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Abstract 

Background: Hypertension is a prevalent chronic condition globally and poses a significant 

public health burden in relation to cardiovascular diseases, stroke and renal diseases. 

Identification of the disease at an early stage and associated risk factors are necessary for 

successful prevention and control. Aim: To evaluate selected demographic and clinical 

features of adult subjects and to assess the relationship between selected risk factors and 

hypertension history. Materials and methods: We performed a cross-sectional study on 160 

adult subjects. A structured questionnaire on demographic features, anthropometric 

measurements, blood pressure, history of hypertension, and use of antihypertensive drugs, 

was administered. Data were analyzed using descriptive statistics, Chi-square testing and 

statistical significance was set at P < 0.05. Results: The study population consisted of 160 

subjects (n=80 hypertensive patients and n=80 normotensive controls). And 46.2% of those 

with hypertension were obese, 33.8% were overweight. Based on ACC/AHA categorization, 

were in Elevated 8.75%, Stage 1 HTN48.75%  and 42.5% in Stage 2 HTN. The hypertensive 

group also had significantly greater systolic and diastolic blood pressure, and body weight 

than the control group (P < 0.05). Conclusion: Findings, this clearly demonstrates that 

hypertension remains a significant public health issue, associated with several demographic 

and behavioral characteristics . Promoting healthy lifestyle, blood pressure screening, and 

early treatment intervention may help alleviate the hypertension load in the society. 

Keyword : Elevated Blood Pressure; Body Mass Index; Adults; Cross-Sectional; Risk 

Factors; Hypertension. 
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INTRODUCTION 
Hypertension Non-Communicable Disease 3 is a highly prevalent disease globally and continues 

to pose a significant public health problem due to its strong link with cardiovascular disease, 

stroke, chronic kidney disease, and premature death [1,2]. 2 Due to the lack of symptoms in the 

early stages of Disease X, hypertension is known as the “silent killer,” which causes late 

diagnosis and more likelihood of adverse outcomes [2]. The pathogenesis of hypertension is 

complex and multifactorial, and is the result of an interaction between genetic, environmental, 

metabolic, and lifestyle-related factors [3]. Advanced age is the most powerful determinant among 

the nonmodifiable risk factors for high blood pressure. Ageing progressively induces structural 

and functional alterations in the blood vessels (arterial stiffness, endothelium-dependent 

vasodilation, vascular smooth muscle cell tone, and vascular elasticity) those play a crucial role in 

elevating blood pressure [4,5]. Obesity, assessed frequently by body-mass index (BMI), is a strong 

and established modifiable risk factor for hypertension, pathophysiological mechanisms by 
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which excess body weight leads to hypertension include sympathetic nervous system activation, 

insulin resistance, chronic inflammation, endothelial dysfunction, and activation of the renin–

angiotensin–aldosterone system [6,7]. As a result, the odd for developing hypertension in 

overweight and obese is significantly higher than that for those with normal body weight. Rapid 

urbanization, dietary change, declining physical activity, and rising obesity rates have driven an 

increase in the prevalence of hypertension in developing countries such as Iraq, with the highest 

rates of growth seen in recent decades [8]. This escalating pressure burden the healthcare systems, 

and it is important that locally applicable risk factors be identified in order to inform appropriate 

interventions for prevention and control, despite many investigations conducted internationally on 

hypertension and associated risk factors, there seems to be a lack of information with regard to 

southern Iraq specifically, particularly the association between age and BMI [9]. Elucidating these 

associations in the local population is crucial for the design of focused public health strategies and 

for the identification of individuals at high risk for early screening. Hence the present study was 

designed to compare age and body mass index (BMI) in hypertensive adults against a 

normotensive control group from Maysan Governorate, Iraq, and to determine their relationship 

with hypertension. 

MATERIALS AND METHODS  

Study Design and Setting 
This study aims to assess the correlation between age and body mass index (BMI) with 

hypertension among adults in Maysan Governorate, Iraq in a cross-sectional design. 80 

hypertensive patients and 80 age matched normotensive healthy controls were included in the 

study. Demographic data, anthropometric measurements, and blood pressure were obtained and 

analyzed for the association of age and BMI with AHT. 

Study Population and Sampling 
The present study was conducted on 160 participants, consisting of 80 patients with hypertension 

and 80 normotensive controls. Convenience sampling was used to recruit participants from the 

community. This strategy was adopted because of availability of the participants and in order to 

have an equal comparison between two groups. However, since the sampling technique was 

convenience sampling, the sample may not be representative of the whole adult population of 

Maysan Governorate, thus the results should be generalized with caution. They were eligible if 

they were 18 years old or above and were willing to participate in the study. Subjects with 

unfinished questionnaires or unmeasured blood pressures were not included in the study. 

Data Collection 
The paper-based questionnaire was developed in advance to collect data. The questionnaire 

contained questions on demographics (age and sex), medical history, prior diagnosis of 

hypertension, use of antihypertensive medications, and smoking status. Body mass index (BMI) 

was expressed as kg/m 2 and was derived from measured height and weight. After participants 

had rested for a minimum of five minutes in a sitting posture, the investigator directly recorded the 

blood pressure using a validated Rossmax digital sphygmomanometer. When two measurements 

were taken in succession within 2–3 minutes, the mean of the readings was used for the data 

processing. The data collected was coded and analyzed to contrast between hypertensive and 

normotensive individuals, as well as determine the relationship between age and BMI with 

hypertension. 
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Anthropometric Measurements 
Body weight was recorded in kilograms (kg) and centimeters (cm). The Body Mass Index (BMI) 

formula was used:( BMI = Body weight (kg) / Height² (m²)). Participants were divided into three 

groups: normal weight, overweight, and obese, based on World Health Organization guidelines. 

Blood Pressure Classification 
Blood pressure was classified as normal person blood pressure and patient blood pressure. 

Hypertension was classified into three stages elevated, first and second, but in the study, both 

cases were calculated together, and the instructions were extracted from the leading American 

College of Cardiology/American Heart Association (ACC/AHA) guidelines 2017 [10]. 

Statistical Analysis 
The data processing and analysis were carried out by using the Microsoft Excel 2021 (Microsoft 

Corporation, Redmond, WA, USA). Descriptive statistics for continuous variables were the mean 

± standard deviation (SD) and for categorical variables were frequencies and percentages. The 

differences between the groups were tested by the independent samples t-test for continuous 

variables and the Chi-square test for categorical variables. A Pvalue of <0.05 was considered to be 

statistically significant. 

Ethical Considerations 
The study was performed according to the principles of the Declaration of Helsinki. Written 

informed consent was obtained from all participants prior to data collection. The confidentiality 

and anonymity of the participants were strictly preserved and the data were used solely for 

scientific purposes. 

RESULT AND DISCUSSION 

Results  

Participant Characteristics 
A total of 160 participants were included in the present study, 80 with hypertension and 80 

normotensive healthy subjects. The demographic and clinical data of the two groups are shown in 

Table 1. Hypertensive subjects had a significantly higher body weight, systolic blood pressure 

(SBP), and diastolic blood pressure (DBP) than the controls (P < 0.05). There were no statistically 

significant differences in age or height between the two groups (P > 0.05) in contrast. 

Table 1. Demographic and Clinical Characteristics of the Study Participants 

Variable Mean ± SD / n (%)Control Mean ± SD / n (%)Patient P-value 

Age (years) 33.6±12.4 36±14.5 0.429 

Height (cm) 158.3±14.3 162.4±6.8 0.106 

Weight (kg) 73.4±11.3 79.4±13.3 0.033 

Systolic Blood Pressure 

(mmHg) 
117±1.3 139±1.3 0.001> 

Diastolic Blood Pressure 

(mmHg) 
76±0.8 82±0.8 0.001 

Note. Continuous variables are presented as the mean ± standard deviation (SD); Number of cases and 

percentages were reported for categorical variables. 

Figure 1 shows the average age, height, weight, systolic blood pressure, and diastolic blood 

pressure between patients with hypertension and healthy individuals. Hypertensive individuals 
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were heavier and had higher blood pressure than healthy controls, whereas age and height slightly 

differed. 

 

Figure 1. Comparison of the Mean Age, Height, Weight, Systolic Blood Pressure, and Diastolic Blood 

Pressure Between Hypertensive Patients and Healthy Controls. 

Figure 2. Comparison of Mean Systolic Blood Pressure (SBP) and Diastolic Blood Pressure 

(DBP) Between Hypertensive Patients and Healthy Controls. 

 

 
Figure 2. Comparison of Mean Systolic and Diastolic Blood Pressure Between Hypertensive Patients 

and Healthy Controls 

Body Mass Index Distribution Among Hypertensive Patients 
The proportion of hypertensive patients in each BMI category is shown in Table 2. Of the 80 

patients, 46.2% were obese, 33.8% were overweight, and 20.0% had normal body weight based 

on the classification of the World Health Organization (WHO).This suggests that a large number 

of hypertensive patients were overweight. 
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Table 2. The BMI Categories for the Participants in the Study (N = 80) 

BMI Category N % 

Normal weight 16 20.0 

Overweight 27 33.8 

Obese 37 46.2 

Total 80 100.0 

            Note. BMI = Body Mass Index. 

Figure 3 shows the prevalence of BMI categories in hypertensive individuals. Overweight was the 

second highest category and normal body mass was the least proportion of patients. 

 
Figure 3. Frequency of BMI Categories in Hypertensive Cases (n=80). 

Blood Pressure Classification Among Hypertensive Patients 
Table 3 displays blood pressure status of hypertensive patients according to 2017 ACC/AHA 

guidelines. Almost half of the patients (48.75%) were in the Stage 1 hypertension group and 

42.5% in the Stage 2 group. A mere 8.75% were identified as having elevated blood pressure. 

These findings suggest that the majority of hypertensive individuals lie within Stage 1 or Stage 2 

hypertension group. 

Table 3. Blood Pressure Classification Among Hypertensive Patients (N = 80) 

Blood Pressure Classification N % 

Elevated 7 8.75 

Stage 1 Hypertension 39 48.75 

Stage 2 Hypertension 34 42.5 

Total 80 100.0 

        Note. The blood pressure was categorized based on the American College of Cardiology/American Heart 

Association (ACC/AHA) guidelines. 

.  

Figure 4 displays the distribution of blood pressure categories in hypertensive subjects. Stage 1 

hypertension was the most common group, followed by Stage 2 hypertension, and only a handful 

of subjects were in the elevated blood pressure category. 
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Figure 4. Breakdown of Blood Pressure Categories in Patients with Hypertension Based on the 2017 

ACC/AHA Guidelines (n = 80). 

DISCUSSION 

Hypertension continues to be the top modifiable risk factor for CVD and its associated mortality 

burden globally. This work aims to estimate the association between age, body mass index (BMI), 

and hypertension among adults in Maysan Governorate, Iraq. The findings revealed a significant 

prevalence of being overweight and obese and elderly had neither low systolic BP nor low 

diastolic BP irrespective of their BMI values. These results are in line with the well-known 

importance of both age and obesity as major risk factors for hypertension. Similarly, a recent 

meta-analysis recently highlighted the impact of a number of modifiable and non-modifiable risk 

factors on the development of arterial hypertension [4].A major finding of this research the large 

number of overweight and obese subjects. This finding is especially significant against the 

backdrop of the Eastern Mediterranean region, where unhealthy diets and obesity are leading 

public health problems [8]. Prior studies also revealed a positive association between BMI and 

blood pressure in adults, which supports the association in this study [9]. The relationship between 

obesity and hypertension is a well-established one, and there are a number of biological pathways 

that may contribute to this association including sympathetic nervous system activation, 

endothelial dysfunction, chronic inflammation, and renin-angiotensin-aldosterone system 

activation, recent data advance the concept that endothelial dysfunction is the biologic mechanism 

linking obesity-hypertension-cardiovascular disease [7]. Hence, the extremely high rates of 

hypertension in study participants with a high body mass index in this study was biologically 

plausible and in concordance with the existing body of evidence. This study also indicated that 

hypertension prevalence is higher in older age. This supports the notion that older age is a robust, 

non-modifiable risk factor for hypertension [4]. Age-related vascular changes significantly 

influence this association. Vascular aging is associated with generalized atherosclerosis of the 

intimal layer, including structural and functional changes in the arterial wall that can lead to 

increased systolic blood pressure and the risk of cardiovascular disease [5]. New insights into 

healthy aging and cardiovascular disease highlight the significance of age-related cardiovascular 

changes in the elderly [11]. The higher prevalence of hypertension in the older subjects of this 

study could be, at least in part, an indication of the long-term impact of vascular aging and 

atherosclerosis. Recent studies in hypertensive subjects confirm the correlation found between 

body mass index (BMI) and hypertension, bas this index is related to variations in hemodynamic 

parameters [12,13]. This corroborates the results of this study and infers that obesity may affect 

blood pressure by metabolic and hemodynamic routes. In addition, the coexistent of obesity and 

hypertension is more worrying because the two diseases that can increase cardiovascular disease 

risk us all and which may be an extensive manifestation of cardiometabolic risk factors [14,15]. 
However, there was no statistically significant association between sex and hypertension, this 

may imply that sex per se is not the major determinant of hypertension in the present study 

population as opposed to other factors such as age and BMI. Nevertheless, this finding must be 

interpreted with caution because the disparity of males and females in the sample may have 

limited the power to identify a statistically significant difference between the two sex groups. 
There is a need for more research with larger sample sizes to consider the role of gender and other 

factors that might be relevant [6,16]. The results of this study indicate its general prevalence in 
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Maysan Governorate. We emphasize the correlation between high blood pressure and the 

importance of addressing modifiable risk factors such as healthy nutrition, appropriate physical 

activity, weight control, and risk assessment. These data, which use the term obese, indicate that 

communication is particularly important in this group regarding obesity, blood pressure, and 

skeletal rigidity [17,18]. The effectiveness of healthy lifestyle choices in improving the overall 

health of many age groups and controlling high blood pressure is demonstrated [19,20]. Therefore, 

it is essential to follow a method for regularly monitoring blood pressure, and individuals with a 

high body mass index may be at increased risk of heart disease and other cardiovascular problems. 

CONCLUSION 
This is the first study from Maysan Governorate, Iraq to assess age and body mass index (BMI). 

The study found that participants were overweight and obese, indicating a potential public health 

problem. It also revealed a direct correlation between these factors, notably elevated blood 

pressure, confirming that age and BMI are key determinants of hypertension. These findings 

underscore the importance of regular blood pressure checks, early detection of at-risk individuals, 

and lifestyle interventions, including adopting a healthy lifestyle, maintaining a healthy weight, 

and engaging in physical activity. These measures could contribute to better disease prevention 

and a reduction in hypertension and its cardiovascular complications among the Iraqi population. 

Strengths of the Study 

This research has a few positive points. First, it reports recent data on hypertension in an adult 

population in Maysan Governorate, an area where epidemiological data have been scarce. 

Secondly, billing pressure was measured and anthropometric evaluation was standardized, which 

enhanced the quality of the obtained data. Third, both demographic and anthropometric 

parameters were analyzed in this research, thus allowing for a more comprehensive insight into 

the factors contributing to the development of hypertension in the local residents. 

Limitations of the Study 

Some limitations ought to be taken account of in the interpretation of the results. The cross-

sectional design cannot infer causality relationships. The representativeness of the study 

population could have been compromised by the relatively small sample size and the sampling 

method of convenience. Additionally, several relevant factors such as smoking status, dietary 

sodium intake, physical activity, diabetes mellitus, family history of hypertension and 

socioeconomic status were not considered in the analyses. Thus, potential confounders were not 

completely adjusted for by multivariable statistical models, which may limit the interpretation and 

generalization of the observed association(s). It is recommended that prospective longitudinal 

studies with larger sample size and moderation assessment of potential confounders be conducted 

to replicate and further extend these findings. 

Recommendations 

 Establish community links and conduct hypertension screening for early case detection 

among adults and above 40 years of age. 

 Raise the public awareness of the importance of life long healthy body weight. 

 Motivate the Primary Health Care (PHC) centres to do BMI and BP measurements as a 

routine for their attendance. 

 Promoting health awareness aimed at preventing high blood pressure and its 

associated heart disease. 

 It is recommended to conduct larger, representative studies in other Iraqi 

governorates and to account for other differences such as smoking, family 

history, and activity levels to confirm the findings. 
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 العلاقة بيي العور وهؤشر كتلة الجسن وارتفاع ضغط الذم لذى البالغيي في هحافظة هيساى، العراق: دراسة هقطعية

 الولخص

ا لارحباغّ كبٛزا نهصحت انؼايت َظز اانؼانى، ًٔٚثم ححذٚو أحذ أكثز الأيزاض انًشيُت شٕٛػا فٙ ؼذ ارحفاع ظغػ انذانخهفٛت: ٚ

بأيزاض انقهب ٔالأٔػٛت انذيٕٚت، ٔانسكخت انذياغٛت، ٔاظطزاباث انكهٗ. ٔٚؼُذ انكشف انًبكز ػٍ ػٕايم انخطز انًزحبطت بّ 

انخصائص انذًٕٚغزافٛت ٔانسزٚزٚت ٔححذٚذْا أيزًا بانغ الأًْٛت نهٕقاٚت انفؼانت يُّ ٔإدارحّ. انٓذف: ْذفج ْذِ انذراست إنٗ حقٛٛى 

زٚج دراست يقطؼٛت نهبانغٍٛ، ٔدراست انؼلاقت بٍٛ ػٕايم انخطز انًخخارة ٔحارٚخ الإصابت بارحفاع ظغػ انذو. انًُٓجٛت: أجُ

ا. جًُؼج انبٛاَاث باسخخذاو اسخبٛاٌ يُُظى حعًٍ انخصائص انذًٕٚغزافٛت، ٔقٛاساث انجسى، ٔقزاءاث يشاركا بانغ 160شًهج 

غػ انذو، ٔحارٚخ الإصابت بارحفاع ظغػ انذو، ٔاسخخذاو أدٔٚت خفط ظغػ انذو. اسخخُذيج الإحصاءاث انٕصفٛت ٔاخخباراث ظ

 80يشاركًا ) 160. انُخائج: شًهج انذراست P < 0.05يزبغ كا٘ نخحهٛم انبٛاَاث، ٔاػخبُزث انذلانت الإحصائٛت ػُذ يسخٕٖ 

ا كًجًٕػت ظابطت(. يٍ بٍٛ يزظٗ ارحفاع ظغػ انذو، كاٌ شخصًا س 80يزٚعًا بارحفاع ظغػ انذو( ٔ) ًً % ٚؼإٌَ 46.2هٛ

% ٚؼإٌَ يٍ سٚادة انٕسٌ. ٔفقاً نخصُٛف جًؼٛت انقهب الأيزٚكٛت/انكهٛت الأيزٚكٛت لأيزاض انقهب، كاٌ 33.8يٍ انسًُت، ٔ

% يٍ انًزحهت انثاَٛت. 42.5ٗ، ٔ% يٍ انًشاركٍٛ ارحفاع ظغػ انذو يٍ انًزحهت الأٔن 48.75% ظغػ دو يزحفغ ٔ 8.25نذٖ

كًا نٕحع ارحفاع يهحٕظ فٙ ظغػ انذو الاَقباظٙ ٔالاَبساغٙ ٔٔسٌ انجسى نذٖ يزظٗ ارحفاع ظغػ انذو يقارَتً بانًجًٕػت 

(. انخلاصت: حشٛز انُخائج إنٗ أٌ ارحفاع ظغػ انذو لا ٚشال ًٚثم يشكهت صحٛت ْايت، ٔٚزحبػ بؼٕايم P < 0.05انعابطت )

ٛت ٔأخزٖ يخؼهقت بًُػ انحٛاة. ٔقذ ٚسُٓى حشجٛغ أًَاغ انحٛاة انصحٛت، ٔإجزاء فحٕصاث دٔرٚت نعغػ انذو، ٔانخذخم دًٕٚغزاف

 انًبكز فٙ انحذ يٍ ػبء ارحفاع ظغػ انذو فٙ انًجخًغ.
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