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Abstract:  

Historically, biomedical research has relied heavily on male study populations, often assuming that 

findings can be generalized across sexes. Increasing evidence suggests that blood diseases, including 

anemia, hemophilia, and leukemia, may affect women differently because of hormonal, genetic, and 

physiological factors. Despite these differences, women have frequently been underrepresented in 

hematologic research, resulting in diagnostic limitations and incomplete understanding of disease 

progression. This review examines biological factors that influence blood diseases in women, identifies 

gaps in current research, and discusses future directions for improving sex-specific understanding of 

hematologic disorders. Addressing these gaps may improve diagnostic accuracy, treatment effectiveness, 

and scientific understanding of blood diseases across diverse patient populations.  

1. Introduction:  

Blood diseases represent some of the most widespread and medically significant conditions worldwide. 

These disorders range from common conditions such as iron-deficiency anemia to inherited bleeding 

disorders and hematologic malignancies. Historically, however, much biomedical research has focused 

primarily on male physiology, creating limitations in the understanding of how diseases affect women 

differently (3,4). 

For many decades, women were excluded from clinical studies because hormonal fluctuations and 

pregnancy were viewed as factors that complicated data interpretation. Although policies promoting 

inclusion have improved representation in modern research, sex-specific analysis remains inconsistent (4). 

As a result, important biological differences influencing disease presentation, progression, and treatment 

response may remain insufficiently understood. 

Female physiology is influenced by menstruation, pregnancy, postpartum recovery, and menopause. 

These factors interact with blood production, clotting mechanisms, and immune regulation in ways that 

differ from male physiology. Understanding these differences is important not only for improving 

women's health outcomes but also for advancing knowledge of human biology as a whole. 

2. Sex-Based Biological Differences in Blood Disorders:  

Several biological factors contribute to differences in blood disease prevalence and presentation between 

men and women. Iron-deficiency anemia provides one of the clearest examples. Menstrual blood loss, 
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pregnancy-related increases in iron demand, and nutritional factors contribute to significantly higher 

anemia prevalence among women. The World Health Organization estimates that more than one-third of 

women of reproductive age experience anemia globally (1). 

Inherited bleeding disorders also illustrate the importance of sex-specific research. Hemophilia has 

traditionally been viewed as a disease affecting males because of its X-linked inheritance pattern. 

However, research has demonstrated that many women carrying hemophilia-associated genetic variants 

experience clinically significant bleeding symptoms, including excessive menstrual bleeding and 

postpartum hemorrhage (2). Despite these symptoms, many affected women remain undiagnosed or 

receive delayed diagnoses. 

Sex-based differences may also influence hematologic cancers such as leukemia. Epidemiological studies 

have reported differences in disease incidence, treatment response, and survival outcomes between male 

and female patients. Hormonal influences, immune system regulation, and X-linked genetic mechanisms 

have been proposed as contributing factors (3,4). However, because female populations have historically 

been underrepresented in some areas of cancer research, many of these mechanisms remain incompletely 

understood. 

3. Limitations of Current Research:   

The underrepresentation of women in hematologic research has created important limitations in current 

medical knowledge. Until the 1990s, women were frequently excluded from clinical studies because of 

concerns regarding reproductive health and hormonal variability (4). Although inclusion policies have 

improved, many studies continue to enroll fewer women or fail to perform sex-specific analyses. 

One consequence of this limitation is the widespread use of diagnostic reference values that may not 

adequately reflect physiological differences between sexes. Laboratory ranges for blood counts and 

clotting factors are often derived from mixed or historically male-dominated populations, potentially 

reducing diagnostic sensitivity in female patients. 

Another limitation involves assumptions regarding symptom severity. Women presenting with fatigue 

associated with anemia or abnormal bleeding associated with clotting disorders may experience delayed 

evaluation because these symptoms are sometimes viewed as normal consequences of menstruation rather 

than potential indicators of disease (2). Such assumptions can contribute to delayed diagnosis, prolonged 

symptoms, and reduced quality of life. 

4. Research Gaps and Future Directions:  

Although awareness of sex-based differences in blood diseases has increased, several significant research 

gaps remain. Many studies classify participants simply as male or female without examining how 

hormonal transitions throughout life influence disease processes. Menstruation, pregnancy, postpartum 

recovery, and menopause represent distinct physiological states that may affect blood production, 

coagulation, and immune responses differently. 
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A non-obvious limitation in current research is the assumption that women carrying inherited bleeding-

disorder genes experience only mild symptoms. Evidence suggests that many women classified as carriers 

experience clinically meaningful complications that may not be adequately captured by traditional 

diagnostic criteria (2). 

Future studies should incorporate longitudinal designs that follow female participants across multiple life 

stages. Researchers should also investigate interactions among hormone levels, genetic factors, 

environmental influences, and healthcare access. Such approaches may provide a more comprehensive 

understanding of disease risk and progression. 

Emerging technologies offer additional opportunities for advancing knowledge. Machine learning and 

precision medicine approaches could identify sex-specific patterns in disease progression and treatment 

response when trained on datasets that include adequate female representation. These methods may help 

improve individualized treatment strategies and reduce disparities in care. 

 

5. Conclusion:  

Blood diseases remain a major global health challenge, yet important gaps persist in understanding how 

these conditions affect women. Biological factors including menstruation, pregnancy, hormonal 

regulation, and genetic variation influence disease development and clinical presentation. Historical 

underrepresentation of women in research has limited understanding of these factors and contributed to 

diagnostic and therapeutic challenges. 

Current evidence suggests that greater emphasis on sex-specific hematologic research may improve 

diagnostic accuracy, treatment effectiveness, and understanding of disease mechanisms. Future 

investigations that examine women across diverse life stages and biological contexts may provide valuable 

insights that benefit both female patients and the broader scientific community. 
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