


Exploring the association between hypertension, sex, handedness and stature among patients attending Nnamdi Azikiwe University Teaching Hospital, Nnewi.


[bookmark: _GoBack]ABSTRACT
Hypertension is a major public health challenge in Nigeria, with complex interactions between biological, demographic, and lifestyle factors influencing its prevalence and severity. This study examined the association of gender, handedness, and stature indices (height, weight, body mass index (BMI), and body surface area (BSA) with hypertension among patients attending Nnamdi Azikiwe University Teaching Hospital, Nnewi. A total of 103 participants (52 males, 51 females; mean age 55–64 years) were recruited, and their socio-demographic, anthropometric, lifestyle, and clinical characteristics were analyzed using chi-square tests, Spearman’s correlation, regression analyses, and general linear models. The overall prevalence of hypertension was 68%, with higher occurrence in females (72.5%) than males (63.5%), though this difference was not statistically significant (p = 0.394). Handedness also showed no significant relationship with hypertension (p = 0.452), despite right-handed participants exhibiting slightly higher prevalence. Correlation analysis revealed no significant associations between blood pressure parameters and stature indices. Regression models demonstrated that BMI, height, weight, and BSA accounted for only 6.1% of the variance in systolic blood pressure and 11.1% in diastolic pressure, indicating limited predictive value. Logistic regression further showed that gender, handedness, and stature were not independent predictors of hypertension status. Three-way interactions among these variables were also non-significant. Among lifestyle and clinical factors, alcohol use emerged as the strongest predictor, with alcohol users being 6.4 times more likely to develop hypertension than non-users (p = 0.022). Other variables, including physical activity, smoking, dietary patterns, and family history, showed no significant associations. This study concludes that hypertension prevalence in this population is high, but gender, handedness, and stature indices exert minimal influence on its occurrence. Alcohol use, however, represents a significant modifiable risk factor. Targeted interventions emphasizing lifestyle modification and public health education are therefore recommended to reduce hypertension burden.
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1.0 Introduction
Handedness, defined as the preference for using one hand over the other, is a biological trait that exhibits sexual dimorphism and reflects differences in neurological and physiological development between males and females (Adeoye and Dada, 2004). This study explores how sexual dimorphism in handedness relates to hypertension, while also considering physical stature indicators such as height, weight, Body Mass Index (BMI), and Body Surface Area (BSA) (Pichler et al., 2015). Sexual dimorphism refers to differences between males and females that are not directly associated with reproductive functions (Ocklenbury and Gunturkun 2018).
Handedness begins to develop during fetal life. Research shows that fetuses more frequently suck the right thumb, move the right arm more, and rest with the head turned to the right. These prenatal preferences are believed to persist after birth, determining an individual's dominant hand (Steele and Uomini, 2005). While left-handedness generally represents natural variation, some forms may result from early developmental disturbances or genetic abnormalities (Schaafsma et al., 2012). Increased rates of left-handedness have been observed in individuals with neurological and developmental disorders such as epilepsy, schizophrenia, autism, and structural abnormalities like cleft lip and neural tube defects. A potential explanation is that intrauterine or perinatal disturbances, such as hypoxia or infections, disrupt cerebral development and alter interhemispheric connectivity (Rogers et al., 2004).
Another explanation for handedness variation is the delayed maturation of the left cerebral hemisphere, potentially shifting motor functions to the right hemisphere and producing left-handedness (Vallortigara and Rogers, 2005). Elevated testosterone levels in utero have also been suggested to hinder left hemisphere development or promote loss of callosal axons, although this hypothesis remains controversial. Genetic theories such as Annett’s right-shift hypothesis propose that specific genes influence cerebral lateralization and hand preference. Environmental factors, including season of birth, vitamin D deficiency, and immune challenges during winter, may also influence handedness patterns (Raymond et al., 1996).
Hypertension, defined as systolic blood pressure of at least 130 mmHg or diastolic pressure of at least 80 mmHg, affects over one billion people globally and is a major contributor to cardiovascular morbidity and mortality (Schiffrin et al., 2020). Men typically display higher blood pressure levels than women, a difference partly attributed to sex hormones. Although menstrual cycle effects on blood pressure remain inconclusive, sex hormones clearly modulate both blood pressure regulation and brain asymmetry (Vallortigara and Rogers, 2005).
Inter-arm blood pressure differences are common and can indicate cardiovascular risk, yet the connection between handedness and these differences has not been adequately explored. Given that brain lateralization and cardiovascular regulation may be interconnected, it is hypothesized that handedness, sex hormones, and blood pressure may share underlying physiological mechanisms (Ocklenbury and Gunturkun, 2018).
Despite the extensive research on traditional hypertension risk factors such as age, lifestyle, genetics, and diet, limited attention has been given to the roles of sexual dimorphism, handedness, and physical stature. These factors may influence blood pressure regulation and hypertension severity. Understanding how they interact could offer more holistic insights into hypertension management (Ramond and Pontier, 2004).
This study therefore seeks to investigate the associations between sexual dimorphism, handedness, stature, and hypertension among patients attending Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi. By addressing these variables together, the study aims to deepen understanding of individualized hypertension risk and management approaches within this population.
This study aims at examining the relationship between sexual dimorphism, handedness, and stature among hypertensive patients at NAUTH, Nnewi, Determining the prevalence of hypertension among males and females. Assessing the relationship between handedness and hypertension, investigating associations between stature and blood pressure, Evaluating the combined impact of sexual dimorphism, handedness, and stature on hypertension severity, comparing blood pressure readings based on gender, handedness, and stature, Exploring implications for personalized hypertension management, Contributing data relevant to sub-Saharan African populations.
Handedness is linked to cerebral lateralization, a defining feature of human brain organization. About 97% of right-handers have speech dominance in the left hemisphere, whereas left-handers exhibit more bilateral or right-hemisphere processing. Left-handers often possess larger corpus callosa, indicating increased interhemispheric connectivity, which may support enhanced cognitive abilities such as language fluency, creativity, and mathematical skill (Schaafsma et al., 2012).
Left-handed individuals are overrepresented among talented musicians and elite athletes, particularly in one-on-one sports, where their rarity provides a strategic advantage. However, left-handers may also experience disadvantages in a world designed for right-handers, such as increased accident risk and potentially reduced lifespan. This balance of advantages and disadvantages contributes to the evolutionary stability of handedness distribution, a phenomenon known as continuous polymorphism (Coren and Halpern 1991).
Game theory suggests that left-handedness persists because rarity itself is advantageous in competitive interactions. Human brain lateralization was once considered unique, marking a cognitive boundary between humans and other species, reinforcing the evolutionary importance of handedness (Carriere and Raymond, 2000).
Handedness emerges during prenatal development and is influenced by genetic, hormonal, and environmental factors. Intrauterine disturbances, such as hypoxia or infections, have been linked to deviations in handedness. Conditions like schizophrenia show increased prevalence of left-handedness, possibly due to altered brain development and disrupted corpus callosum differentiation.
The testosterone hypothesis suggests prenatal androgen exposure alters cerebral lateralization, but consensus remains unclear. The interaction between genetics and environment plays a crucial role, with cultural pressures often forcing left-handers to switch hand use, especially in writing.
Right-handedness has predominated throughout human evolutionary history. However, the exact proportion of left-handers varies widely across populations. A large genome-wide association study (GWAS) found that approximately 11% of people are left-handed, with significant genetic variants linked to neurodevelopmental pathways. These genetic overlaps also relate to psychiatric disorders, further emphasizing that handedness is a complex neurobiological trait (Deep-Soboslay et al., 2010).
Research consistently shows greater prevalence of non-right-handedness in psychiatric conditions such as schizophrenia, depression, bipolar disorder, autism, anxiety disorders, intellectual disability, and substance abuse. Understanding baseline handedness prevalence is therefore critical for both clinical and evolutionary research.
Handedness is influenced by multiple environmental factors including: Cultural enforcement: Certain societies discourage left-hand use; Nutrition: Breastfeeding is associated with reduced non-right-handedness; Season of birth: Higher rates of left-handedness occur in spring-born individuals; Ancestry: Lower prevalence of left-handedness is found in Asian and highly conformist populations, Age: Left-handedness appears to decline with advancing age, possibly due to survival bias or adaptation (Eze et al., 2009). Studies from Asia and Africa report notably lower left-handed prevalence, likely due to cultural pressures and social conformity rather than purely genetic differences. Understanding the biological and environmental foundations of handedness is essential for interpreting its relationship with hypertension. Given that handedness is associated with brain asymmetry, endocrine function, and developmental factors, it may influence cardiovascular regulation. The study at NAUTH, Nnewi seeks to integrate these insights to explore whether handedness and sexual dimorphism can contribute to more tailored and effective hypertension prevention and treatment strategies. By examining these variables in a Nigerian healthcare context, the research contributes to filling a major knowledge gap in sub-Saharan Africa, where genetic diversity, environmental exposure, and healthcare outcomes differ significantly from Western populations typically studied (Carey et al., 2022).
Hypertension (HTN) is a chronic medical condition marked by persistently elevated blood pressure in the arteries, forcing the heart to work harder to maintain blood circulation. It is a major global public health issue and a significant contributor to cardiovascular diseases (CVDs). The World Health Organization (WHO) estimates that high blood pressure accounts for approximately 62% of cardiovascular diseases and nearly half of ischemic heart diseases worldwide. In 2000, over 25% of the world’s population suffered from hypertension, and this figure is projected to rise to 1.56 billion by 2025, indicating a growing global burden. Hypertension is associated with high mortality rates, both directly and through its complications (Gabb, 2020). Cardiovascular diseases account for 48% of deaths from non-communicable diseases globally, with raised blood pressure responsible for about 13% of all deaths. Complications arising from hypertension contribute significantly to mortality, accounting for 9.4 million deaths annually out of the 17 million global CVD deaths. Specifically, hypertension is implicated in 45% of deaths from heart disease and 51% of deaths due to stroke, underscoring its role as a critical health risk factor. In Ethiopia, the prevalence of hypertension has been increasing, with an estimated rate of 19.6%. This rise has been linked to lifestyle changes driven by urbanization and demographic transitions, which include reduced physical activity, unhealthy diets, and increased stress levels. These changes suggest that the national burden of hypertension is likely to continue increasing (Greschwind and Galaburda, 1985; Hall et al., 2015).
Hypertension is clinically defined as a sustained systolic blood pressure above 130 mmHg or diastolic blood pressure above 80 mmHg. Blood pressure reflects the force exerted by blood against vessel walls and is influenced by cardiac output and systemic vascular resistance. Persistent elevation places excessive strain on the cardiovascular system, increasing the risk of conditions such as stroke, myocardial infarction, and kidney disease (Legese and Tadiwos, 2020). Hypertension is a multifactorial condition influenced by genetic, environmental, and lifestyle factors including age, gender, diet, physical activity, and heredity. In recent years, research has expanded to examine its association with physical stature, particularly height. While traditional studies focus on behavioral and biological determinants, emerging evidence suggests that stature may also play a role in blood pressure regulation. This relationship is believed to involve physiological and structural factors, such as vascular resistance and arterial length, although the exact mechanisms remain under investigation (Ibrahim and damasceno, 2021; Ji et al., 2021).
Overall, hypertension represents a growing global and regional health challenge, with significant implications for morbidity and mortality. Understanding its relationship with both conventional risk factors and emerging variables like stature is crucial for developing more effective prevention and management strategies (Adebiyi et al., 2019).

2.0 MATERIALS AND METHODS
This study included 100 patients aged 30-60 years who visit Nnamdi Azikiwe University Teaching Hospital (NAUTH) out-patient station. Participants will be recruited from patients who visit Nnamdi Azikiwe University Teaching Hospital Outpatient clinic and ward. 
2.1 ETHICAL CLEARANCE
Ethical approval for this research was sought and obtained from Nnamdi Azikiwe University Teaching Hospital Research Ethics committee with the number NAUTH/CS/668/VOL 3/76 and from NAUTH Health Research Ethics Committee (NAUTHHREC) with the number NAUTH/CS/66/VOL.18/VER.3/098/2025/49. Informed consent was obtained from the participants. 
2.2 STUDY LOCATION
This quantitative survey was carried out at Nnamdi Azikiwe University Teaching Hospital Nnewi ((NAUTH), Anambra State. NAUTH is a prominent medical institution located in Nnewi, Anambra State, Nigeria. It is named after Dr. Nnamdi Azikiwe, the first President of Nigeria, honoring his significant contributions to the country. The hospital plays a crucial role in the education and training of medical students and other healthcare professionals. The hospital integrates clinical practice with academic learning, providing students with hands-on experience in a real-world healthcare setting. Overall, Nnamdi Azikiwe University Teaching Hospital is a vital institution in Nigeria’s healthcare system, bridging the gap between academic knowledge and practical medical care, and making significant contributions to both education and community health

2.3 STUDY POPULATION
One hundred Patients (male and female) who visit the hospital within the 3-month period of the study were included in the study. 

2.4 INCLUSION AND EXCLUSION CRITERIA
Inclusion criteria included a diagnosis of hypertension, falling within 30-60 years age bracket and willingness to participate in the study. 
Exclusion criteria included presence of other chronic illnesses or disabilities affecting blood pressure and handedness. 
2.5 SAMPLING
Systematic random sampling of eligible patients at clinic attendance. Estimate average hypertensive attendees per clinic day (N/day).
· Sampling interval K = N/day ÷ daily recruitment target 
Sample size determination (n = 100)
Cochran formula (Single-population proportion) is appropriate for a cross-sectional estimate when population size is unknown. This sample size is determined with the formular;
n = Z2 α/2 P (1-P)
d2
· Confidence level = 95% 
· Zα/2=1.96 
· p=0.50p (maximizes sample size)
· Margin of error d=0.098d 
Computation:
N = (1.96)2×0.5×0.5(0.098)2 = 3.8416×0.250.009604=0.96040.009604 ≈ 100n 
Using the systematic random sampling method, 100 patients who meet the study criteria will be enrolled for the study. 

2.6 Data collection instruments
Structured interviewer-administered questionnaire: The research will be carried out using a structured questionnaire. The questionnaires will comprise two sections – biodata and then questions about handedness, stature and hypertension.  The questionnaire will identify age, sex, ethnic group, information on their socio-demographic characteristics and hand preference for different activities, stature and hypertension. Names will not be required on the questionnaire to ensure confidentiality and to prevent likely bias in participants’ response to the questions. We will categorize a left hander as an individual who can show the ability to write on paper with left, do some elementary job like sweeping, eating, washing, throwing a ball or catching it. The rationale behind this classification or grouping is the fact that it allows a perfect understanding and basis for this two grouping.

Blood pressure measurement: validated automated sphygmomanometer; appropriate cuff size; patient seated ≥5 min, back and arm supported, feet flat, no caffeine/exercise/smoking within 30 min. two readings will be taken 1–2 minutes apart and the mean of the two readings recorded. The weight (kg) and height (m) of the respondents are taken using a stadiometer.


2.7	DATA ANALYSIS
The data were analyzed using the Statistical package for social sciences (SPSS) version 23 software. Data was presented as frequency and percentage distribution. Chi-square, Fisher exact test, Monte Carlo simulation, correlation, Cramer’s V test and binary logistic regression was used to assess the association between categorical variables. The threshold for statistical significance was set at p-value ≤ 0.05 at 95% confidence interval. Tables and charts were used for data presentation.  

3.0 RESULTS AND DISCUSSION
Table 1: Socio-demographic Characteristics of Respondents (N = 103)
	Variables
	Categories
	Frequency (n)
	Percentages (%)

	Age
	35-44
	1
	1.0

	
	45-54
	31
	30.1

	
	55-64
	42
	40.8

	
	65+
	29
	28.2

	Gender
	Male
	52
	50.5

	
	Female
	51
	49.5

	Diagnosed with Hypertension
	Yes
	70
	68.0

	
	No
	10
	9.7

	
	Unsure
	23
	22.3

	Dominant Hand
	Right
	39
	37.9

	
	Left
	28
	27.2

	
	Ambidextrous
	36
	35

	Physical Activity
	Yes ≥ 3x/week
	26
	25.2

	
	Yes < 3x/week
	27
	26.2

	
	No exercise
	50
	48.5

	Special Diet
	Yes
	10
	9.7

	
	No
	93
	90.3

	Alcohol Use
	Yes
	9
	8.7

	
	No
	47
	45.6

	
	Occasionally
	47
	45.6

	Smoking Status
	Yes regular
	7
	6.8

	
	Yes quit
	50
	48.5

	
	No
	46
	44.7

	Family History Hypertension
	Yes
	11
	10.7

	
	No
	44
	42.7

	
	Unsure
	48
	46.6

	Family History of Other Conditions
	Yes
	11
	10.7

	
	No
	63
	61.2

	
	Unsure
	29
	28.2

	Current Other Medical conditions
	Yes
	8
	7.8

	
	No
	95
	92.2


The table above highlights that the population studied is mostly middle-aged/older adults with a high burden of hypertension. Lifestyle risk factors such as low physical activity, alcohol use, and past smoking are prominent. Awareness of family medical history is generally poor, which could affect preventive health behavior. Majority of respondents are aged 55–64 years (40.8%), followed by 45–54 years (30.1%). Only 1 respondent (1.0%) is aged 35–44. This shows that the sample is mainly middle-aged to elderly, which is relevant since age is a known risk factor for hypertension.
On gender: Male: 52 (50.5%), Female: 51 (49.5%). The sample is almost evenly distributed between men and women, giving a balanced gender perspective. For Hypertension Diagnosis, Yes: 70 (68.0%), No: 18 (17.5%) and Unsure: 15 (14.6%). A high proportion of respondents have been diagnosed with hypertension, which could reflect the age distribution. For Dominant Hand, Right-handed: 39 (37.9%), Left-handed: 28 (27.2%), Ambidextrous: 36 (35.0%). This is an unusual distribution — typically right-handedness is much higher in the general population. It could reflect either specific sampling characteristics or response bias. Physical Activity - No exercise: 50 (48.5%), Exercise once/week: 15 (14.6%), Exercise ≥ twice/week: 27 (26.2%), Ambiguous/other: 11 (10.7%). 
Nearly half of respondents reported no physical activity, which is concerning given the link between inactivity and cardiovascular disease. Special Diet - Yes: 10 (9.7%), No: 93 (90.3%), Very few follow a special diet, despite the high prevalence of hypertension. Alcohol Use - Yes: 49 (47.6%), No: 47 (45.6%), Occasional: 7 (6.8%), Alcohol consumption is quite common, with nearly half reporting regular use. Smoking Status - Quit: 50 (48.5%), No: 46 (44.7%), Yes (current smokers): 7 (6.8%). More than half either smoke or have smoked before, though only a small portion are current smokers. Family History of Hypertension - Yes: 44 (42.7%), No: 11 (10.7%), Unsure: 48 (46.6%).
A large proportion are unsure of their family history, which might indicate low health awareness or poor communication in families. Family History of Other Conditions - Yes: 11 (10.7%), No: 44 (42.7%), Unsure: 48 (46.6%). Again, a high level of uncertainty is observed.

Table 2: Anthropometric and Clinical Characteristics of Respondents (N = 103)
	Variable
	N
	Minimum
	Maximum
	Mean
	Std. D

	Height (cm)
	102
	132
	198
	169.51
	12.764

	Weight (kg)
	103
	16.6
	122.0
	72.303
	18.9177

	Body Surface Area (m2)
	102
	.88
	2.54
	1.8249
	.27348

	Body Mass Index (kg/ m2) 
	102
	5.82
	44.11
	25.4264
	7.27354

	Systolic Blood Pressure (mmHg)
	103
	.00
	190.00
	144.9903
	44.43490

	Diastolic Blood Pressure (mmHg)
	103
	.00
	100.00
	62.4369
	23.25800



The data indicates a population with diverse body sizes, BMI categories (underweight, normal, overweight, and obese), and blood pressure levels. The average systolic blood pressure suggests a trend toward hypertension, while the low mean diastolic pressure is unusual and may need verification of data accuracy. The presence of minimum values recorded as "0" for blood pressure highlights potential errors or missing data in measurement.
This table above presents the anthropometric and clinical characteristics of 103 respondents. It summarizes their height, weight, body surface area (BSA), body mass index (BMI), and blood pressure values. Respondents’ heights ranged from 132 cm to 198 cm, with an average of 169.51 cm. The standard deviation (SD = 12.76) shows moderate variability in height. The minimum weight was 16.6 kg, while the maximum was 122 kg. The mean weight was 72.30 kg, with a fairly high variability (SD = 18.92), suggesting diverse body sizes among participants. Body Surface Area (BSA) ranged between 0.88 m² and 2.54 m², with a mean of 1.82 m². The relatively small SD (0.27) shows less variability compared to weight.
Body Mass Index (BMI) values ranged widely from 5.82 kg/m² to 44.11 kg/m². The mean BMI was 25.43 kg/m² (close to the overweight threshold of 25), suggesting that on average, the respondents fall at the borderline between normal weight and overweight. The high SD (7.27) indicates substantial variation, with cases of severe underweight (BMI 5.82) and obesity (BMI 44.11).
Systolic Blood Pressure (SBP) values ranged from 0 mmHg to 190 mmHg. The zero value may be due to a measurement or recording error. The mean SBP was 144.99 mmHg, which is in the hypertensive range (>140 mmHg). The large SD (44.43) shows wide variability in blood pressure among participants. Diastolic Blood Pressure (DBP) values ranged from 0 mmHg to 100 mmHg, with zero again suggesting a possible error. The mean DBP was 62.44 mmHg, which is slightly lower than the typical normal range (70–80 mmHg). High variability is seen (SD = 23.26), indicating differences in cardiovascular status.

Table.3: Association between Gender and Hypertension Status
	Gender
	Hypertensive (Yes)
	Not Hypertension (No)
	Unsure
	Total

	Male (n=52)
	33 (63.5%)
	7 (13.5%)
	12 (23.1%)
	52 (100%)

	Female (n=51)
	37 (72.5%)
	3 (5.9%)
	11 (21.6%)
	51 (100%)

	Total (n=103)
	70 (68.0%)
	10 (9.7%)	
	23 (22.3%)
	103 (100%)



Chi-square test: X2 = 1.863, df = 2, p = 0.394 Because p = 0.394 > 0.05, the difference in hypertension status between males and females is not statistically significant.
Out of 103 respondents, 68% were known hypertensive patients, with prevalence higher among females (72.5%) than males (63.5%). However, Chi-square test revealed no statistically significant association between gender and hypertension status (X2 = 1.863, df = 2, p = 0.394). This indicates that in this study sample, gender was not a significant predictor of hypertension status.

Table 4: Association between Dominant Hand and Hypertension Status
	Dominant Hand
	Hypertensive 
(Yes)
	Not Hypertension 
(No)
	Unsure
	Total

	Right (n = 39)
	29 (74.4%)
	4 (10.3%)
	6 (15.4%)
	39 (100%)

	Left (n = 28)
	19 (67.9%)
	1 (3.6%)
	8 (28.6%)
	28 (100%)

	Ambidextrous (n = 36)
	22 (61.1%)
	5 (13.9%)
	9 (25.0%)
	36 (100%)

	Total (n = 103)
	70 (68.0%)
	10 (9.7%)
	23 (22.3%)
	103 (100%)



Chi-square test: X2 = 3.676, df = 4, p = 0.452. Since p = 0.452 > 0.05, the difference in hypertension status across handedness groups is not statistically significant.
Among the 103 respondents, 74.4% of right-handed, 67.9% of left-handed, and 61.1 % of ambidextrous individuals reported hypertension. Although right-handed participants had the highest proportion of hypertension, Chi-square analysis showed no significant association between handedness and hypertension status (X2 = 3.676, df = 4, p = 0.452). This suggests that handedness was not a significant factor in predicting hypertension among the respondents.

Table 5: Association between Stature and Blood Pressure 
	Variable Pair
	Spearman’s ρ
	p-value (2-tailed)

	Systolic BP” Diastolic BP
	-0.145
	0.167

	Systolic BP “ Weight (kg)
	-0.082
	0.439

	Systolic BP ” Height (cm)
	-0.058
	0.584

	Systolic BP ” BMI
	-0.034
	0.752

	Systolic BP ” BSA
	-0.087
	0.414

	Diastolic BP ” Weight (kg)
	0.093
	0.378

	Diastolic BP ” Height (cm)
	-0.031
	0.772

	Diastolic BP ” BMI
	0.059
	0.578

	Diastolic BP ” BSA
	0.092
	0.387

	Weight (kg) “ Height (cm)
	0.073
	0.489

	Weight (kg) “ BMI
	0.779**
	0.000

	Weight (kg) “ BSA
	0.950**
	0.000

	Height (cm) “ BMI
	-0.486**
	0.000

	Height (cm) “ BSA
	0.325**
	0.002

	BMI “ BSA
	0.578**
	0.000



Note: *ρ = Spearman’s correlation coefficient. p < 0.01, p < 0.05 indicates statistical significance. 
Spearman’s rank correlation was used because systolic and diastolic blood pressure, height and BSA values were not normally distributed (Shapiro-Wilk p < 0.05: systolic p = 0.000, diastolic p = 0.027, height p = 0.032, BSA p = 0.007) while weight and BMI were normally distributed (Shapiro-Wilk p > 0.05 p = 0.177, and p = 0.647, respectively).

Correlations among stature indices showed that strong positive and significant correlations were observed between weight and BMI; weight and BSA; and height and BSA. 
Systolic blood pressure (SBP) showed no significant correlation with weight, height, BMI or BSA. This means systolic BP was not strongly influenced by any stature indices in this study. Diastolic blood pressure (DBP) also showed no significant correlation with weight, height, BMI or BSA. Thus, diastolic BP was also not significantly associated with any stature indices. The analysis reveals no statistically significant relationship between blood pressure (systolic and diastolic) and stature indices (height, weight, BMI, BSA) among hypertensive patients studied. This suggests that, in this sample, variations in body size or body composition do not predict the severity of blood pressure measurements. The strongest observed trends (although non-significant) were; 
· A weak negative association between SBP and BSA, suggesting a slight tendency for higher BSA to be linked with lower systolic BP.
· Weak positive associations between DBP and weight; and DBP and BSA, though not significant. Suggesting a slight tendency for higher weight and BSA to be linked with higher diastolic BP.
A multiple linear regression model was used to determine how BMI, BSA, height and weight predicted systolic and diastolic blood pressure.

Table 6: Effects of Sexual dimorphism, handedness and stature on the severity of hypertension 
	Predictor
	Exp (B)
	p-value
	Interpretation

	Gender (Male = 1)
	0.258
	0.083
	Males had 0.258(74%) lower odds of stage 2 than females (NS).

	Dominant Hand (Right)
	3.827
	0.136
	Right-handed had 3.8x higher odds (NS).

	Ambidextrous
	1.407
	0.681
	No significant effect

	Height (cm)
	0.855
	0.224
	Taller individuals had slightly lower odds (NS).

	Weight (kg)
	0.817
	0.151
	Heavier individuals had slightly lower odds (NS).

	BMI
	1.675
	0.213
	Higher BMI slightly increased odds (NS).


NS = Not Significant, p > 0.05

Omnibus Test of Model Coefficients: X2 = 10.003, df = 6, p = 0.125; model not statistically significant. Nagelkerke R2 = 0.189; explains about 18.9% of the variance. Classification accuracy: 89.2%, but classified almost all as stage 2 (due to imbalance in normal vs. stage 2 cases). The logistic regression model indicated that gender, handedness, and stature (height, weight, BMI) did not significantly predict hypertension severity (p > 0.05) in this population.

Right-handedness and higher BMI showed increased odds for stage 2 hypertension, while being, taller, or heavier slightly reduced the odds. However, none were statistically significant, likely due to the small sample size (Normal = 11, Stage 2 = 91) and data imbalance. 
4.6 Blood pressure readings of hypertensive patients in relation to their gender, handedness, and stature, and identify any significant differences or patterns.

Table 7: Comparing Blood Pressure and Stature
	Variable Pair
	Spearman’s  ρ
	p-value (2-tailed)

	Systolic BP “ Weight (kg)
	-0.082
	0.439

	Systolic BP ” Height (cm)
	-0.058
	0.584

	Systolic BP ” BMI
	-0.034
	0.752

	Diastolic BP ” Weight (kg)
	0.093
	0.378

	Diastolic BP ” Height (cm)
	-0.031
	0.772

	Diastolic BP ” BMI
	0.059
	0.578


None of the stature-related variables (weight, height, BMI) showed statistically significant correlations with systolic or diastolic blood pressure.

Table 8: Hypertension Risk Factors (Lifestyle & Medical History)
	Risk Factor
	ᵡ2 (Chi-Square)
	df
	p-value
	Fishers Exact Test

	Physical Activity
	0.415
	2
	0.813
	0.843

	Special Diet
	0.005
	1
	0.942
	1.000

	Alcohol Use
	6.500
	1
	0.011**
	

	Smoking Status
	1.507
	2
	0.471
	0.379

	Family History of Hypertension
	2.690
	1
	0.101
	0.179

	Family History of Other Conditions
	4.686
	2
	0.096
	0.132

	Current Conditions
	0.030
	1
	0.862
	1.000



The chi-square test was used to see whether each risk factor is significantly associated with hypertension status. Fishers Exact Test was used for the same purpose but for risk factors which more than 20% of cells with expected count less than 5. Among all the listed risk factors, alcohol use showed a significant bivariate association with hypertension (p<0.05). Other factors (physical activity, diet, smoking, family history) showed no statistically significant associations.
To determine which risk factors independently predict hypertension after adjusting for others, binary logistic regression was carried out for risk factors which was significant with Chi-square analysis. 

Binary Logistic Regression 
	Variable
	Category
	B
	SE
	p-value (Sig)
	OR (Exp(B))
	95% CL for EXP (B)

	
	
	
	
	
	
	
	

	Alcohol Use (Ref = No)
	Yes
	1.855
	0.810
	0.022
	6.395
	1.307
	31.276

	Constant
	
	1.440
	0.371
	0.000
	4.222
	
	



From the results alcohol use showed statistically significant independent predictor hypertension (p<0.05). The odds ratio (Exp (B)) = 6.395 means that those who use alcohol are about 6.4 times more likely to develop hypertension compared to non-users. The confidence interval does not cross 1 reinforcing the significance. 
In this study population (Nnamdi Azikiwe University Teaching Hospital, Nnewi), alcohol use emerged as the strongest and only independent risk factor for hypertension, meaning that reducing alcohol use could substantially lower hypertension risk in this community.

3.1 Discussion 
The study population (N = 103) showed a nearly equal gender distribution, with 50.5% males and 49.5% females, minimizing gender bias and supporting reliable analysis of sexual dimorphism and hypertension. The age profile revealed a predominantly older population, with 40.8% aged 55–64 years, 30.1% aged 45–54 years, and 28.2% aged 65 and above, indicating that hypertension is more common among middle-aged and elderly individuals, consistent with age-related vascular changes.
Hypertension prevalence was high, with 68% reporting a confirmed diagnosis, while 9.7% were non-hypertensive and 22.3% were unsure of their status. This high level of uncertainty reflects persistent gaps in awareness and diagnosis, aligning with previous Nigerian studies highlighting poor hypertension awareness (Eze et al., 2009).
Handedness distribution was atypical, with 37.9% right-handed, 27.2% left-handed, and 35% ambidextrous, deviating from the global norm where right-handedness predominates. This variation may result from sampling bias or reporting inaccuracies.
Lifestyle assessment showed concerning patterns: 48.5% reported no physical activity, and only 25.2% exercised at least three times weekly. Alcohol consumption was mostly occasional (45.6%), with 8.7% reporting regular use, while smoking prevalence was relatively low (6.8%). Family history awareness was poor, with nearly half of respondents unsure about hereditary hypertension or related conditions.
Anthropometric data revealed a mean height of 169.51 cm, weight of 72.30 kg, and BMI of 25.43 kg/m², placing the average participant in the overweight range, a recognized risk factor for hypertension. Blood pressure readings showed elevated systolic levels (mean SBP 144.99 mmHg) and relatively lower diastolic values (mean DBP 62.44 mmHg), consistent with age-related arterial stiffness. Overall, the findings indicate a population characterized by advanced age, high hypertension prevalence, limited physical activity, and overweight status, reflecting the rising burden of non-communicable diseases in Nigeria (Brouwers et al., 2021; Khan et al., 2021).

3.2 Gender Differences in Hypertension Prevalence
The study revealed a high prevalence of hypertension (68%) among patients at NAUTH, Nnewi, with females showing a slightly higher rate (72.5%) compared to males (63.5%). However, statistical analysis demonstrated no significant association between gender and hypertension status, indicating that the observed difference was likely due to chance rather than a true biological or social effect. This aligns with several Nigerian and sub-Saharan African studies showing minimal gender disparities in hypertension prevalence (Pescatello et al., 2015).
The marginally higher prevalence among females may be influenced by post-menopausal hormonal changes, increased obesity rates, and greater healthcare utilization leading to higher diagnosis rates. Despite this, the findings support the view that both genders are equally vulnerable to hypertension in this population. Clinically, this emphasizes the need for non-gender-selective screening and management strategies, focusing on universal preventive measures such as lifestyle modification and routine blood pressure monitoring (Pescatello et al., 2015).

3.3 Relationship Between Handedness and Hypertension
The study found no statistically significant relationship between handedness and hypertension status. Although right-handed participants had a slightly higher proportion of hypertension, the association was weak and inconclusive. These findings align with existing literature suggesting that handedness, determined by brain lateralization, does not have a consistent or meaningful impact on cardiovascular risk.
The unusually high prevalence of ambidexterity in the sample may reflect reporting bias or cultural adaptations rather than true physiological variation. Overall, the results indicate that handedness does not contribute significantly to hypertension risk and should not be considered in clinical risk assessment or screening (Reuda et al., 2016).

3.4 Association between Stature and Hypertension
Analysis of stature indices (height, weight, BMI, and BSA) showed no significant correlation with systolic or diastolic blood pressure. Both correlation and regression models demonstrated weak, non-significant relationships, with stature explaining only a small proportion of blood pressure variance.
While some studies have linked shorter stature to increased cardiovascular risk, the present findings support the view that body size alone is not a reliable predictor of hypertension severity. Instead, hypertension in this population appears to be more strongly influenced by metabolic and lifestyle factors. Thus, stature indices are of limited value in predicting blood pressure severity among already hypertensive patients (Malschitzky et al., 2024).

3.5 Effects of Sexual Dimorphism, Handedness, and Stature on Hypertension Severity
Combined analysis of gender, handedness, and stature revealed that none of these variables significantly predicted hypertension severity. Although trends suggested that higher BMI might increase the odds of severe hypertension and males might have slightly lower odds compared to females, these associations were not statistically significant.
The overall regression model lacked predictive strength, largely due to the small and imbalanced sample size. These findings reinforce the multifactorial nature of hypertension, which is more strongly associated with age, genetics, diet, and metabolic factors than with demographic or anthropometric characteristics alone (Krisshan et al., 2012).

3.6 Blood Pressure Differences by Gender, Handedness, and Stature
No significant differences in systolic or diastolic blood pressure were observed across gender, handedness, or stature groups. Although minor variations were noted in median blood pressure values, these differences were not statistically meaningful.
Correlation analysis also showed weak and inconsistent relationships between blood pressure and stature indices. This suggests that in an already hypertensive population, blood pressure severity is not heavily influenced by these intrinsic characteristics. Instead, external and modifiable factors such as treatment adherence, diet, and disease duration may play a more substantial role (Li et al., 2020; Mills et al., 2020).

3.7 Sexual Dimorphism, Handedness, and Stature for Personalized Hypertension Management
Interaction analysis using the General Linear Model revealed no significant combined effects of gender, handedness, and stature on blood pressure or hypertension severity. Neither three-way nor two-way interactions demonstrated meaningful predictive value, and the explained variance was minimal.
These results indicate that personalized hypertension management should not rely on combinations of these demographic and anthropometric variables. Rather, clinically effective personalization should focus on well-established risk factors such as lifestyle patterns, metabolic health, and genetic predisposition. The findings also highlight the need for larger studies to better explore potential subtle interactions (Mills et al., 2020; Mocumbi et al., 2024).

3.8 Hypertension Risk Factors in the Study
Among the assessed risk factors, alcohol use emerged as the only statistically significant predictor of hypertension. Individuals who consumed alcohol were over six times more likely to be hypertensive, confirming alcohol’s strong role in elevating blood pressure through mechanisms such as sympathetic overstimulation and vascular dysfunction.
Other commonly recognized risk factors—including smoking, physical inactivity, and family history—were not statistically significant in this study, possibly due to sample size limitations or underreporting. Despite this, the strong association between alcohol use and hypertension underscores the importance of alcohol reduction as a critical intervention strategy (Franklin et al., 2012).
Clinically, these findings suggest that hypertension prevention and management in this population should prioritize alcohol consumption screening, counseling, and targeted behavioral interventions, alongside broader lifestyle modification strategies.
3.9 Summary
This study examined the influence of gender, handedness, and stature (height, weight, BMI, BSA) on hypertension among 103 patients at Nnamdi Azikiwe University Teaching Hospital, Nnewi. The sample included 52 males and 51 females aged 55–64 years. Analyses using chi-square, correlation, regression, and general linear models revealed a high hypertension prevalence (68%), slightly higher in females (72.5%) than males (63.5%), but not statistically significant. Handedness and stature indices showed no meaningful association with blood pressure, and regression analyses confirmed they were not independent predictors of hypertension.
Among lifestyle factors, only alcohol consumption was significantly associated with hypertension, with users over six times more likely to be hypertensive than non-users. Other factors, including smoking, physical activity, diet, and family history, were not significant.
Overall, while hypertension was common in this population, gender, handedness, and body size had minimal impact, whereas alcohol consumption emerged as the most important modifiable risk factor, highlighting the need for targeted lifestyle interventions.

3.10 CONCLUSION
This study examined the influence of gender, handedness, and stature indices on hypertension among patients attending Nnamdi Azikiwe University Teaching Hospital, Nnewi. The findings revealed a high prevalence of hypertension within the study population, with slightly higher rates among females compared to males, though not statistically significant. Similarly, handedness and stature indices such as height, weight, BMI, and BSA showed no meaningful associations with blood pressure or hypertension status, indicating that these variables are not reliable predictors of hypertension in this population.
However, alcohol consumption emerged as the only significant independent predictor, with users being more than six times more likely to develop hypertension than non-users. This underscores the critical role of lifestyle factors, particularly modifiable behaviors, in the development and management of hypertension.
Therefore, while biological characteristics such as gender, handedness, and stature appear to have limited influence, addressing lifestyle risk factors—especially alcohol use—through public health education, screening, and intervention programs remains essential. Such targeted strategies could help reduce the burden of hypertension and improve cardiovascular health outcomes in Nigerian populations.
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