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ABSTRACT
Article Info: [T The 3000-meter run is one of the most popular events among endurance and semi-endurance
Received: 10 Feb 2020 track runnings. Due to its special conditions, aerobic and anaerobic energy production systems can be
Accepted: 25 Apr 2020 : used at the same time. The aim of the present study was to compare the effect of eight weeks of resis-
Available Online:01Jun2020 . tance and endurance trainings on physiological and functional factors and record of elite runners.

YIEETGEEE In this quasi-experimental study, 22 male elite runners were randomly assigned into the two
groups of resistance (n=11) and endurance (n=11) trainings. The resistance and endurance trainings pro-
grame was performed for 8 weeks, 3 sessions per week, each for 55-60 minutes. Physiological and func-
tional factors were measured at baseline and at the end of the study. Repeated measures ANOVA was
used for within-group and between-group comparisons considering the significant level at P<0.05.

The training led to significant improvement in heart rate, blood pressure, muscle strength, muscle
endurance, balance and 3000-meter record in both groups. There was a significant difference between

Key words: groups in the mentioned factors (P<0.05).
Blood pressure, Heart Both resistance and endurance trainings may have a positive effect on runners’ records and
rate, Muscle strength '  performance indicators.
Extended Abstract oxygen consumption are able to perform better [1]. The
role of these factors is more prominent in trained athletes
1. Introduction who have achieved maximum oxygen consumption [2].
The importance of endurance and strength and the rela-
uccess in the athletic performance is re- tionship between them in sports activities is evident, and
lated to the several factors, one of which when strength and endurance are discussed, physiological
is training [1]. Although training is done and functional issues also arise. The effects of training on
with different physical, technical and tac- the structure and function of the heart depend on the type,
tical goals, but in endurance disciplines, intensity and duration of exercise, initial physical fitness,

especially in athletics, the role of physical and physiologi- heredity and gender [5].
cal factors is very prominent. On this basis, some endur-
ance instructors believe that people with higher maximal
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The effect of resistance training on the endurance has
also been studied in the recent years. However, resistance
training is not commonly used for endurance runners and
it seems that no more than 50% of the maximum oxygen
consumption is included in the strength training [9], and
improving maximal oxygen consumption through this
type of training is unlikely; however, some evidence sug-
gests that adding resistance training to an aerobic exercise
program has a positive effect on the performance of en-
durance athletes [10].

Due to the lack of research on cardiac adaptation with
endurance and resistance training in elite runners and also
on the effect of these trainings on physiological and func-
tional factors and the record of elite runners, more study is
needed. Therefore, the present study seeks to address the
main question of whether the resistance and endurance
training programs affect the physiological, functional and
record factors of elite runners? And is there a difference
between these two training programs? This research can
take an effective and small step to identify and solve the
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problems of runners, and by presenting the results to the

community, can help prevent and reduce problems.

2. Methods

This is a quasi-experimental study with Pre-test and
Post-test design. The study population consisted of
all elite male runners in North Khorasan province of
Iran who were members of the Bojnourd city athlet-
ics team. Among them, 22 volunteers were selected by
convenience and purposive sampling methods. First
the study objectives and process were explained to
them. The samples were then randomly divided into
two groups of resistance training (n=11) and endurance
training (n=11). Height of subjects was measured by
a stadiometer (Saca, Saca Inc., Germany) with an ac-
curacy of 5 mm, hip and waist circumference by a tape
measure (Mabis, Japan) with a sensitivity of 5 mm, and
body fat percentage and weight by using Bioelectric
impedance device (Inbody, Inbody Inc., South Korea)
with a sensitivity of 100 g. Subjects were allowed to
enter the study after cardiovascular examination, blood

Table 1. Within-group and between-group comparisons of physiological, functional and record factors

MeantSD Variances
Factors Groups Within-Group Between-Group
Pre-test Post-test
t p! F P

Resistance 72.819.8 137.8+26.2 0.69 0.04

Heart rate (min) 4.661 0.034"
Endurance 72.3+9.0 147.7+24.7 2.23 0.04
Resistance 75.4317.62 83.92+2.64 0.15 0.007

Blood pressure (mm Hg) 6.610 0.012"
Endurance 72.57+12.07 95.07+9.66 2.20 0.008
Resistance 68.1149.60 73.8519.00 0.502 0.628

Aerobic power (mg/kg/min) 0.956 0.332
Endurance 65.32+7.76 69.32+7.60 0.70 0.502
Resistance 12.61+3.27 13.78+3.73 -1.500 0.016

Muscle strength (kg) 2.544 0.037"
Endurance 13.51+3.25 14.65+3.70 -6.091 0.001
Resistance 18.43+4.15 38.00+2.36 0.579 0.04

Muscle endurance (kg) 42.672 0.001"
Endurance 17.45+5.30 41.04+4.17 3.753 0.005
Resistance 41.08+£13.52 49.25+3.25 -0.696 0.025

Balance (s) 0.991 0.009"
Endurance 45.12+13.12 52.2545.13 0.992 0.003
Resistance 3202+4.74 2780+13.12 -0.129 0.009

3000-meter record (hs) 4.170 0.045"
Endurance 4168+0.26 342045.13 -0.556 0.034
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pressure measurement and electrocardiography by a
physician.

The Bruce protocol on a treadmill was used to esti-
mate the maximum oxygen consumption. The maximum
strength of the subjects was measured using RM1 test
according to McGuigan et al. method [18]. To measure
the subjects' muscular endurance, McGill’s torso muscu-
lar endurance test was used in four modes: trunk flexion,
trunk extension, right-side bridge, and left-side bridge.
Total endurance in the all four directions was considered
as final score. To measure the balance, the stork balance
test was used according to its standard procedure. This
test was performed separately on the dominant and non-
dominant legs [19]. At the end, the subjects’ record was
set using the 3000 meters running test. For this purpose,
the subject runs 7.5 laps around the 400-meter track.

The training protocol included aerobic (endurance) and
resistance trainings for 8 weeks, 3 sessions per week,
each for 60 minutes. The aerobic training consisted of
running on a treadmill for 21 minutes with intensity
equal to 60-70% of the heart rate reserve. Training in-
tensity was controlled by a heart rate monitor (POLAR,
Finland). Pyramid model was used in resistance train-
ing. In each session, after 15 minutes of warming up,
they performed each movement in 7 sets: 6 repetitions
x80%, 3 repetitions x90%, 3 repetitions x90%, 3x90%
repetitions, 3 repetitions X90%, 3 repetitions x90%, and
6 repetitions x80%, respectively with a 5 minute inter-
val between each movement. The workouts included leg
flexion, leg extension, leg press, squat, lat stretch, chest
press, cross-body dumbbell, biceps, triceps, and sit-ups
[20].

The collected data were analyzed by SPSS V. 21 soft-
ware. After ensuring the normality of data distribution by
Shapiro-Wilk test and the equality of variances by Lev-
ene’s test, repeated measures ANOVA was used for with-
in-group and between-group comparisons. Significance
level was considered P<0.05.

3. Results

The results in Table 1 showed that within-group and
between-group differences in heart rate, blood pres-
sure, muscle strength, muscle endurance, balance and
3000-meter record were significant (P<0.05).

4. Conclusion

Runners’ heart rate and blood pressure increase after
resistance and endurance training, which is due to the du-
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ration, nature and intensity of trainings with short rest in-
tervals between sessions. It is suggested that these factors
of trainings be moderated to reduce the muscle fatigue

of runners.
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