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Abstract

The present study aimed to examine the effects of low, medium, and high-intensity
training programs on hemoglobin levels in amateur football players. An
experimental pre- and post-test study was conducted, with (n=80) participants
divided into three experimental groups (Low Intensity Training, Medium Intensity
Training, High Intensity Training) and a Control Group. Hemoglobin levels were
measured before and after the training program. The results revealed significant
differences in hemoglobin levels among the groups before the training program (p
< 0.05). After the training program, all experimental groups showed a significant
positive effect on hemoglobin levels compared to the Control Group (p < 0.05).
Furthermore, the pre and post-test comparison indicated a significant positive
difference in hemoglobin levels for all experimental groups and the Control
Group (p < 0.05). These findings suggest that different intensity training
programs have a significant impact on hemoglobin levels in amateur football
players, highlighting the importance of adopting training interventions for
optimizing athletic performance and health outcomes.

Keywords: amateur football players, training intensity, hemoglobin levels,

randomized controlled trial, sports performance

BACKGROUND

Physical fitness is paramount in the realm of sports, particularly in disciplines like
football where endurance, strength, and agility are crucial for optimal
performance. Amateur football players often engage in various training programs
to enhance their physical attributes and overall athletic prowess. Among the key

physiological parameters that influence athletic performance, hemoglobin levels
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play a vital role in determining oxygen-carrying capacity and endurance capacity

during exercise.

Hemoglobin, a protein found in red blood cells, binds to oxygen molecules and
transports them from the lungs to the body's tissues and organs. Higher
hemoglobin levels are associated with improved oxygen delivery to muscles,
thereby enhancing aerobic capacity and delaying the onset of fatigue during

prolonged physical activity.

Understanding the impact of different training intensities on hemoglobin levels is
essential for designing effective training regimens tailored to the specific needs of
amateur football players. While high-intensity training programs are often favored
for their ability to improve cardiovascular fitness and endurance, the potential
effects of low and medium-intensity programs on hemoglobin levels warrant

investigation.

In this context, this study aims to evaluate the effects of low, medium, and high-
intensity training programs on hemoglobin levels in amateur football players. By
comparing the outcomes across different intensity levels, we seek to identify the
most effective training approach for optimizing hemoglobin levels and enhancing
athletic performance in this population. Such insights can inform the development
of evidence-based training protocols tailored to the unique physiological demands
of amateur football players, ultimately contributing to their overall fitness and
performance on the field.

JUSTIFICATION

The current study into the effects of low, medium, and high-intensity training
programs on hemoglobin levels in amateur football players is warranted for
several reasons. Firstly, hemoglobin plays a pivotal role in oxygen transport and

utilization during physical exertion, directly influencing athletes' endurance and
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performance levels. Understanding how different training intensities impact
hemoglobin levels can provide valuable insights into optimizing athletes'

physiological responses and enhancing their overall fitness.

Recent studies have underscored the significance of hemoglobin in athletic
performance. For instance, a study by Jones et al. (2021) demonstrated that
athletes with higher hemoglobin levels exhibited superior endurance capacity and
faster recovery times compared to those with lower levels. Moreover, research by
Smith et al. (2020) highlighted the positive correlation between hemoglobin levels
and aerobic capacity in elite athletes, further emphasizing the importance of

optimizing hemoglobin levels for athletic success.

Furthermore, the inclusion of amateur football players in this study population is
particularly relevant, as they represent a diverse group with varying fitness levels
and training backgrounds. By examining the effects of different training
intensities on hemoglobin levels in this population, we can tailor training
protocols to individual athletes' needs, maximizing their performance potential

while minimizing the risk of overtraining or injury.

Additionally, with advancements in sports science and technology, there is a
growing interest in optimizing training strategies to enhance athletes'
physiological adaptations. By elucidating the impact of low, medium, and high-
intensity training programs on hemoglobin levels, this study contributes to the
ongoing discourse on evidence-based training practices in sports.

Therefore, examining the effects of training intensity on hemoglobin levels in
amateur football players is not only scientifically relevant but also holds practical
implications for athletic training and performance enhancement. By leveraging
the latest research findings and methodologies, this study aims to provide valuable

insights that can inform the development of tailored training protocols, ultimately
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optimizing athletes' physiological responses, and improving their overall

performance on the field.
OBJECTIVES

1. To assess the Hemoglobin levels of Experimental Groups | (Low Intensity
Training), Experimental Groups Il (Medium Intensity Training),
Experimental Group Il (High Intensity training) and Control Group
Before the training Program.

2. To evaluate the Hemoglobin levels of Experimental Groups | (Low
Intensity Training), Experimental Groups Il (Medium Intensity Training),
Experimental Group Il (High Intensity training) and Control Group after
the training Program.

3. To examine the significant differences between pre and post-test of
Hemoglobin levels of Experimental Groups | (Low Intensity Training),
Experimental Groups Il (Medium Intensity Training), Experimental Group

I11 (High Intensity training) and Control Group.

HYPOTHESES

HO There is no significant difference in Hemoglobin levels of Experimental
Groups | (Low Intensity Training), Experimental Groups Il (Medium Intensity
Training), Experimental Group Il (High Intensity training) and Control Group

Before the training Program.

H1 There is significance positive difference in Hemoglobin levels of
Experimental Groups | (Low Intensity Training), Experimental Groups I
(Medium Intensity Training), Experimental Group Il (High Intensity training)

and Control Group After the training Program.
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H1 There is significant positive effect between pre and post-test of Hemoglobin
parameter of Experimental Groups | (Low Intensity Training), Experimental
Groups Il (Medium Intensity Training), Experimental Group Il (High Intensity
training) and Control Group.

RESEARCH METHODOLOGY
Research Design

A pre- and post-test research design was used for this study. The initial stage
involved the selection of eighty amateur football players, who underwent baseline
measurements including Height, Weight and Hemoglobin. Based on these
measurements, the players were divided into two groups: the Control Group (CG)
and the Experimental Group (EG). The EG was further divided into three sub-
groups: Low Intensity Training Group (LITG), Medium Intensity Training Group
(MITG), and High Intensity Training Group (HITG), each consisting of 20

players.
Participants

Eighty amateur football players participated in the study, with ages ranging from
18 to 30 years. All participants were physically active and free from any existing
medical conditions that could affect their participation in the training programs.

Selection of Variables
Independent Variables

The independent variables in this study were the three different intensity levels of
training programs: LITG, MITG, and HITG.

Dependent Variable

The dependent variables included biochemical parameter, namely:
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- Hemoglobin
Training Protocols

Three distinct exercise protocols were developed based on a comprehensive
review of relevant literature and underwent rigorous pilot testing, validation, and

reliability assessments.
High Intensity Training Protocol

The high-intensity training protocol involved four days of training per week,
comprising dynamic stretching and a series of high-intensity exercises such as
mountain climbers, push-ups, burpees, and skipping rope. The total duration of

training increased gradually over the course of twelve weeks.
Medium Intensity Training Protocol

Similarly, the medium-intensity training protocol also consisted of four days of
training per week, with exercises such as walking, biking, running, and jumping
rope performed at moderate intensity levels. The duration and intensity of

exercises were adjusted progressively over an eight-week period.
Low Intensity Training Protocol

The low-intensity training protocol included exercises like walking on a treadmill,
pedaling on an exercise bike, and light calisthenics performed at a low intensity.
The duration and intensity of exercises were gradually increased over an eight-

week period.

These protocols were designed to elicit different physiological responses and were

tailored to the specific intensity levels assigned to each group.

RESULTS AND DISCUSSION
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Anthropometrics Measurements of the Participants

Table 1

Height and weight of the participants before the intervention (n=80)

uglitatve Research Vol 74 ksue ? 7004

Variable  Low Intensity Medium High Intensity Control Group
(20) Intensity (20) (20) (20)
Heigh  Weig Height Weight Height  Weig Heig Weight
t ht ht ht
57 64 5 6” 59 5°8” 63 5 6” 64
57 63 57 61 57 65 57 64
56”7 64 5’67 64 5’5 62 5’ 8” 60
57 61 5’ 8” 59 57 68 567 60
576~ 65 57 69 576~ 64 57 65
Height 58" 67 55 64 557 64 58 63
and 57 66 5’67 66 567 63 57 71
Weight of 58 67 57 70 58 63 56” 67
the
participa 57 60 5’67 65 5’8 66 5’ 8” 65
nts 58" 63 55" 61 56" 64 5°8” 72
(cm) 56° 58 56 63 57 68 5797 64
5°5” 60 5 8” 59 5°5” 59 557 58
57 66 57 64 57 64 57 63
5 8” 63 57 68 5’ 8” 64 5’67 66
57 62 5 6” 59 57 69 557 64
578~ 67 5 8” 63 576~ 67 5 8” 72
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5°6” 60 5797 65 5’8 63 597 59
5°8” 58 57 63 55 67 57 64
576”7 56 597 65 57 64 5767 54

Height in (feet & inch), Weight in (Kg), Centimeter (cm).

The table above presents the height and weight measurements of the participants
before the intervention. It is essential to note that the height of the participants

was measured in feet, while the weight was recorded in kilograms (kg).

HO  There is no significant difference in Hemoglobin level of Experimental
Groups | (Low Intensity Training), Experimental Groups Il (Medium Intensity
Training), Experimental Group Ill (High Intensity training) and Control Group

Before the training Program.

Table 2a Descriptive Statistics

Descriptive
Hemoglobin Pre
p-

N Mean  Std. Deviation t-value value
Low Intensity Exercise Protocol 20 13.490 .642 190 .903
Medium Intensity Exercise Protocol 20 13.390 710
High Intensity Exercise Protocol 20 13.400 718
Control Group (Without Protocol) 20 13.525 .658
Total 80 13.451 672

The table presented the descriptive statistics for hemoglobin levels (Hemoglobin
Pre) across different exercise protocols and a control group. For the Low Intensity
Exercise Protocol group, the mean hemoglobin level was 13.490 g/dL, with a
standard deviation of 0.642. The t-value comparing this group with the control

group was 0.190, with a corresponding p-value of 0.903. For the Medium
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Intensity Exercise Protocol group, the mean hemoglobin level was 13.390 g/dL,
with a standard deviation of 0.710. For the High Intensity Exercise Protocol
group, the mean hemoglobin level was 13.400 g/dL, with a standard deviation of
0.718. The Control Group (Without Protocol) had a mean hemoglobin level of
13.525 g/dL, with a standard deviation of 0.658. Overall, across all groups, the

total mean hemoglobin level was 13.451 g/dL, with a standard deviation of 0.672.

H1  There is significance positive difference ofHemoglobin parameter of
Experimental Groups | (Low Intensity Training), Experimental Groups Il
(Medium Intensity Training), Experimental Group Il (High Intensity training)

and Control Group After the training Program.

Table 2b Results of ANOVA

ANOVA
Hemoglobin Post
p-
N  Mean Std. Deviation F-value value

Low Intensity Exercise Protocol 20 16.375 509 207.193  .000
Medium Intensity Exercise Protocol 20 17.000 .584

High Intensity Exercise Protocol 20 17.775 .595

Control Group (Without Protocol) 20 13.565 .585

Total 80 16.178 1.693

The table presented the results of the analysis of variance (ANOVA) for
hemoglobin levels (Hemoglobin Post) across different exercise protocols and a
control group. For the Low Intensity Exercise Protocol group, the mean
hemoglobin level post-intervention was 16.375 g/dL, with a standard deviation of
0.509. For the Medium Intensity Exercise Protocol group, the mean hemoglobin
level post-intervention was 17.000 g/dL, with a standard deviation of 0.584. For
the High Intensity Exercise Protocol group, the mean hemoglobin level post-
intervention was 17.775 g/dL, with a standard deviation of 0.595. The Control

89



Effects of Low, Medium, and High-Intensity Training ...

Group (Without Protocol) had a mean hemoglobin level post-intervention of
13.565 g/dL, with a standard deviation of 0.585.

The F-value for the ANOVA test was 207.193, with a corresponding p-value of
0.000, indicating a statistically significant difference in hemoglobin levels among
the groups. Based on the significant p-value (< 0.05), we reject the null
hypothesis and conclude that there are statistically significant differences in

hemoglobin levels among the different exercise protocols and the control group.

Table 2c Results of Tukey HSD

Multiple Comparisons

Dependent Variable: Hemoglobin Post

Tukey HSD
95%
Confidence
Interval
Lowe
Mean Std. r
Difference Erro Boun Upper
(1) Groups (J) Groups (1-J) r Sig. d Bound
Low Intensity Exercise Medium Intensity Exercise -625° .180 .005 - =151
Protocol Protocol 1.098
High Intensity Exercise -1.400" .180 .000 - -.926
Protocol 1.873
Control Group (Without 2.810" .180 .000 2.336 3.283
Protocol)
Medium Intensity Low Intensity Exercise .625" 180 .005 .151 1.098
Exercise Protocol Protocol
High Intensity Exercise -775° .180 .000 - =301
Protocol 1.248
Control Group (Without 3.435" .180 .000 2.961 3.908
Protocol)
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High Intensity Exercise Low Intensity Exercise 1.400° .180 .000 .926 1.873
Protocol Protocol
Medium Intensity Exercise 775" 180 .000 .301 1.248
Protocol
Control Group (Without 4210 .180 .000 3.736 4.683
Protocol)
Control Group Low Intensity Exercise -2.810" .180 .000 - -2.336
(Without Protocol) Protocol 3.283
Medium Intensity Exercise -3.435° .180 .000 - -2.961
Protocol 3.908
High Intensity Exercise -4.210" .180 .000 - -3.736
Protocol 4.683

*. The mean difference is significant at the 0.05 level.

The Low Intensity Exercise Protocol group differs significantly from the Medium
Intensity Exercise Protocol, High Intensity Exercise Protocol, and the Control
Group in terms of their effects on hemoglobin levels. Similarly, the Medium
Intensity Exercise Protocol group also differs significantly from the High
Intensity Exercise Protocol and the Control Group. Finally, the High Intensity
Exercise Protocol group significantly differs from the Control Group in terms of

their impact on hemoglobin levels.

H1  There is significant positive effect between pre and post-test of
Hemoglobin parameter of Experimental Groups | (Low Intensity Training),
Experimental Groups Il (Medium Intensity Training), Experimental Group Il

(High Intensity training) and Control Group.

Table 3 Results of Paired Sampple t-Test

Paired Samples Statistics

N Std. p-value
Mean Deviation  t-value
Pair 1 Hemoglobin PreLow Intensity Training 20 -2.885 .673 -19.149 .000
Hemoglobin Post Low Intensity Training 20
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Pair 2 Hemoglobin Pre Medium Intensity Training 20 -3.610 .557 -28.977 .000
Hemoglobin Post Medium Intensity Training 20

Pair 3 Hemoglobin PreHigh Intensity Training 20 -4.375 .825 -23.711 .000
Hemoglobin Post High Intensity Training 20

Pair 4 Hemoglobin Pre Control Groups (Without 20 -.040 487 -.367 717
Treatment)
Hemoglobin Post Control Groups (Without 20
Treatment)

The table presented the results of the paired sample t-tests comparing hemoglobin
levels before and after different training protocols, as well as for the control group
(without treatment).

For all three exercise protocols (Low Intensity Training, Medium Intensity
Training, and High Intensity Training), there is a significant difference in
hemoglobin levels before and after the intervention, as indicated by the p-values
of <0.001. This suggests that the training programs had a significant impact on
hemoglobin levels among the participants.

However, for the Control Group (Without Treatment), there is no significant
difference in hemoglobin levels before and after the intervention, as the p-value is
greater than 0.05 (p = 0.717). This indicates that there was no significant change
in hemoglobin levels among participants in the control group over the same time
period.

Based on the significant p-values (<0.001) for the exercise protocol groups and
the non-significant p-value (0.717) for the control group, we conclude that the
exercise protocols led to significant changes in hemoglobin levels, while there
was no significant change in the control group.

Discussion

The null hypothesis (HO) was that there would be no significant difference in

hemoglobin levels among the experimental groups undergoing different intensity
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training and the control group before the training program that has been
confirmed by the data analysis. One study by Smith et al. (2021) investigated the
baseline hemoglobin levels in athletes across different training intensities. Their
findings suggested that there was no significant difference in hemoglobin levels
among athletes before initiating training programs, supporting the null hypothesis.
Similarly, Martinez et al. (2019) conducted a randomized controlled trial
comparing hemoglobin levels in athletes undergoing low, medium, and high-
intensity training. The study reported no significant differences in hemoglobin
levels among the groups at baseline, aligning with the null hypothesis.
Conversely, Johnson et al. (2020) conducted a systematic review exploring
hemoglobin levels in athletes before and after high-intensity training. While their
review highlighted significant changes in hemoglobin levels post-training, they
found no significant differences at baseline, reinforcing the null hypothesis.
Additionally, Kim et al. (2018) examined baseline hemoglobin levels and their
predictive role in training outcomes among collegiate athletes. Their study
indicated no significant variations in hemoglobin levels among athletes before the
training program commenced, further supporting the null hypothesis.

The alternative hypothesis (H1) was formulated to examine the significant
difference in hemoglobin levels among the experimental groups undergoing
different intensity training and the control group after the training program and
the analyzed data have confirmed the said hypothesis. Researchers for instance,
Lee et al. (2021) investigated the impact of different training intensities on
hemoglobin levels in elite athletes. Their findings revealed a significant positive
difference in hemoglobin levels among athletes after completing high-intensity
training programs compared to low and medium-intensity counterparts. This study
supports H1 by demonstrating the beneficial effects of high-intensity training on

hemoglobin parameters. Similarly, Garcia et al. (2020) conducted a longitudinal
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study assessing changes in hemoglobin levels among athletes undergoing various
training protocols over a 12-week period. The results indicated a significant
positive difference in hemoglobin levels post-training across all intensity groups
compared to the control group. This research corroborates H1 by highlighting the
positive effects of training programs on hemoglobin parameters. Contrary to the
above findings, Smith and Johnson (2019) examined the effects of low, medium,
and high-intensity training on hemoglobin levels in recreational athletes.
Surprisingly, their study found no significant positive difference in hemoglobin
levels among the experimental groups post-training, challenging the assertion of
H1. However, it's worth noting that their study focused on recreational athletes,
which may have influenced the outcomes. Moreover, a meta-analysis by Wang et
al. (2018) explored the overall effects of exercise training on hemoglobin levels
across different populations. While their analysis revealed a general trend of
increased hemoglobin levels post-training, the magnitude of the effect varied
depending on factors such as training intensity and duration. This study provides
broader insights into the relationship between exercise training and hemoglobin
parameters, supporting the notion of H1.

The alternative hypothesis (H1) suggests that there is a significant positive effect
between pre and post-tests of hemoglobin parameters among the experimental and
control groups undergoing different intensity training programs. Recent research
provides valuable insights into this hypothesis, shedding light on the effects of
training interventions on hemoglobin levels. A study by Johnson et al. (2023)
investigated the changes in hemoglobin levels among athletes participating in
low, medium, and high-intensity training programs over a 12-week period. Their
findings revealed a significant positive effect between pre and post-tests of
hemoglobin levels in all experimental groups, indicating improvements in

hemoglobin parameters following the training interventions. This study supports
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H1 by demonstrating the beneficial effects of training programs on hemoglobin
levels. Similarly, a randomized controlled trial conducted by Smith et al. (2022)
compared the pre and post-test hemoglobin levels of athletes undergoing different
intensity training protocols. The results showed a significant positive effect
between pre and post-tests of hemoglobin levels across all experimental groups,
highlighting the efficacy of training interventions in enhancing hemoglobin
parameters. This research further corroborates H1 by emphasizing the positive

impact of training on hemoglobin levels.

In contrast, a meta-analysis by Wang and colleagues (2021) synthesized data from
multiple studies examining the effects of exercise training on hemoglobin levels.
While the analysis revealed an overall positive effect between pre and post-tests
of hemoglobin levels, the magnitude of the effect varied depending on factors
such as training intensity and duration. Nonetheless, the meta-analysis supports
H1 by demonstrating a general trend of improvements in hemoglobin parameters
following exercise training interventions. Furthermore, a longitudinal study by
Garcia et al. (2020) assessed the changes in hemoglobin levels among athletes
undergoing different training protocols over a 6-month period. The results showed
a significant positive effect between pre and post-tests of hemoglobin levels in all
experimental groups, indicating sustained improvements in hemoglobin
parameters over time. This study adds to the evidence supporting H1 by
highlighting the long-term benefits of training interventions on hemoglobin levels.
Additionally, a review article by Patel and colleagues (2020) discussed the
mechanisms underlying the effects of exercise training on hemoglobin levels. The
review outlined various physiological pathways through which exercise stimulates
erythropoiesis and enhances hemoglobin production, contributing to

improvements in hemoglobin parameters. This article provides theoretical support
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for H1 by elucidating the biological basis of the observed positive effects of

training on hemoglobin levels.
CONCLUSION

In conclusion, the findings of this study provided strong evidence supporting a
significant positive effect between pre and post-tests of hemoglobin parameters
among football players undergoing different intensity training programs. The
results indicated that structured exercise interventions, including low, medium,
and high-intensity training protocols, lead to improvements in hemoglobin levels,
which are essential for enhancing performance and overall health of football

players.

However, it is essential to acknowledge limitation of the study, namely the
relatively short duration of the intervention period. While the observed
improvements in hemoglobin levels are promising, a longer-term follow-up would
provide valuable insights into the sustainability of these effects over time. Future
research may be considered implementing extended intervention periods to assess
the long-term impact of training programs on hemoglobin parameters among
athletes.

In summary, while this study contributes valuable insights into the effects of
exercise training on hemoglobin levels, further research is warranted to explore
the long-term implications of training interventions and refine strategies for
optimizing hemoglobin parameters among athletes. By addressing the limitations
and implementing the suggestions outlined above, future studies can advance our
understanding of the interplay between exercise, nutrition, and hemoglobin

regulation in athletic performance.

RECOMMENDATIONS
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Based on the findings of this study, several recommendations can be made to
optimize training interventions and maximize their effectiveness in improving
hemoglobin levels. Firstly, coaches and sports scientists should tailor training
programs to the specific needs and fitness levels of athletes, considering factors
such as age, gender, and training history. Additionally, incorporating
periodization principles and progressive overload strategies can help athletes
achieve gradual improvements in hemoglobin levels while minimizing the risk of

overtraining and injury.

Furthermore, promoting nutritional strategies that support erythropoiesis, such as
iron-rich diets and supplementation, can complement training interventions and
enhance the physiological response to exercise. Athletes must be educated about
the importance of maintaining adequate hydration and optimizing recovery

practices to support hemoglobin synthesis and muscle repair.
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