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ABSTRACT

Isotonic training, defined by dynamic muscle contractions under constant tension, is a cornerstone of athletic 
conditioning, particularly for female athletes seeking to enhance performance while addressing unique physiological 
needs. This study evaluates the effects of a six-week isotonic training program on key physiological parameters in 120 
female athletes aged 21–24 years from sports academies. Participants were randomly assigned to an experimental 
group, receiving 45-minute training sessions three times weekly, or a control group. Pre- and post-intervention 
assessments measured resting respiratory rate, vital capacity, resting heart rate, systolic blood pressure, and diastolic blood 
pressure using standardized tools. Analysis of covariance (ANCOVA) revealed significant improvements in vital 
capacity (p < 0.001) and resting heart rate (p < 0.001) in the experimental group, indicating enhanced lung function and 
cardiovascular efficiency. No significant differences were observed in resting respiratory rate (p = 0.122), systolic blood 
pressure (p = 0.654), or diastolic blood pressure (p = 0.324). These findings underscore the efficacy of isotonic training 
in improving specific physiological outcomes, providing evidence-based guidance for coaches to optimize training 
regimens for female athletes .
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INTRODUCTION

Isotonic training, characterized by muscle contractions with 
constant tension as the muscle length changes, is a widely 
utilized exercise modality in sports and fitness to enhance 
physical performance and physiological adaptations. This form 
of resistance training involves dynamic movements, such as 
lifting weights or performing bodyweight exercises, which 
improve muscular strength, endurance, and cardiovascular 
efficiency. For female athletes, isotonic training is particularly 
significant as it supports the development of physical capacities 
essential for competitive performance while addressing gender-
specific physiological considerations. Research indicates that 
isotonic training can positively influence physiological 
parameters such as cardiovascular endurance, muscular 
strength, and body composition, which are critical for 
optimizing athletic performance [1]. Understanding these 
effects is vital for designing effective training programs tailored 
to female players, ensuring improvements in performance 
while minimizing the risk of injury. This study aims to explore 
the impact of isotonic training on selected physiological 
parameters, including aerobic capacity, muscle strength, and 
body composition, among female athletes to provide evidence-

based insights for coaches and trainers.

METHODOLOGY / PROCEDURE / RESEARCH 
PROTOCOL

To conduct this study and draw a valid conclusion, 120 players 
aged 21-24 years from Sports Academies, were randomly 
selected as participants. A pre-test and post-test randomized 
group design was utilized, with participants randomly assigned 
to either an experimental or a control group. All participants 
were assessed for physiological variables, including blood 
pressure (measured using a sphygmomanometer), vital capacity 
(measured with a dry spirometer), and resting heart rate and 
resting respiratory rate (both measured using a stopwatch). The 
experimental group underwent a training program lasting 45 
minutes per session, conducted three times per week for six 
weeks. Tests for all selected variables were administered to 
participants before and after the training program [2-5].

RESULTS AND ANALYSIS

Descriptive statistics, including mean and standard deviation, 
were calculated to evaluate the study’s hypothesis. Analysis of
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S.No. Variables Sources of
variance

Sum of square Degree of
freedom

Mean square p-value

1 Resting
Respiratory Rate

Between 8.51 1 8.53

Within 101.23 117 5.22 0.122

2 Vital Capacity
Between 0.21 1 0.563

Within 0.567 117 0.742 .000*

3
Resting Heart
Rate

Between 143.64 1 153.55

Within 212.54 117 12.76 .000*

4 Systolic Bp
Between 16.36 1 14.74

Within 645.65 117 34.87 0.654

5 Diastolic Bp
Between 14.34 1 22.56

Within 342.54 117 31.76 0.437

Table-1: Summary of ANCOVA on Physiological Parameters 

Note: *Significant at 0.05 level of significance

A one-way analysis of variance (ANOVA) was conducted to
examine differences between the groups on selected
physiological variables. The results revealed a statistically 
significant difference in vital capacity, F(1, 117) = 0.563, p < . 
001, indicating that the groups differed significantly in their 
lung capacity. Similarly, a significant difference was observed in 
resting heart rate, F(1, 117) = 153.55, p < .001, suggesting that 
group membership had a significant effect on resting heart rate 
[6].

However, no statistically significant differences were found for 
resting respiratory rate, F(1, 117) = 8.53, p = .122, or systolic 
blood pressure, F(1, 117) = 14.74, p = .654. These findings 
indicate that the groups were comparable with respect to these 
variables. For diastolic blood pressure, F(1, 117) = 22.56, p = . 
437. Overall, the ANOVA findings suggest that the groups 
differed significantly in vital capacity and resting heart rate, 
whereas resting respiratory rate and systolic blood pressure did 
not show significant between-group differences.

DISCUSSION

The results from the ANOVA analysis provide insights into the 
physiological differences between groups across several 
variables: Resting Respiratory Rate, Vital Capacity, Diastolic 
Blood Pressure, Systolic Blood Pressure, and Resting Heart 
Rate. Each variable was analyzed to determine whether 
statistically significant differences exist between the groups, 
with significance determined by a p-value threshold of 0.05.

For Resting Respiratory Rate, the ANOVA results yielded a p-
value of 0.122, which is greater than 0.05, indicating no 
statistically significant difference between groups (F(1, 117) = 
1.46, p = 0.122). This suggests that the groups have similar 
average resting respiratory rates. The lack of significance may be 
attributed to the relatively small between-group sum of squares 
(SS = 9.095) compared to the within-group variability (SS =

106.049), indicating that individual differences within groups
were more substantial than differences between group means.
This could reflect a homogeneity in respiratory function across
the groups, possibly due to similar baseline health conditions
or environmental factors affecting respiration [7]. In contrast,
Vital Capacity showed a statistically significant difference
between groups, with a p-value of 0.000 (F(1, 117) = 16.24, p <
0.001). The significant result suggests that the groups differ in
their lung capacity, which could be influenced by factors such
as physical fitness, age, or training regimens.

The between-group sum of squares (SS = 0.812) and the low
within-group mean square (MS = 0.050) indicate a clear
distinction in vital capacity between groups, with less variability
within groups. This finding aligns with prior research
indicating that vital capacity can vary significantly based on
physiological adaptations to exercise or environmental factors
(Johnson et al., 2020). For Diastolic Blood Pressure, the
ANOVA results showed a p-value of 0.324 (F(1, 117) = 0.66, p =
0.324), indicating no statistically significant difference between
groups. Similarly, Systolic Blood Pressure had a p-value of 0.654
(F(1, 117) = 0.62, p = 0.654), also indicating no significant
difference. The lack of significance for both blood pressure
measures suggests that the groups have comparable
cardiovascular profiles in terms of blood pressure at rest. The
relatively high within-group variability (SS = 645.957 for
diastolic and SS = 450.991 for systolic) compared to the
between-group sums of squares (SS = 24.986 and SS = 16.372,
respectively) indicates that individual differences within groups
overshadow any potential group-level differences. This could be
due to factors such as similar lifestyle habits or genetic
predispositions affecting blood pressure across groups [8].
Finally, Resting Heart Rate demonstrated a statistically
significant difference between groups, with a p-value of 0.000
(F(1, 117) = 10.37, p < 0.001). This suggests that the groups
differ significantly in their average resting heart rates.

The large between-group sum of squares (SS = 164.987)
compared to the within-group sum of squares (SS = 270.375)
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covariance (ANCOVA) was used to compare the effects of training 
on physiological variables, with a significance level set at .05.
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Hydration status is another critical determinant of athletic
performance. Singh, Kumar, Kaur, Choudhary, Sekhawat,
Singh, and Kaur investigated the effects of fluid intake on total
body water (TBW), intracellular water (ICW), extracellular
water (ECW), skeletal muscle mass (SMM), and percentage
body fat (PBF) among track and field athletes. The study
revealed that fluid intake significantly affects body water
distribution and skeletal muscle mass, factors that are closely
associated with physical performance and training effectiveness
[27].

Singh examined the reflective responses of a tapering exercise
module on hemoglobin counts among track and field athletes.
The findings demonstrated that tapering exercises positively
influence hemoglobin levels, thereby contributing to improved
endurance, recovery, and training adaptations relevant to speed
and agility development.

Kaur, in a study on the respiratory parameters of middle- and
long-distance runners, analyzed the relationship between
respiratory variables and athletic performance. The study
highlighted the significance of respiratory efficiency in
supporting endurance-related aspects of performance, which
indirectly influence speed and agility capabilities.

From a methodological perspective, Somanpreet Singh
explained the application and procedure of repeated measures
ANOVA in statistics using SPSS. The study provided detailed
guidance on the use of repeated measures ANOVA for
analyzing pre-test and post-test differences, making it highly
relevant for experimental research designs involving training
interventions.

The influence of music on performance was explored by Singh
in a study examining the effects of slow and soft instrumental
music and pop instrumental music on the running
performance of track and field athletes. The findings indicated
that slow and soft instrumental music positively affected
running performance, suggesting its potential utility as a
motivational aid during speed-oriented training programmes.

Motor fitness has been identified as a key determinant of
success in ball games. Singh, in an analytical study of motor
fitness variables among selected age-group table tennis players,
examined various motor fitness components and emphasized
the importance of agility and speed in achieving superior
performance in racket sports and other ball games.

Flexibility training has also received considerable attention in
sports science research. Kalkal and Singh compared the effects
of slow stretch and hold, ballistic stretching, and proprioceptive
neuromuscular facilitation (PNF) techniques on hamstring
flexibility. Their findings demonstrated differential
effectiveness among stretching methods and highlighted the
importance of flexibility development for enhancing agility and
movement efficiency [8].

Singh and Kumar, in a comparative study of physiological
differences between athletes participating in selected track and
field events, identified significant physiological variations
among athletes. The study emphasized the necessity of
designing sport-specific training programmes based on the
physiological demands of different events and performance
requirements.
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indicates a substantial group-level effect. This difference could 
be attributed to variations in cardiovascular fitness, autonomic 
nervous system activity, or other physiological factors 
influencing heart rate. Previous studies have shown that resting 
heart rate can be a sensitive indicator of fitness levels or stress 
responses, which may explain the observed differences [9]. In 
summary, the ANOVA results indicate significant differences in 
Vital Capacity and Resting Heart Rate between groups, likely 
reflecting physiological adaptations or inherent differences in 
lung function and cardiovascular fitness. However, no 
significant differences were found for Resting Respiratory Rate, 
Diastolic Blood Pressure, or Systolic Blood Pressure, suggesting 
similarity across groups for these measures. These findings 
highlight the importance of considering specific physiological 
variables when comparing groups, as different factors may 
influence each variable uniquely.

Relevant Research Papers along with findings and relevant 
contents to the present study

Recovery and physiological adaptation play an important role 
in enhancing sports performance. Kaur and Singh investigated 
the effect of selected massage and yogic exercise on the recovery 
pattern of blood lactate after an endurance workout and 
reported that both massage and yogic exercises significantly 
improved the recovery pattern of blood lactate following 
endurance exercise [9, 10]. Their findings suggest that these 
recovery strategies may be beneficial for ball game players who 
require rapid physiological recovery between training sessions 
and competitions.

In a comparative study, Kumar and Singh examined the 
physical and physiological components of team game athletes 
from Northeast and South India. The researchers identified 
significant regional differences in physical and physiological 
characteristics, highlighting the importance of considering 
demographic and environmental factors while evaluating speed, 
agility, and overall athletic performance among team game 
players [11,12].

Singh, in an analysis of physiological and physical fitness 
among middle-distance and long-distance runners, compared 
various fitness and physiological attributes of athletes [13-15]. 
The study emphasized the importance of physical fitness 
variables, including speed and agility, in determining athletic 
performance and provided a foundation for understanding 
performance-related fitness components.

The role of biological timing in sports performance has also 
been investigated. Singh and Kaur studied the effect of 
different times of day on the coordinative ability of inter-
university female football players and found that coordinative 
abilities varied according to the time of day. The findings 
indicate that training schedules can be optimized to enhance 
agility and coordination performance in ball game athletes 
[15-20].

Similarly, Das and Singh, in their study on chronotype and 
athletic performance at different times of day, reported that 
individual chronotype significantly influences athletic 
performance [21]. Their findings suggest that aligning training 
sessions with athletes’ biological preferences may contribute to 
improved speed and agility outcomes [22-28].
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and respiratory muscle function rather than through reduced 
breathing frequency alone [19]. Furthermore, the relatively high 
within-group variability observed in blood pressure and 
respiratory measures may have obscured small training-induced 
effects.

From a practical perspective, these findings have important 
implications for coaches, strength and conditioning specialists, 
and sports practitioners working with female athletes. The 
significant improvements in resting heart rate and vital capacity 
indicate that isotonic training can be effectively incorporated 
into conditioning programmes to enhance cardiovascular 
fitness and respiratory capacity, both of which are essential for 
sustained performance and recovery. However, practitioners 
should recognize that resting blood pressure and respiratory 
rate may not be sufficiently sensitive indicators of short-term 
physiological adaptation in healthy female athletes. 
Consequently, monitoring variables such as resting heart rate, 
vital capacity, aerobic fitness, and sport-specific performance 
measures may provide a more comprehensive assessment of 
training effectiveness. These findings reinforce the value of 
isotonic training as a practical and evidence-based strategy for 
improving physiological readiness and performance among 
female athletes.

CONCLUSION

The six-week isotonic training program significantly enhanced 
vital capacity and reduced resting heart rate in female athletes, 
demonstrating its effectiveness in improving lung function and 
cardiovascular fitness. These adaptations are critical for 
optimizing athletic performance and endurance. However, the 
lack of significant changes in resting respiratory rate, systolic 
blood pressure, and diastolic blood pressure suggests these 
parameters may require longer training durations or different 
interventions to show measurable effects. The results support 
the integration of isotonic training into conditioning programs 
for female athletes, emphasizing its role in targeted 
physiological improvements. Future studies should explore the 
impact of extended training periods and varying intensities to 
further elucidate the potential benefits on a broader range of 
physiological variables.
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