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ANALYSING THE IMPACT OF AWARENESS ON THE MANAGEMENT AND TREATMENT OF HYPERTENSION

ABSTRACT
Hypertension is one of the leading non-communicable diseases worldwide, significantly contributing to cardiovascular complications. Earlier studies have shown that there is a low awareness rate of hypertension among the African populations. This study employs the linear regression model using the generalized linear model (glm) built in RStudio to analyze the relationship between awareness and the management of the disease among individuals in Makurdi Local Government Area of Benue State, North-Central Nigeria. Data was collected from 225 respondents through random sampling using a structured questionnaire. The sample composed of 78% respondents that are either hypertensive or associates with those that are hypertensive. Among the hypertension cases, 11% are directly affected, 40% female and 60% male, which indicates that in every 100 people, 11 individuals could be hypertensive. The study discovered that among the hypertensive population which are mostly 41 – 60 years, 83.5% sought medical advice, 89% experienced certain medical complications and 88.4% developed one or more behavioral changes. Notably, healthcare initiatives such as The Nigerian Heart Foundation (NHF), Integrated Health Outreach Programs, and the Hypertension Awareness Program in Makurdi have played crucial roles in increasing public awareness about hypertension and promoting early intervention. These programs have been pivotal in encouraging individuals to seek medical advice and follow proper treatment regimens. From the model analysis, the result revealed that high awareness levels, largely driven by these healthcare programs, positively influence patients seeking medical attention. Additionally, familiarity with the causes and risks of hypertension, often promoted through such programs, strongly influences patients' adoption of healthy behavioral changes.
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1.	INTRODUCTION
Hypertension, also known as high blood pressure, is diagnosed when blood pressure is measured on two different days and the systolic blood pressure readings on both days is greater or equal to 140mm Hg and/or the diastolic blood pressure reading on both days is greater or equal to 90mm Hg. Hypertension is one of the most prevalent non-communicable diseases in West Africa that can be properly managed with good primary care. Effective management is crucial for controlling the disease and preventing complications [7].
One of the major leading risk factors for cardiovascular diseases globally is hypertension, contributing over 10 million deaths annually. As at 2023, an estimated 1.28 billion adults aged 30-79 years worldwide have hypertension with a majority of them living in low- and middle-income countries [1]. Key facts from the world health organization say an estimated 40% of adults with hypertension are not aware that they have the condition.
The world health organization (WHO) shared the significant benefits of early detection, treatment, and self-care of hypertension. They said early detection of the disease can significantly reduce the risk of heart attacks, heart failure, strokes, and kidney failure [6].
An analysis in 2021 among Nigerians with hypertension revealed that only 29% were aware of their hypertension diagnosis, 12% were receiving treatment and as little as 3% had achieved control of the condition [2]. Among elderly Nigerians, a study conducted in Ibadan revealed that about 7,800 of individuals with hypertension were unaware of their condition. Among the minority who were aware, 77.1% had uncontrolled hypertension, even though they reported being on treatment [4].
Improving awareness of hypertension has been identified as one of the major medical and health challenges in its prevention and treatment [5]. In the study carried out to access hypertension knowledge, awareness, and attitude in hypertensive individuals, it was discovered that even though most hypertensive patients were well informed about the meaning of hypertension and its serious implications for their health, they were generally not aware of the important measures responsible for the control of the disease [5].
Hypertension has affected the health and well-being of many individuals. In many instances, they only become aware of the situation when complications arise, causing them to be hospitalized. There are notable healthcare initiatives such as Nigeria Health Foundation (NHF), Integrated Health Outreach Programs, and the Hypertension Awareness Program in Makurdi which are playing crucial roles in increasing public awareness about hypertension and promoting early intervention [13, 14]. This study aims to investigate the impact of awareness of hypertension on the likelihood of individuals in Makurdi Local Government Area seeking medical treatment and adopting lifestyle changes for managing the condition.
2.	MATERIALS AND METHODS
2.1	Study Site and Population
In this study, the target group is individuals within Makurdi metropolis. Makurdi is one among the 23 Local Government Areas of Benue State, in the middle belt, North Central of Nigeria. It is the capital city of the State and is located between longitude  and  and latitude  and  characterized by undulating rolling plain with irregular river valley and ridges with steep slopes [8]. Based on the 2006 census, Makurdi has a total population of 297,398 which amounts to 7.0486 % of the Benue State population [9]. The projection from the 2006 census recorded by the National Population Commission (NPC) shows that Benue State has a total population of 6,141,284 in 2022. Consequently, Makurdi can be said to have a projected population of 432,875 in 2022 [10]. 
2.2	Data Collection and Preprocessing
The study used questionnaire written in English as tool for data collection. The questionnaire is built into four sections; the first section has questions pertaining information on the respondent, the second section is on the health status and awareness level of the respondent, the third section has questions related to sources of awareness and its impact while the fourth section has questions related to barriers to awareness dissemination and possible suggestions for improvement. The questionnaire was administered to individuals directly at different locations within Makurdi metropolis and via the assistance of google forms link. The sample selection is random sampling.
The study succeeded in receiving 225 feedback from the various individuals reached out to with the questionnaire. There were 105 direct feedback and 120 feedback from the google forms. The responses were extracted from the google forms and the hard copy submissions using the Excel spreadsheet and cleansed to remove all forms of amplifiers. The code generated within the RStudio is used for the data analysis to generate the various results obtained.
2.3	Model Analysis
Linear regression model is an aspect of mathematics that shows the relationship between the regressor or predictor variable,  and the dependent or response,  variable. It could be simple (having one predictor variable) or multiple (having more than one predictor variable) linear regression. A multiple linear regression model is defined by the equation
	…	(1)
where   is the intercept,  ,  are the regression coefficients and  is the random error term [11]. 
The generalized linear modeling (glm) is a development of linear models to accommodate both non-normal response distributions and transformations to linearity in a clean and straightforward way. A generalized linear model may be described in terms of the following sequence of assumptions among others:
· There is a response,  of interest and predictor variables  whose values influence the distribution of the response.
· The predictor variables influence the distribution of  only through a single linear function which is called the linear predictor, and takes the expression
 	…	(2)
hence has no influence on the distribution of  if and only if  is zero [12].
In the R programming platform, the class of generalized linear models includes gaussian, binomial, poisson, inverse gaussian and gamma response distributions and also quasi-likelihood models where the response distribution is not explicitly specified. In the latter case the variance function must be specified as a function of the mean, but in the other cases this function is implied by the response distribution [12].
This research employs the multiple linear regression model using the generalized linear model (glm) built in RStudio to investigate the impact of the occupation, educational and awareness level of hypertensive patients, their ability to identify causes and risks of hypertension and the challenge of accessing information on their responses to treatment and management of the disease. 
3.	RESULT AND DISUCSSION
3.1	Data Analysis
The feedback from the samples collected gave 225 respondence with 60% non-hypertensive cases and 40% hypertensive condition. Among the feedback of hypertensive cases, 25 (11%) were directly affected which indicates that in every 100 people, 11 individuals could be hypertensive. This signifies a very high hypertensive case value and therefore calls for interventions. Furthermore, considering the non-hypertensive cases, 15% of these individuals admit total ignorance of the disease.
The pictorial representation of the results extracted from the collection of the hypertensive cases (both those directly and indirectly affected) are captured in Figures 1 to 3. The majority of the respondence are within the age group of 41 – 60 years where 58.2% are male and 41.8% female. The married and singles accounts for 51.6% and 37.4% of the population respectively. Their occupation varied; students (27.5%), self-employed (33%), civil servants (22%), public servants (16.5%) and retirees (1.1%). The various educational levels and their level of awareness regarding hypertension are shown in Figure 1.
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Fig. 1:  personal information of those associated with hypertensive cases
3[image: ]
Fig. 2: the health and awareness status of those associated with hypertensive cases
The results in Figures 2 and 3 indicate that 78% of the people with hypertensive cases or their associates are familiar with the causes and risks of hypertension even though only 19.8% of these individuals are very self-confident while 38.5% are partly confident. The study discovered 83.5% of those with hypertensive condition sought medical advice or treatment, though only 38.9% are regular at routine check-up, 57.9% attend occasionally while 3.2% don’t attend at all. In all, 89% of those suffering from hypertension experience medical complications and 88.4% develop one or more behavioral changes as shown in Figure 3.
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Fig. 3: level of awareness of those associated with hypertensive cases and the impact
In addition, those that are hypertensive were extracted from the collection and analyzed. The results are represented in Figures 4 to 6. Similar to the previous results, 56% of those affected are within the age group of 41 – 60 years with 60% male and 40% female. Those affected are majorly married and single people. They have varied occupations with the following details: students (36%), self-employed (24%), civil servants (20%) and public servants (20%). The percentage of those with O’Level and PhD certificates are 20% each, those with First Degree are 44% while those with Masters are 16%. They possess different levels of awareness as regards hypertension; details are captured in Figure 4.
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Fig. 4: personal information of individuals with hypertension
Furthermore, it is observed from the results in Figures 5 and 6 that 44% of these patients do have family history of hypertensive cases, 88% are familiar with the causes and risks of hypertension but only 40% are very confident in themselves while 20% are partly confident. The result revealed that a good percentage (90%) of these individuals sought medical advice or treatment, but only 41.6% engage in regular routine check-up, 54.2% attend occasionally while 4.2% did not. Those with medical complications from hypertension are put at 48% and individuals that develop one or more behavioral changes are 95.6% in total (details in Figure 6).
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Fig. 5: the health and awareness status of those with hypertensive cases
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Fig. 6:  level of awareness of hypertensive individuals and the impact
3.2 Linear Regression Model
In analyzing the impact of awareness on hypertensive patients as regards seeking medical advice or treatment, and their behavioral changes, the study uses the multiple linear regression model defined in eqn. (1) via the RStudio in the R programming platform.
The first scenario considers patients seeking medical advice or treatment as the response variable which depends on the predictors: patients’ occupation, educational level, level of awareness on hypertension, familiarity with the causes and risk of hypertension, and being challenged in accessing information on hypertension. The predictors were ranked as follows:
· Occupation – Students (0), Civil servants (1), Public servants (2) and Self-employed (3)
· Educational level – O’Level (0), Degree (1), Masters (2) and PhD (3)
· Awareness level – Very low (0), Low (1), Moderate (2), High (3), and Very high (4)
· Familiar with causes and risk – No (0), Yes (1)
· Challenged accessing – No (0), Yes (1)
Two model equations were analyzed within the scope of the first scenario. The first has the predictors as occupation, educational level, awareness level, familiarity with causes and risk, and challenge accessing awareness. The result with Akaike's ‘An Information Criterion’ (AIC) of 31.337 as shown in Figure 7(a) indicates that only awareness level (4) has significant impact on patients influencing their action in seeking medical advice or treatment. The second model excludes occupation from the predictors and the outcome indicates AIC of 30.936 and shows that only awareness levels (3) and (4) do have significant impact in influencing patients in seeking medical advice or treatment (see details in Figure 7(b)). Therefore, since the AIC of the second model is less than the first, the formal is considered for analysis.
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(a)							(b)
Fig. 7: the results from the model analysis for medical advice or treatment (a) include all the predictors (b) exclude occupation
Similarly, while investigating behavioral changes, two model equations were also analyzed using same predictors in the first and second model equations for medical treatment respectively. The results from the first and second model equations as seen in Figure 8(a) and (b) indicate AIC of 11.74 and 11.013 respectively and show that only the familiarity of patients with causes and risk of hypertension has significant impact in influencing their behavioral changes. The second model equation is also adopted since it has less AIC value than the first model equation.
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(a)							(b)
[bookmark: _GoBack]Fig. 8: the results from the model analysis for behaviorial changes (a) include all the predictors (b) exclude occupation
4.	CONCLUSION AND RECOMMENDATIONS
In this study, we analyzed the impact of awareness on the management and treatment of hypertension. The analysis reveals that awareness level is a significant predictor for hypertensive individuals to seek medical advice and adapt behavioral changes that can significantly control the disease. However, a notable proportion of individuals are unaware of their condition, which calls for attention to the need for more improved and strategized awareness programs targeted at health education, subsidize and easy access to healthcare. Majority of the respondents advocate for community-based awareness programs to enlighten the masses on hypertension and also the provision of accessible healthcare services and facilities, specially in remote areas, to handle cases of hypertension.
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