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Abstract
Introduction:Hormonal changes associated with menstruation, or the periodic shedding of the uterine lining, can affect a number of physiological measures, including the absolute platelet count. The impact of menstruation on platelet counts in female students at Lead City University in Ibadan is investigated in this study.
Aim/Objective:The purpose of this study is to examine how menstruation affects platelet counts and determine whether there are notable differences across the various stages of the menstrual cycle.
Method:One hundred participants, fifty of whom were menstruation and fifty of whom were not, participated in a descriptive cross-sectional study. A Neubauer counting chamber was used to measure platelet counts, and SPSS version 23 was used to analyze the results.
Results:Participants who were menstruation had a substantially lower mean platelet count (200.66 ± 30.73/cu.mm) than those who were not (255.42 ± 53.52/cu.mm) (p < 0.01). Nevertheless, no meaningful correlations between platelet counts and particular menstrual days or lengths were discovered.
Conclusion:Young women's platelet counts are considerably reduced by menstruation. These results emphasize the significance of taking menstrual status into account while performing hematological evaluations and the necessity of more investigation into the underlying mechanisms.
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Introduction
The menstrual cycle is a complex physiological process regulated by intricate hormonal interactions among the pituitary gland, ovaries, uterus, and hypothalamus. This cycle serves as a vital indicator of reproductive health, with disturbances potentially arising from various conditions such as pituitary axis issues and ovarian-thyroid dysfunction [1]. The primary hormones involved in the menstrual cycle are estrogen and progesterone, both produced by the ovaries. Estrogen is crucial for numerous physiological functions, including muscle integrity and athletic performance, as it promotes protein synthesis and modifies neurotransmitter connections [2]. Conversely, progesterone plays a significant role in regulating ventilatory drive and thermoregulation, influencing physiological responses through its interactions with neurotransmitters [2].
The ovarian cycle, which controls hormone synthesis and egg release, and the uterine cycle, which prepares and maintains the uterine lining, are the two main parts of the menstrual cycle. The cycle comprises the follicular phase, which is started by follicle-stimulating hormone (FSH) and results in follicle growth and the synthesis of estrogen. It usually lasts between 22 and 32 days, with an average of 28 days. A spike in luteinizing hormone (LH) triggers ovulation, which releases a fully developed oocyte. The corpus luteum secretes progesterone to prime the endometrium for possible implantation, which triggers the luteal phase after ovulation. Progesterone levels drop in the absence of fertilization, causing the endometrium to dissolve and resulting in menstruation [3][4][6]. Addressing menstruation problems and advancing women's health require an understanding of these hormonal changes [7].
Significant hemostatic changes occur throughout the menstrual cycle, with progesterone playing a critical role in maintaining a balance between procoagulant and anticoagulant factors. Research indicates that hormonal fluctuations can lead to a prothrombotic state during the menstrual and luteal phases due to increased platelet counts and aggregability compared to the follicular phase [8][9]. Studies have shown that during menstruation, there is an increase in platelet aggregation coupled with decreased fibrinolytic activity, raising concerns about thrombotic events [9]. These findings underscore the importance of monitoring platelet dynamics throughout the menstrual cycle to better understand health implications related to hemostatic balance [10].The menstrual cycle influences not only reproductive organs but also various other systems within the body. For instance, estrogen affects skin properties such as lipid production, hydration, and collagen composition, which contribute to skin flexibility and pigmentation [11]. Additionally, hormonal changes during the menstrual cycle can influence immune responses and susceptibility to diseases. Understanding these hormonal fluctuations is essential for grasping their overall impact on women's health. The menstrual cycle exemplifies a finely tuned hormonal interaction necessary for maintaining homeostasis and reproductive capacity in women [11].

2. Materials and Method
2.1 Study Design and Setting:
This study was carried out at Oyo State's first private university, Lead City University in Ibadan. Serving a diverse population from Ibadan and the neighboring areas, it is a well-known postsecondary school. The college is ideally situated in Ibadan, West Africa's largest city in terms of geographic area. The Federal Executive Council ratified the university on February 16, 2005, after it was accepted by the Board of National University Commission in December 2003. According to statistics, there are between 8,000–9,000 students enrolled in Lead City University [12].
2.2 Study Design:
 The study employed a descriptive cross-sectional design targeting female students.
2.3 Sample Size Determination:
 A total of 100 participants were recruited, comprising 50 menstruating and 50 non-menstruating individuals.
2.4 Study Subjects:
2.4.1 Inclusion Criteria: Participants with regular menstrual cycles and no history of nutritional, hepatic, cardiovascular, endocrine, metabolic, or neurologic disorders.
2.4.2 Exclusion Criteria: Exclusion criteria included use of medication, pregnancy, lactation, anemia, or chronic inflammatory diseases.
2.5 Materials and Equipment: Materials included syringes, EDTA sample bottles, micropipettes, microscopes, Neubauer counting chambers, and ammonium oxalate.
2.6 Ethical Consideration: Ethical approval was obtained from the Health Research Ethics Committee of Lead City University.
2.7 Clinical Laboratory Investigation:
2.7.1 Sample Collection and Analysis: Venous blood samples (2-4 ml) were collected aseptically and analyzed using a Neubauer counting chamber.
2.8 Statistical Analysis: Data were analyzed with SPSS version 23, employing descriptive and inferential statistics. A p-value < 0.05 was considered statistically significant.





3. Results
Table 1: Distribution of the Socio-demographic Data of Participants
	Age group
	Test
N (%)
	Control 
N (%)

	≤ 20
	13 (26.0%)
	10 (20.0%)

	21-30
	35 (70.0%)
	37 (74.0%)

	31-40
	2 (4.0%)
	0 (0.0%)

	≥ 41
	0 (0.0%)
	3 (6.0%)


 
The control group's mean age is 22.6 ± 5.50 years, while the test group's mean age is 21.2 ± 3.27 years. In the age group analysis, the test group has 26.0% (13 participants) aged ≤ 20 and 70.0% (35 participants) aged 21 to 30, compared to the control group's 20.0% (10) and 74.0% (37), respectively. The test group has 4.0% (2) aged 31 to 40, while the control group has 6.0% (3) aged ≥ 41.
 
Table 2: Menstruation Cycle Pattern of the Participants
	 
	Response
	Test
N (%)
	Control 
N (%)

	Irregular periods
	Yes
	8 (16.0%)
	12 (24.0%)

	 
	No
	42 (84.0%)
	38 (76.0%)

	Menstruate more once in a month
	Yes
	4 (8.0%)
	7 (14.0%)

	 
	No
	46 (92.0%)
	43 (86.0%)

	Amenorrhea
	Yes
	1 (2.0%)
	2 (4.0%)

	 
	No
	49 (98.0%)
	48 (96.0%)


 
 In the test group, 16.0% (8 participants) have irregular periods, while 84.0% (42) do not. The control group has 24.0% (12) with irregular periods and 76.0% (38) without. For menstruating more than once a month, 8.0% (4) in the test group and 14.0% (7) in the control group report this. Regarding amenorrhea, 2.0% (1) in the test group have it, compared to 4.0% (2) in the control group. 

Table 3: Medical History of the Participants
	Medical Conditions
	Response
	Test
N (%)
	Control 
N (%)

	Polycystic Ovarian syndrome (PCOS)
	Yes
	0 (0,0%)
	0 (0,0%)

	 
	No
	50 (50.0%)
	50 (50.0%)

	Bone marrow disorder 
	Yes
	0 (0,0%)
	0 (0,0%)

	 
	No
	50 (50.0%)
	50 (50.0%)

	Thrombocytopenia
	Yes
	0 (0,0%)
	0 (0,0%)

	 
	No
	50 (50.0%)
	50 (50.0%)

	Leukemia
	Yes
	0 (0,0%)
	0 (0,0%)

	 
	No
	50 (50.0%)
	50 (50.0%)

	Anemia
	Yes
	1 (2.0%)
	2 (4.0%)

	 
	No
	49 (98.0%)
	48 (96.0%)



The analysis of medical conditions reveals no participants with Polycystic Ovarian Syndrome (PCOS), Bone Marrow Disorder, Thrombocytopenia, or Leukemia in either the test or control groups, with both groups reporting 50.0% for "No" responses. For Anemia, the test group has 1 participant (2.0%) with the condition, while the control group has 2 participants (4.0%). The test group reports 49 participants (98.0%) without Anemia, compared to 48 participants (96.0%) in the control group. Overall, both groups show a lack of significant medical conditions except for a small number of Anemia cases. 


Table4: Relationship between the Platelet Count Test Results between the Test (Menstruating) and Control (Non-menstruating) Groups
	Group
	Mean +/- Standard deviation
	T-statistic
	P-value

	Test group
	200.66 +/- 30.73
	6.27471
	< 0.01

	Control group
	255.42 +/- 53.52
	 
	 



The statistical analysis results for the Platelet Count Tests show that the test group has a mean platelet count of 200.66 with a standard deviation of 30.73, while the control group has a mean platelet count of 255.42 with a standard deviation of 53.52. The t-statistic for the difference between these groups is 6.27471, and the p-value is < 0.01. The variation between the groups, represented as the difference in means, is -54.76. This indicates a statistically significant difference in platelet counts between the test and control groups.
 Table 5: Association between Menstrual Cycle and Platelet Count for the Test (Menstruating) Group
	 
	Category
	Mean +/- standard deviation
	Chi-square statistics
	P-value

	Day of menstruation
	Day 1
	214.56 +/- 26.16
	122.81
	0.41

	 
	Day 2
	199.36 +/- 27.34
	 
	 

	 
	Day 3
	194.75 +/- 29.42
	 
	 

	 
	Day 4
	207.00 +/- 42.43
	 
	 

	 
	Day 5
	190.60 +/- 38.82
	 
	 

	How long it lasts
	3 days
	202.31 +/- 32.16
	173.45
	0.97

	 
	3-5 days
	223.00 +/- 0.00
	 
	 

	 
	4 days
	205.00 +/- 26.19
	 
	 

	 
	4-5 days
	205.00 +/- 0.00
	 
	 

	 
	5 days
	198.24 +/- 35.85
	 
	 

	 
	6 days
	192.50 +/- 36.89
	 
	 

	 
	7 days
	200.00 +/- 28.28
	 
	 


The analysis of the test group's platelet counts during menstruation shows varying means across days: Day 1 (214.56 ± 26.16), Day 2 (199.36 ± 27.34), Day 3 (194.75 ± 29.42), Day 4 (207.00 ± 42.43), Day 5 (190.60 ± 38.82). The chi-square statistic for day association is 122.81 with a p-value of 0.41, indicating no significance. For duration, counts range from 192.50 to 223.00, with a chi-square of 173.45 and a p-value of 0.97, also showing no statistical significance regarding platelet count variations by duration of menstruation. 
 
4. Discussion
This study supports previous research showing a drop in platelet count during menstruation, most likely due to hormonal changes. In particular, the test group's mean platelet counts are consistent with earlier research showing a notable drop during the menstrual cycle. The observed differences can be attributed to the regulation of platelet function and activation by elevated levels of progesterone and estrogen during this phase [13].
Hematological indicators, especially platelet counts, are greatly impacted by changes in ovarian hormones during the menstrual cycle. Von Willebrand factor concentrations and platelet function are influenced by estrogen and progesterone, and these factors are essential for platelet aggregation during menstruation [14][15]. In contrast to menstruation, research shows that platelet counts typically rise during the proliferative period, highlighting the dynamic interaction of procoagulant and anticoagulant substances triggered by hormonal fluctuations [16]. These results highlight how crucial it is to comprehend the dynamics of the menstrual cycle in connection to the health and hematological profiles of women [17].
Interestingly, rather than focusing on specific temporal impacts, the lack of significant variations in platelet counts throughout different menstrual phases emphasizes the larger systemic hormonal influences. This is consistent with research by Sullivan et al. [18], which shows that blood cell counts are impacted systemically by cyclical variations in female reproductive hormones. Individual hormonal swings and inflammatory reactions may also influence variations in platelet counts during menstruation [19]. These results highlight how important it is to include menstruation status in clinical evaluations, particularly for women who have hematological illnesses or are having surgery when platelet function is crucial [20].
Another example of the complex connection between menstrual periods and platelet variations is cyclic thrombocytopenia (CTP). During menstruation, platelet counts in women with CTP can drop as low as 4–30 × 10^9/L before rising to normal or higher levels [21][22]. Since CTP frequently resembles idiopathic thrombocytopenic purpura (ITP) but usually does not respond to conventional ITP therapies, this cyclical pattern makes identification more difficult [23][24]. In both gynecological and hematological settings, understanding the hormonal effects on platelet variations is essential for enhancing diagnostic precision and creating successful treatment plans [25][22].
5.0 Conclusion
The study's conclusions support the idea that hormonal changes during menstruation have a significant impact on platelet counts. The need for a comprehensive understanding of hematological alterations associated to the menstrual cycle is highlighted by the dynamic interaction between estrogen, progesterone, and other coagulation factors. Even while there may not always be a significant difference in platelet counts between menstrual phases, systemic hormonal impacts are crucial in modifying hematological profiles. 
A good illustration of the difficulties in diagnosing menstrual-related platelet variations is cyclic thrombocytopenia. To differentiate CTP from other platelet illnesses, such idiopathic thrombocytopenic purpura, it is crucial to accurately identify these patterns. 

6.0 Recommendations
Menstrual history and hormonal status should be included in clinical evaluations, especially for women with hematological illnesses or undergoing operations where platelet function is crucial. To enhance distinction and treatment strategies, diagnostic standards must take into consideration cyclical thrombocytopenia and other menstrual-related platelet abnormalities. To improve self-awareness and prompt symptom reporting, women should receive education regarding how hormonal changes affect their hematological health. Investigating the molecular pathways that connect hormonal fluctuations and platelet function in a variety of age groups and populations requires more study. To enhance treatment approaches for diseases like cyclical thrombocytopenia, tailored medicines that address hormonal influences on platelet function should also be researched.
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