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oIS
. ABSTRACT

Received: 28 Aug 2018 [¥5E Few studies have examined the effects of various models of aerobic training on electrocardiogram

Accepted: 15 Dec 2019 : (ECG). The purpose of this study was to compare the effect of continuous and interval aerobic training
Available Online:01Jul2020  ©  on ECG of active young girls.

: The research method was quasi-experimental and 30 active young girls were select-
ed from among physical education students (age=17.0+0.4 y) and were randomly asPned to three groups
of continuous aerobic training, interval aerobic training and control (each group was 10). The protocol of
the trainings (eight weeks, three sessions per week) included 20-35 minutes of running per session, with
an intensity of 60%-75% of the maximum heart rate. Before and after the training, general characteristics
of subjects were measured and their ECGs were recorded. To analyze the data, analysis of variance with
repeated measurements was used at the Pnificant level of P<0.05.

[FIEIMEE Eight-week continuous and interval aerobic training had no Pnificant effect on amplitudes of P,
R, and T waves, PR interval and duration of ST segment (P>0.05), whereas both types of training simi-

Key words: ©larly increased QT interval (continuous: P=0.001, interval: P=0.027) and reduced heart rate (continuous:
Exercise training, P=0.002, interval: P=0.013). Only in the interval training group RR interval showed a Pnificant increase
Electrocardiography, (continuous: P=0.079, interval: P=0.007).
Aerobic exercise, ¢ [SNENELR Eight weeks of continuous and interval aerobic training appears to similarly decrease heart
Heart rate, Physical rate and increase QT interval in active young girls, whereas only interval aerobic training results in in-
fitness © creased RR interval.
Extended Abstract (of the athlete), allows for an enormous and steady increase
in cardiac output or an increase in blood pressure. These
1. Introduction changes which indicate that the exercised athlete has un-

dergone cardiovascular reconstruction, can be seen on the
Participating in sport activities and regular Electrocardiogram (ECG) [1-3].
physical exercise, which are associated with
structural and functional changes in the heart
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The main purpose of ECG interpretation in athletes is
to classify ECGs into normal (no need for further evalu-
ation) and abnormal (requires further evaluation). Natural
ECGs include common training-related findings in ath-
letes such as high QRS range related to voltage criteria
for left ventricular hypertrophy, early repolarization, sinus
bradycardia, sinus arrhythmia, and first-degree atrioven-
tricular block. Abnormal results in ECG are not related to
regular exercise. They could also be found in major cardiac
pathological conditions. Abnormal ECG results in athletes
include inversion of T wave, fall of ST segment, pathologic
Q waves, long QT interval, and short QT interval [4].

Changes in the athlete’s electrocardiogram include rhyth-
mic fluctuations (such as sinus bradycardia, sinus arrhyth-
mia, and sinus arrest), morphological changes (including
increased P wave amplitude and increased QRS voltage),
and repolarization abnormalities (including ascent or de-
scent of ST segment and decreased P wave amplitude).
The most important characteristic of an athlete’s ECG 1is
that high-intensity dynamic endurance sports are typically
associated with rhythmic and conductive abnormalities in
the ECG, which are due to lower endogenous heart rate and
changes in sympathetic and parasympathetic tone, and the
Structural adaptations of the heart lead to morphological
changes in the QRS complex [5].

In a review of 874 young athletes’ ECGs recorded over
a S-year period, fall of ST segment (in two or more leads),
T wave flattening or inversion (in two or more leads), pro-
longed QT wave (greater than 0.44 seconds in men and 0.46
seconds in women) and shortening of PR interval (less than
0.12 seconds) and shortening or lengthening of corrected
QT intrval (QTc) for heart rate (more than 470 milliseconds
in men and more than 480 milliseconds in women and less
than 340 milliseconds in both groups) were reported in the
ECG of young athletes as abnormal characteristics of the
ECG, which required further evaluation [6]. In another
study, a comparison of resting ECGs showed lower heart
rate and longer QT interval and QTc interval in professional
soccer players compared to healthy volunteers of the same
age who did not participate in sports competitions [7].

Toufan et al. (2012) described the most common ECG
abnormalities among Iranian adolescent athletes as sinus
bradycardia and incomplete right bundle branch block.
Static exercise (such as weightlifting) appears to reduce
left ventricular end diastolic diameter, while dynamic ex-
ercise (such as long-distance running) appears to increase
left ventricular end diastolic diameter and left atrial volume
index. Iranian athletes showed no differences in heart rate
change parameters other than heart rate and systolic blood
pressure compared to non-athletes [8]. Jorat et al. (2015)
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examined the effect of cardiac rehabilitation program on
ECG parameters after myocardial infarction. The research-
ers noted improvements in the electrical activity of the heart
with myocardial infarction after exercise in the rehabilita-
tion program, and found that the cardioprotective effects of
rehabilitation programs were due to improved regulation of
the autonomic nervous system [9].

In a different study, Turkmen et al. (2004) to determine
whether or not physiological changes (morphological and
functional changes that occur as a result of regular physical
exercise) lead to ventricular repolarization abnormalities in
exercised athletes, they studied both exercised athletes and
sedentary people of the same age and gender (as the control
group). Their findings showed that heart rate, systolic blood
pressure and diastolic blood pressure were similar between
the two groups. The maximum QT intervals and the mini-
mum QT intervals did not differ between the two groups
of athletes and control. QT dispersion and QTc dispersion
were not different between the two groups. Also, despite
physiological and structural changes in the heart, no asso-
ciation was observed between the athlete’s heart and ven-
tricular heterogeneity compared with the healthy sedentary
control group [10].

In addition to exercise volume (intensity and duration)
and type of exercise, other factors such as age, gender, and
race also play a role in the development of certain ECG
patterns [2]. Cal Abad (2017) showed that continuous and
interval training aerobic exercise similarly increases cardiac
function and autonomic modulation in mice with myocar-
dial infarction [11], but they did not mention how exercise
do affect the ECG of the subjects. Most previous studies
that have examined the effect of exercise on ECG indica-
tors are retrospective, causal-comparative (post-event) type
[4-8, 10], and few experimental and prospective studies
have been conducted in this area [9]. ECG is a good tool
for studying the physiological adaptations of the heart to
exercise [1-3]. However, training characteristics can affect
ECG patterns [2]. Considering this, due to lack of findings
about comparison of the effect of different aerobic train-
ing methods on ECG indicators, especially in active young
girls, the present study was conducted to compare the ef-
fect of continuous and interval aerobic training on ECG of
young active girls.

2. Materials and Methods
The subjects
The present study was a quasi-experimental study involv-

ing experimental (continuous aerobic training and interval
aerobic training) and control groups. The measurements

Azizi H, et al. Comparison of the Effect of Continuous and Interval Aerobic Training on Electrocardiogram. The Horizon of Medical Sciences. 2020; 26(3):298-315.



http://hms.gmu.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Quarterly of
The Horizon of Medical Sciences

were in the form of pre-test (before training period) and post-
test (after training period), and the young girls were physi-
cally active (with at least one year of regular exercise) and
were studied in Bukan City. Availability sampling method
was used in the research and the subjects were selected from
among students aged 16 to 18 studying in physical education
course in Fajr Girls’ Technical School of Bukan City (West
Azerbaijan Province) in 2017.

The subjects were randomly assigned to the groups by re-
placement randomization method. First, the table of random
numbers was used for simple randomization, and then the
randomization program was repeated until the equilibrium
of the number of subjects was obtained in three groups. In-
clusion criteria of the subjects were: Non-consumption of
alcohol, tobacco and any medication or sports supplements;
lack of dietary nutrition; lack of any specific diseases such as
cardiovascular, respiratory and musculoskeletal-orthopedic
diseases in the three months before the start of the study. Ex-
clusion criteria were: Not having regular exercises; consum-
ing medicine, alcohol, tobacco or nutritional supplements;
dietary changes; exercising other than prescribed exercises;
suffering from cardiovascular, respiratory and musculoskele-
tal-orthopedic diseases; and failure to follow the recommen-
dations during the study period due to injuries and stressful
physical or mental-psychological events [12].

Using GPower software version 3.1.9.2 with adjustment
for variance analysis test with repeated measurements
(interaction effect), probability of a error=0.05, statistical
power=0.90 and n2=0.1, a total of 33 people was estimated
as the number of subjects. However, based on the exclusion
criteria, one person was excluded from the research and two
others did not participate in the post-test ECG evaluation.
As a result, the final samples under study were 30 people:
continuous aerobic training group (n=10), interval aerobic
training group (n=10) and control group (n=10). All can-
didates completed a health history questionnaire, a written
consent form, and a physical fitness form. This research
was carried out after approving by the Research Council of
the Islamic Azad University, Saqqez Branch. This research
was registered by the National Ethics Committee in Bio-
medical Research with the code IR.SSRC.REC.1398.004
and in the Iranian Clinical Trials Registration System with
the Code IRCT2012070702010158N6.

2. Materials and Methods

Before beginning the training course, first, during a brief-
ing session, the objectives, research plan and methodology,
training program, laboratory evaluations (e.g. blood sam-
pling) and the stages and schedule of the research was ex-
plained in detail to the candidates. Also, the points that the
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candidates should observe during the study were explained,
including the cases that could led to the exclusion of the
candidates from the research process, as well as the points
that were required to be observed by the candidates before
the pre-test and post-test evaluations.

Candidates were asked to avoid any changes in their daily
diet during the research period, to practice according to the
training protocol taught by the researcher, and to avoid do-
ing physical activities in excess of the prescribed exercises.
Prior to the pre-test assessments, subjects were asked to
follow a few tips: to avoid doing any physical activity in
excess of daily life activities 48 hours before the assess-
ment; to keep notes of everything they eat 24 hours before
the assessment, on the daily nutrition record sheet; on the
pre-test day, be present for assessments after eating a regu-
lar breakfast. The assessments were performed between 8
and 10 in the morning in the presence of nursing expert of
Bukan City’s Occupational Medicine Health Center, in Fajr
Technical School. First, the resting ECGs of the subjects
were taken. Then, the anthropometric and physiological
characteristics of the candidates, including height, weight
and Body Fat Percentage (BFP) were measured and their
body mass indices (BMI) were calculated.

After the pre-test stage, the training course started. In both
groups of continuous aerobic training and interval aero-
bic training, each session included warm-up (10 minutes),
cooling (10 minutes), and main exercise. The main exer-
cise included running in the sports hall. The intensity of the
exercise started from 60% of the maximum heart rate and
continued up to 75%. In order to observe the principle of
overload, two minutes per week were added to the training
time, so that duration of the main exercise increased from
20 minutes in the first week to 35 minutes at the end of
the eighth week. In the first week of the main exercise of
the interval training group, the ratio of interval training to
active rest was 60 to 15 seconds. This ratio for each per-
son increased per week according to their progress. But in
the continuous training group, the training was done con-
secutively without interruption. The training protocol was
conducted for eight weeks (three sessions per week) on an
every-other-day basis (with no training on Fridays) and un-
der the full supervision of the researcher [13].

After the training period, the post-test stage began. The
points that the candidates had observed before the pre-test
stage, again they had to observe the same points before the
post-test stage. Post-test assessments were performed 48
hours after the last training session. Post-test assessments
were repeated similarly to the pre-test stage and in the same
order. To control the possible effects of nutrition on the
ECG, the subjects were asked to write down on a daily nu-
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trition record exactly what they ate one day prior to the pre-
test assessment, and repeat the same diet on the day before
the post-test assessment.

Data collection tools

Body weight was measured using a digital scale (mini-
mum accuracy of 0.1 kg, BEURER brand, BG55 model,
made in China) and height was measured using a height
gauge (minimum accuracy of 0.1 cm, BALAS brand, tele-
scopic model, made in Iran).

BMI was calculated by dividing body weight (kg) by
height squared (m?). Body fat percentage was also deter-
mined using body fat analyzer (1% accuracy, CITIZEN
brand, BM100 model, made in Japan).

The ECG was evaluated using a single channel 12 leads
ECG device (KENZ, ECG110, Japan). To record ECG,
the subjects were first asked to lie comfortably in a supine
position. Any metal object such as a watch, ring, etc. was
separated from the subject. Also, the subject’s clothing was
manipulated in such a way that the arms, legs and chest
were exposed. The device was connected to an AC power
source. About 2 cm? of ECG gel was applied for the desired
areas. The device was started and the subjects’ ECGs were
recorded on heat-sensitive paper with a width of 50 mm
and a speed of 25 mm/s [12]. All measurements were per-
formed on lead II and the amplitude of P, R and T waves,
as well as the duration of intervals of RR, QT, PR and ST
segment were recorded.

Statistical analysis

Due to the distance between the data scales, parametric
tests were used for statistical analysis. Descriptive statis-
tics (MeantSD) were used to describe the data. The Kol-
mogorov-Smirnov test was used to test the normality of
population distribution and the ANOVA test with repeated

Table 1. General characteristics of subjects
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measurements was used to test the hypotheses. The group
(continuous training/interval training/control) was consid-
ered as an intergroup factor and measurement time (pre-
test/post-test) was considered as an intra-group factor. The
Mauchly’s test was used to test the spherical assumption, and
if the test was significant (the spherical assumption was not
established), the Greenhouse-Geisser € correction factor was
used. In the case of significance of interaction effects (time
and group), one-way ANOVA test was used to compare the
pre-test, post-test difference between the three groups, and if
it was significant too, the Bonfroni post hoc test was used.
The significance level was considered to be P<0.05. All
statistical analyses were performed using version 22 of the
Statistical Package for the Social Sciences (SPSS) software.

3. Results

The general characteristics of the subjects are presented
in Table 1.

The results of the one-way ANOVA test to compare the
mean age, weight, height, BMI and body fat percentage of
the three groups before the study, did not show a signifi-
cant difference between the groups (P<0.05). The values of
ECG indicators in pre-training (pre-test) and post-training
(post-test) conditions are shown in Table 2.

The results of the ANOVA test with repeated measure-
ments for the dependent variables of the research are shown
in Table 3. Based on these results, the interaction effect be-
tween time and group was significant in RR frequency, QT
frequency and heart rate (P<0.05), but in other ECG indica-
tors was not significant (P<0.05).

Due to significance of interaction effects of RR interval,
QT interval, and heart rate variables, post hoc tests were
used. In the case of RR interval, the one-way ANOVA test
for comparing the pre-test/post-test discrepancies of the
three groups was significant (F=0.027 and P=0.007).The

MeantSD
aakic Sroup (n=10) (One-wa; ANOVA)
Continuous Training Interval Exercise Control
Age (years) 16.90.5 17.0£0.4 17.140.4 0.946
BMI (kg per square meter) 20.743.7 23.0£2.8 21.943.8 0.350
BFP (percentage) 23.945.8 26.1+4.3 26.817.0 0.193

BMI: Body Mass Index; BFP: Body Fat Percentage
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Table 2.Values of ECG indicators in pre-test and post-test situations
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MeantSD
Variable Stage Group (n=10) P (One-way
ANOVA)
Continuous Training Interval Training Control
Pre-test 0.122+0.04 0.136+0.03 0.144+0.06 0.579
P (millivolts)
Post-test 0.128+0.04 0.13240.05 0.176+0.04 0.052
Pre-test 0.932+0.24 1.078+0.24 0.838+0.09 0.054
R (millivolts)
Post-test 1.01610.27 1.0321+0.19 0.924+0.14 0.454
Pre-test 0.28+0.06 0.28+0.05 0.26+0.05 0.693
T (millivolts)
Post-test 0.26+0.08 0.29+0.08 0.28+0.09 0.749
Pre-test 0.80+0.11 0.74+0.12 0.75+0.08 0.372
RR (seconds)
Post-test 0.91+0.16 0.90+0.16 0.74+0.09 10.015
Pre-test 0.309+0.03 0.305£0.02 0.304+0.04 0.937
QT interval (seconds)
Post-test 0.420+0.04 0.385+0.03 0.286+0.03 +0.001
Pre-test 0.128+0.02 0.14740.04 0.130£0.02 0.289
PR interval (seconds)
Post-test 0.122+0.02 0.14510.04 0.150£0.01 0.024t
Pre-test 0.132+0.02 0.125+0.01 0.117+0.03 0.250
ST segment (seconds)
Post-test 0.136+0.03 0.12740.01 0.11740.03 0.257
g + + +
Heart rate (beats per Pre-test 76.3£10.6 80.2+15.7 82.9+10.3 0.430
minute) Post-test 68.8+11.3 75.3£14.9 88.5+16.4 0.013t
Quarterly of
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Table 3. Results of the ANOVA test with repeated measurements
Intragroup Effect (Time) Intergroup Effect (Group) Interaction Effect (TimexGroup)
Parameter
F P F P F J
P (millivolts) 1.666 0.208 2.060 0.147 1.493 0.243
R (millivolts) 2.009 0.168 2.137 0.138 2.243 0.126
T (millivolts) 0.009 0.924 0.247 0.783 0.485 0.621
RR (seconds) 17.506 0.001* 2.786 0.079 6.027 0.007*
QT interval (seconds) 73.756 0.001* 18.915 0.001* 33.541 0.001*
PR interval (seconds) 0.523 0.476 3.512 0.044* 1.834 0.179
ST segment (seconds) 0.135 0.716 2.401 0.110 0.048 0.953
Heart rate (beats per minute) 2.713 0.111 2.677 0.087 8.648 0.001*

Quarterly of
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results of the Bonfroni post hoc test showed a significant
difference between pre-test, post-test discrepancies of in-
terval training and control groups (P=0.007), but it didn’t
show any significant difference between pre-test/post-test
discrepancies of continuous training and control groups
(P=0.079) and continuous training and interval training
groups (P=0.921).

In the case of QT interval, the one-way ANOVA test for
comparing the pre-test/post-test discrepancies of the three
groups was significant (F=33.541 and P=0.001). The result
of the Toki’s post hoc test showed a significant difference
between pre-test, post-test discrepancies of continuous
training and control groups (P=0.001) and interval training
and control groups (P=0.027), but it didn’t show any signif-
icant difference between pre-test/post-test discrepancies of
continuous training and interval training groups (P=0.173).

In the case of heart rate, the one-way ANOVA test for
comparing the pre-test, post-test discrepancies of the three
groups was significant (F=8.648 and P=0.001). The result
of the Toki’s post hoc test showed a significant difference
between pre-test, post-test discrepancies of continuous
training and control groups (P=0.002) and interval training
and control groups (P=0.013), but it didn’t show any signif-
icant difference between pre-test, post-test discrepancies of
continuous training and interval training groups (P=0.001).

4. Discussion

The results of the present study showed that eight weeks
of continuous aerobic training and interval aerobic training
had no effect on the amplitude of P, R and T waves, PR in-
terval and duration of ST segment of the active young girls,
but both types of training similarly increased QT interval
and decreased the heart rate. RR interval showed a signifi-
cant increase only in the interval training group.

Sharma et al. (1999) evaluated ECG changes in 1000
trained elite young athletes at a high level. Their findings
showed that athletes had a higher incidence of sinus brady-
cardia and sinus arrhythmias than non-athletes. PR interval
and QRS and QT duration were longer in athletes than in
non-athletes. Ascent of the ST segment was also more com-
mon in athletes than in non-athletes, and in none of the ath-
letes with the sign of Left Ventricular Hypertrophy (LVH)
did the ST segment decrease [14].

The study of Hulke and Phatak (2011) is likely to be most
similar to the present study. These researchers examined the
cardiac compatibility of young physical education students
after twelve weeks of endurance training and showed that
the P-wave amplitude, P-wave duration, PR interval, QRS
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wave duration, ST segment duration, ST interval, and QT
interval had no significant changes, but the RR interval was
significantly increased, and the heart rate was significantly
decreased in male subjects. None of the above-mentioned
indicators showed a significant change in the women’s
group. Also, the amplitude of the T-wave in lead II did not
show a significant change in any of the male and female
subjects, while the highest amplitude of the T-wave showed
a significant increase in men’s group (but not in women’s
group). Heart rate and RR interval were inversely related.
Also, exercise between tonic activity of sympathetic ex-
citatory neurons and parasympathetic inhibitory neurons
creates an imbalance in favor of greater vagal dominance.
This response is mediated primarily by increased para-
sympathetic activity and a small decrease in sympathetic
discharge. Exercise also reduces the rate of endogenous
stimulation of sinoatrial pacemaker tissue. Comparing their
findings with the findings of previous researchers and in
interpreting ECG following exercise, the researchers noted
the importance of exercise time as well as the role of fre-
quency and intensity of exercise [12].

Mahdiabadi et al. (2013) examined the effect of eight
weeks of continuous and interval aerobic training program
(running in the suburbs) on heart structure and function in
non-athletic men. The results of this study showed that the
heart (especially the left ventricle) gets bigger after aerobic
exercise. It seems that this megalocardia not only does not
interfere with heart function but also improves it. Changes
in the intercostal wall thickness of the heart muscle in the
interval training group, and in the posterior wall thickness
of the heart muscle in the continuous training group, in-
dicate cardiac adaptation with increasing pressure due to
training programs. A significant increase in the contractile
performance indicators of the heart shows that continuous
and interval aerobic training programs in the form of two
softeners are beneficial for strengthening the heart muscle.
Also, both types of training programs have similar effects
on myocardial contractility [15].

Abnormal shortening or lengthening of QT interval in
ECG, such as those seen in people with Mendelian forms of
long or short QT syndrome, is associated with an increased
risk of ventricular arrhythmias and sudden cardiac death. In
addition, public studies have shown a link between smaller
increases in QT interval and overall mortality, cardiovas-
cular disease, and cardiac sudden death. In addition to ge-
netic disorders and drug factors that can lead to a marked
prolongation or shortening of QT interval, other factors are
associated with less severe variability in QT interval in the
general population, such as age, sex, hypertension, body
mass index, low-calorie diets, electrolytes, and common
genetic mutations [16]. Also, Zhang et al. (2011) found that
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excessive alcohol consumption was associated with longer
QT intervals in men than in women. In addition, QT in-
terval time is not associated with other modifiable factors
such as consumption of coffee, tea and tobacco, and physi-
cal activity [16]. Another study reported that high physical
activity was associated with increased QT interval in men
rather than women. It is assumed that a higher left ventricu-
lar mass can justify this association, and that such an effect
may be observed only at very high levels of physical activ-
ity [17]. Differences in population studied, levels of physi-
cal activity, and assessment of physical activity may indi-
cate inconsistencies in study findings [16, 17]. Baronsky
et al. (2013) examined the abundance of significant ECG
abnormalities in 1,000 active child athletes. According to
their findings, the mean RR and QTc were longer in active
athletic children than in non-athletic children [18].

Conventional doctrine states that QT interval is inversely
related to heart rate, so that with increasing heart rate, QT
interval decreases. Akhras and Rickards (1981) examined
the relationship between QT interval and heart rate during
exercise and stated that QT interval is mainly determined
by extrinsic factors and is not related to intrinsic heart rate
[19]. Genovesi et al. (2017) examined the effects of exer-
cise on heart rate and QT interval in healthy young people.
Using a 24-hour ECG (Holter) record in healthy subjects,
the researchers found that in basal heart rate, trained people
had lower heart rates and higher heart rate variability than
sedentary people, independent of gender differences. QTc
was similar in both men and women who exercised, while
there was a significant difference between women who exer-
cised and those who did not. The researchers concluded that
the cardiovascular response to exercise may be different in
men and women, and that women may benefit more from
increased physical activity in order to prevent cardiovascular
disease and mortality. The researchers stated that the effect
of exercise training on QT interval may be due to increased
vagal activity on the heart at the ventricular level as a result
of exercise. In addition, they did not provide a clear justifica-
tion for the difference in the effect of exercise on ventricular
repolarization in men and women in their study [20].

The physiological adaptations of the heart to long-term in-
tense physical exercise causes electrocardiographic changes
that are considered abnormal in untrained individuals. It is as-
sumed that increased tone of the vagus, anatomical changes
in the heart, and other lesser-known mechanisms could lead
to a range of superficial ECG changes for trained athletes.
It is important to pay attention to the type of physical activ-
ity, the intensity of the exercise, the athlete’s race, the body
structure, and the timing of the ECG in relation to the exer-
cise to better understand the normal range of ECG changes
in athletes. Exercise improves survival after myocardial in-
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farction.This effect may be partially justified by increased
cardiac vagal activity, which reduces the risk of arrhythmias
and sudden cardiac death. In fact, exercise reduces heart rate
and increases heart rate variability in healthy people and in
patients with myocardial infarction or heart failure. Higher
heart rate, before and during exercise, and a decrease in heart
rate variability in seemingly healthy individuals are associ-
ated with an increased risk of sudden cardiac death. Chronic
exercise creates a resting bradycardia (at resting condition)
that is thought to be partly due to increased vagal modula-
tion. Exercise has been shown to increase RR interval, indi-
cating the role of increased vagal tone [20].

Electrical manifestations of exercise are broadly divided
into two categories: those caused by increased vagal tone
and those that reflect the size of the cardiac chamber. The
athlete’s normal electrocardiogram spectrum is affected by
age, gender, race, and type of exercise [22]. Regular ex-
ercise leads to structural and electrical cardiac adaptations
that is reflected in resting state of 12-lead ECG, so that the
athlete’s ECG can be completely different from the ECG
of a sedentary person of the same age, sex, and race. Com-
mon ECG changes in athletes, such as bradycardia and left
ventricular hypertrophy, based on voltage criteria and early
repolarization pattern, can easily be identified as normal
aspects of athletic fitness and do not require further assess-
ment, but reverse T wave after V2 lead, fall of the ST seg-
ment and Q waves, even in asymptomatic athletes, should
prompt further investigation to distinguish pathology [23].

As one of the first studies in this field (as far as the knowl-
edge of researchers in this study is concerned), the findings
of the present study showed that two months of continu-
ous and interval aerobic training to a large extent have a
similar effect on resting ECG features of young active girls.
Several variables appear to play a role in how exercise af-
fect the resting ECG, which can be cited as reasons for
inconsistencies in the findings of existing studies, includ-
ing the characteristics of the exercises used (such as type,
duration, intensity, frequency) [12, 21, 22], diet (such as
electrolytes and alcohol consumption) [16], characteristics
of the subjects under study (age, sex, race, level of readi-
ness and physical activity, physical structure and genetic)
[16,17,21,22], health status of the subjects (hypertension,
cardiovascular disease and diabetes) [16] and methods of
assessment of physical activity and ECG (ECG registration
time in relationship with physical activity and physical ac-
tivity assessment tests) [16, 17]. Therefore, it is necessary
to consider the effectiveness of these factors when interpret-
ing the ECG in athletes and after exercise and also when
comparing the findings with other studies.

Azizi H, et al. Comparison of the Effect of Continuous and Interval Aerobic Training on Electrocardiogram. The Horizon of Medical Sciences. 2020; 26(3):298-315.
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Lack of dietary control, insufficient assurance of non-
performance of physical activity in addition to the exercises
prescribed during the study period and short duration of
the training period (due to limited access to subjects) are
among the limitations of the present study which paying
attention to them in future research can help to complete
the findings. Similar studies in other population groups (e.g.
inactive, obese, or chronic obstructive pulmonary disease
subjects) may be performed with a longer training period
(3 or 6 months) or with different intensities that can reveal
other aspects of the issue.

5. Conclusion

Based on the findings of the present study, following eight
weeks of continuous and interval aerobic training, the am-
plitude of P, R and T waves, PR interval and duration of ST
segment did not change in active young girls, but follow-
ing both exercise, and similarly, QT interval increased and
heart rate decreased, while only interval aerobic training
increased RR interval.
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