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ABSTRACT 

Background: Malnutrition and hypertension are widespread among university students, with dietary habits 

and sedentary lifestyles playing significant roles. This study aimed at determining the prevalence and factors 

linked to malnutrition and hypertension in Southwest Nigeria’s university population. 

Methods: Conducted from January 2018 to December 2022, a cross-sectional study was undertaken at Lead 

City University in South-West Nigeria. Medical records of 5110 enrolled students were analyzed to assess 

the prevalence and factors associated with malnutrition and hypertension within the university population. 

Data encompassing demographic information and health metrics were examined for this study. 

Results: A study of 5110 participants, mean age (23.57+14.89), female sex (54.1%), blood group O 

prevalence (53.6%), Rhesus negative (4.9%), and genotype AA prevalence (73.6%). The average weight 

was 67.17+ 15.18 kg and height of 1.67+ 0.93 meters. Hypertension prevalence was at 8.7%, while 

malnutrition is 42.7%. Among the participants, 3% were anemic while the mean systolic and diastolic blood 

pressure were 115.93+15.26 and 73.52+17.43 respectively. Male sex was significant factor in hypertension 

and malnutrition (p < 0.001). PCV levels lack significant associations, while BMI categories strongly 

correlate with hypertension (p < 0.001). 

Discussion: The demographic profile reveals a youthful population vulnerable to behaviors impacting long- 

term health. With malnutrition prevalence at 47.2%, significant health concerns arise, while the relatively 

low hypertension rate of 8.7% is promising but requires ongoing monitoring. Age is a notable risk factor for 

hypertension, stressing targeted interventions for older adults. Sex disparities highlight the need for sex- 

specific healthcare. Blood group, Rhesus factor, and genotype lack significant associations with 

hypertension, while hypertension prevalence varies across packed cell volume levels. BMI strongly links to 

hypertension, highlighting obesity management’s importance. 

Conclusion: Understanding demographic factors and health metrics is crucial for developing effective 
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interventions to address malnutrition and hypertension risks within populations. 

Keywords: prevalence, risk factors, malnutrition, hypertension, students  

INTRODUCTION 

Malnutrition and hypertension are two significant public health challenges affecting populations globally(1), 

cutting across all age groups and demographics. These health issues are especially prevalent among university 

students, whose lifestyles and dietary habits often predispose them to such conditions(2). In Sub- Saharan 

Africa, these concerns are notably pertinent due to evolving socio-economic factors, cultural influences, and 

lifestyle transitions among young adults. (3) The prevalence of these health conditions in university students 

is reflective of broader systemic issues that require targeted interventions to address effectively. 

Malnutrition: Prevalence, Factors, and Health Outcomes 

Malnutrition, encompassing both undernutrition and overnutrition, remains a significant health concern. The 

prevalence of underweight (9.2%), overweight (21.5%), and obesity (12.0%) in the studied population 

underscores the need for comprehensive nutritional interventions. 

The higher prevalence of obesity compared to similar studies (6% – 7.5%) (5,6) suggests an escalating 

public health issue. The disparity indicates potential changes in dietary habits, lifestyle, and socio-economic 

factors over time. Such shifts are often driven by increased availability and consumption of high-calorie, 

low-nutrient foods. (7,8, 15) Malnutrition leads to a range of adverse health outcomes, including stunted 

growth, weakened immune function, increased susceptibility to infections, chronic diseases and impaired 

cognitive development.(21) These findings are consistent with other studies, (22,23) which highlighted the 

broad spectrum of health issues associated with malnutrition. Economic constraints limit access to 

nutritious foods, while cultural norms and peer influences shape dietary behaviors. Traditional diets are 

often replaced by westernized fast-food options, which are more convenient but less healthy (9, 10). This 

dietary transition emphasizes the role of economic and cultural factors in dietary choices. 

Hypertension: Prevalence, Risk Factors, and Implications 

Hypertension, a prevalent non-communicable disease, poses significant health risks.(11,16) The relatively 

low prevalence of hypertension (8.7%) among participants, compared to other studies (21.9% – 35.3%), 
(13,14,15) is a positive indicator of cardiovascular health. However, it underscores the need for ongoing 

monitoring and preventive measures. 

Sex Disparities: The higher prevalence of hypertension among males raises important considerations for sex- 

specific healthcare approaches. Studies (24, 25) have shown that males are at increased risk due to biological, 

lifestyle, and behavioral factors. Some studies (26, 27, 28) highlighted the role of hormonal differences and 

higher rates of tobacco and alcohol use among men as contributing factors. 

Age and Hypertension: The strong association between age and hypertension prevalence underscores aging 

as a significant risk factor. The high rates (164, 37%) of hypertension among younger age groups highlight 

the need for targeted screening and intervention strategies. This pattern was observed in some studies (17, 29, 

30), which attribute the rise to lifestyle factors such as sedentary behavior and poor dietary habits. 

Packed Cell Volume (PCV) and Hypertension: Fluctuations in hypertension prevalence across different 
PCV levels suggest that hematocrit levels may influence hypertension risk. Higher PCV levels may indicate 

conditions like dehydration (33), which is associated with increased cardiovascular risk. Similar findings are 
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reported in studies conducted in Nigeria (31,32), emphasizing the importance of monitoring PCV levels in 

hypertension risk assessment. 

Malnutrition and Hypertension: Intersection and Synergy 

The robust correlation between body mass index (BMI) categories and hypertension likelihood underscores 

the critical role of obesity as a major risk factor for hypertension (43,44). Addressing malnutrition, 
particularly overnutrition, is essential for preventing hypertension and associated health complications. 

 

BMI and Hypertension: Overweight and obese individuals are at significantly higher risk of developing 

hypertension.(43) A study highlight the importance of weight management and lifestyle modification in 

hypertension prevention and control (45). Comprehensive obesity prevention and treatment strategies, 

including dietary interventions, physical activity promotion, and behavioral counseling, are crucial. (46) 

Age-Sex and Malnutrition: The association between young adulthood and malnutrition is influenced by 

lifestyle, socio-economic factors, and physiological changes.(9) Young adults often experience malnutrition 
due to poor dietary habits, such as excessive consumption of processed foods and limited intake of nutritious 

options.(10) This aligns with findings from some studies (34,35), which reported similar trends among 
university students. The association between male sex and malnutrition (OR: 1.510, CI: 1.196- 1.908, p< 
0.05), reflects a complex interplay of biological, social, and cultural factors. Males may encounter distinct 

challenges related to nutritional needs, cultural norms, and socio-economic factors. (36, 37,38) Research by 

Novak et al. (2019) (39) emphasizes that men are sometimes discouraged from seeking healthcare or 
nutritional support, contributing to undiagnosed or untreated malnutrition. 

Packed Cell Volume (PCV) and Malnutrition 

PCV, a measure of red blood cell volume in the blood, is significantly affected by malnutrition.(40) 

Insufficient intake of vital nutrients impairs red blood cell production, leading to anemia. Conditions like 
protein-energy malnutrition (PEM) result in insufficient intake of iron, folate, and vitamin B12, impairing 

red blood cell production.(41) Anemia leads to reduced oxygen transport, causing fatigue and weakness. (42) 

Studies by WHO (2024) highlighted the relationship between nutrient deficiencies and low PCV levels.(47) 

 

METHODOLOGY 

Study Design 

A descriptive a cross-sectional study was used to assess the prevalence and factors associated with 

malnutrition and hypertension among university students. Medical records of 5110 enrolled students were 

analyzed to obtain comprehensive data for the study. The methodology employed rigorous procedures to 

ensure accuracy and reliability in the assessment of these health conditions within the university population. 

Study area 

The study was conducted at Lead City University, a private university, in South-West Nigeria. 

Data Collection: 

The primary source of data for this study was the medical records of students enrolled at Lead City 

University. These records provided detailed information on demographic characteristics as well as health 

metrics. Medical records were accessed with permission from the university authorities, ensuring 
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compliance with ethical standards and data protection regulations. 

Variables: 

Several variables were examined to assess the prevalence and factors associated with malnutrition and 

hypertension among university students. Demographic variables included age, sex, and academic status, 

while health metrics encompassed weight, height, body mass index (BMI), blood pressure, blood group, and 

genotype. These variables were selected based on their relevance to the study objectives and existing 

literature on malnutrition and hypertension. 

Data Analysis: 

Data analysis was conducted using statistical software to examine the prevalence of malnutrition and 

hypertension and identify associated factors among university students. Descriptive statistics were used to 

summarize the demographic characteristics and health metrics of the study population. Chi-square tests and 

logistic regression analysis were employed to assess the associations between variables and the likelihood of 

malnutrition and hypertension. 

Ethical Considerations: 

Ethical approval for the study was obtained from the Institutional Review Board of Lead City University 

and measures were implemented to ensure the confidentiality and anonymity of their medical records. Data 

were securely stored and accessed only by authorized personnel involved in the research. 

Limitations: 

Several limitations should be considered when interpreting the findings of this study. Firstly, the cross- 

sectional design limits the ability to establish causal relationships between variables. Secondly, the study 

was conducted at a single university in South-West Nigeria, which may limit the generalizability of the 

findings to other settings. Additionally, reliance on medical records for data collection may introduce bias 

due to missing or incomplete information. Despite these limitations, this study provides valuable insights 

into the prevalence and factors associated with malnutrition and hypertension among university students in 

South-West Nigeria. The methodology employed rigorous procedures to ensure the accuracy and reliability 

of the findings, contributing to the body of knowledge on student health and informing evidence-based 

interventions and policies to improve health outcomes within the university population. 

 

RESULT 

Table 1 illustrates the demographic composition and health metrics across a sample of 5110 individuals.  

With an average age of 23.57 (+14.89), the age distribution demonstrates a varied range, with the highest 

proportion falling within the 18-29 age bracket (43.9%), followed closely by those under 18 years (37.7%). 

In terms of sex distribution, the sample displays a near-even split between males (45.9%) and females 

(54.1%). Examining blood group distribution, the data highlights blood group O as the most prevalent 

(53.6%), trailed by groups A (20.7%) and B (21.7%), with AB constituting the least common blood type 

(3.9%). Additionally, the overwhelming majority of individuals are Rhesus positive (95.1%). Analysis of 

blood group phenotypes unveils genotype AA as the most prevalent (73.6%), followed by AS (21.9%) and 

AC (3.3%), with less common genotypes such as CC, SC, and SS also observed. Anthropometric 

measurements reveal an average weight of 67.17 kg and height of 1.67 meters. The prevalence of 

hypertension and malnutrition were 8.7% and 42.7%, respectively. 
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The bar chart (Figure 1) illustrates the distribution of body mass index (BMI) categories within the studied 

population. The largest proportion of individuals falls within the normal weight category, constituting 

57.3%. Following normal weight, the next most prevalent BMI category is overweight (21.5%). 

Additionally, the underweight category represents 9.2% of the sample, suggesting a smaller proportion of 

individuals with a BMI below the normal range, warranting further assessment for potential underlying 

health issues. Moreover, the proportions for different classes of obesity—Class 1, Class 2, and Class 

3—reveal varying degrees of obesity within the population. 

The table 2 examines hypertension prevalence across diverse demographic and health-related variables 

within a sample population. Age demonstrates a notable influence on hypertension rates (p-value = 0.000, X2 
= 397.69), with individuals aged 18-29 years exhibit the highest prevalence (37.0%). Additionally, a 
significant sex disparity is evident (p-value = 0.000, chi-square = 60.24), with males displaying a notably 
higher prevalence (63.4%) compared to females (36.6%). There was also association with packed cell 

volume (PCV) levels (p-value = 0.002, X2= 19.553) and body mass index (BMI) categories (p-value = 

0.000, X2= 237.10). However, variables such as blood group, Rhesus factor, and genotype do not 
demonstrate a significant association with hypertension prevalence (p-values > 0.05). 

The logistic regression analysis presented in table 3 shows the correlation between various independent 

variables—age groups, sex, PCV levels, and BMI categories—and the likelihood of developing 

hypertension, the dependent variable. Regarding sex, males exhibit a significant predisposition to 

hypertension (OR = 2.083, p = 0.001, CI: 1.337- 3.244), which approximately double the odds compared to 

females. Also, BMI categories display a correlation with hypertension likelihood (p < 0.001), with 

increasing BMI significantly elevating the odds of hypertension. Overweight and obese individuals (Classes 

1, 2, and 3) exhibit substantially heightened odds (OR > 2.79) compared to those with a normal BMI, with 

the odds increasing progressively with higher BMI categories. However, age group and PCV levels fail to 

yield significant predictions concerning hypertension (p > 0.05). 

The table 4 provides an overview of the relationship between several demographic and health-related 

variables and BMI (Body Mass Index) status. There is an association between age and BMI status (X2= 
327.661, p< 0.05). The proportion of individuals with abnormal BMI decreases steadily with increasing age, 
with the highest prevalence seen in younger age groups (<18 to 30-39 years) and the lowest prevalence in 

older age groups (60-69 years and >70 years). There were also significant association between sex (X2= 

67.177, p< 0.05), the packed cell volume (PCV) (X2=12.429, p< 0.05) and BMI status. In addition, there 

was a significant association between hypertensive status and BMI status (X2=101.845, p< 0.05). There was 
no significant association between blood group or Rhesus factor and BMI status. 

The logistic regression analysis presented in table 5 shows the correlation between various independent 

variables—age groups, sex, PCV levels, and hypertension—and the likelihood of developing being 

malnourished, the dependent variable. In terms of sex, males (OR = 1.510, p = 0.001, CI: 1.196- 1.908) 

exhibit a significant predisposition to be malnourished, with approximately double the odds compared to 

females. Those who were hypertensive, demonstrated a significant correlation with malnutrition (OR= 

2.147, p < 0.05, CI: 1.647- 2.797), indicating a double burden of disease. However, PCV levels and age 

groups fail to yield significant predictions concerning malnutrition (p > 0.05). 

 

DISCUSSION 

The demographic composition and health metrics of a population provide several important insights into 

potential health implications and necessary interventions (18). Age distribution, sex disparities, prevalence 

of malnutrition and hypertension, and associated factors like packed cell volume (PCV) all play critical roles 
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in understanding and addressing public health challenges 

Age-Sex Distribution and Health Implications 

The age distribution within a population is a crucial determinant of health outcomes and intervention 

strategies. A population with a significant proportion of young adults, particularly those aged 18-29, 

presents unique health challenges and opportunities. While younger populations typically exhibit lower risks 

for certain chronic conditions, (19) they are also more susceptible to behaviors that negatively impact long- 

term health (20), such as poor dietary habits, sedentary lifestyles, and substance use. Studies (17,30) have 

shown that young adults are at a critical juncture where lifestyle choices can significantly influence their 

future health. These studies highlighted that unhealthy eating patterns established during university years 

can lead to chronic diseases later in life. The near-even split between males and females in the population 

suggests that any health interventions or programs should consider sex-specific factors. Differences in male 

and female health risks and behaviors necessitate tailored approaches to effectively address the unique needs 

of each group. 

A prevalence of malnutrition (underweight 9.2%, overweight 21.5% and obese 12.0%) indicates a 
significant health concern within the population. The prevalence of obesity in this study was higher, 

compared to similar studies (5, 6) which found prevalence between 6% and 7.5%. Malnutrition can lead to a 
range of adverse health outcomes, including stunted growth, weakened immune function, increased 

susceptibility to infections, and impaired cognitive development (21). Additionally, malnutrition exacerbates 

the risk of chronic diseases and can contribute to higher morbidity and mortality rates (22,23). The relatively 

low prevalence of hypertension within the participants (8.7%) compared to other studies (13,14,15) is a 
positive indicator of overall cardiovascular health within the population. However, continued monitoring 
and preventive measures are essential to address the likely hypertension risk factors in this population 
(malnutrition). 

HYPERTENSION 

Sex Disparities: The significant sex disparity in hypertension prevalence, with males exhibiting an 
increased risk compared to females, raises important considerations for sex-specific healthcare approaches. 

Studies (24, 25) have revealed male sex as a non-modifiable risk factor. The higher prevalence of 
hypertension among males may be attributed to biological factors such as differences in hormonal profiles 

and genetic predispositions (26), as well as lifestyle factors including higher rates of tobacco and alcohol use 
(27), and lower health seeking behavior among men (28). 

Age and Hypertension: The strong association between age and hypertension prevalence underscores the 

importance of aging as a significant risk factor for the development of hypertension. The escalating rates of 

hypertension observed among younger age group highlights the need for targeted screening and intervention 

strategies among them. This pattern of increasing risk of hypertension with age has been observed with 

several studies (17, 29). These studies highlighted advancing age with physiological changes such as arterial 

stiffness and decreased vascular compliance as contributory to the increased risk of hypertension. However, 

this increase risk among younger age group has been attributed to sedentary lifestyle, unhealthy diet, and 

poor blood pressure monitoring. (30) 

Packed Cell Volume (PCV) and Hypertension: The significant fluctuations in hypertension prevalence 
across different PCV levels highlight the potential role of hematocrit levels in hypertension risk. Similar 

pattern were found in studies (31,32) conducted in Nigeria. Higher PCV levels may be indicative of 

condition such as dehydration (33), which is associated with increased cardiovascular risk. Monitoring PCV 
levels in clinical practice may provide valuable insights into hypertension risk assessment and management, 
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particularly in individuals with underlying medical conditions affecting blood volume and viscosity. 

MALNUTRITION 

Age and Malnutrition: 

The association between young adulthood and malnutrition is complex, influenced by lifestyle, socio- 

economic factors, and physiological changes (9). Despite being viewed as a healthy demographic, young 

adults can experience malnutrition due to poor dietary habits, including excessive consumption of processed 

foods and limited intake of nutritious options like fruits and vegetables (10). Physiological changes during 

this life stage, such as growth spurts and metabolic shifts, increase nutrient demands (34). Busy schedules 

and financial constraints exacerbate the problem (35). 

Male Sex and Malnutrition: The association between male sex and malnutrition reflects a complex 
interplay of biological, social, and cultural factors. While malnutrition affects individuals of all genders, 
males may encounter distinct challenges. Biologically, males often have different nutritional needs due to 

factors like higher muscle mass and metabolic rates (36). Socially, cultural norms may influence dietary 
behaviors, with men sometimes encouraged to consume larger portions or specific types of foods associated 

with masculinity, potentially leading to imbalanced diets (37). Socio-economic factors also play a significant 
role. While men may have greater access to resources in many societies, economic instability, poverty, and 

food insecurity can still impede their ability to maintain a healthy diet especially in Sub-Saharan Africa (38). 
Furthermore, societal expectations around masculinity can discourage men from seeking healthcare or 

nutritional support, contributing to undiagnosed or untreated malnutrition. (39) 

Packed Cell Volume (PCV) and malnutrition: 

Packed cell volume (PCV), a measure of red blood cell volume in the blood, is significantly affected by 

malnutrition (40). In conditions like protein-energy malnutrition (PEM), insufficient intake of vital nutrients 

like iron, folate, and vitamin B12 impairs red blood cell production, leading to decreased PCV levels and 

anemia (41). Anemia results in reduced oxygen transport, causing fatigue and weakness (42). Malnutrition 

also compromises immunity, increasing susceptibility to infections, which can worsen anemia and lower 

PCV levels (21). Regular monitoring of PCV helps assess nutritional status and detect signs of malnutrition.  

Hypertension and malnutrition: The robust correlation between BMI categories and hypertension 

likelihood underscores the critical role of obesity as a major risk factor for hypertension (43, 44). The 

progressively elevated odds of hypertension observed with increasing BMI categories highlight the 

importance of weight management and lifestyle modification in hypertension prevention and control (45). 

Overweight and obese individuals are at significantly higher risk of developing hypertension (43), 

emphasizing the need for comprehensive obesity prevention and treatment strategies, including dietary 

interventions, physical activity promotion, and behavioral counseling (46). 

 

CONCLUSION 

The findings from this underscore the multifactorial nature of hypertension and the importance of 

considering various demographic and health-related variables in its prevention and management. Targeted 

interventions aimed at addressing modifiable risk factors such as malnutrition, unhealthy lifestyle behaviors, 

and aging-related changes are crucial for reducing the burden of hypertension and improving cardiovascular 

health outcomes within the population. Additionally, further research is needed to elucidate the complex 

interactions between these variables and their implications for personalized hypertension management 

strategies. 
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ANNEXES AND SUPPLEMENTARY MATERIAL 

Table 1: Socio-demographic factors 
 

 

Variables 

 

Categories 

Frequencies 

(n=5110) 

 

Percentages (%) 

Age (Mean ± SD) 23.57+14.89  

 Less than 18 years 1923 37.7 

 18-29 years 2241 43.9 

 30-39 years 545 10.7 

 40-49 years 277 5.4 

 50-59 years 97 1.9 

 60-69 years 21 0.4 

 70 years and above 2 0.01 

Sex Male 2344 45.9 

 Female 2766 54.1 

Blood Group A 1060 20.7 

 AB 200 3.9 

 B 1111 21.7 

 O 2739 53.6 

Rhesus Negative (-) 245 4.9 

 Positive (+) 4861 95.1 

Genotype of Patients AA 3760 73.6 

 AC 169 3.3 

 AS 1121 21.9 

 CC 5 0.1 

 SC 20 0.4 

 SS 35 0.7 

PCV of patients (Mean ± SD) 38.5 (9.74)  

 >19 4 0.1 

 20-24 32 1.1 
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 25-29 50 1.8 

 30-34 547 19.3 

 35-39 1842 65.0 

 40-44 357 12.6 

Weight of patients (Mean ± SD) 67.17 (15.18)  

Height of patients (Mean ± SD) 1.67 (0.93)  

BMI (Mean ± SD) 24.02 (5.89)  

BMI Underweight 468 9.2 

 Normal weight 2901 57.3 

 Overweight 1089 21.5 

 Obesity Class 1 416 8.2 

 Obesity Class 2 127 2.5 

 Obesity Class 3 63 1.3 

Blood Pressure Systolic (Mean ± SD) 115.93 (15.26)  

 Diastolic (Mean ± SD) 73.52 (17.43)  

Systolic Blood Pressure <120 3412 66.8 

 120-129 865 16.9 

 130-139 483 9.5 

 140-159 294 5.8 

 160-179 44 0.9 

 >180 12 0.2 

Diastolic Blood Pressure <80 4158 81.4 

 80-89 620 12.1 

 90-99 243 4.8 

 >100 89 1.7 

Hypertension Status Hypertensive 443 8.7 

 Non-Hypertensive 4667 91.3 

  5110  

Table 2: Bivariate analysis using Chi-Square Analysis 
 

Variables Categories Hypertensive Non-hypertensive P value Chi-Square 

  N (%) N (%)   

 

 

 

Age 

< 18 years 65 (14.7) 1858 (39.8) 0.000 397.69* 

18-29 years 164 (37.0) 2077 (44.5)   

30-39 years 87 (19.6) 458 (9.8)   

40-49 years 83 (18.7) 194 (4.2)   

50-59 years 33 (7.4) 64 (1.4)   

60-69 years 11 (2.5) 10 (0.2)   

>70 years 0 (0.0) 2 (0.01)   

Sex 
Male 281 (63.4) 2063 (44.2) 0.000 60.24* 

Female 162 (36.6) 2604 (55.8)   

Blood Group A 98 (22.1) 962 (20.6) 0.367 3.164 
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 AB 11 (2.5) 189 (4.0)   

 B 93 (21.0) 1018 (21.8)  
 

 O 241 (54.4) 2498 (53.5)  
 

Rhesus 
Negative (-) 27 (6.1) 218 (4.7) 0.339 2.166 

Positive (+) 416 (93.9) 4445 (95.2)   

 

 

 

Genotype of Patients 

AA 326 (73.6) 3434 (73.6) 0.827 2.156 

AC 16 (3.6) 153 (3.3)   

AS 98 (22.1) 1023 (21.9)   

CC 0 (0.0) 5 (0.1)   

SC 2 (0.5) 18 (0.4)   

SS 1 (0.2) 34 (0.7)   

 

 

 

PCV of patients 

>19 0 (0.0) 4 (0.2) 0.002 19.553* 

20-24 1 (0.3) 31 (1.2)   

25-29 6 (2.0) 44 (1.7)   

30-34 35 (11.5) 512 (20.3)   

35-39 210 (69.1) 1632 (64.6)   

40-44 52 (17.1) 305 (12.1)   

 

 

 

BMI Group 

Underweight 16 (3.6) 452 (9.8) 0.000 237.10* 

Normal weight 152 (34.5) 2749 (59.5)   

Overweight 142 (32.3) 947 (20.5)   

Obesity Class 1 73 (16.6) 343 (7.4)   

Obesity Class 2 36 (8.2) 91 (2.0)   

Obesity Class 3 21 (4.8) 42 (0.9)   

Table 3: Binary Logistic Regression of the hematological parameters and hypertensive status 
 

 
B S.E. Wald df Sig. OR 

95% C.I.for EXP(B) 

Lower Upper 

Age Grouped   89.011 6 .000    

Less than 18 years 18.472 28110.013 .000 1 .999 105241960.872 .000 . 

18-29 years 19.307 28110.013 .000 1 .999 242659101.186 .000 . 

30-39 years 19.771 28110.013 .000 1 .999 385749844.561 .000 . 

40-49 years 20.508 28110.013 .000 1 .999 806448714.489 .000 . 

50-59 years 20.544 28110.013 .000 1 .999 835908222.104 .000 . 

60-69 years 21.229 28110.013 .000 1 .999 1658377095.769 .000 . 

Sex (Male) .734 .226 10.523 1 .001 2.083* 1.337 3.244 

PCV Grouped   2.361 5 .797    

>19 -18.069 19961.676 .000 1 .999 .000 .000 . 

20-24 -.824 1.056 .609 1 .435 .439 .055 3.477 

25-29 .347 .568 .374 1 .541 1.415 .465 4.307 

30-34 -.247 .308 .644 1 .422 .781 .428 1.428 

35-39 -.148 .178 .690 1 .406 .863 .609 1.223 

BMI Group   50.256 5 .000    
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Underweight -.161 .331 .237 1 .626 .851 .445 1.627 

Overweight .845 .153 30.395 1 .000 2.329* 1.724 3.146 

Obesity Class 1 1.001 .211 22.534 1 .000 2.720* 1.799 4.111 

Obesity Class 2 1.081 .371 8.508 1 .004 2.947* 1.426 6.094 

Obesity Class 3 1.637 .453 13.042 1 .000 5.142* 2.114 12.504 

Constant -22.275 28110.013 .000 1 .999 .000   

Table 4: Bivariate analysis between hematological parameters and BMI status 
 

Variables Categories 
Abnormal BMI Normal Weight 

P value Chi-Square 
N (%) N (%) 

 

 

 

Age 

< 18 years 697 (32.2) 1215 (41.90)  

 

 

0.000 

 

 

 

327.661* 

18-29 years 828 (38.3) 1394 (48.1) 

30-39 years 346 (16.0) 192 (6.6) 

40-49 years 197 (9.1) 73 (2.5) 

50-59 years 77 (3.6) 19 (0.7) 

60-69 years 16 (0.7) 4 (0.1) 

>70 years 1 (0.01) 1 (0.01) 

Sex 
Male 851 (39.3) 1478 (50.9) 

0.000 67.177* 
Female 1312 (60.7) 1423 (49.1) 

 

Blood Group 

A 457 (21.1) 596 (20.5) 
 

0.610 

 

1.822 
AB 76 (3.5) 121 (4.2) 

B 465 (21.5) 639 (22.0) 

O 1165 (53.9) 1545 (53.3) 

Rhesus 
Negative (-) 107 (4.9) 137 (4.7) 

0.894 0.224 
Positive (+) 2054 (95.0) 2762 (95.2) 

 

 

 

Genotype of Patients 

AA 1595 (73.7) 2128 (73.4)  

 

 

0.344 

 

 

 

5.628 

AC 61 (2.8) 108 (3.7) 

AS 486 (22.5) 626 (21.6) 

CC 1 (0.0) 4 (0.1) 

SC 8 (0.4) 12 (0.4) 

SS 12 (0.6) 23 (0.8) 

 

 

 

PCV of patients 

>19 0 (0.0) 4 (0.2)  

 

 

0.029 

 

 

 

12.429* 

20-24 13 (1.2) 19 (1.1) 

25-29 19 (1.7) 29 (1.7) 

30-34 243 (21.8) 300 (17.7) 

35-39 689 (61.9) 1140 (67.2) 

40-44 149 (13.4) 205 (12.1) 

Hypertensive Status 
Non-Hypertensive 1875 (86.7) 2749 (94.8) 

0.000 101.845* 
Hypertensive 288 (13.3) 152 (5.2) 
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Table 5: Binary Logistic Regression of the hematological parameters and BMI 
 

 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 

Lower Upper  

Age Grouped   134.234 6 .000    

Less than 18 years .922 1.417 .424 1 .515 2.514 .157 40.382 

18-29 years .893 1.416 .398 1 .528 2.443 .152 39.187 

30-39 years -.169 1.420 .014 1 .906 .845 .052 13.654 

40-49 years -.352 1.427 .061 1 .805 .703 .043 11.522 

50-59 years -.865 1.448 .356 1 .550 .421 .025 7.197 

60-69 years -.708 1.564 .205 1 .651 .493 .023 10.567 

Male .412 .119 11.972 1 .001 1.510 1.196 1.908* 

PCV Grouped   3.334 5 .649    

<19 20.893 20096.136 .000 1 .999 1184453181.536 .000 . 

20-24 -.018 .389 .002 1 .963 .982 .459 2.104 

25-29 .389 .350 1.238 1 .266 1.476 .744 2.928 

30-34 .073 .174 .176 1 .675 1.076 .765 1.513 

35-39 .178 .124 2.054 1 .152 1.194 .937 1.523 

Hypertensive .764 .135 32.004 1 .000 2.147 1.647 2.797* 

Constant -1.354 1.432 .894 1 .345 .258   

 

 

Figure 1: Bar Chart showing the Body Mass Index of the Patients. 
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