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Abstract 
The purpose with this study was to investigate the effect of a carbohydrate (CHO) 

mouth rinse protocol on simulated cross country (XC) sprint. The primary aim 

was to investigate if a 10 sec CHO solution mouth rinsing protocol improved the 

finish time in a simulated cross country (XC) sprint (800 meters for female and 

1000 meters for male) compared with control (CON). The second aim was to 

exam if post-finish blood lactate concentration would be lower compared with 

CON with mouth rinsing. Seven participants (four males and three females) 

completed four simulated sprints, two CON and two experimental rinse protocols, 

CHO solution and placebo (PLA). Time to completion was not different with 

CHO compared with CON or PLA (203.0 ±16.5 sec, 202.3 ± 15.7 sec, 203.3 ± 

14.6 respectively. p >.05). Mean power output was CON 264 ± 73, PLA 258 ± 65, 

CHO 261± 70. Blood lactate at 15 min were similar between CHO, CON and and 

PLA (9.9 ± 3.9 mmol 7.6 ± 4.0 mmol, 10.1 ± 3.7 mmol respectively. p >.05). We 

conclude that mouth rinsing a CHO solution for 10 sec have no effect on high 

intensity exercise with duration lasting between 3 and 4 minutes. 

 

Keywords: Double poling; Maltodextrin; Mouthwash; Mouth receptors; Ski 

Ergometer   
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Introduction 
It's known that an intake of carbohydrates, during or before a 

physical event, may have an positive effect on performance 

(Bergström, Hermansen, Hultman, & Saltin, 1967; Coyle, Coggan, 

Hemmert, & Ivy, 1986). In prolonged exercise, carbohydrate 

(CHO) may help maintain a high ratio of CHO oxidation, sparing 

muscle glycogen and/or reduce exercise-induced strain (Karelis, 

Smith, Passe, & Péronnet, 2010). The ergogenic effect of CHO 

ingestion have also been demonstrated on shorter (~ 60 min) and 

more intense exercises( >75 % of maximal oxygen uptake 

[VO2max]) (Anantaraman, Carmines, Gaesser, & Weltman, 1995; 

Jeukendrup, Brouns, Wagenmakers, & Saris, 1997; S. El-Sayed, 

Balmer, & Rattu, 1997) The mechanism for a CHO effect on 

shorter exercises is less clear than the mechanism for prolonged 

exercises. Only a small amount of the ingested CHO is available 

for oxidation, making the CHO for a beneficial contribution to 

energy expenditure very unlikely (Jeukendrup, Brouns, 

Wagenmakers, & Saris, 1997; McConell, Canny, Daddo, Nance, & 

Snow, 2000). In a study by Carter and colleagues, they infused a 

20% solution straight into the bloodstream during a cycle time trial 

lasting ~60 min (Carter, Jeukendrup, Mann, & Jones, 2004.a). The 

result showed no improvement in performance, despite the direct 

and high rate of available exogenous carbohydrate in the 

bloodstream. In a later study by Carter and colleagues, they found a 

significant improvement at cycling performance time trial when the 

participants used a CHO mouth rinsing protocol, compared to 

placebo (Carter, Jeukendrup, & Jones, 2004.b). This raised the 

question if the effect of CHO on shorter exercises depended on 

how the CHO was added. In a study by Chambers, Bridge, & 

Jones, (2009), they showed a significant decrease in time to 

completion during a cycle time trial, and showed with functional 

magnetic resonance imaging that when CHO solution was rinsed, 

not ingested, brain regions underlying motor control and reward 
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were activated. Several studies have then been made on CHO 

mouth rinse on different exercises lasting from 30- 60 minutes 

(Pottier, Bouckaert, Gilis, Roels, & Derave, 2010; Rollo, Williams, 

Gant, & Nute, 2008; Whitham & McKinney, 2007). Mouth rinse 

protocol have also been explored on other types of performance, 

such as strength (Painelli et al., 2011) and supra maximal sprints 

(Beaven, Maulder, Pooley, Kilduff, & Cook, 2013; Chong, Guelfi, 

& Fournier, 2011). In the field of mouth rinse, most studies have 

been using protocol longer than 30 min. Twelve of these studies 

used exercises lasting longer than 30 minutes, while four were 

made on other types of exercises lasting shorten then 30 seconds 

(for a complete review, see Jeukendrup, Rollo, & Carter, 2013). No 

research to my knowledge has been done on high intensity exercise 

(>85% VO2max) with duration lasting approximately three 

minutes.  

 A sprint in cross country skiing (XC) is a competition 

form that has been established in the world-cup series since the 

season of 1996/1997. Men and women compete on different 

distances, with a duration of exercise of ~3 minutes, for both men 

and women. In a XC sprint the athletes first completes a prologue, 

an individual time trial to complete the track as fast as possible. 

The 30 quickest times are qualified to move on in to the heat 

rounds (quarter, semi and final). Every heat contains six skiers 

competing head to head. In each heat, only two competitors are 

qualified to move on to the next final. Time between the heats is 

usually 20- 25 minutes. In the world cup season of 2012-2013, the 

average time for top 30 (qualification) was 02:46 and 03:16 for 

men and women respective. During a sprint the athlete reaches 

intensity of >90% VO2max, >12 mmol blood lactate and 100% of 

heart rate max (HRmax) (Stöggl, Lindinger, & Müller, 2006). 

Factors such as being able to produce high lactate during sprint, a 

high rate of lactate removal and high velocity have been pointed 

out as keys for success in XC sprint (Stöggl et al., 2006). Another 

important factor for XC sprint is the ability to have quick 
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responding oxygen uptake kinetics, minimizing the anaerobic 

energy contribution during the transition from rest to exercise. A 

faster phase-two oxygen uptake time constant(Tau) is beneficial for 

minimizing the depletion of muscle glycogen (Burnley & Jones, 

2007).  

Purpose 
The primary purpose of this study was to investigate the effect of 

CHO mouth rinsing on the finish-time in a single XC-sprint 

performance. The hypothesis was that the mouth rinsing protocol 

would enhance (shorter time) the finish time compared to a control. 

A second aim was to investigate if the mouth rinse had an effect on 

capillary blood lactate post finish, compared with a control. 

Method 
Participant and study 
Eleven well trained cross country skiers attended the study. Due to 

sickness and not feeling all recovered from previous racing, four 

people did not make all their sprints in time. Therefore,  seven 

participants were finishing the study. Their characteristics and 

results are presented in this 

study. Data is presented as 

mean ± SD, (Male, n=4; 

age: 22.8 ± 1.5years, mass: 

74.9 ±10.4 kg, height: 177.5 

± 9.7 cm) (Female, n=3; 

age: 24.7 ± 2.1 years, mass: 

60.9 ± 7.0 kg, height: 168.3 

±5.5 cm). All participants 

were trained skiers and had 

all been competing on a 

national and international level 

whit in the last 12 month.  

The participants attended to the laboratory five times, separated 

with at least 48 hours, at approximately the same time each day. 

Figure 1. The SkiErg during use. 
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Prior to each visit, participants were then recommended not to eat 

anything, one hour prior to the test. They were also told not to 

consume alcohol or do a heavy load of training 24 hours prior to 

the test. Beverage containing caffeine was not allowed on the same 

day as testing.    

 The present study design was a placebo controlled, 

randomized double-blind protocol on two out of four experiments. 

The participants were all told that both the mouth rinse procedures 

contained CHO. All exercise tests were carried out on a double 

poling ergometer (DPE; SkiErg, Concept2, Morrisville, USA). 

 
 
Familiarization 
The first visit included a measuring of body weight and height, and 

then followed a 30 min familiarization. The drag force (resistant of 

the flywheel) of the DPE was set as the same as the weight of the 

participant. The familiarization included 30 min skiing on an easy, 

self paced intensity, with a sprint after 15 min (400 meters for 

female, 500 meter for male) and then back to an easy workload for 

the remaining time until 30 min. 

 

Experimental 
During the next four visits, the participant first finished two control 

races without any mouth rinse. During visit three and four the 

participant undertook one of the following experimental condition: 

(1) mouth rinse with 50ml, 6.4%, colored maltodextrin solution, (2) 

a 50 ml taste and color matched water solution (PLA).  

 The participants attach them self to a wooden board, 

where bindings for two different binding systems were mounted 

(figure 2). The 

board could be 

adjusted back and 

forward for the 

participant to find a 

good distance 

Figure 2. The wooden board with two types of 

binding. The board was held down with weights 

to reduce movement. 
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between them and the DPE. The participants were then strapped to 

an elastic belt that was attached to the opposite wall, that allowed 

the participants to lean forward during the DP and simulate a more 

correct skiing (figure 3). The belt could be adjusted for comfort. 

The warm up protocol included a 18 minutes of incremental 

workload. The participants were asked to aim for a particular 

amount of watt , showed on the screen of the DPE. Between minute 

0-10, the males had to aim for wattage of 150% of their 

bodyweight. The aim was 200% of their body weight between 

minute 10-15, and the last 15-18 min for 250%. For the female 

participants were the incremental load for the warm up 110%, 

150% and 200%, respective. After 18 minutes the participants were 

then asked to sit for a passive recovery for five minutes. In the final 

15 seconds of the recovery, participants were asked to rinse with 

the given solution for 10 second, and then asked to spit the solution 

back in the container. The container was weighted before and after 

the mouth rinse to make sure that nothing of the solution was 

swallowed. The participants were then connected to a mask with a 

two-way turbine and gas analysis for a breath-by-breath 

measurement for online measuring of the oxygen uptake (VO2) 

(Cosmed Quark Cardio Pulmonary Exercise Testing system, 

COSMED inc. Rome, Italy).  

 After the mouth rinse the participant completed a 

simulated sprint, set as a time trial with a fixated distance to 

complete as quick as possible (800 meter for female and 1000 

meters for the male). The amount of distance left for the race was 

not shown for the athlete. Feedback on progress for the race and 

strong verbal support was given by the test leader. 

  

Measuring 
Time to completion was determined and saved by the DPE. Power 

output for each sprint regarding max (Wmax) and mean (Wmean) 

were monitored and saved to the DPE. Rating of perceived exertion 

was noted after the race using the 6-20 graded Borg-Scale (Borg, 
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1970 )for the 

breathing, 

legs and 

upper body. 

A capillary 

blood 

sample (20 

µl) was 

taken from the 

fingertip at the arrival to the laboratory (La
base

) and after 3- (La
max

), 

10- (La
10

) and 15 minutes (La
15

) post finish and measured for 

lactate (Biosen C-line analyzer, EKF Diagnostics, Barleben 

Germany). The Biosen was calibrated with new solutions within 8 

hours from the last calibration during test day. The heart rate was 

monitored during the race for HRmax as the single highest value 

(RS 400, Polar, Finland). VO2 and kinetics was measured by 

Cosmeds Quark Cardio Pulmonary Exercising Testing system 

(CPET). VO2max was calculated as mean from the highest values 

during 30 seconds of the test. Tau was calculated by the CPET 

from the onset of exercise until plateau. The CPET were calibrated 

before every test for gas analysis using a 2-point method with room 

air and a standard gas containing 16% oxygen and 4.5 % carbon 

dioxide. The turbine was calibrated against flow with a 3 liter 

syringe (Hans Rudolph inc, Shawnee, USA).   

 

Ethical consideration 
During their first visit and before any kind of measuring, 

participants received complete information form about the full 

testing procedure (see appendices 1for the Swedish version). A 

combined health questionnaire and written informed consent was 

then signed by the participant (see appendices 2for the Swedish 

version) according to the declaration of Helsinki. Due to the nature 

of the XC sprint with very high intensity, it is not uncommon that 

Figure 3. The elastic belt, attached to the wall. 
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people feel nausea or dizzy after a sprint. That along with the fact 

that the participant are attached to the board, can make them to fall. 

This was tried to be avoided by placing a seat just behind the 

participant, without interrupting the skiing performance, so the 

participant could just sit down if feeling dizzy and during rest. The 

test also involved four blood samples per visit. This could be 

unpleasant for the participant and felt like a small twinge at the tip 

of the finger. It have been reports that the ski handle sometimes 

detaches during heavy skiing, causing personal injuries. This was 

corrected on this DPE with extra reinforcement around the handle.  

 
Statistic 
All data are presented as mean and standard deviation (± SD). All 

data were checked for normal distribution by the Shapiro Wilks test 

of normality. The results as an effect of mouth rinse protocol were 

compared with control on performance variables (time, Wmax, 

Wmean, VO2max,VO2kinetics, RPE and HRmax). This was done 

using one-way repeated ANOVA. A two-way repeated 

measurement ANOVA was used for [lactate * time] (3*3 among 

the three groups for La
max

, La
10

 and La
15

). The statistical level of 

significant was set to alfa α =.05. All statistics were performed on 

SPSS software (version 21, IBM software, Chicago, USA)  

 

 

 

Figure 4. Study design. Arrows indicate when the samples were taken. 
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Result 
 

No differences were found for time to completion between CHO, 

PLA and CON trials (203.0 ±16.5 sec, 202.3 ± 15.7 sec, 203.3 ± 

14.6) respectively (F=0.01; p>.05; figure 5). Concerning power, no 

significant differences were found in neither Wmax (CON 301 ±  

87, PLA 301 ± 83, CHO 302 ± 98; F=0.00; p> .05) or Wave(CON 

264 ± 73, PLA 258 ± 65, CHO 261± 70; F= 0.01; p>.05). 

There were no effects found between the trials 

regarding capillary blood lactate post finish (F=1.71; p> .05), but a 

significant effect for time, indicating a decrease in capillary lactate 

from 3 min until 15 min after finish (F=49.18; p < .001, figure 5).  

RPE for breathing, legs and upper body showed no 

significant differences between trials (F=1.32; p > .05; figure 6). 

HRmax was not different for any one of the three trials (F=1.16; p 

>.05, figure 6). Tau for oxygen kinetics phase-two was not 

significant changed throughout the trials (CON 22.4 ±5.3 sec, PLA 

23.2 ± 3.1sec, CHO 24.4 ± 3.3 sec; F= 0.46; p> .05). There were no 

significant differences between groups in VO2max (CON 5133ml 

±1482, PLA 4979ml ±1594, CHO 4879ml ±1317; F= 0.05; p>.05).     

Figure 5. Effect of mouth rinse protocol on (A) Time to completion, (B) blood 

lactate post finish. 
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Discussion 
This is to my knowledge the first study to have investigated a 

mouth rinse protocol on XC skiing. The present study revealed no 

significant differences in any of the primary variable of time or 

post-finish capillary blood lactate. 

 An eventual ergogenic effect from CHO mouth rinse 

would make it possible to the effect as close to the onset of 

performance as possible. Without any risk of gastrointestinal 

discomfort that a possible ingestion of CHO fluid can make (Shi et 

al., 2004). Especially with the movement pattern in double poling, 

which involves constant work from the abdomen and may increases 

the gastrointestinal stress. Another possible advantage is the lack of 

blood distribution from the working muscles to the gastric area.  

 The explanation why this study didn't find any effects 

from the present protocol may be due to the CHOs disability to 

change the presence of fatigue. Fatigue is a result of complex 

interactions between the peripheral systems and the brain. Different 

kinds of peripheral stimuli (body temperature, metabolite 

accumulation, substrate depletion etc) generate afferent signals 

reaching the brain, giving the subjective feeling of fatigue and 

inhibition of motor drive (Lambert, 2005). Carter and colleagues 

Figure 6. Effect of mouth rinse protocol on (A) Breathing RPE, (B) 

Uper body RPE, (C) Legs RPE, (D), Heart rate. 

CON 

PLA 

CHO 



12 

 

showed in two studies that it seems to be the way a CHO is 

distributed that have an effect on performance. In the first study 

they infused CHO in to the bloodstream without any effect on 

performance (2004,a). While in a later study they had the 

participants rinse their mouth with a CHO solution frequent during 

a time trial and found an improvement in time to completion 

(2004,b). In their last paper they made the conclusion that afferent 

signals from the mouth cavity to the brain may have a role in the 

outcome. In a study by Chambers et al., (2009) they showed with a 

magnetic resonance imaging that rinsing 

 a CHO solution activates several brain regions, some of them 

connected to reward stimuli and motor activity. Gant and 

colleagues later demonstrated that the present of CHO in the mouth 

cavity activates and increase the excitability of the motor functions, 

underlying the motor control of the cerebral cortex (Gant, Stinear, 

& Byblow, 2010). By studies trying to understand the central effect 

of CHO mouth rinse on performance, in completion with Lamberts 

fatigue paper (2005), makes it possible that a brain activation from 

the mouth rinsing protocol used in this study was acting on the 

same system as the signals coming from the skeletal muscles and 

peripheral systems. In other types of responding exercises this 

activation may act as a positive afferent signal to the motor output. 

This thesis get supported by Jeukendrup et al.( 2013). It raises the 

question if there is a threshold in intensity and/or duration were the 

afferent signals from the mouth cavity overrides the afferent fatigue 

signals from the peripheral systems? At this point it seems to be a 

positive effect at 30minutes (Rollo et al., 2008), but not at high 

intensity exercises with duration between 3 and 4 minutes. It can be 

speculated that a simulated XC sprint gives a great stimulus at the 

onset of exercise, with a greater magnitude in afferent signals than 

the signals from the mouth receptors, making the mouth rinse 

protocol un effective.  

 No differences were found between trials in post 

finish blood La at any of the time points. That is similar results as 
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previous papers have shown (Chong et al., 2011; Painelli et al., 

2011). Research has shown that a supplementation of CHO can 

enhance the removal of blood lactate after exercise (Khanna & 

Manna, 2005). During the mouth rinse protocol the participants 

were not allowed to swallow any of the given solutions. However, 

there is a theoretical possibility that the human mouth cavity can 

absorb some of the CHO through the epithelial cells (Oyama et al., 

1999) and have an effect on blood lactate. There was no observed 

effect in the present study, possible because the exposure time was 

too short. The participants in the present study were all asked to sit 

down for a standardized passive recovery, to make sure the 

recovery was the same throughout the study. Studies have 

previously shown that an active recovery enhances the lactate 

removal compared with a passive recovery (Greenwood, Moses, 

Bernardino, Gaesser, & Weltman, 2008; Weltman, Stamford, & 

Fulco, 1979). An active recovery is also more sport-like than a 

passive recovery. It can be speculated that an optimal lactate 

removal after a XC sprint may be gained with an active recovery 

with an addition of ingestion of CHO. 

 In a study of Beaven et al., (2013) they showed an 

enhanced mean and peak power in the first out of 5 sprints after a 

CHO mouth rinse protocol. The present study showed no such 

effect on neither mean nor maximal power output. This may be due 

to some pacing strategy from the participants, with no supra 

maximal effort from the start. It is possible that the strategy was 

developed after the familiarization sprint. Almost all of the 

participants were surprised by the intensive work the simulated XC 

sprint was, compared with a XC sprint outdoor on snow. The lack 

of references points along the track and no uphill's or downhill's 

were the explanation given to the surprisingly hard sprinting pace. 

 No differences were found between protocols in 

reached VO2. During each sprint, an oxygen plateau appeared. That 

fact together with variables as La
max

, HRmax and RPE indicates 

that it the participant reached intensities equal or close to 100% of 
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VO2max (Midgley, McNaughton, Polman, & Marchant, 2007). It is 

an intensity showed in previous XC sprint studies (Stöggl et al., 

2006). It can be speculated if time trials like the one in the present 

study are comparable, or as good as other types of incremental tests 

for determination of VO2max. The theory has been supported by 

Mauger, Metcalfe, Taylor, & Castle (2013). The time trial type of 

exercise has the advantage of being a goal oriented task compared 

with incremental test and takes only minutes to complete.  

 The ergogenic effects of CHO mouth rinse have been 

showed to affect exercise in both fed and fasted states. However, 

looking at studies that have used two different kinds of fasted states 

have showed greater improvements were the participants have had 

an overnight fast (+10 h), compared to no overnight fast (Fares & 

Kayser, 2011), (Lane et al., 2013). It is possible that areas in the 

brain and pathways connected to receptors in the mouth cavity are 

more likely to be excitable after a period of fasted. This study, 

however, was designed to be as sport like as possible. Therefore the 

participants were allowed to have their last meal until 1 hour before 

start. It is therefore possible that the effect of CHO mouth rinse is 

greater with an overnight fast, but that influence the practical use of 

the treatment in these conditions.  

   In the present study the participants only performed 

double poling as skiing technique. This is not completely 

comparable with today's sprints were the athlete sometimes have to 

change between techniques, but many skiers sometimes finish a 

complete race with no grip under the skis. However the use of the 

double poling technique has increased over the last three decades 

(Saltin, 1997) by improved material and tracks. This makes the use 

of double poling in this study valid. A possible advantage for a 

mouth rinsing stimuli, compared with ingesting a CHO before start, 

is the absence of a potentially discomfort of the stomach, due to the 

movement of the torso during double poling . The DPE used in this 

study is a continuation from Concept2 based on their previous 

DPE. That particular ergometer has been a subject for validation 
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and reliability in previous work (Holmberg & Nilsson, 2008). 

Because there was no sufficient data on this type of DPE, we chose 

to calculate the typical error (∆ SDT2-T1 / √2)from the first two 

control trials for time and W
max

. Typical error for time and W
max 

were set to 1.1secounds and 17.4 watt respectively. We can 

therefore assume that precision of the test is very precisely. 

Unfortunately has the DPE not been compared with roller skis or 

outdoor skiing, which is a disadvantage for the DPE. The 

advantage for this DPE is that it is very easy to use and takes 

almost no space compared with the earlier ergomerters or a 

treadmill. The DPE used in the present study is also more safe 

compared with a treadmill, with no moving parts exposure except 

the ski handles.      

 In this study the Quark CPET was used for the 

oxygen uptake and kinetics. There are both pros and cons using the 

CPET regarding this particular study. From the five minutes 

recovery to the starting position, the participants first needed to put 

on and adjust the mask so it was comfortable and functional for the 

test and then take it off again before rinsing the solution and then 

back on to start the sprint. This was a somewhat tricky moment for 

both the test leader and the skier. It may have been an extra 

distracting and/or stress moment for the participant. Some systems 

with a single mouthpiece may be more suitable for this type of 

protocol (e.g. easier to take in/take out). On the other hand the 

mask is very light and fits tightly to the face with very light and 

small tubing, making it easy to wear during heavy and intense 

exercises, as XC sprint. Due to the online breath-by-breath system 

used by the CPET, it gives a very unstable line of oxygen 

consumption at the onset of exercise, before reaching a stable level. 

This particular kinetics can affect the calculated oxygen kinetics. 

The CPET also gives a very large amount of data that needs to be 

processed, a very time consuming work. Therefore is only the most 

important data presented in this paper. Further analysis can be done 

with the data collected.    
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 The participants attending the study were all skiers 

with experience from the Swedish cup as well as the international 

World Cup, which makes in much likely that they are used to the 

type of exercise in this study. It is therefore likely that the 

familiarization was sufficient for all the participants. Due to the 

time of year when this study was conducted (end of February to the 

end of April) there are some limitations regarding the study. Many 

of the participants were competing in really long competitions (the 

Swedish Championship (50- and 30 km), Vasaloppet (90 km) and 

Årefjällsloppet (61km) during the training period. That may have 

made some of the participants physiological tired during the weeks, 

and maybe in not such good capacity as usually. That time of year 

is also the end of the season which can be a motivational 

disadvantage, making the effort not an all-out performance. It is 

also a time of year when colds are common. Eleven skiers were 

first signed up to attend the study, which is comparable with the 

numbers of participants in other studies with mouth rinsing 

protocol. But unfortunately, four people did not make all their 

sprint in time. The author suggests for future study on skiers to be 

made during the training period of the year, to avoid interrupting 

elements like this.  

  The maltodextrin used in this study has the 

advantage of being a tasteless and transparent CHO which makes 

the placebo solution easy to simulate. The solution was rinsed for 

ten seconds, in comparison to the more common protocol of five 

seconds, due to findings suggesting a dose response relationship for 

rinse duration (Sinclair et al., 2013). The solution was not rinsed 

for a longer period of time because some of the participants found 

it difficult to have the solution in their mouth for longer time, 

without spitting out or unfortunately swallow some. In this study 

the placebo contained only colored water. With other studies using 

a solution with taste or sweetness (Lane et al., 2013; Rollo, Cole, 

Miller, & Williams, 2010) its more obvious to the participant that 

it's in fact a CHO containing beverage they rinse. The color was 
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added in both solution to mimic some popular sport beverages, and 

give an extra stimuli to the participant. The placebo effect may be 

an important part of athletes performance. Previously result have 

shown that there is a placebo effect on endurance performance 

when participants were believed given a CHO solution(Clark, 

Hopkins, Hawley, & Burke, 2000). It should be noticed that every 

advantage an athlete can get over his opponent, even by a placebo 

trigged mouth rinse, is still an advantage. It was on that thought the 

element of placebo was added to the protocol. And also to see if the 

CHO solution itself had a stronger impact on performance than a 

potently placebo effect.           

 In conclusion to the present study, CHO mouth rinse 

has no effect on high intensity exercise with duration lasting ~ 3 

minutes. Although previous studies have shown an improvement in 

exercises lasting longer than 30 minutes with mouth rinse protocol, 

the finding in the present study does not support the ergogenic 

effect of CHO mouth rinse on simulated XC sprint. This is the first 

study that has performed a whole body exercise. Future studies are 

suggested to try the mouth rinse protocol on other types of whole 

body work, including other disciplines of XC skiing with longer 

duration.  
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Information för försöksperson 

Bakgrund 

Under fysiskt arbete används lagrat fett och muskelglykogen som är de primära 

energisubstraten. Beroende på intensitet och duration kommer ration av dessa två 

variera. En prestationsfaktor i många idrotter är mängden muskelglykogen som 

kan utnyttjas, via omvandling i muskeln och levern till blodglukos, i den 

arbetande muskeln. Detta eftersom glykogenet i kroppen är begränsat medan 

mängden fett är i det närmaste outtömligt. Det finns olika möjligheter för en atlet 

att bemästra denna faktor. Kroppen kan tränas upp till att använda mindre 

glykogen vid samma arbete, antingen genom bättre arbetsekonomi eller via ökad 

syreupptagningsförmåga. Det är även möjligt att kolhydratladda en tid innan 

prestation, som genom en superkompensation kan öka mängden muskelglykogen. 

Den mest förekommande metoden bland både elit och motionär att tillföra snabba 

kolhydrater före och under träning och tävling via drycker, så som sportdrycker 

med olika sammansättningar av kolhydrater och elektrolyter; kolhydrater som den 

arbetande musklen kan använda direkt istället för sitt sparade muskelglykogen. 

Många studier har visat på en prestationsförbättring med kolhydratintag före och 

under aktivitet, dock har inga forskare visat på en gemensam metabolisk 

förklaring varför kolhydrater har effekt. Därför har det föreslagits att 

kolhydraterna har en effekt på prestation genom komponenter i munhålan. Detta 

har lett forskningen att titta på effekter av sköljning av en vätska innehållande 

kolhydrater. De flesta studierna om munsköljning har studerats på cykel eller 

löpning , medan ingenting är gjort på helkroppsarbete.  

 

Syfte 

Syftet med studien är att studera effekterna av munskölj med en kolhydratlösning 

på en simulerad skidsprint. Frågeställningarna är följande: 

1. Kommer sluttiden bli kortare? 

2. Kommer det ske en snabbare återhämtning, med en skillnad i kapillärt 

blodlaktat efter sprint.   
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Studiedesign 

Studien kommer utföras på en stakergometer (Concept2, Ski Erg) inomhus; som 

en skidsprint med en given distans som Du ska genomföra så snabbt som möjligt. 

Du kommer besöka labbet vid fem olika tillfällen. Alla tillfällen sker på Nationellt 

Vintersport Centrum (NVC), bottenplan.  

 

Den första träffen kommer endast vara till för att få bekanta sig med utrustningen 

och hur stakmaskinen fungerar. Vid första träffen kommer en ansvarsförbindelse 

och hälsoformulär skrivas under. De följande två besöken kommer Du att 

genomföra simulerad skidsprint utan att munskölja. Den fjärde och femte träffen 

kommer Du få skölja med en kolhydratlösning innan sprinten.  

Under alla sprintar kommer Du att vara uppkopplade via mask till en 

syreupptagningsapparat för att mäta syreupptag och. Tre minuter efter avslutad 

sprint kommer ett blodlaktat att tas för att uppmätt maxlaktat. Vid ytterligare två 

tillfällen kommer sedan nya laktatprov tas för att se hur snabbt blodlaktatet 

sjunker. 

 

Förberedelser 

Du bör avstå från intag av någon form förutom vatten den närmaste timmen 

innan försöken. Drycker innehållande koffein bör ej intas samma dygn som 

försöken är. Alkohol bör ej intas 24 timmar innan testerna. Hårdare träningspass 

bör undvikas 24 timmer innan test. 

Undersökningsmetoder 

De mätvariablerna som kommer användas vid varje sprint är VO2max, 

VO2kinetik, sluttid, power i watt, max-laktat samt återhämtningslaktat. 

Forskningsetiska överväganden 

På grund av studiens natur kan Du känna ett obehag av att behöva bära mask. Du 

kommer även ta ut Dig fysiskt, så yrsel och/eller illamående kan inträffa efter 

testet. Dessutom kommer det tas laktatprover via ett blodprov. Denna procedur 

kan kännas som ett stick. Du kommer få information om studiens design, risker 

och studiens nytta för försökspersonerna som muntlig information innan testet 

Besök 1 Besök 2 Besök 3 Besök 4 Besök 5 

Övning Kontroll Kontroll Experimentell Experimentell 
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inleds. Samt via skriftligt information via ansvarsförbindelser som Du ska skriva 

på innan man får deltaga i testet. Du som försöksperson kan när som helst välja att 

avsluta studien utan att ange orsak. 

Nyttan med studien 

Nyttan med studien är möjligheten att få fram en metod innan start på en 

skidsprint som ger individen en snabbare tid under försöken eller som ger en 

snabbare återhämtning mellan försök och finalerna i en sprint. På grund av den 

hårda konkurrensen och de snäva tidsintervallerna det rör sig om i en skidsprint är 

alla fördelar viktiga komponenter. Du som försöksperson kommer få vara först 

med att veta hur datan ser ut. Du som försöksperson kommer även att få reda på 

ditt syreupptag vid en skidsprint samt andra fysiologiska responser din kropp 

genomgår. 

Sekretess 

Dina data och dina uppgifter kommer vara kodade utan ditt namn, samt hanteras 

och förvaras på ett säkert sätt. 

Arvode 

Arvode kommer ej utgå vid denna studie på grund av dess natur som ett 

elevarbete. 
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NationalIt 

vintersport-centrum Hälsoformulär 
MiTTUNIVEASiTETET      

Datum: 

Namn: 

Mobiltel: 

  
Personnummer (12 siffror): 

      
  E-postadress•   

        Tel anhörig (ICE):   

        

 

24 timmarna:  ____________________________ Intensitet:   

3 dabarna:  ______________________________ Intensitet: 

Jag genomför dagens test på egen risk: 

Datum:  ________________  Underskrift:  ______________________________________________   

Malsmans underskrift (<18 ar)• ___________________________________________________________   

  

1.  Har du någon skada som du upplever kan påverka din prestationsförmaga? Ja Nej 

  Om ja, vilken/vilka:     

2.   Har du/har haft någon känd lung- eller hjärt/kärlsjukdom? Ja Nej 

  Om ja, vilken/vilka:     

3.   Har du någon annan känd sjukdom? Ja Nej 

  Om ja, vilken/vilka:     

4.   Använder du någon/några mediciner? Ja Nej 

  Om ja, ange vilken/vilka:     

5.   Om du röker/snusar, när rökte/snusade du senast? 

    

6.   Nar drack du senast någon koffeinhaltig dryck? 
    

7.   Nar var du senast förkyld? 
    

8.   Känner du dig fullt frisk idag? 
    

  
Om nej, varfor? 

    

9.   Hur manga träningstimmar har du haft det senaste året? 
    

10 Hur många timmar och på vilken intensitet har du tränat de senaste: 
    

  (Skatta intensiteten mellan 1-10; 1=Mycket iatt, 10=Mycket ansträngande)     
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