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ABSTRACT
Dysmenorrhea is a common gynaecological condition marked by recurrent menstrual pain, predominantly affecting females of reproductive age. The immune system is intricately connected to menstrual cycle regulation, and various endogenous and exogenous factors can alter the leukocyte profile in women experiencing dysmenorrheal. Hormonal fluctuations during the menstrual cycle may influence immune responses and systemic inflammation, leading to variations in white blood cell (WBC) activity. This study aimed to evaluate the total and differential white blood cell counts among female students with dysmenorrhea at Madonna University, Elele. Ethical approval was obtained from the management of Madonna University Teaching Hospital, Elele, Rivers State. A total of 52 participants were recruited, including 27 females with clinically confirmed dysmenorrhea and 25 non-dysmenorrheic controls. Five milliliters of venous blood were collected from each participant and processed for haematological analysis. Total WBC count was estimated manually using a haemocytometer, while differential leukocyte counts were performed from Leishman-stained blood smears. Data analysis was conducted using SPSS version 25, with significance set at p < 0.05. The mean total WBC count in the dysmenorrheic group was 10.71 ± 0.11 × 10⁹/L compared to 6.50 ± 0.09 × 10⁹/L in the control group. Neutrophil levels were significantly higher in the test group (72.11 ± 0.75%) compared to controls (59.60 ± 0.48%), while lymphocyte and eosinophil counts were significantly reduced in dysmenorrheic subjects. Monocyte counts showed no significant difference, and basophils were normal in both groups. These findings shows  a dysmenorrhea-associated inflammatory response characterized by leukocytosis and neutrophilia.
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INTRODUCTION
Dysmenorrhea, commonly referred to as painful menstruation, is one of the most prevalent gynaecological conditions affecting women of reproductive age (Talebpour et al., 2023). It is characterized by lower abdominal pain that occurs just before or during menstruation and is often accompanied by systemic symptoms such as nausea, vomiting, fatigue, headaches, and diarrhoea. Dysmenorrhea can be classified into primary dysmenorrhea, which occurs in the absence of any identifiable pelvic pathology, and secondary dysmenorrhea, which is associated with underlying gynaecological disorders such as endometriosis, fibroids, pelvic inflammatory disease, or adenomyosis. Primary dysmenorrhea is more common in adolescents and young women, whereas secondary dysmenorrhea is frequently diagnosed in older women with reproductive system abnormalities (Seales et al., 2021).
The pathophysiology of dysmenorrhea is primarily linked to excessive production of prostaglandins, particularly prostaglandin F2-alpha (PGF2α) and prostaglandin E2 (PGE2), which stimulate intense uterine contractions, leading to reduced uterine blood flow (ischemia), increased intrauterine pressure, and heightened pain perception (Cortes et al., 2023). These biochemical mediators not only contribute to uterine hypercontractility but also trigger systemic inflammatory responses, leading to increased levels of inflammatory cytokines such as interleukin-6 (IL-6), interleukin-1 beta (IL-1β), and tumor necrosis factor-alpha (TNF-α). The immune response to dysmenorrhea involves dynamic changes in white blood cell (WBC) count and differential leukocyte distribution, making haematological parameters critical indicators of the inflammatory burden associated with menstrual pain (Yildiz & Acaroǧlu, 2022).
Studies have demonstrated that dysmenorrheic women exhibit significant fluctuations in total WBC count and differential leukocyte subpopulations throughout the menstrual cycle (Molla et al., 2022). Neutrophils, monocytes, and eosinophils tend to increase during the luteal and menstrual phases due to inflammatory activation, while lymphocyte levels fluctuate in response to hormonal modulation. Stress-related immune responses and the severity of pain further influence these haematological changes, underscoring the relationship between the endocrine and immune systems in dysmenorrhea (Rogers et al., 2023). 
Dysmenorrhea is a significant public health concern due to its high prevalence and debilitating impact on women's daily activities, productivity, and mental well-being. Despite its widespread occurrence, dysmenorrhea is often underdiagnosed and undertreated, leading many women to suffer in silence without adequate medical intervention. While the role of prostaglandins and hormonal fluctuations in dysmenorrhea is well-established, its impact on immune function and haematological parameters remains inadequately explored.
Several studies have reported elevated inflammatory markers and leukocytosis in women experiencing dysmenorrhea, suggesting a potential link between menstrual pain and systemic immune activation. However, inconsistencies in research findings, variations in study methodologies, and a lack of large-scale investigations have limited the clinical application of haematological assessments in dysmenorrhea management making it difficult to establish a reliable haematological profile for dysmenorrheic women. One of the primary haematological alterations observed in dysmenorrheic individuals is an increase in white blood cell (WBC) count, particularly the differential white cell count (Bi et al., 2024). The inflammatory response induced by menstrual pain leads to immune activation, resulting in the mobilization of leukocytes to the endometrial tissue and systemic circulation (Constantinescu et al., 2024). Studies have shown that individuals with dysmenorrhea often exhibit elevated levels of total WBCs, mainly driven by increased neutrophil and monocyte counts. Neutrophils play a crucial role in the inflammatory process by releasing reactive oxygen species (ROS) and proteolytic enzymes, which contribute to tissue damage and pain perception (Picard, 2021). Monocytes, on the other hand, are involved in cytokine production and the regulation of prostaglandin synthesis, further amplifying the inflammatory cascade. The increased leukocyte count in dysmenorrhea reflects a systemic inflammatory response, similar to that observed in other inflammatory conditions (Meier et al., 2021).
In addition to neutrophilia and monocytosis, lymphocyte counts may also be altered in individuals experiencing severe dysmenorrhea . Some studies suggest that while total lymphocyte levels remain within normal ranges, there may be shifts in the proportions of T-helper (CD4+) and T-cytotoxic (CD8+) cells (Q. Dai et al., 2024). The balance between these T-cell subsets plays a critical role in immune regulation, and any disruption may contribute to the heightened inflammatory response in dysmenorrhea. Furthermore, the activation of natural killer (NK) cells, which are involved in immune surveillance and the regulation of inflammation, has been observed in some cases, suggesting a potential link between menstrual pain and altered immune defense mechanisms (Paja et al., 2023).
Beyond WBC alterations, platelet activity and coagulation parameters are also affected by dysmenorrhea. Platelets are not only involved in hemostasis but also play a significant role in inflammation by releasing cytokines, chemokines, and prostaglandins. In individuals with dysmenorrhea, platelet count and mean platelet volume (MPV) may be elevated, reflecting increased platelet activation. Activated platelets contribute to vascular changes within the endometrium and enhance the release of pro-inflammatory mediators such as platelet-derived growth factor (PDGF) and transforming growth factor-beta (TGF-β), which exacerbate menstrual pain and inflammation. Additionally, alterations in coagulation markers, including fibrinogen levels and D-dimer, have been reported, indicating a pro-thrombotic state that may increase the risk of microvascular dysfunction in the endometrial tissue (Baglo et al., 2023).

 Given its strong association with immune activation and inflammatory responses, exploring the haematological alterations in dysmenorrhea could provide valuable diagnostic and prognostic insights. A better understanding of WBC count and differential leukocyte variations in dysmenorrheic women could help identify biomarkers for pain severity and immune dysregulation, potentially paving the way for personalized treatment approaches. By investigating the effects of hormonal fluctuations, stress responses, and inflammatory cytokines on leukocyte distribution, this study aims to fill existing knowledge gaps and contribute to a more comprehensive understanding of dysmenorrhea pathophysiology.
Additionally, the findings of this research could help improve clinical decision-making, enabling healthcare providers to utilize routine haematological assessments as an adjunct diagnostic tool for evaluating the inflammatory status of dysmenorrheic individuals. This could lead to more targeted therapeutic interventions, reducing reliance on analgesics and hormonal therapies while promoting alternative strategies that modulate immune-inflammatory responses.
Aim of the Study
This study aims to investigate the total white blood cells (WBC) and differential white cell count among ladies with dysmenorrhea at Madonna University Nigeria Elele
Objectives of the Study
The specific objectives of this study are:
1. To determine the total WBC count variations in ladies with dysmenorrhea at Madonna University Nigeria Elele.
2. To determine differential WBC count changes, including neutrophil, lymphocyte, monocyte, eosinophil, and basophil distribution in ladies with dysmenorrhea at Madonna University Nigeria Elele.
3. To compare the total WBC and differential white cell count among ladies with dysmenorrhea and ladies without dysmenorrhea at Madonna university Nigeria Elele
Research Question
Are there significant difference in WBC count and differential white cell count among ladies with dysmenorrhea?
 Research Hypotheses
Null Hypothesis (H₀): There is no significant difference in WBC count and differential white cell count between ladies with dysmenorrhea and ladies without dysmenorrhea.
Alternate Hypothesis (H₁): There is significant difference in WBC count and differential white cell count between ladies with dysmenorrhea and ladies without dysmenorrheal with dysmenorrhea?
MATERIALS AND METHODS
Study Area 
This study was carried out in Madonna University Teaching Hospital Elele, River state, Nigeria. Elele town is located in the South Eastern part of Nigeria. It is located in latitude 5° 27° - 5° and longititude 6° 55 -7° 85E. The climate of the area is tropical with the mean daily temperature of 29°c for most of the year. The annual rainfall in this region is between 217 and 240cm. There are other towns and village that surround Elele town, they include Isiokpo town, Omagwa, Ahoda, Omoku, Owerri town and others.
Study Population
 The present study was carried out on 27 dysmenorrhea subjects and 25 non-dysmenorrhea individuals who served as control
Sample Size Calculation
The incidence rate of dysmenorrhea is 16.2 % cases (Okachi et al., 2023). Using the formula below, my sample size was calculated using Leslie kish formular
N = Z2 X p(1 – p)/ d2
Where;
N = Minimum sample size
d = desired level of significance (0.05)
Z = confidence interval (1.96)
p = prevalence rate or proportion of occurrence =0.162 %
Therefore
N = 3.8416 X 0.162 (1 – 0.162)/ 0.0025
N = 52 subjects.
Ethical Approval/ Consideration
Participation was voluntary. Informed and oral consents were obtained from the subjects and confidentiality assured to them. Ethical approval was gotten from the hospital management. The study was carried out according to the Good Clinical Practice Guidelines of the modified Helsinki declaration.
Inclusion and Exclusion Criteria
Inclusion: This study included apparently healthy ladies who have consistently suffered dysmenorrhea in Madonna university teaching hospital.
Exclusion; This study excluded ladies with dysmenorrhea and other underlying health issues. Also, those who declined consent were excluded from the study
Sample collection and processing
In all subjects, about 5 ml of venous blood were collected by venepuncture with the subject in a sitting position from the mid cubital vein with 5 ml disposable syringe. Blood samples were then carefully transferred into EDTA specimen containers and labelled for proper identification. 
Laboratory Methods and Procedures
Estimation of Total Leukocyte (WBC) Count – Manual Method
Measurement Principle:
The manual estimation of total white blood cell (WBC) count is based on the principle of diluting whole blood with a staining solution (usually Turk’s solution), which lyses red blood cells (RBCs) and stains the nuclei of white blood cells for better visualization. The WBCs are then manually counted using a haemocytometer under a microscope, and the total number is calculated using a standard formula.
Procedure:
Fresh venous blood was collected into an EDTA-anticoagulated container. A white blood cell pipette was used to draw blood up to the 0.5 mark, after which it was diluted with Turk’s solution a reagent that lyses red blood cells and stains the nuclei of leukocytes up to the 11 mark, resulting in a dilution ratio of 1:20. The mixture was gently agitated to ensure even distribution and allowed to stand for a few minutes to complete red cell lysis. A clean Neubauer counting chamber was then charged with the diluted sample and placed in a moist chamber to allow cell settling. Using a light microscope at low magnification (×10 objective), WBCs were counted in the four large corner squares of the grid. The total white blood cell count per microliter of blood was calculated . The final WBC count was expressed in cells per microliter (µL) of blood.
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Differential Leukocyte Count – Manual Method 
Measurement Principle:
The differential leukocyte count involves the microscopic examination of a stained blood smear to identify and count the relative proportions of different types of white blood cells. This provides information on neutrophils, lymphocytes, monocytes, eosinophils, and basophils as percentages of the total white cell population.
Procedure:
The differential leukocyte count was determined by preparing a well-made peripheral blood smear from the same anticoagulated blood sample used for the total WBC count. The smear was allowed to air-dry and subsequently stained with Leishman stain, which differentiates the cellular components based on staining affinity. After staining, the slide was gently rinsed with buffered water, dried, and then examined microscopically under oil immersion using the ×100 objective lens. A systematic approach was used to scan the smear in a zigzag pattern, avoiding duplicate counting of cells. A total of 100 white blood cells were counted and classified morphologically into neutrophils, lymphocytes, monocytes, eosinophils, and basophils. The percentage of each cell type was calculated relative to the total number of leukocytes observed. 
Statistical analysis:
Statistical analysis was performed using Statistical Package for the Social Science (SPSS) version 25. Data were presented as mean ± standard deviation. A t- test was used to compare the various groups, with a significance level set at p = 0.05.


RESULTS
Table 1 presented a comparism of total and differential white blood cell counts between ladies with dysmenorrhea (n=27) and those without (control, n=25) at Madonna University, Elele. The total white cell (TWC) count was significantly higher in the test group (10.71±0.11) compared to the control (6.50±0.09) with a t-value of 29.379 and a p-value of 0.000. Neutrophil levels were also elevated in the dysmenorrhea group (72.11±0.75) relative to controls (59.60±0.48), showing statistical significance (t=13.836, p=0.000). In contrast, lymphocyte levels were significantly lower in the test group (20.33±0.57) than in controls (31.24±0.49), with a t-value of -14.319 and a p-value of 0.000. Monocyte counts showed no significant difference between the groups (5.30±0.14 vs. 5.60±0.10; t=-1.746, p=0.087). Eosinophil levels were significantly lower in the test group (2.26±0.14) compared to the control group (3.56±0.10), with a t-value of -7.534 and a p-value of 0.000. Basophil counts remained at 0.00±0.00 in both groups with no statistical comparison reported.








Table 1: Comparison of Total and Differential White Blood Cell Counts Among Ladies with and without Dysmennorrhea at Madonna University,Elele.
	parameters
	Test
n=27
	Control
n= 25
	t- value
	p-value

	TWC
	10.71±0.11
	6.50±0.09
	29.379
	0.000

	Neutrophils
	72.11±0.75
	59.60±0.48
	13.836
	0.000

	Lymphocytes
	20.33±0.57
	31.24±0.49
	-14.319
	0.000

	Monocytes
	5.30±0.14
	5.60±0.10
	-1.746
	0.087

	Eosinophils
	2.26±0.14
	3.56±0.10
	-7.534
	0.000

	Basophils
	0.00±0.00
	0.00±0.00
	NA
	NA



Discussion
Dysmenorrhea is a prevalent gynaecological condition characterized by recurrent lower abdominal pain during menstruation, often accompanied by systemic symptoms such as nausea, fatigue, and mood disturbances. It is classified into primary and secondary types, with the former being more common among adolescents and young women without identifiable pelvic pathology. This study was designed to assess the total and differential WBC counts in females with dysmenorrhea at Madonna University, Elele, in comparison to non-dysmenorrheic controls.
The results revealed a significant increase in total white blood cell count among the dysmenorrheic group (10.71 ± 0.11 × 10⁹/L) compared to the control group (6.50 ± 0.09 × 10⁹/L), with a p-value of 0.000. This finding suggests leukocytosis, likely as a physiological response to pain and inflammation associated with dysmenorrhea. Neutrophil levels were markedly higher in the test group (72.11 ± 0.75%) than in controls (59.60 ± 0.48%), also statistically significant (p = 0.000), indicating neutrophilia. Conversely, lymphocyte counts were significantly reduced in dysmenorrheic subjects (20.33 ± 0.57%) compared to the control group (31.24 ± 0.49%) with a p-value of 0.000. Eosinophil counts were also significantly lower in the dysmenorrheic group (2.26 ± 0.14%) compared to controls (3.56 ± 0.10%), while monocyte levels showed no significant difference (p = 0.087). Basophils were not detected in either group.
These haematological changes suggest an ongoing inflammatory process in individuals with dysmenorrhea. Neutrophilia is a hallmark of acute inflammation and stress responses, supporting the theory that prostaglandin-induced uterine contractions elicit systemic immune activation. The lymphopenia observed may reflect redistribution of lymphocytes or hormonal modulation during the menstrual cycle. Similar trends were reported by Molla et al. (2022), who found elevated neutrophil counts and reduced lymphocyte percentages during the menstrual phase in women with dysmenorrhea (Molla et al., 2022). Yildiz and Acaroǧlu (2022) also reported leukocytosis and increased inflammatory cytokines in dysmenorrheic patients, corroborating the immunological link to menstrual pain (Yildiz and Acaroǧlu, 2022).
Additionally, Rogers et al. (2023) emphasized the interplay between stress, immune response, and hormonal shifts in dysmenorrhea, highlighting cortisol’s role in altering leukocyte dynamics. The decrease in eosinophils observed in this study aligns with previous reports indicating that eosinophil activity may be suppressed during acute stress or pain responses. Although monocyte levels did not significantly differ between the groups in this study, other works have suggested that monocyte response may vary depending on the phase of the menstrual cycle and individual hormonal profiles (Rogers et al., 2023).
Conclusion
This study shows that dysmenorrhea in female students of Madonna University, Elele, is associated with significant alterations in total and differential white blood cell counts. Specifically, there was a marked increase in total WBC and neutrophil counts, and a corresponding decrease in lymphocyte and eosinophil levels, indicating an inflammatory and stress-mediated haematological response. 
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