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Abstract The purpose of this study was to analyze the effects of meals with high (HGI) and low glycaemic
index (LGI), and fasting (FAST) on performance, blood glucose (GLU), blood lactate concentration ([LAC]) and
expired gases before, during, and after a test of running 3.000m. Eleven males underwent three experimental
sessions (HGI, LGI and FAST). [LAC] and GLU were collected in the postprandial (PP) and post-exercise
period. Expired gases were collected during all procedures. There were no differences (p>0.05) in performance
(VO2peak and mean velocity) during 3.000m running. GLU in the HGI session was lower immediately after the
running test when compared to LGI and FAST (p<0.05). At the 15th and 30th min of PP, HGI GLUC values were
higher when compared to the LGI and FAST sessions (p<0.001 HGI vs. FAST; p<0.05 HGI vs. LGI), while at the
5th and 15th min of post-exercise, HGI values were lower when compared to LGI and FAST (p<0.001 HGI vs.
FAST; p<0.05 HGI vs. LGI). [LAC] was higher (p<0.001) in HGI and LGI when compared to FAST at the 15th
and 30th min of the PP. Finally, LGI presented higher values (p<0.05) than HGI at the 5th min of post-exercise.
We conclude that meals with different glycaemic indexes did not influence the performance in a 3.000m running
test. However, there were increases in GLUC and [LAC] during the PP.
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INTRODUCTION
Nutrition has been considered one of the most important factors in sports performance. When well oriented,
it can slow fatigue and, therefore, allow a higher training volume, maximize recovery between exercise
sessions, and ultimately, improve performance [21, 25].
In a well-balanced diet, carbohydrates must account for the largest part of energy intake [16]. Even
though glycogen stocks are reduced in the organism [16], they are important during fasting periods and
throughout exercise bouts, especially the ones of long duration and high intensity, in which glucose and fatty
acids are metabolized in order to produce energy and perform muscle contractions [21, 22].
Due to the fact that the human body does not absorb all carbohydrates at the same speed, Jenkins et
al [12] developed a tool called glycaemic index (GI), which evaluates the effects of carbohydrates on
glucose. The GI is a parameter of classification that groups food based on the glycaemic responses during
the postprandial (PP) period when compared to the reference food [12, 18, 27].
The more intense or prolonged the exercise is, the more it will have to rely on carbohydrates as its
fuel [16]. Therefore, beverages containing different amounts and types of carbohydrates, along with
electrolytes, are used by athletes and physically active individuals in order to improve their physical
performance. These beverages are consumed before, during, and after exercise. When ingested before,
they aim to assure a normal plasmatic volume since the beginning of the exercise, by accumulating fluids in
the gastrointestinal lumen. These fluids will be absorbed during exercise and will especially optimize the
concentration of glucose in the blood [20, 21, 24].
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However, there is no consensus in literature regarding the effects of the consumption of these beverages
before exercise on metabolism and performance, since some studies show improvements [8, 14], while
others do not [4, 5].
In addition, studies that relate GI to physical performance often use relatively long duration exercise
protocols (30 min to 120 min) and moderate intensity (60% to 70% VO2max) [1, 4, 5, 13, 14, 31]. Only one
prior study involved the impact of previous intake of high glycaemic or low glycaemic index carbohydrates
(HGI and LGI, respectively) on performance at time trial events [19]; however, these were long duration
events (~90 min). Most studies on previous consumption of carbohydrate and performance include time of
permanence in a specific exercise intensity, total work performed, and time until exhaustion in maximum
incremental tests using cyclergometers [6, 28, 32].
Moreover, to our knowledge, there are no available studies in the literature that have investigated the
influence of mixed meals containing all three macronutrients (carbohydrate, fat and protein) with distinct
glycaemic indexes (HGI and LGI), and fasting (FAST) on physical performance in short duration exercise
(3.000m run, ~13 min) and in the postprandial responses during exercise and throughout a recovery period.
In this scenario, the present study aimed to analyze the effects of mixed meals of HGI, LGI and FAST
on physical performance and over glucose (GLU), blood lactate (LAC) and respiratory exchange ratio (RER)
before, during, and after a maximum 3.000m running test in recreational runners.

MATERIALS AND METHODS
METHODS
SUBJECTS AND PROCEDURES
The present study was performed at the Catholic University of Brasília during the year of 2009. After
approval from the local ethics committee (CEP/UCB n. 157/2008) and informed consent granted from the
volunteers, eleven male adults (31.4±3.6 years, 71.5±4.3 kg, 175.2±3.5 cm, 23.3±1.4 kg·m-2, 10.5±3.4 body
fat percentage, 6.0±3.9 years of running practice) agreed to participate in the study.
The exclusion criteria for participating in the study were: any bone, muscle or joint impairments that
could preclude performing the exercise sessions, having at less than two years of running practice, using or
being treated with any kind of drug, smoking, and having any kind of allergy and/or intolerance to the
components of the meals administered.

GENERAL PROCEDURES
ROCEDURES
Initially, the volunteers were submitted to a body composition and nutritional assessment and performed a
3.000m running test on a 400m athletics track for familiarization and determination of the individual energy
expenditure.
After the individual energy expenditure was determined, all individuals underwent three experimental
sessions performed in a randomized order, with a minimum interval of 48 hours, and in the same period of
the morning (starting at 08:00 am), including: 1) the HGI session, which consisted of the 3.000m run after
the ingestion of a HGI meal (GI > 70), followed by 60 min of post-exercise recovery; 2) the LGI session, with
the 3.000m run after the ingestion of a LGI meal (GI <55), followed by 60 min of post-exercise recovery; and
3) the FAST session, where the volunteers underwent the same procedures as in the other sessions, but
without previous consumption of food. All procedures were carried out under the same climatic conditions
with temperatures between 20 and 24 degrees Celsius and relative humidity of approximately 60%. The GI
characterization for the meals was based as suggested by Foster-Powell et al [7]. Caloric values of the HGI
and LGI meals were calculated according to the data obtained during the nutritional assessment and in the
preliminary 3.000m running test

ANTHROPOMETRIC MEASUREMENTS
MEASUREMENTS (BODY MASS INDEX AND BODY FAT)
The body mass index (BMI) was calculated through the quotient between body weight in kilograms (Toledo
2096 PP), and height in meters (SECA® 214, USA), raised to the second power (kg·m-2). The relative body
fat (BF%) was calculated by skinfold thickness, in which the body density was estimated using the seven
skinfold thickness measurements suggested by Jackson & Pollock [10], measured three times at each
anatomical point, in a rotational sequence, on the right side of the body, with the mean value registered. The
measurements were carried out by one experienced evaluator using a skinfold caliper (Lange, Cambridge
Scientific Instruments, Cambridge, Maryland, USA). After the body density was calculated, it was converted
into BF% using Siri’s equation [26].

DESCRIPTION OF THE MEALS
The HGI and LGI meals were prepared and diluted in 300 ml of water and were composed of: skimmed
powder milk (Molico®), albumin (DRY®), crushed Brazil nuts, sugar (for the HGI session) and fructose (for
the LGI session), as shown in Table 1.
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Table 1. Composition and glycaemic index of the meals. Data expressed in mean and (±) standard
deviation (n=11)
Composition

HGI

LGI

FAST

CHO (%)

74.3±0.7

74.3±0.7

-

CHO (g)

41.9±2.7

41.9±2.7

-

PTN (%)

16.0±0.2

16.0±0.2

-

PTN (g)

10.2±1.9

10.2±1.9

-

Fat (%)

9.8±0.7

9.8±0.7

-

Fat (g)

2.3±0.3

2.3±0.3

-

Calories (Kcal)

229.2±15.2

229.2±15.2

-

Water (ml)

354.7±22.2

354.7±22.2

354.7±22.2

81.7±1.8

33.8±0.2

-

GI of the meal

CHO=carbohydrate; PTN=protein; GI=glycaemic index;
HGI=high glycaemic index; LGI=low glycaemic index; FAST=fasting

PRELIMINARY TEST
Before the experimental sessions, a 3.000m running test on the 400m athletics track was performed as a
familiarization procedure and in order to calculate the energy expenditure and the meal to be provided to the
volunteers during the experimental sessions (HGI and LGI).

HGI SESSION
After the administration of the HGI meal, the individuals remained seated for 30 min. During this period 25 µl
of blood was collected from the ear lobe at the 15th and 30th min. Also, the same amount of blood was collected
during the 5th, 15th, 30th, 45th and 60th min of the post-exercise recovery period. Blood samples were stored in
microtubes (Eppendorf) containing 50 µl of Sodium Fluoride (NaF) at 1% for later analysis of LAC and GLU
through the electro-enzymatic method (Yellow Springs Instruments 2700 STAT, Ohio, USA). In addition, expired
gas was analyzed through a portable gas analyzer (Metamax 3B, Cortex, Biophysik, Germany) during the 30
min after the ingestion of the meal, during exercise, as well as during the 60 min of post-exercise recovery.

LGI SESSION
In this session, the procedures were the same as in the HGI session, except for the meal administered
before the 3.000m running test.

FAST SESSION
Here, the procedures were the same as in the HGI and LGI sessions, but without the administration of any
meals before the 3.000m running test.

3.000M RUNNING TEST
After the postprandial period (30 min), an 8-minute warm-up was performed at 60% of the heart rate (HR)
reserve using the following equation: HRwarm-up = (HRmax – HRrest) · 60% + HRrest. After the warm-up, the subjects
underwent the 3.000m running test and were advised to perform it as fast as possible. HR and RER were
measured during the whole period of the session using a heart rate monitor (Polar® S810i, Polar Electo Oy,
Kempele, Finland) and a portable gas analyzer (Metamax 3B, Cortex Biophysik, Germany), respectively.

BLOOD SAMPLES
Blood glucose (GLU) and lactate (LAC) were collected from the ear lobe during rest, before the ingestion of
the meal, at the 15th and 30th min after feeding, immediately after the 3,000m run, and at the 5th, 15th, 30th,
45th and 60th min during the post-exercise recovery period. Blood samples were stored and analyzed
through the electro-enzymatic method (Yellow Springs Instruments 2700 STAT, Ohio, USA).

VENTILATORY ANALYSIS
Expired gases were collected during every procedure taken after the administration of the distinct meals
(HGI, LGI and FAST), as well as during the recovery period (1 min during every 15 min), through a portable
gas analyzer (Metamax 3B, Cortex Biophysik, Germany) previously calibrated with a 3-L syringe (flux
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calibration) and a mixed pattern containing 4.9% of CO2 and 17% of O2 (gas calibration). Ventilation values
(VE), oxygen uptake (VO2) and carbon dioxide production (VCO2) were registered throughout the whole
process and were collected breath-by-breath. The values analyzed were mean values of 20 sec intervals.

STATISTICAL ANALYSIS
NALYSIS
Data shown are expressed in mean (±) standard deviation (SD) or standard error of the mean (SEM). After
assessing normality of data through the test of Skewness and Kurotsis, Mixed Model ANOVA for repeated
measures (between and within-subjects factors) with Bonferroni’s post-hoc was applied to compare the
values between and within sessions. In case any of the dependent variables did not show sphericity through
the Mauchly’s Test, the epsilon of Greenhouse-Geisser was used to analyze the F statistic. The level of
significance adopted was 5% (p<0.05).

RESULTS
PHYSICAL PERFORMANCE: PEAK VO2, MEAN VELOCITY AND DURATION
DURATION OF THE TEST
The results presented in Table 2 do not show statistical difference among the HGI, LGI and FAST sessions
when comparing the values of peak VO2, duration of the test, mean velocity in the 3.000m run and LAC. Only the
glucose concentrations displayed statistically significant changes when HGI (116.8±17.6 mg·dL-1) is compared
with LGI (130.3±18.5 mg·dL-1) and FAST (130.8±28.2 mg·dL-1) immediately after the 3.000m run (p<0.05).
Table 2. Metabolic parameters and performance. Values expressed in mean and (±) standard deviation (n=11)

-1

-1

PeakVO2 (mL·kg ·min )
Time (sec)
-1

MV 3.000 (km·h )

FAST
51.8±8.5

HGI
51.5±8.9

LGI
52.5±8.9

805.1±159.6

773.5±128.0

787.5±136.5

13.9±2.6

14.4±2.2

14.1±2.4

-1

130.8±28.2

116.8±17.6†

130.3±18.5

-1

11.8±3.8

11.3±4.1

12.6±3.3

Glucose (mg·dL )
Lactate (mmol·L )

PeakVO2=peak of oxygen uptake; MV 3,000=mean velocity at the 3,000m run; FAST=fasting;
HGI=high glycaemic index; LGI=low glycaemic index; † p<0.05 to FAST and LGI

METABOLIC VARIABLES: GLUCOSE AND LACTATE
Fasting glucose, as expected, did not differ among the three distinct studied situations, being: 70.6±5.6 in
the HGI session; 74.6±9.3 in the LGI session; and 74.1±5.1 mg·dL-1 in the FAST session (Figure 1).

Figure 1. Glucose responses during all the three experimental sessions. HGI=high glycaemic index; LGI=low
glycaemic index; FAST=fasting; PP15=15 min postprandial; PP30=30 min postprandial; Pre 3.000m=before the
3.000m running test; Post 3.000m=immediately after the 3,000m running test; Rec5, Rec15, Rec30, Rec45 and
Rec60=corresponding moments of the post-exercise recovery period. †p<0.05 HGI vs. FAST; *p<0.05 LGI vs.
FAST; #p<0.05 HGI vs. LGI; ††p<0.001 HGI vs. FAST; ‡p<0.05 HGI vs. LGI.
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However, there was a significant increase in glucose 15 min after the ingestion of the HGI meal (108.4±18.1
mg·dL-1) when compared to the LGI meal (89.5±12.0 mg·dL-1) and FAST (77.6±4.5 mg·dL-1) (p<0.05). Even
higher values were found at the 30th min of the postprandial period (117.3±18.8; 93.4±12.1; 79.1±5.7 mg·dL-1,
for HGI, LGI and FAST, respectively) (Figure 1), where HGI was significantly different from LGI (p<0.001),
while HGI and LGI were different from FAST (p<0.05).
Moreover, at the 5th and 15th min of the post-exercise recovery period there was a statistically
significant difference in GLU when compared with HGI and LGI (p<0.001), as well as between HGI and
FAST (p<0.001) with higher glucose values in the FAST and LGI sessions (Figure 1).
LAC concentrations at rest did not present statistically significant differences between the sessions
performed. However, at the 30th min of the postprandial period, LAC values significantly increased in HGI
and LGI (2.6±0.3 and 2.1±0.8 mmol·L-1, respectively) when compared to FAST (1.1±0.4 mmol·L-1) (p<0.001)
(Figure 3). There was also a difference in LAC at the 15th and 30th min of the postprandial period when
comparing the HGI and LGI sessions with FAST (p<0.001), as well as between the HGI and LGI sessions at
the 5th min of the post-exercise recovery period (p<0.05) (Figure 2).
In all the other analyzed moments no differences were found in LAC concentrations during the three
experimental sessions (Figure 2).

Figure 2. Blood lactate responses during all three experimental sessions. HGI=high glycaemic index; LGI=low
glycaemic index; FAST=fasting; PP15=15 min postprandial; PP30=30 min postprandial; Pre 3.000m=before the
3.000m running test; Post 3.000m=immediately after the 3.000m running test; Rec5, Rec15, Rec30, Rec45 and
Rec60=corresponding moments of the post-exercise recovery period. #p<0.05 HGI vs. LGI; ††p<0.001 HGI vs.
FAST; **p<0.001 LGI vs. FAST

VENTILATORY
ENTILATORY ANALYSIS: OXYGEN UPTAKE (VO2) AND RESPIRATORY EXCHANGE RATIO (RER)
No statistical differences were found among sessions when the oxygen uptake was analyzed during the
postprandial period, the 3.000m run, and the 60 min of post-exercise recovery (p>0.05) (Table 3).
Table 3. Mean and (±) standard deviation oxygen uptake values in all three experimental sessions (n=11)
PP15

PP30

3000m

Rec5

Rec15

Rec30

Rec45

Rec60

FAST

3.9±0.6

4.0±0.7

51.8±8.5*

6.9±1.3

6.2±1.1

5.5±0.9

5.4±0.9

4.7±1.0

HGI

4.4±1.1

4.5±1.1

51.5±8.9*

7.4±1.2

5.9±1.5

5.5 ±1.6

4.7±1.3

4.9±1.4

LGI

4.1±0.9

4.2±0.8

52.5±8.9*

6.4±1.4

5.9 ±1.0

4.7±0.5

5.0±0.7

4.9±0.6

FAST=fasting; HGI=high glycaemic index; LGI=low glycaemic index; PP15=15 min postprandial; PP30=30 min
postprandial; 3000m=3.000m run at maximal intensity; Rec5, Rec15, Rec30, Rec45 and Rec60=corresponding moments of
the post-exercise recovery period. *p<0.001 to both postprandial moments and the whole post-exercise recovery period.
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When comparing the LGI and FAST RER values, a statistically significant difference was found at the 15th
min of the postprandial period, with higher values in the LGI session (0.86±0.1 vs. 0.81±0.1; p<0.05). In
addition, RER values at the 30th min of the postprandial period were also different between HGI and FAST
(0.92±0.1 vs. 0.80±0.1; p<0,001) and between LGI and FAST (0.93±0.1 vs. 0.80±0.1; p<0.001) (Table 4).
No differences were found in the 3.000m run or during the post-exercise recovery period (Table 4).
Table 4. Respiratory Exchange ratio (RER) in all three experimental sessions (n=11). Data shown in mean and
(±) standard deviation
PP15
FAST

PP30

3000m

Rec5

Rec15

Rec30

Rec45

Rec60

0.81±0.1

0.80±0.1

1.00±0.1

0.98±0.1

0.83±0.1

0.77±0.1

0.79±0.1

0.78±0.1

HGI

0.84±0.1

0.92±0.1†

1.04±0.1

0.96±0.1

0.81±0.1

0.74±0.1

0.79±0.1

0.82±0.1

LGI

0.86±0.1*

0.93±0.1†

1.04±0.1

0.98±0.0

0.83±0.1

0.76±0.1

0.79±0.1

0.80±0.1

FAST=fasting; HGI=high glycaemic index; LGI=low glycaemic index; PP15=15 min postprandial; PP30=30 min
postprandial; 3000m=3.000m run at maximal intensity; Rec5, Rec15, Rec30, Rec45 and Rec60=corresponding
moments of the post-exercise recovery period. *p<0.05 to FAST; †p<0.001 to FAST

DISCUSSION
The main objective of the present study was to analyze the effects of mixed meals of HGI, LGI and FAST on
physical performance, as well as on GLU, LAC and RER responses, before, during and after a 3.000m run
in recreational runners. The present study demonstrated that the ingestion or not of mixed meals of different
glycaemic indexes did not affect the results in a 3.000m run. On the other hand, the meals did promote
changes in GLU and LAC, especially during the postprandial period.
Data referring to metabolic responses with the previous ingestion of only one kind of meal in submaximal exercise tests (65 to 70% of VO2max) have been widely discussed in the literature [1, 2]. However,
there are no available studies that approach the influence of mixed meals that include all three
macronutrients (carbohydrate, protein and fat) on performance in the maximum of high intensity exercise.
The main finding of the present study was that there was no statistically significant difference in peak
VO2, mean velocity and time of duration in all three experimental sessions of the 3.000m run test (Table 2),
suggesting that the ingestion or not of mixed meals with HGI and LGI before performing a 3.000m running
test does not affect its final result (Table 2). In this scenario, the present study results disagree with Moore
et al [19], who demonstrated that the time of duration in a 40 min time-trial cycling event was lower after the
ingestion of a LGI meal (92.5 ± 5.2 min) when compared to the ingestion of a HGI meal (95.6 ± 6.0 min). In
the present study, the shorter duration exercise (~13 min) was not affected.
On the other hand, several studies available in the literature also did not demonstrate an
improvement in performance (time to exhaustion and total work performed) after the ingestion of meals with
distinct glycaemic indexes (Table 2) [6, 28, 30, 32]. Donaldson et al [3], in a review paper, also reported
several studies that did not present significant alterations in the performance of athletes after the previous
ingestion of HGI and LGI carbohydrates. Nevertheless, when they referred specifically to ingestion of meals
60 min or less before exercise, the authors stated that LGI carbohydrates provided higher glucose
concentrations during exercise although without altering total time to exhaustion. In the same way, Little et
al [17], when investigating high intensity intermittent exercise (soccer), also did not find statistically
significant differences between the distances ran after the ingestion of HGI or LGI carbohydrates.
In addition to the studies that analyze the acute responses of the ingestion of HGI and LGI
carbohydrates, the available literature also provides information on the chronic effects of the issue at hand.
Studying physically active healthy adults, Hamzah et al [9] did not find that a five day HGI and LGI diet
ingestion caused any significant changes in the rate of fat and carbohydrate oxidation, nor in insulin,
glucose, non-esterified fatty acids and glycerol levels, or in total time to exhaustion in a treadmill test at 65%
of VO2max.
In the present study, lower values of GLU immediately after exercise in the HGI session (116.8±17.6
mg·dL-1) were found when compared to the LGI (130.3±18.5 mg·dL-1) and FAST (130.8±28.2 mg·dL-1)
sessions (p<0.05, Table 2). This could be explained by the abrupt increase in insulin induced by the HGI
meal ingested before performing the exercise [15].
The significant increase of glucose in the HGI at the 15th min of the post-pandrial period (PP15),
when compared to the same moment in the LGI and FAST sessions agree with the findings of Stevenson et
al [31] and Wu & Williams [33]. The significant increase of glucose was also observed at the 30th min of the
postprandial period (PP30) after the ingestion of HGI when compared to the other two sessions. This was
also evidenced by Sapata et al [23].
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In the present study, during the 5 and 15 min of the post-exercise recovery period (Rec5 and Rec15) the
LGI and FAST sessions presented significantly higher glucose values (p<0.05) than at the same moments of
the HGI session (Figure 1). Once more, this difference could be explained by the abrupt increase of insulin
induced by the ingestion of the HGI meal before exercise, therefore promoting a higher glucose uptake by the
muscles, resulting in lower glucose values observed in the recovery period (Rec5 and Rec15) [15].
Regarding the blood lactate concentrations, significantly higher values were found in the 15th and 30th
min of the postprandial period (PP15 and PP30, respectively) in the LGI session when compared only to
FAST (p<0.05). Other studies have reported that the previous ingestion of mixed meals with LGI resulted in
significant increases in blood lactate levels during the postprandial period when compared to HGI meals [30,
31, 33]. However, Stannard et al [29], in agreement with the present study, also did not find statistically
significant differences in blood lactate concentrations between the LGI and HGI until the 30th min of the
postprandial period.
When the ventilatory variables (VO2 and RER) were analyzed, VO2 did not present differences
among the distinct sessions in the postprandial and post-exercise recovery periods. However, oxygen
uptake was significantly higher during the 3.000m run when compared to the postprandial and post-exercise
recovery periods in all sessions (Table 3). On the other hand, RER values in the HGI and LGI sessions
were significantly higher at the 30th min of the postprandial period when compared to FAST (0.92, 0.93 and
0.80, respectively) (Table 4). This suggests that at the 30th min of the postprandial period, there was a
higher level of carbohydrate oxidation in the HGI and LGI sessions, whereas the main source of energy in
the FAST session was fat. These findings are in agreement with Stannard et al [29].
One possible explanation for this finding can be attributed to the higher bioavailability of carbohydrate
presented in the HGI and LGI sessions, due to the fact that the volunteers ingested a meal containing the
referred macronutrient. On the contrary, this did not happen during the FAST session [15].
Since this was an experimental study, it also had some limitations. The development of the
experiment with liquid meals can be one of them as most of our meals during the day are solid. However,
Jamurtas et al [11] investigated the influence of solid meals of different glycaemic indexes (white bread with
strawberry jam for the HGI and dried apricots for the LGI) on time to exhaustion in exercise performed at
90% of VO2max on a cycle ergometer in subjects previously submitted to an exercise session performed at
65% of VO2max, and showed no difference in time to exhaustion when comparing the three experimental
sessions (FAST, HGI and LGI), which is in accordance with the present study.

CONCLUSION
The main finding of the present study indicates that there was no difference in performance in a 3.000m
running test after ingestion or not (FAST) of a mixed meal with different glycaemic indexes (HGI and LGI). In
addition, the ingestion of both mixed meals resulted in increases in blood glucose and lactate during the 30
min of the postprandial period. Moreover, also during the postprandial period, the respiratory exchange ratio
was higher in the HGI and LGI sessions than when compared to FAST, suggesting a higher use of
carbohydrate as energy source during these experimental sessions.
Lastly, it is important to highlight that these mechanisms are not fully elucidated by the literature.
Therefore, additional studies that aim to explain the effect of administering mixed meals with different
glycaemic indexes on performance in short duration and high intensity events are still necessary. As a
suggestion, the effects of chronic administration of different glycaemic index meals on performance in
exercises of short duration and high intensity may be investigated further. In addition, verifying the effects of
training status on the metabolic ([LAC] and GLU) and ventilatory responses before, during, and after
exercise in the face of previous ingestion of meals with different glycaemic indexes can be interesting.

PRACTICAL APPLICATION
APPLICATION
Recreational runners who perform aerobic exercise of short duration and high intensity without prior
carbohydrate intake do not seem to suffer any deleterious effects on the performance. On the other hand,
previous consumption of foods or beverages with high glycaemic index seems to promote the hypoglycemia
that may compromise the continued exercise beyond 3.000 m. We recommend that before performing
exercises, recreational runners ingest food or beverages with a low glycaemic index in order to minimize the
hypoglycemia that occurs at the beginning of the exercise, allowing higher quality in training.
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