of 40 ◦C thereby terminating the trial. Similar IPE Tre was

attained during the two  exercise sessions despite shorter total exer-
cise time during Bout 2 (93 min) compared to Bout 1 (120 min). Had
all participants continued to exercise at the given rate for the full
120 min  protocol during Bout 2, additional symptoms of EHI and
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Fig. 1. (A) Percent of each exercise session completed. Bars indicate the average percent of each session completed. *Bout 2 is significantly different than Bout 1 (p ≤ 0.05).
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Bout  2 is significantly different than Day 2 (p ≤ 0.05). ‡Day 2 is significantly differen
xercising among exercise sessions. The number and type of symbol represent the
40.0 ◦C. †Trial ended due to signs and symptoms of exertional heat illness. #Trial e

ossibly exertional heat stroke may  have resulted in some of our
articipants.

Two hours of rest did not allow for HR or fatigue to return
o resting values following Bout 1. Additionally, thermal sensa-
ion, fatigue, and perceived exertion were higher during Bout 2
ompared to Bout 1 and two participants requested to prema-
urely terminate exercise, while four others developed symptoms
f heat illness. Incomplete recovery previously has been shown
etween repeated bouts of 30 min  of cycling in less stressful envi-
onments with 30 or 60 min  of recovery.10,29 Sawka et al. reported
o differences in starting HR or Tre after 90 min  of rest following

0 min  of treadmill running at 70% VO2max, although this was  com-
leted in less oppressive ambient conditions (22–25 ◦C, 45–60%
H).13 These differing results are likely due to the latter study
esting marathon runners instead of recreationally active men  as
 Bout 1 (p ≤ 0.05). (B) Survival graph indicating time at which participants stopped
n for trial termination at that time point. *Trial ended due to rectal temperature

 due to subject request caused by fatigue or joint pain.

in the present study, as athletes of higher aerobic fitness have a
more rapid HR recovery.30 McLellan et al. investigated consecu-
tive exercise sessions of walking in a mild environment (30 ◦C, 35%
RH) and found no differences in heat strain.19 Perhaps more chal-
lenging environments of greater temperature and humidity and/or
greater exercise intensity is needed to see exacerbated heat strain
during subsequent exercise sessions. Additional research into the
effectiveness of extended rest breaks between exercise sessions
is warranted to determine if the current National Athletic Train-
ers’ Association heat acclimatization guidelines that suggest 3 h
of rest between exercise sessions is sufficient to mitigate thermal

8
strain.
The present study determined individuals were hydrated before

and after the first exercise session, but arrived to the lab hypohy-
drated on Day 2 and did not return to a hydrated state that day.
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ig. 2. Changes in rectal temperature (A) and heart rate (B) among exercise sessi
ach  exercise session. Only Minute 0, Minute 35, and Immediate Post-Exercise (IPE
ignificantly different than Bout 1 (p ≤ 0.05). †Bout 2 is significantly different than D

d libitum drinking was sufficient to maintain hydration status
hroughout each exercise session. A study of collegiate Ameri-
an football athletes reported dehydration both before and after

very preseason practice with inadequate fluid replacement dur-
ng practices, exacerbating dehydration.31 One must remember
hat study participants had unlimited water access throughout
ach exercise session, which is not always true in athletic settings
he table reports the number of participants exercising at each time point during
sures were analyzed for statistical differences. Bpm = beats per minute. *Bout 2 is
p ≤ 0.05).

that have structured rest and hydration breaks such as American
football. Additionally, athletes do not always commence activ-
ity in a hydrated state during consecutive days of activity in a

31,32
hot environment, as observed in the present study. Beginning
exercise hypohydrated exacerbates exercising core temperature by
reducing sweat rate and skin blood flow, leading to a greater heart
rate at a given temperature.33,34 Even greater heat strain could be
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33. Adams WM,  Hosokawa Y, Adams EL et al. Reduction in body temperature using
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bserved when exercising in a hypohydrated state and warrants
uture investigation.

The current study is not without limitations. It should be noted
hat exercise intensity was predetermined and participants could
ot self-select or change intensity during or among exercise ses-
ions. Treadmill intensities were chosen to mimic  typical work rates
uring National Collegiate Athletic Association Division I American
ootball preseason sport practices and may  not be relevant to other
xercise intensities.1 Future studies should investigate self-paced
xercise during consecutive days of exercise in varying levels of
eat stress, as seen during individual sports such as cross country
hroughout a sport season. Additionally, environmental conditions
n the present were oppressive (40 ◦C, 40% RH) and the results may
ot apply to more mild environments. Although heat acclimatiza-
ion guidelines suggest 3 h of rest between practices,8 we studied

 h of rest, possibly limiting the direct applicability of our results to
urrent heat acclimatization guidelines.

. Conclusion

Intermittent, moderate-high intensity exercise in oppressive
eat negatively impacts exercise during subsequent exercise ses-
ions. End of exercise physiological and perceptual strain were
imilar among exercise sessions despite a shorter exercise duration
uring the subsequent sessions. Multiple exercise sessions should
e avoided on the first day of physical activity in a hot environment
s this may  increase risk of attaining a critical core temperature.

cknowledgements

This work was supported by the National Athletic Trainers’
ssociation Research and Education Foundation [Doctoral Grant
4DGP012].

eferences

1. DeMartini JK, Martschinske JL, Casa DJ et al. Physical demands of National Col-
legiate Athletic Association Division I football players during preseason training
in  the heat. J Strength Cond Res 2011; 25(11):2935–2943.

2. Godek SF, Bartolozzi AR, Burkholder R et al. Core temperature and percent-
age of dehydration in professional football linemen and backs during preseason
practices. J Athl Train 2006; 41(1):8.

3. González-Alonso J, Mora-Rodríguez R, Coyle EF. Stroke volume during exer-
cise: interaction of environment and hydration. Am J Physiol Heart C 2000;
278(2):H321–H330.

4. Armstrong LE, Johnson EC, Casa DJ et al. The American football uniform:
uncompensable heat stress and hyperthermic exhaustion. J Athl Train 2010;
45(2):117–127.

5. Johnson EC, Ganio MS, Lee EC et al. Perceptual responses while wearing an
American football uniform in the heat. J Athl Train 2010; 45(2):107–116.

6. Caldwell JN, Engelen L, van der Henst C et al. The interaction of body armor,
low-intensity exercise, and hot-humid conditions on physiological strain and
cognitive function. Mil Med 2011; 176(5):488–493.

7. Cooper ER, Ferrara MS,  Casa DJ et al. Exertional heat illness in American football
players: when is the risk greatest? J Athl Train 2016; 51(8):593–600.
8. Casa DJ, Csillan D. Preseason heat-acclimatization guidelines for secondary
school athletics. J Athl Train 2009; 44(3):332–333.

9. Kerr ZY, Marshall SW,  Comstock RD et al. Implementing exertional heat ill-
ness  prevention strategies in US high school football. Med Sci Sport Exerc 2013;
46(1):124–130.

3

icine in Sport 22 (2019) 1084–1089 1089

0. Kenny GP, Dorman LE, Webb P et al. Heat balance and cumulative heat storage
during intermittent bouts of exercise. Med  Sci Sport Exerc 2009; 41(3):588–596.

1. Bergeron MF,  Laird MD,  Marinik EL et al. Repeated-bout exercise in the heat
in  young athletes: physiological strain and perceptual responses. J Appl Physiol
2009; 106(2):476–485.

2. Kenefick R, Ely B, Cheuvront S et al. Prior heat stress: effect on subsequent
15-minute time trial performance in the heat. Med  Sci Sport Exerc 2009;
41(6):1311–1316.

3. Sawka MN,  Knowlton RG, Critz JB. Thermal and circulatory responses to repeated
bouts of prolonged running. Med  Sci Sport 1978; 11(2):177–180.

4. Schlader ZJ, Colburn D, Hostler D. Heat strain is exacerbated on the sec-
ond of consecutive days of fire suppression. Med  Sci Sport Exerc 2017; 49(5):
999–1005.

5. Meade RD, D’Souza AW,  Krishen L et al. The physiological strain incurred during
electrical utilities work over consecutive work shifts in hot environments: a case
report. J Occup Environ Hyg 2017; 14(12):986–994.

6. Notley SR, Meade RD, D’Souza AW et al. Heat loss is impaired in older men
on  the day after prolonged work in the heat. Med  Sci Sport Exerc 2018; 50(9):
1859–1867.

7. Notley SR, Meade RD, Friesen BJ et al. Does a prolonged work day in the heat
impair heat loss on the next day in young men? Med  Sci Sport Exerc 2018;
50(2):318–326.

8. Wallace RF, Kriebel D, Punnett L et al. Risk factors for recruit exertional
heat illness by gender and training period. Aviat Space Environ Med 2006;
77(4):415–421.

9. McLellan T, Rhind S, Bell D. Body temperature in sedentary adults during mod-
erate exercise: No effect from exercise the day before. Aviat Space Environ Med
2002; 73(12):1167–1175.

0. Raines J, Snow R, Nichols D et al. Fluid intake, hydration, work physiology of
wildfire fighters working in the heat over consecutive days. Ann Occup Hyg 2015;
59(5):554–565.

1. Jackson AS, Pollock ML. Prediction accuracy of body density, lean body weight,
and total body volume equations. Med  Sci Sport 1976; 9(4):197–201.

2. Kaminsky LA, Arena R, Myers J. Reference standards for cardiorespiratory fitness
measured with cardiopulmonary exercise testing: data from the Fitness Reg-
istry  and the Importance of Exercise National Database. Mayo Clin Proc 2015;
90(11):1515–1523.

3. Sampson JB, Kobrick JL. The environmental symptoms questionnaire: revisions
and new field data. Aviat Space Environ Med  1980; 51(9):872–877.

4. Stearns RL, Belval LN, Casa DJ et al. Two environmental symptoms question-
naires during 10 days of exercise-heat acclimation. Aviat Space Environ Med
2013; 84(8):797–802.

5. Utter AC, Robertson RJ, Green JM et al. Validation of the adult OMNI scale
of  perceived exertion for walking/running exercise. Med  Sci Sport Exerc 2004;
36(10):1776–1780.

6. Engell DB, Maller O, Sawka MN et al. Thirst and fluid intake following graded
hypohydration levels in humans. Physiol Behav 1987; 40(2):229–236.

7. Gagge AP, Stolwijk J, Saltin B. Comfort and thermal sensations and associated
physiological responses during exercise at various ambient temperatures. Env-
iron  Res 1969; 2(3):209–229.

8. Fortes MB,  Di Felice U, Dolci A et al. Muscle damaging exercise increases
heat strain during subsequent exercise heat stress. Med  Sci Sport Exerc 2013;
45(10):1915–1924.

9. Kaciuba-Uscilko H, Kruk B, Szczypaczewska M et al. Metabolic, body tempera-
ture and hormonal responses to repeated periods of prolonged cycle-ergometer
exercise in men. Eur J Appl Phys Occup Phys 1992; 64(1):26–31.

0. Hagberg J, Hickson R, Ehsani A et al. Faster adjustment to and recovery
from submaximal exercise in the trained state. J Appl Physiol 1980; 48(2):
218–224.

1. Godek SF, Godek JJ, Bartolozzi AR. Hydration status in college football players
during consecutive days of twice-a-day preseason practices. Am J Sport Med
2005; 33(6):843–851.

2. Godek SF, Bartolozzi A, Godek J. Sweat rate and fluid turnover in American foot-
ball players compared with runners in a hot and humid environment. Br J Sport
Med  2005; 39(4):205–211.
hand cooling versus passive rest after exercise in the heat. J Sci Med  Sport 2016;
19(11):936–940.

4. Sawka M,  Latzka W,  Matott R et al. Hydration effects on temperature regulation.
Int  J Sport Med 1998; 19(S2):S108–S110.

http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0005
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0010
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0015
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0020
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0025
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0030
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0035
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0040
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0045
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0050
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0055
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0060
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0065
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0070
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0075
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0080
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0085
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0090
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0095
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0100
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0105
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0110
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0115
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0120
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0125
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0130
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0135
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0140
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0145
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0150
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0155
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0160
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0165
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170
http://refhub.elsevier.com/S1440-2440(19)30394-9/sbref0170

	Exacerbated heat strain during consecutive days of repeated exercise sessions in heat
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusion
	Acknowledgements
	References


