
 

~ 21 ~ 

 
ISSN Print: 2664-7265 

ISSN Online: 2664-7273 

Impact Factor: RJIF 8 

IJPHPE 2023; 5(1): 21-23 

www.physiologyjournals.com 
Received: 25-03-2023 

Accepted: 30-04-2023 

 

HH Yunusa 

Department of Physiotherapy, 

Faculty of Medical 

Rehabilitation, University of 

Medical Sciences, Ondo, 

Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

HH Yunusa 

Department of Physiotherapy, 

Faculty of Medical 

Rehabilitation, University of 

Medical Sciences, Ondo, 

Nigeria 

 

The impact of physical activity on oxygen saturation 

levels 

 
HH Yunusa 
 

DOI: https://doi.org/10.33545/26647265.2023.v5.i1a.53 

 
Abstract 

Oxygen saturation, a key indicator of oxygen transport to the tissues, is influenced significantly by 

physical activity. This review article explores the relationship between physical activity and oxygen 

saturation levels, discussing physiological mechanisms, effects of various exercise intensities, and 

implications for health and athletic performance. By examining a range of studies and synthesizing 

current understandings, this article aims to provide a comprehensive overview of how exercise affects 

oxygen saturation and the potential health benefits associated with maintaining optimal levels through 

regular physical activity. 
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Introduction 

Oxygen saturation (SpO2) represents the percentage of oxygen-saturated hemoglobin relative 

to total hemoglobin in the blood. It is a crucial parameter for assessing an individual’s 

respiratory and circulatory health. Physical activity, recognized for its extensive health 

benefits, also plays a pivotal role in influencing oxygen saturation. This relationship is 

particularly important in both clinical settings and sports performance, where oxygen 

saturation can indicate both health status and the body’s efficiency in utilizing oxygen during 

physical exertion. Physical activity is fundamental to maintaining and improving health, but 

its effects extend beyond cardiovascular fitness and muscle strength. One critical aspect of 

physical health influenced by exercise is oxygen saturation, a measure indicating the 

percentage of oxygen-saturated hemoglobin in the blood relative to total hemoglobin. This 

parameter is crucial for assessing the efficiency of the respiratory system and the body’s 

ability to transport oxygen to tissues, which is essential for all cellular functions. Oxygen 

saturation levels are typically maintained within a narrow optimal range in healthy 

individuals, generally between 95% and 100% when at rest. These levels signify adequate 

oxygen supply to meet physiological demands. However, during physical activity, the body 

requires increased oxygen to support the metabolic demands of muscles. The cardiovascular 

system responds by increasing heart rate and stroke volume to enhance blood flow, while 

respiratory rates rise to increase the uptake of oxygen. Despite these adjustments, variations 

in exercise intensity can lead to fluctuations in oxygen saturation levels, which might 

temporarily fall below normal ranges, especially during high-intensity activities. The 

phenomenon of exercise-induced hypoxemia (EIH), where there is a significant drop in 

arterial oxygen saturation during intense physical activity, is observed particularly in 

endurance athletes. While transient, EIH can affect performance and might indicate 

underlying limitations in an individual’s aerobic capacity, respiratory mechanics, or both. 

Understanding how different intensities of physical activity impact oxygen saturation is 

crucial for optimizing athletic performance and tailoring exercise recommendations for 

individuals with health conditions like asthma or chronic obstructive pulmonary disease 

(COPD), where oxygen management is critical. 

 

Main Objective 

The primary objective of this study is to explore the relationship between varying intensities 

of physical activity and oxygen saturation levels in individuals. 
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Physiological Background 

Oxygen saturation (SpO2) is a crucial physiological measure 

indicating the percentage of hemoglobin binding sites in the 

bloodstream occupied by oxygen. Typically, healthy 

individuals at sea level maintain an SpO2 between 95% and 

100%. This measure is critical for assessing how effectively 

the body transports oxygen from the lungs to the tissues, 

which in turn supports cellular metabolism and overall 

health. Hemoglobin, the protein in red blood cells 

responsible for oxygen transport, can carry up to four 

molecules of oxygen. Its efficiency in oxygen binding and 

release is influenced by several factors, including the partial 

pressure of oxygen, blood pH, body temperature, and the 

presence of other gases like carbon dioxide. These 

interactions are depicted in the oxygen-hemoglobin 

dissociation curve, which illustrates how changes in 

environmental or physiological conditions can impact 

oxygen saturation. During physical activity, the body's 

demand for oxygen increases to support the heightened 

energy requirements of muscles. The cardiovascular system 

responds to this demand by increasing heart rate and stroke 

volume, thereby enhancing cardiac output-the volume of 

blood the heart pumps per minute. Simultaneously, blood 

flow is redistributed to prioritize active muscles, with 

adjustments in vascular resistance controlled by autonomic 

nervous signals and the biochemical environment within 

tissues. The rate and depth of breathing also increase during 

exercise, improving the lungs' ability to oxygenate blood 

and expel carbon dioxide. As muscles intensify their 

activity, they consume more oxygen for energy production 

through oxidative phosphorylation in mitochondria, which 

converts nutrients and oxygen into adenosine triphosphate 

(ATP), the cell’s energy currency. During high-intensity 

exercise, if oxygen supply does not meet demand, muscles 

may temporarily switch to anaerobic metabolism, resulting 

in lactate production and a decrease in blood pH. This shift 

affects the oxygen-hemoglobin dissociation curve, 

potentially decreasing SpO2 temporarily, a phenomenon 

observed as exercise-induced hypoxemia, particularly in 

elite athletes during strenuous activities. Understanding 

these physiological mechanisms is essential for assessing 

the impacts of exercise on oxygen saturation and optimizing 

physical training and health outcomes based on individual 

capacities and needs. 

 

Effects of Exercise Intensity on Oxygen Saturation 

Exercise intensity has a profound effect on oxygen 

saturation levels, which are crucial indicators of how well 

the body is transporting and utilizing oxygen during 

physical activity. At low to moderate intensity, most healthy 

individuals maintain normal oxygen saturation levels 

between 95% and 100%. This range is optimal for aerobic 

metabolism, where the body uses oxygen to produce energy, 

and it typically sustains longer exercise durations without 

significant stress. As exercise intensity increases, the body's 

demand for oxygen surges. The cardiovascular system 

adapts by increasing heart rate and stroke volume to boost 

cardiac output, ensuring that more oxygen-rich blood 

reaches the active muscles. Concurrently, breathing rate and 

depth increase, maximizing the amount of oxygen available 

in the blood. During moderate exercise, these adjustments 

are generally sufficient to maintain adequate oxygen 

saturation. However, during high-intensity exercise, 

particularly at levels approaching an individual's maximum 

capacity, temporary drops in oxygen saturation can occur. 

This phenomenon, known as exercise-induced hypoxemia 

(EIH), is more common in elite athletes who engage in 

vigorous activities. EIH is thought to be due to several 

factors including a limitation in pulmonary gas exchange, 

mismatch between ventilation and perfusion in the lungs, or 

even alterations in blood flow distribution that prioritize 

muscles over oxygen exchange in the lungs. The decrease in 

oxygen saturation during high-intensity exercise might also 

be exacerbated by other factors such as the individual’s 

fitness level, altitude, and respiratory efficiency. In well-

trained athletes, the cardiovascular and respiratory systems 

are more efficient, which usually helps in maintaining 

higher oxygen saturation levels even under increased 

physical stress. Conversely, untrained individuals might 

experience more significant decreases in SpO2 at lower 

intensities of exercise. Interestingly, some studies suggest 

that repeated exposure to high-intensity exercise can lead to 

adaptations that improve the body's ability to handle 

strenuous physical demands without substantial drops in 

oxygen saturation. These adaptations include enhanced 

capillary density in muscle tissues, improved efficiency of 

the respiratory muscles, and increased cardiac output, all of 

which help in better oxygen delivery and utilization. 

 

Discussion 

The relationship between exercise intensity and oxygen 

saturation levels is complex, yet this study has highlighted 

several critical aspects that contribute to our understanding 

of how physical exertion affects the body’s oxygen 

dynamics. The findings underline that while low to 

moderate intensity exercise generally maintains oxygen 

saturation within a normal range, high-intensity exercise can 

lead to a transient drop in these levels, commonly seen as 

exercise-induced hypoxemia (EIH). This phenomenon is 

particularly evident in elite athletes or during activities that 

demand near-maximal effort. 

The occurrence of EIH raises important considerations for 

both health practitioners and athletes. It illustrates the body's 

limits in oxygen transport and utilization under extreme 

physical stress. For athletes, understanding and monitoring 

these limits can be crucial for optimizing performance while 

avoiding the negative consequences of overexertion, such as 

undue fatigue, impaired performance, or even risks to 

health. For health practitioners, recognizing the boundaries 

of healthy exercise intensity is important for advising 

individuals with pre-existing health conditions, such as 

cardiovascular or respiratory issues, where oxygen delivery 

and utilization mechanisms might already be compromised. 

The study also brings attention to the adaptive capacity of 

the human body in response to regular high-intensity 

exercise. These adaptations, which include increased 

capillary density, enhanced respiratory muscle efficiency, 

and improved cardiac output, are beneficial not just for 

athletic performance but also for overall cardiovascular 

health. Regular engagement in controlled high-intensity 

exercise could potentially strengthen these physiological 

systems, contributing to better health outcomes and 

resilience against physical stress. 

However, the discussion is not without its gaps. One area 

that requires further exploration is the long-term impacts of 

repeated episodes of EIH on health. While short-term 

adaptations appear beneficial, the long-term consequences 

of frequent substantial drops in oxygen saturation are not 
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well understood and warrant further investigation. 

Moreover, individual differences in response to exercise 

intensity, influenced by factors such as age, sex, fitness 

level, and health status, suggest that personalized exercise 

programs might be more effective than one-size-fits-all 

approaches. In conclusion, this study reinforces the idea that 

while exercise is beneficial, the intensity should be tailored 

to individual capabilities and health conditions. It also 

emphasizes the need for further research into the 

physiological responses to different exercise intensities, to 

better understand how to leverage these insights for health 

and performance optimization. The findings contribute to a 

growing body of knowledge that can inform exercise 

guidelines and help individuals maximize the health benefits 

of physical activity while minimizing risks. 

 

Conclusion 

The study on the effects of exercise intensity on oxygen 

saturation provides compelling insights into how physical 

activity influences the body's ability to manage and utilize 

oxygen, which is vital for both general health and athletic 

performance. Light to moderate exercise maintains adequate 

oxygen saturation, supporting sustained physical activity 

and encouraging its inclusion in daily routines for health 

improvement. Conversely, high-intensity exercise 

challenges the body's respiratory and cardiovascular 

systems, sometimes leading to decreased oxygen saturation 

levels, known as exercise-induced hypoxemia. This 

phenomenon, particularly observed in elite athletes, 

highlights the physiological limits during peak physical 

exertion but also suggests potential for physiological 

adaptation through structured training. Understanding these 

dynamics is essential for developing effective exercise 

programs that are tailored to the needs and capabilities of 

different individuals, ranging from elite athletes to those 

with pre-existing health conditions. The ability to fine-tune 

exercise intensity based on oxygen saturation response can 

enhance training outcomes and ensure safety across various 

populations, making exercise a powerful tool for improving 

overall health and physical performance. Future research 

should continue to explore the complex interactions between 

exercise intensity and oxygen saturation to better inform 

these practices, enhancing the health benefits of physical 

activity for everyone. 
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