International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 17s, 2025
https://www.theaspd.com/ijes.php

The Role Of Aerobic And Diaphragmatic Breathing Exercises In
Enhancing Cardiac Fitness And Hemoglobin Levels In Anemic
Patients: A Narrative Review

Mina Melad Makin Azer'’, Mohamed Ibrahim Abd El-Megied’, Lamis Mohamed Bakaar’, Howida Abd El
Aleem Fouda®

' Department of Physical Therapy for Internal Medicine, Faculty of Physical Therapy, Sphinx University,
Egypt.

Department of Physical Therapy for Internal Medicine, Faculty of Physical Therapy, October 6
University, Egypt.

Assistant Professor for chest diseases, Faculty of Medicine, Assiut university, Egypt.

Abstract:

Anemia is a widespread condition marked by reduced hemoglobin levels, leading to impaired oxygen transport and
compensatory cardiovascular and respiratory strain. While pharmacological and nutritional interventions remain central
to treatment, non-pharmacological strategies—such as aerobic and diaphragmatic breathing exercises offer potential benefits
in improving cardiac fitness and functional capacity in anemic patients. This narrative review explores the physiological
rationale and clinical implications of incorporating these interventions into anemia management. Aerobic exercise
enhances cardiovascular efficiency, promotes peripheral oxygen utilization, and improves endothelial function. Although
it does mnot directly elevate hemoglobin levels, it reduces cardiac workload and increases functional endurance.
Diaphragmatic breathing optimizes respiratory mechanics, reduces the work of breathing, and stimulates parasympathetic
activity, thereby easing dyspnea and lowering myocardial oxygen demand. Together, these modalities can create a synergistic
effect across the oxygen cascade—from enhanced pulmonary ventilation to improved tissue oxygen extraction. Evidence from
related chronic conditions (e.g., heart failure, COPD, cancerrelated anemia) supports the use of these exercises to improve
quality of life, though direct studies in anemia populations are limited. Clinical application requires individualized exercise
prescription, gradual progression, and careful monitoring, especially in severe anemia. While these interventions may not
substantially raise hemoglobin, they contribute meaningfully to symptom relief and enhanced functional independence.
This review underscores the need for further research to define optimal exercise parameters and evaluate long-term outcomes.
Integrating aerobic and diaphragmatic breathing exercises with standard care offers a holistic approach to improving health
outcomes in anemic individuals.
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INTRODUCTION

Anemia, a global public health problem affecting approximately one-third of the world's population, is
characterized by a reduction in the number of red blood cells or the amount of hemoglobin within them,
leading to impaired oxygen-carrying capacity of the blood [1]. While iron deficiency anemia is the most
prevalent form, other types include anemia of chronic disease, megaloblastic anemia, and hemolytic anemia.
Regardless of its etiology, anemia significantly impacts various physiological systems, most notably the
cardiovascular and respiratory systems. The reduced oxygen delivery to tissues necessitates compensatory
mechanisms, such as increased cardiac output and respiratory rate, which can place considerable strain on
the heart, leading to symptoms like fatigue, dyspnea, and reduced exercise tolerance [2]. Chronic anemia can
eventually lead to cardiac remodeling, hypertrophy, and even heart failure, highlighting the critical need for
interventions that not only address the underlying cause of anemia but also mitigate its physiological
consequences.

While pharmacological and nutritional interventions primarily target hemoglobin levels, non-
pharmacological approaches, particularly exercise, have gained attention for their potential to improve
functional capacity and cardiac fitness in various chronic conditions. Aerobic exercise, known for its
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cardiovascular benefits in healthy and diseased populations, could theoretically enhance the efficiency of
oxygen utilization and improve cardiac function in anemic individuals. Similarly, diaphragmatic breathing
exercises, which focus on optimizing respiratory mechanics and gas exchange, might offer a complementary
approach to improve oxygen delivery and reduce the work of breathing. However, the specific roles and
combined effects of these exercise modalities in enhancing cardiac fitness and directly influencing
hemoglobin levels in anemic patients remain an area requiring comprehensive review.

This narrative review aims to synthesize the current understanding of how anemia impacts cardiac fitness and
explore the potential of aerobic and diaphragmatic breathing exercises as adjunctive therapies. It will delve
into the physiological mechanisms by which these exercises might exert their effects, critically review the
existing literature on their application in anemic populations, and discuss their potential to enhance cardiac
fitness and, indirectly, influence hemoglobin levels. By providing a comprehensive overview, this review seeks
to inform clinical practice and guide future research directions in the holistic management of anemic patients.

ANEMIA AND ITS PHYSIOLOGICAL IMPACT
Anemia is fundamentally a condition of impaired oxygen transport. Hemoglobin, contained within red blood
cells, is the primary vehicle for oxygen delivery from the lungs to peripheral tissues. A reduction in
hemoglobin concentration or red blood cell count directly compromises this vital function, leading to tissue
hypoxia [2]. The body initiates several compensatory mechanisms to counteract this oxygen deficit, primarily
involving the cardiovascular and respiratory systems.

CARDIOVASCULAR ADAPTATIONS:

To maintain adequate tissue oxygenation, the cardiovascular system undergoes significant adaptations. The
most immediate response is an increase in cardiac output, achieved through elevated heart rate and stroke
volume [3]. This compensatory hyperdynamic state, while initially effective, places an increased workload on
the heart. Prolonged anemia can lead to eccentric left ventricular hypertrophy, where the heart muscle
thickens and the chamber dilates to accommodate the increased volume load [2]. This chronic strain can
eventually impair myocardial contractility, reduce diastolic filling, and predispose individuals to angina,
arrhythmias, and ultimately, high-output heart failure, particularly in severe or long-standing cases [2, 3]. The
reduced blood viscosity in anemia also contributes to increased venous return and preload, further burdening
the heart.

RESPIRATORY ADAPTATIONS:

The respiratory system also responds to tissue hypoxia. Anemic individuals often exhibit an increased
respiratory rate and tidal volume, leading to hyperventilation, to maximize oxygen uptake from the lungs [4].
This increased work of breathing can contribute to dyspnea, especially during exertion, and may lead to
fatigue of respiratory muscles. While the lungs themselves are typically healthy in anemia, their compensatory
efforts are crucial for maintaining gas exchange.

IMPACT ON EXERCISE CAPACITY AND QUALITY OF LIFE:

The combined cardiovascular and respiratory adaptations, though compensatory, are ultimately inefficient
and lead to a significant reduction in exercise tolerance [2]. Anemic patients often experience profound
fatigue, weakness, dizziness, and dyspnea on exertion, even with minimal physical activity. This severely limits
their ability to perform daily activities, participate in work or social engagements, and significantly diminishes
their overall quality of life [2, 5]. The degree of impairment is generally proportional to the severity of anemia,
with severe anemia leading to debilitating symptoms at rest.

Beyond the direct physiological impact, anemia can also exacerbate existing comorbidities, such as chronic
kidney disease, inflammatory bowel disease, and cancer, where anemia of chronic disease is common [2]. In
these contexts, the anemic state further compromises the patient's functional status and complicates the
management of their primary condition. Therefore, effective management of anemia extends beyond merely
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raising hemoglobin levels; it also involves improving the body's adaptive responses and enhancing functional
capacity to alleviate symptoms and improve overall well-being.

CARDIAC FITNESS IN ANEMIA

Cardiac fitness, often quantified by parameters such as maximal oxygen uptake (VO2max), heart rate
recovery, and exercise capacity, is profoundly compromised in anemic patients. The reduced oxygen-carrying
capacity of the blood directly limits the amount of oxygen that can be delivered to working muscles and the
myocardium, leading to a diminished ability to perform sustained physical activity [2].

The heart's primary compensatory mechanism in anemia is to increase cardiac output. This is achieved
through an elevation in resting heart rate and an increase in stroke volume, particularly through enhanced
ventricular filling and contractility [3]. While these acute responses help maintain tissue oxygenation, chronic
reliance on these mechanisms can lead to maladaptive changes in cardiac structure and function. The
persistent volume overload and increased preload can result in eccentric left ventricular hypertrophy, where
the ventricular walls thicken and the chamber dilates [3]. This remodeling is an attempt to normalize wall
stress, but it can eventually lead to impaired diastolic function (reduced ability of the heart to relax and fill)
and, in severe cases, systolic dysfunction (reduced pumping ability) [2].

The relationship between hemoglobin levels and cardiac function is non-linear. While the heart can
compensate for mild to moderate anemia, severe anemia (hemoglobin levels typically below 7-8 g/dL)
significantly increases the risk of high-output heart failure [3]. In such cases, the heart is working maximally
but cannot meet the tissues' oxygen demands, leading to a state of circulatory insufficiency. Furthermore,
anemic patients are more susceptible to myocardial ischemia, even in the absence of coronary artery disease,
due to the reduced oxygen supply to the heart muscle itself, especially during periods of increased demand
like exercise [2].

Improving cardiac fitness in anemic patients is crucial for several reasons. Firstly, it can enhance the efficiency
of oxygen utilization at the tissue level, allowing the body to extract more oxygen from the available blood
supply. This can reduce the compensatory burden on the heart. Secondly, exercise training, when
appropriately prescribed, can induce beneficial cardiac adaptations, such as improved ventricular efficiency
and endothelial function, which may counteract some of the negative remodeling associated with chronic
anemia [5]. Thirdly, enhancing cardiac fitness directly translates to improved exercise tolerance, reduced
fatigue, and a significant improvement in the patient's functional capacity and quality of life [5].

However, exercise prescription for anemic patients must be carefully considered, taking into account the
severity of anemia, the presence of comorbidities, and the patient's baseline fitness level. Overtraining or
excessively intense exercise in severely anemic individuals can exacerbate symptoms and potentially precipitate
cardiac events. Therefore, a graded and individualized approach, often under medical supervision, is essential
to ensure safety and maximize benefits.

AEROBIC EXERCISE AND ANEMIA

Aerobic exercise, characterized by sustained physical activity that increases heart rate and breathing, is a
cornerstone of cardiovascular health. Its potential role in anemic patients extends beyond general fitness,
touching upon mechanisms that could directly or indirectly alleviate the physiological burdens of reduced
oxygen transport.

MECHANISMS OF BENEFIT IN ANEMIA:

The primary benefit of aerobic exercise in anemic patients is likely through enhancing the efficiency of oxygen

delivery and utilization, rather than directly increasing hemoglobin levels.

1. Improved Cardiovascular Efficiency: Regular aerobic training leads to adaptations in the cardiovascular
system that reduce the workload on the heart. These include a lower resting heart rate, increased stroke
volume, and improved myocardial contractility [6]. For an anemic heart already working harder to
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compensate for low oxygen, these adaptations can be crucial. A more efficient heart can pump more
blood with less effort, reducing the risk of anemia-induced cardiac remodeling and failure.

Enhanced Peripheral Oxygen Extraction: Aerobic exercise stimulates an increase in mitochondrial
density and oxidative enzyme activity within skeletal muscles [7]. This allows muscles to extract and utilize
oxygen more efficiently from the blood supplied to them. In anemic individuals, where oxygen supply is
limited, improved peripheral extraction means that more oxygen can be used from each unit of blood,
effectively "stretching" the available oxygen supply.

Increased Capillary Density: Chronic aerobic training can promote angiogenesis, leading to an increase
in capillary density within trained muscles [8]. A denser capillary network facilitates better diffusion of
oxygen from the blood into the muscle cells, further enhancing oxygen delivery at the tissue level.
Improved Endothelial Function: Exercise has been shown to improve endothelial function, which is
critical for regulating vascular tone and blood flow [9]. Better endothelial function can contribute to more
efficient vasodilation in response to metabolic demands, ensuring adequate blood supply to working
muscles.

Potential Indirect Effects on Erythropoiesis: While aerobic exercise does not directly stimulate
erythropoiesis to a significant clinical degree in most anemic patients (especially those with iron
deficiency), chronic exercise can induce a mild, transient increase in erythropoietin (EPO) levels in
healthy individuals due to exercise-induced hypoxia [10]. In anemic patients, if the underlying cause of
anemia is addressed (e.g., iron supplementation), exercise might synergistically support erythropoiesis by
improving the overall physiological environment and reducing inflammatory mediators that can suppress
EPO production. However, this effect is generally considered secondary to direct medical treatment for
anemia.

REVIEW OF EXISTING LITERATURE:

Research on aerobic exercise in anemic populations is relatively scarce compared to other chronic diseases,
and direct evidence linking exercise to significant increases in hemoglobin levels in anemic patients without
concurrent medical treatment is limited. However, studies often focus on functional improvements.

Chronic Kidney Disease (CKD) and Anemia: Patients with CKD often suffer from anemia due to
reduced EPO production. Studies in this population have shown that aerobic exercise, even at moderate
intensities, can improve exercise capacity, reduce fatigue, and enhance quality of life [11]. While these
studies often involve patients on EPO-stimulating agents, the improvements in functional capacity are
attributed to enhanced cardiovascular and muscular efficiency.

Cancer-Related Anemia: Fatigue is a debilitating symptom in cancer patients, often exacerbated by
anemia. Aerobic exercise interventions have consistently been shown to reduce fatigue and improve
functional status in this group [12]. Again, the primary mechanism is improved efficiency and tolerance,
not a direct increase in hemoglobin.

Iron Deficiency Anemia (IDA): Direct studies on the effect of aerobic exercise on hemoglobin levels in
IDA are rare. Most interventions focus on iron supplementation. However, a study by Khodadadi et al.
[13] on anemic adolescent girls found that a combination of aerobic exercise and iron supplementation
was more effective in improving hemoglobin levels and physical fitness than supplementation alone,
suggesting a synergistic effect. This highlights that exercise, while not a primary treatment for anemia,
can enhance the benefits of medical interventions.

Safety and Prescription: Consensus guidelines emphasize that exercise for anemic patients must be
individualized and supervised, especially for those with severe anemia (hemoglobin < 8 g/dL). Low-to-
moderate intensity aerobic activities are generally recommended, with gradual progression [14].
Symptoms like dyspnea, dizziness, and excessive fatigue should guide exercise cessation or modification.

In summary, aerobic exercise primarily enhances cardiac fitness and functional capacity in anemic patients
by improving the efficiency of oxygen utilization and delivery at the tissue level, rather than directly increasing
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hemoglobin. When combined with appropriate medical treatment for anemia, it can synergistically contribute
to better overall outcomes.

DIAPHRAGMATIC BREATHING EXERCISES AND ANEMIA

Diaphragmatic breathing, also known as belly breathing, is a fundamental respiratory technique that
emphasizes the use of the diaphragm, the primary muscle of inspiration, to facilitate deeper and more efficient
breathing. Unlike shallow, chest-dominant breathing, diaphragmatic breathing maximizes lung expansion,
particularly in the lower lobes, and promotes optimal gas exchange. In the context of anemia, where oxygen
transport is compromised, improving respiratory efficiency could offer significant benefits.

MECHANISMS OF BENEFIT IN ANEMIA:

The potential benefits of diaphragmatic breathing exercises in anemic patients are primarily related to

optimizing respiratory mechanics and indirectly influencing cardiovascular load:

1. Improved Gas Exchange and Oxygen Saturation: By promoting deeper breaths, diaphragmatic breathing
allows for more air to reach the alveoli, where gas exchange occurs. This can improve the ventilation-
perfusion matching in the lungs, leading to more efficient oxygen uptake and potentially higher arterial
oxygen saturation, especially in situations where respiratory compensation is already heightened due to
anemia [15].

2. Reduced Work of Breathing: Shallow, rapid breathing, often seen in anemic patients attempting to
compensate for hypoxia, can lead to fatigue of accessory respiratory muscles. Diaphragmatic breathing
shifts the primary work of breathing to the more efficient diaphragm, reducing the overall energy
expenditure of respiration [16]. This can alleviate dyspnea and reduce the metabolic demand placed on
the body, freeing up oxygen for other vital tissues.

3. Parasympathetic Nervous System Activation: Diaphragmatic breathing is a key component of relaxation
techniques and is known to activate the parasympathetic nervous system [17]. Parasympathetic activation
can lead to a decrease in heart rate and blood pressure, potentially reducing the cardiac workload. In
anemic patients, whose hearts are already working harder, this reduction in sympathetic tone could be
beneficial for cardiac efficiency and stress reduction.

4. TImproved Respiratory Muscle Strength and Endurance: Regular practice of diaphragmatic breathing
can strengthen the diaphragm and other inspiratory muscles [18]. Stronger respiratory muscles are more
efficient, further reducing the work of breathing and enhancing ventilatory capacity, which is crucial
during exertion when oxygen demand is high.

5. Enhanced Venous Return: The rhythmic changes in intra-abdominal and intra-thoracic pressure during
deep diaphragmatic breathing can act as a "thoraco-abdominal pump," facilitating venous return to the
heart [4]. Improved venous return can contribute to better cardiac filling and overall circulatory efficiency.

REVIEW OF EXISTING LITERATURE:

While extensive research directly linking diaphragmatic breathing exercises to significant increases in

hemoglobin levels in anemic patients is not available (as it's primarily a respiratory/cardiovascular efficiency

intervention), studies in various populations highlight its benefits:

e  Chronic Obstructive Pulmonary Disease (COPD): Diaphragmatic breathing is a common intervention
in pulmonary rehabilitation for COPD patients. Studies show it can improve respiratory muscle strength,
reduce dyspnea, and enhance exercise tolerance [19]. These benefits are highly relevant to anemic patients
who also experience exertional dyspnea and increased work of breathing.

e Heart Failure: In patients with heart failure, diaphragmatic breathing has been shown to improve
respiratory muscle function, reduce sympathetic activity, and enhance exercise capacity [18]. Given the
cardiac strain in anemia, these findings suggest a potential role for diaphragmatic breathing in mitigating
cardiovascular burden.
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e Anxiety and Stress Reduction: The parasympathetic activation associated with diaphragmatic breathing
mabkes it an effective tool for stress and anxiety reduction [20]. Reduced psychological stress can indirectly
benefit physiological function and overall well-being in chronically ill patients.

e Post-Surgical Recovery: Diaphragmatic breathing is often taught to patients post-surgery to prevent
pulmonary complications and improve lung function [21]. This underscores its fundamental role in
optimizing respiratory mechanics.

The application of diaphragmatic breathing in anemic patients is largely based on extrapolating benefits from
populations with similar symptoms (dyspnea, fatigue, cardiac strain) or compromised oxygen delivery. It serves
as a non-pharmacological approach to improve the efficiency of oxygen utilization and reduce the
physiological cost of breathing, thereby indirectly easing the burden on the cardiovascular system and
potentially improving exercise tolerance. Further dedicated research is needed to specifically quantify its
impact on cardiac fitness parameters and patient-reported outcomes in anemic individuals.

SYNERGISTIC EFFECTS OF COMBINED INTERVENTIONS

The individual benefits of aerobic exercise and diaphragmatic breathing exercises suggest a compelling
rationale for their combined application in anemic patients. While aerobic exercise targets systemic
cardiovascular and muscular adaptations for improved oxygen utilization, diaphragmatic breathing focuses
on optimizing the initial step of oxygen uptake and reducing the work of breathing. The integration of these
two modalities could yield synergistic effects, leading to more comprehensive physiological improvements
than either intervention alone.

ENHANCED OXYGEN CASCADE EFFICIENCY:

The "oxygen cascade" describes the sequential steps of oxygen transport from the atmosphere to the

mitochondria. Anemia disrupts this cascade at the blood transport level.

e Diaphragmatic breathing can optimize the initial steps: ventilation and gas exchange in the lungs. By
improving respiratory muscle efficiency and maximizing alveolar ventilation, it ensures that the maximum
possible amount of oxygen is transferred from the air to the blood, even with a reduced hemoglobin
concentration. This reduces the "cost" of breathing for the anemic patient.

e Aerobic exercise then enhances the efficiency of the subsequent steps: oxygen delivery to the tissues
(through improved cardiac output and microcirculation) and oxygen utilization by the cells (through
increased mitochondrial density and oxidative enzyme activity).

By addressing both the input (respiratory efficiency) and output (peripheral utilization) aspects of the oxygen

cascade, the combined approach creates a more robust system for managing limited oxygen availability. The

reduced work of breathing from diaphragmatic exercises could free up more energy for aerobic activity,
potentially allowing anemic patients to tolerate higher intensities or longer durations of exercise than they
might otherwise.

REDUCED CARDIAC WORKLOAD:

Both modalities contribute to reducing the burden on the anemic heart, but through different pathways:

e Diaphragmatic breathing, by activating the parasympathetic nervous system and improving respiratory
mechanics, can lead to a lower resting heart rate and reduced sympathetic drive, thereby decreasing
myocardial oxygen demand.

e Aerobic exercise, through its longterm conditioning effects, improves the heart's pumping efficiency
(increased stroke volume, lower heart rate for a given workload), further reducing cardiac strain. The
combined effect could provide a more significant and sustained reduction in cardiac workload,
potentially mitigating the risk of anemia-induced cardiac remodeling and dysfunction.

IMPROVED FUNCTIONAL CAPACITY AND QUALITY OF LIFE:

1273



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 17s, 2025
https://www.theaspd.com/ijes.php

The ultimate goal of these interventions is to improve the patient's ability to perform daily activities and

enhance their quality of life.

e Acrobic exercise directly improves endurance and reduces fatigue during physical tasks.

e  Diaphragmatic breathing reduces dyspnea and anxiety, making breathing feel less effortful and more
comfortable, particularly during exertion. The combination addresses both the physical limitations and
the subjective experience of breathlessness and fatigue, leading to a more holistic improvement in
functional capacity and overall well-being.

EVIDENCE FOR COMBINED INTERVENTIONS:

While specific studies directly combining aerobic and diaphragmatic breathing exercises in anemic patients

are still emerging, research in other chronic conditions provides supportive evidence for synergistic benefits:

e Cardiopulmonary Rehabilitation: Comprehensive cardiopulmonary rehabilitation programs often
integrate both aerobic training and breathing exercises. These programs have consistently shown superior
outcomes in improving exercise capacity, reducing symptoms, and enhancing quality of life in patients
with heart failure, COPD, and other chronic respiratory or cardiac conditions [22]. Given the overlapping
physiological challenges faced by anemic patients, these models of care are highly relevant.

e Chronic Fatigue Syndromes: Interventions for chronic fatigue, a prominent symptom of anemia, often
include graded exercise therapy combined with relaxation techniques that incorporate breathing exercises
(23].

e  Post-COVID-19 Syndrome: Patients recovering from severe COVID-19 often experience persistent
fatigue, dyspnea, and deconditioning, sometimes accompanied by anemia. Rehabilitation programs for
these patients frequently combine aerobic reconditioning with breathing exercises to address the
multifaceted physiological impairments [24].

The potential for a combined approach to influence hemoglobin levels directly is still limited, as exercise

primarily enhances efficiency rather than red blood cell production. However, by improving the overall

physiological environment, reducing systemic inflammation (which can suppress erythropoiesis), and
enhancing the body's capacity to utilize oxygen, a comprehensive exercise program might indirectly support
the effectiveness of medical treatments aimed at raising hemoglobin.

CHALLENGES AND CONSIDERATIONS

While the potential benefits of aerobic and diaphragmatic breathing exercises in anemic patients are

significant, several challenges and considerations must be addressed for safe and effective implementation.

1. Severity of Anemia: The most critical consideration is the severity of anemia. Patients with severe anemia
(typically hemoglobin < 7-8 g/dL) may be at higher risk for cardiac events, severe dyspnea, and profound
fatigue even at rest [2]. For these individuals, exercise should be initiated with extreme caution, often
with very low intensity, short durations, and under direct medical supervision, or even deferred until
hemoglobin levels improve through medical intervention (e.g., blood transfusion or iron
supplementation). The risk of myocardial ischemia during exertion is elevated.

2. Underlying Etiology of Anemia: The cause of anemia profoundly influences the approach. For example,
anemia of chronic disease (e.g., in cancer or inflammatory conditions) may respond differently to exercise
than iron deficiency anemia. Exercise might need to be tailored to the primary disease and its associated
limitations. In cases of active bleeding, exercise would be contraindicated until the bleeding is controlled.

3. Individualized Prescription: A "one-size-fits-all" approach is inappropriate. Exercise prescription must be
highly individualized, considering the patient's baseline fitness, age, comorbidities (e.g., cardiovascular
disease, pulmonary conditions, musculoskeletal issues), symptoms, and personal preferences [14]. A
thorough pre-exercise medical evaluation is essential.

4. Gradual Progression: Exercise intensity and duration must be increased very gradually. Starting with
short bouts of low-intensity aerobic activity (e.g., walking for 5-10 minutes) and gentle diaphragmatic
breathing exercises, with frequent rest periods, is crucial. Monitoring symptoms (dyspnea, dizziness, chest
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pain, excessive fatigue) is paramount, and patients should be educated on when to stop or modify their
activity.

5. DPatient Education and Adherence: Anemic patients often experience significant fatigue, which can be a
major barrier to exercise adherence. Comprehensive education on the benefits of exercise, realistic goal
setting, and strategies for managing fatigue (e.g., exercising during peak energy times, breaking up activity
throughout the day) are vital. Support from healthcare providers and family can also improve adherence.

6. Monitoring and Safety: Regular monitoring of vital signs (heart rate, blood pressure, oxygen saturation)
before, during, and after exercise is recommended, especially in supervised settings. Patients should be
taught to self-monitor their perceived exertion (e.g., using the Borg RPE scale) and symptoms.

7. Lack of Specific Guidelines: While general exercise guidelines exist for chronic conditions, specific,
evidence-based guidelines for aerobic and diaphragmatic breathing exercises tailored specifically for various
severities and types of anemia are still limited. Most recommendations are extrapolated from other
populations.

8. Direct Impact on Hemoglobin: It is crucial to manage patient expectations regarding hemoglobin levels.
While exercise improves functional capacity and efficiency, it is not a primary treatment for increasing
hemoglobin concentration in most forms of anemia. Medical interventions (e.g., iron supplementation,
EPO-stimulating agents, blood transfusions) remain essential for addressing the underlying cause and
raising hemoglobin levels directly. Exercise serves as an adjunctive therapy to improve the body's
adaptation and functional response to the anemic state.

9. Research Gaps: As highlighted throughout this review, high-quality randomized controlled trials directly
investigating the combined effects of aerobic and diaphragmatic breathing exercises on cardiac fitness
and functional outcomes in diverse anemic populations are scarce. Most evidence is indirect or from
small studies. There's also a need for research on optimal exercise parameters for different anemia
severities.

Addressing these challenges requires a multidisciplinary approach involving physicians, physical therapists,

and dietitians to ensure safe, effective, and patient-centered exercise interventions for anemic individuals.

CONCLUSIONS

Anemia, a widespread condition characterized by impaired oxygen transport, imposes significant
physiological burdens on the cardiovascular and respiratory systems, leading to reduced cardiac fitness,
exercise intolerance, and diminished quality of life. While primary management focuses on addressing the
underlying cause and raising hemoglobin levels through pharmacological and nutritional interventions,
adjunctive non-pharmacological strategies are crucial for mitigating symptoms and improving functional
capacity. This narrative review has explored the potential roles of aerobic and diaphragmatic breathing
exercises in enhancing cardiac fitness and indirectly influencing hemoglobin levels in anemic patients.
Aerobic exercise primarily enhances cardiac fitness by improving cardiovascular efficiency, increasing
peripheral oxygen extraction, promoting capillary density, and improving endothelial function. These
adaptations reduce the workload on the anemic heart and optimize oxygen utilization at the tissue level,
thereby improving exercise tolerance and alleviating fatigue. While it does not directly increase hemoglobin
to a clinically significant extent, it can synergistically support the benefits of medical treatments.
Diaphragmatic breathing exercises contribute by optimizing respiratory mechanics, improving gas exchange,
reducing the work of breathing, and activating the parasympathetic nervous system. These effects collectively
enhance oxygen uptake efficiency and reduce the physiological strain on both the respiratory and
cardiovascular systems.

The combined application of aerobic and diaphragmatic breathing exercises holds significant promise for
anemic patients. This integrated approach can synergistically improve the entire oxygen cascade, from
efficient uptake in the lungs to effective utilization in peripheral tissues, leading to a more substantial
reduction in cardiac workload and a comprehensive enhancement of functional capacity and quality of life.

1275



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 17s, 2025
https://www.theaspd.com/ijes.php

Despite the compelling physiological rationale, high-quality, direct randomized controlled trials specifically
investigating the combined effects of these exercise modalities on cardiac fitness and functional outcomes in
diverse anemic populations remain limited. Current evidence is often extrapolated from studies in other
chronic cardiopulmonary conditions. Challenges such as the severity and etiology of anemia, the need for
individualized prescription, and the importance of gradual progression and safety monitoring must be
carefully considered in clinical practice.

Future research should prioritize well-designed clinical trials to establish optimal exercise parameters, quantify
long-term benefits, and explore the precise mechanisms by which these exercises interact with medical
treatments for anemia. By integrating evidence-based exercise interventions into holistic care plans, healthcare
professionals can significantly improve the well-being and functional independence of anemic patients.
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