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Blood pressure Control and its barriers among adult rural dwellers living with hypertension in Ido-Osi Communities of  Ekiti State, Southwest Nigeria



Abstract:
Objectives: The study determined the prevalence of blood pressure control and its barriers among adult rural dwellers living with hypertension in  Ido-Osi Communities of Ekiti State, Southwest Nigeria.
Methods: A multistage sampling technique was employed to recruit 180 patients with hypertension in two rural communities of Ekiti State, Southwest Nigeria. Socio-demographic data and barriers to blood pressure control were collected using a structured questionnaire adapted from the WHO STEP-WISE approach to non-communicable disease surveillance. Blood pressure and body mass index were measured and recorded. Data were analyzed using STATA version 16. Multivariate logistic regression analysis using odds ratio at 95% confidence interval was used to identify factors contributing to blood pressure control. 
Results: The prevalence of blood pressure control was 40%. Hypertensive patients who were of younger age group (AOR = 12.143, 95%CI: 2.178-28.636), could afford antihypertensive medications (AOR =8.573, 95% CI: 1.404-25.948) physically active (AOR =2.016, 95%CI: 1.007-3.699), consumed fruits/vegetables (AOR=2.646, 95% CI: 1.099-4.232), normal BMI (AOR=6.903, 95% CI: 2.013-17.614) and aware of normal blood pressure (AOR=4.556, 95%CI:1.035-8.665) were the determinants of blood pressure control. In contrast, the barriers to blood pressure control included hypertensive patients who were unemployed, (AOR=0.315, 95%CI: 0.001-0.843), no formal education (AOR=0.042, 95% CI: 0.034-0.763), low income (AOR=0.010, 95% CI: 0.001-0.239), and adding salt to the meal (AOR=0.084, 95%CI: 0.004-0.614).  
Conclusion: The findings would assist the stakeholders to recommend culturally-appropriate targeted interventions at improving the rate of blood pressure control in rural southwest Nigeria.
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Introduction:
Hypertension is one of the most common chronic diseases in developing countries and a leading contributory factor to increased morbidity and mortality in these countries.1 There is vast amount of evidence that hypertension prevalence is increasing worldwide, with a prevalence of 26.4% which amount to 972million in the year 2000, and a projection to 29.2% which will amount to 1.54billion by 2025.2 Nigerian population which has exceeded 200 million people accounts for a substantial part of this burden in developing countries.3 Adequate control of blood pressure (BP) remains a significant way to reduce the morbidity and mortality associated with hypertension.3 However, despite various health interventions in Nigeria, rural communities continue to experience increasing rate of BP control.4,5  
Factors contributing to BP control are multifaceted and involve an interplay of socio-cultural barriers, individual lifestyle behaviors and health system related determinants.4-7 These cultural conceptions influence initial treatment choices, with traditional healers commonly used before or alongside biomedical care.8 Cultural norms on lifestyle behaviors that are known to influence BP control include diet, physical activity, smoking and alcohol use.7-9 Barriers such as distance to facilities, affordability of healthcare services, and cultural beliefs have been shown to negatively impact rural populations management of hypertension.4,6 
Ekiti State in Southwestern Nigeria has a predominantly rural population that maintains strong cultural traditions, yet little is known about which socio-cultural barriers influencing blood pressure control. This lack of context-specific evidence on the association between socio-cultural barriers, lifestyle behaviors and BP control warranted this study. Therefore, this study is aimed to determine the prevalence of blood pressure control and its association with socio-cultural barriers among adult patients with hypertension in rural southwest Nigeria.
Materials and Methods:
Study area: The study was conducted from November 2024 to February 2025 among individuals diagnosed with hypertension in Ilogbo and Igbole communities in Ido-Osi Local Government Area of Ekiti State, Southwest Nigeria. Ido-Osi is one of the rural communities in Ekiti State with a total land area of 332km2, and as at the last population census of 2006, it had a total population of 159,114 with an annual growth rate of 3.2%.10 
Study design: The study was a community-based cross-sectional study among individuals diagnosed with hypertension.
Study population: This was the population of individuals diagnosed with hypertension who were permanent resident of the area.
Inclusion Criteria: This included consented diagnosed patients with hypertension aged 18 years and above who were on treatment with either exclusively orthodox, or a combination of orthodox, or herbal and faith healers for at least six months.
Exclusion Criteria: Patients with secondary hypertension, those on exclusively herbal/faith healers, those with other co-morbidities (such as diabetes, stroke, ischemic heart disease, asthma, chronic kidney disease, and major psychiatric illness), those who visited their physician regularly for treatment, pregnant and lactating women and those with known glaucoma on treatment were excluded.
Sample size determination: 
The sample size was calculated with the formula used by Araoye  11 where n=z2pq/d2 
Where n = the minimum sample size  
d = desired level of precision (maximum error of estimate). 
p = 15.5% which was the estimated proportion of respondents with blood pressure control from previous local study.12 
q =1-p.
z=level of confidence (the standard normal deviate set at 1.96 which corresponds to the 95% confidence level
d= degree of accuracy desired usually set at 0.05
Therefore; n =  (1.96)2x 0.155 x 0.845            =162 and a total of 10% attrition will be added.
               0.052
Therefore, n = 180.
 Sampling Method
 Multistage sampling technique:
Stage one involved using a simple random sampling technique by balloting to select Ido-Osi local government out of the 16 LGAs of Ekiti State.	 Stage two involved selection of two rural communities (Igbole and Ilogbo) for the study, which were chosen randomly from a sampling frame of all rural communities in Ido-Osi LGA.  For each rural community in the LGA, there is one comprehensive health center (CHC) and two or more primary health centers (PHCs). The CHC was chosen as the recruitment clinic. Stage three involved selection of respondents which was by systematic random sampling technique.  The medical records of diagnosed patients with hypertensive in the CHCs in each of the two rural communities showed that an average of two patients with hypertension visited the clinic daily. This translated to 60 patients per month and 360 patients in three months for the two CHCs. Using the formula, Sampling interval K = sample frame N (3600) divided by sample size n (180). Thus k = 2. At every clinic day, every second patient with hypertension was systematically selected until the sample size of 180 was attained.
Data Collection tools, procedures and measurement:
Data was collected using a structured questionnaire adapted from the WHO STEP-WISE approach to non-communicable disease surveillance which included socio-demographic (such as age, gender, marital status, education, occupation and  income level) and socio-cultural barriers to BP control.13 The questionnaire was first translated to their local language and back translated to English Language by competent Linguistics in both languages. The socio-cultural barriers included health facility’s access which is determined by assessing the distance between CHC and patient’s home and is accessible if the distance between patient place of residence and CHC is < 5km, otherwise recorded as not accessible.  Affordability of medication was measured as YES or NO based on the patient’s ability to purchase antihypertensive medications. The drugs were affordable if the total monthly retails cost of the lowest priced generic antihypertensive medications was less than 20% of patients’ monthly capacity to pay, in line with literature on catastrophic health expenditure.14 (Harrison MA, et al. 2021). Patient’s capacity to pay was defined as the total monthly income minus expenditure on food, housing, clothing, transportation and others logistics.14 Lifestyle behaviors included salt consumption, eating of fruits and vegetables, physical activity, alcohol intake, and smoking. For salt consumption, a WHO STEP-WISE approach tool of “yes” or “no” answer   to question such as “do you add salt in processed foods, adding salt when cooking, and or to cooked meals” were used to define participants salt consumption.13   
Tobacco smoking was assessed based on current and never smoking habit as described in other study by Ibrahim et al.9   Questions were asked on smoking as “YES” for current/passive smokers and “NO” answer for never smoker. Question on alcohol consumption was answer “YES” as ever used alcohol within the last month or “NO” as never use of alcohol.9 
Physical activity was assessed based on the number of minutes per day and number of days per week spent doing physical exercise. Physical exercise could be in the form of walking, farming, or hawking within the community in form of itinerant trading. Respondents were assessed as “YES” when being physically active with more than 30 minutes of physical activity per day, at least five times per week; otherwise, they were assessed as “NO” when being physically inactive.9
Fruit and vegetable consumption were considered as a surrogate variable for overall dietary quality due to paucity of data on dietary consumption. Consumption of fruit and vegetable was assessed based on the number of servings, with a serving considered to be 400g.15   Participants who consumed less than five servings of fruit or/and vegetable per day during the last 30 days of the interview were considered as inadequate dietary intake.15
 Body weight was measured to the nearest 0.1kg while a portable height board in the standing position was used to measure the height to the nearest 0.1cm. Body Mass Index (BMI) was calculated as weight in kilogram divided by the square of the height (in meter square). The BMI was classified; thus: 18 kg/m2 as underweight; 18-24.9kg/m2 as normal; 25-29.9kg/m2 as overweight and 30 kg/m2 as Obese.16 
A resident doctor and a health extension worker who served as research assistants took the BP measurement using an aneroid Accosson® brand of Mercury Sphygmomanometer with an appropriate size branchial pressure cuff and stethoscope while the patient was in the sitting position.13 To conduct a reliability test, the health extension worker took the initial BP and the resident doctor also independently took two BP readings for the same patient, one before and one after the interview, 30 minutes apart. To confirm the status of the BP, an average of the last two measurements was taken. Controlled blood pressure is defined as BP < 140 mmHg and < 90 mmHg for systolic and diastolic BP respectively. Uncontrolled blood pressure is defined as BP ≥ 140 mmHg and ≥ 90 mmHg for systolic and diastolic BP respectively.13 The study was in accordance with Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement.17
Data Processing and Analysis:
Epi-data version 4.6 was used to enter data, which was then exported to STATA version 16 for further analysis. The data were checked for missing values, cleaned for completeness, recorded, and computed for variables. The results were reported using frequency, percentages, and means with standard deviations and were also presented using tables. Bi-variable and multivariable binary logistic regression analysis were both conducted. Variables that have significant association with BP control during multivariable analysis were identified using adjusted odds ratios with 95% confidence interval and p-value of <0.05.
Ethical consideration and consent:
Ethical approval was obtained from the Institution Review Board of Federal Teaching Hospital Ido-Ekiti with approval number (ERC/2024/10/30/1207A) before the study was conducted. Written informed consent either by appending signature or thumb print was obtained from each participant. 
Results:
 The mean age of respondents was 55.2 ± 9.5 years, with ages ranging from 36 to 74 years. In all, 40.0% of hypertensive patients had controlled blood pressure (<140/90 mmHg), while the majority (60.0%) had uncontrolled blood pressure (≥140/90 mmHg). The 95% confidence interval for blood pressure control was between 32.8% and 47.6%. This is shown in table 1
Table 1: Socio-demographic characteristics of respondents
	Variable
	Frequency
(N = 180)
	Percentage
(%)

	Age (in years)
	
	

	≤39
	20 
	11.1

	40 – 59
	104
	57.8

	≥60
	56
	31.1

	Mean age ± SD
	55.2 ± 9.5
	

	Range (min. – max.)
	36 – 74
	

	Sex
	
	

	Male
	73
	40.6

	Female
	107
	59.4

	Marital Status
	
	

	Married
	150
	83.4

	Divorced
	13
	7.2

	Separated
	4
	2.2

	Widowed
	13
	7.2

	Family type
	
	

	Monogamous
	140
	77.8

	Polygamous
	40
	22.2

	Occupation	
	
	

	Unemployed
	27
	15.0

	Farming
	95
	52.8

	Trader
	21
	11.7

	Artisan
	10
	5.5

	Civil Servant
	27
	15.0

	Educational Status
	
	

	None
	22
	12.2

	Primary
	90
	50.0

	Secondary
	48
	26.7

	Tertiary
	20
	11.1

	Religion
	
	

	Christian
	157
	87.2

	Islam
	14
	7.8

	Traditional
	9
	5.0

	Income level (Naira)
	
	

	<70,000
	115
	63.9

		Blood Pressure Control


70,000 – 99,000
	40
	22.2


	Controlled (<140/90)
	72
	40.0

	Uncontrolled (≥140/90)
	108
	60.0

	95% Confidence Interval
	32.8% - 47.6%
	



The associations between socio-demographic characteristics and blood pressure control in this study revealed that lesser age (p<0.001) higher occupation, (p<0.001), higher educational status (p<0.001) and higher income level (p<0.001) were statistically significant associated with blood pressure control. This is shown in table 2.
Table 2: Associations between socio-demographics and BP control
	Variable
	Blood Pressure
	
	

	
	Controlled
n (%)
	Uncontrolled
n (%)
	Chi square
	p-value

	Age (in years)
	
	
	
	

	≤39
	16 (80.0)
	4 (20.0)
	30.403
	<0.001

	40 – 59
	48 (46.2)
	56 (53.8)
	
	

	≥60
	8 (14.3)
	48 (85.7)
	
	

	Sex
	
	
	
	

	Male
	34 (46.6)
	39 (53.4)
	2.212
	0.137

	Female
	38 (35.5)
	69 (64.5)
	
	

	Marital Status
	
	
	
	

	Married
	3 (42.0)
	87 (58.0)
	2.429
	0.488

	Divorced
	3 (23.1)
	10 (76.9)
	
	

	Separated
	2 (50.0)
	2 (50.0)
	
	

	Widowed
	4 (30.8)
	9 (69.2)
	
	

	Family type
	
	
	
	

	Monogamous
	55 (39.3)
	85 (60.7)
	0.134
	0.714

	Polygamous
	17 (42.5)
	23 (57.5)
	
	

	Occupation	
	
	
	
	

	Unemployed
	2 (7.4)
	25 (92.5)
	56.352
	<0.001

	Farming
	28 (29.5)
	67 (70.5)
	
	

	Trader
	16 (76.2)
	5 (23.8)
	
	

	Artisan
	2 (20.0)
	8 (80.0)
	
	

	Civil Servant
	24 (88.9)
	3 (11.1)
	
	

	Educational Status
	
	
	
	

	None
	2 (9.1)
	20 (90.9)
	45.387
	<0.001

	Primary
	22 (24.4)
	68 (75.6)
	
	

	Secondary
	32 (66.7)
	16 (33.3)
	
	

	Tertiary
	16 (80.0)
	4 (20.0)
	
	

	Religion
	
	
	
	

	Christian
	65 (41.4)
	92 (58.6)
	1.057
	0.589

	Islam
	4 (28.6)
	10 (71.4)
	
	

	Traditional
	3 (33.3)
	6 (66.7)
	
	

	Income level (Naira)
	
	
	
	

	<70,000
	16 (13.9)
	99 (86.1)
	90.359
	<0.001

	70,000 – <100,000
	34 (85.0)
	6 (15.0)
	
	

	≥100,000
	22 (88.0)
	3 (12.0)
	
	



 Affordability of antihypertensive medication (p<0.001), the choice of healthcare providers (p=0.012) and awareness of normal blood pressure levels (p<0.001) were significantly associated with blood pressure control. However, beliefs on the cause of hypertension were not statistically significant (p=0.409. This is shown in table 3.
Table 3: Association between healthcare access and BP control 
	Variable	
	Blood Pressure
	
	

	
	Controlled
n (%)
	Uncontrolled
n (%)
	Chi square
	p-value

	Distance of PHC
	
	
	
	

	<5km
	66 (41.5)
	93 (58.5)
	1.294
	0.255

	>5km
	6 (28.6)
	15 (71.4)
	
	

	Affordability of healthcare services
	
	
	
	

	Yes
	50 (84.7)
	9 (15.3)
	73.220
	<0.001

	No
	22 (18.2)
	99 (81.8)
	
	

	Choice of Healthcare
	
	
	
	

	Government facility only
	29 (37.7)
	48 (62.3)
	11.039
	0.012

		Belief on cause of hypertension


Government facility & chemist
	33 (55.0)
	27 (45.0)


	

	Stress
	26 (48.1)
	28 (51.9)
	3.974
	0.409

	Worries and thinking
	11 (34.4)
	21 (65.6)
	
	

	Attack from enemy
	7 (38.9)
	22 (61.1)
	
	

	Eating habit
	14 (38.9)
	22 (61.1)
	
	

	Awareness of normal BP
	
	
	
	

	Yes
	33 (78.6)
	9 (21.4)
	33.960
	<0.001

	No
	39 (28.3)
	99 (71.7)
	
	



 Physical activity (p=0.019), consumption of vegetable/fruit (p=0.027), normal BMI (p=0.032) and adding table salt to meals (p<0.001) were statistical significantly associated with blood pressure control. This is shown in table 4.
Table 4: Associations between lifestyle behaviors and BP control
	Variable
	Blood Pressure
	
	

	
	Controlled
n (%)
	Uncontrolled
n (%)
	Chi square
	p-value

	Alcohol
	
	
	
	

	Yes
	16 (34.8)
	30 (65.2)
	0.701
	0.403

	No
	56 (34.8)
	78 (58.2)
	
	

	Tobacco smoking
	
	
	
	

	Yes
	7 (33.3)
	14 (66.7)
	0.440
	0.507

	No
	65 (40.9)
	94 (59.1)
	
	

	Physical activity
	
	
	
	

	Yes
	56 (45.9)
	66 (54.1)
	5.495
	0.019

	No
	16 (27.6)
	42 (72.4)
	
	

	Eating of vegetable
	
	
	
	

	Yes
	33 (50.8)
	32 (49.2)
	4.916
	0.027

	No
	39 (33.9)
	76 (66.1)
	
	

	Adding table salt
	
	
	
	

	Yes
	37 (27.8)
	96 (72.2)
	31.488
	<0.001

	No
	35 (74.5)
	12 (25.5)
	
	

	BMI
	
	
	
	

	Normal
	35 (35.0)
	65 (65.0)
	6.897
	0.032

	Overweight
	32 (53.4)
	27 (46.6)
	
	

	Obese
	6 (27.3)
	16 (72.7)
	
	



After controlling for possible con-founders, hypertensive patients of younger age group were 12.143 times more likely to have their BP control (AOR = 12.143, 95%CI: 2.178-28.636), who could afford antihypertensive medication were 8.573 times more likely to have their BP control (AOR =8.573, 95% CI: 1.404-25.948), who were aware of normal BP were 4.556 times more likely to have their BP control (AOR=4.556, 95% CI: 1.035-8.665), who were physically active were 2.016 more likely to have their BP control (AOR =2.016, 95%CI: 1.007-3.699), who consumed fruits/vegetables were 2.646 times more likely to have their BP control (AOR=2.646, 95% CI:1.099 -4.232), and with normal BMI were 6.903 times more likely to have their BP control (AOR=6.903, 95% CI: 2.013-17.614). In contrast, the barriers to BP control included hypertensive patients who were unemployed, (AOR=0.315, 95%CI: 0.001-0.843), no formal education (AOR=0.042, 95% CI: 0.034-0.763), low income (AOR=0.010, 95% CI: 0.001-0.239), and adding salt to the meal (AOR=0.084, 95%CI: 0.004-0.614). This is shown in table 5.
Table 5: Multivariate logistic regression for predictors of good blood pressure control
	Variable
	COR (95% CI)
	p-value
	AOR (95% CI)
	p-value

	Age (in years)
	
	
	
	

	≤39
	24.000 (6.367-90.467)
	<0.001
	12.143 (2.178-28.636)
	<0.001

	40 – 59
	5.143 (2.216-11.936)
	<0.001
	4.035 (1.418-14.824)
	0.023

	≥60
	1.000
	
	1.000
	

	Occupation	
	
	
	
	

	Unemployed
	0.010 (0.002-0.065)
	<0.001
	0.315 (0.001-0.843)
	0.039

	Farming
	0.052 (0.015-0.187)
	<0.001
	1.121 (0.016-9.886)
	0.647

	Trader
	0.400 (0.084-1.912)
	0.242
	2.562 (0.045-14.407)
	0.729

	Artisan
	0.031 (0.004-0.222)
	<0.001
	0.436 (0.004-8.252)
	0.245

	Civil Servant
	1.000
	
	1.000
	

	Educational Status
	
	
	
	

	None
	0.025 (0.007-0.154)
	<0.001
	0.042 (0.034-0.763)
	0.023

	Primary
	0.081 (0.024-0.267)
	<0.001
	0.466 (0.063-1.365)
	0.245

	Secondary
	0.500 (0.143-1.743)
	0.272
	0.739 (0.136-2.367)
	0.546

	Tertiary
	1.000
	
	1.000
	

	Income level (Naira)
	
	
	
	

	<70,000
	0.022 (0.006-0.082)
	<0.001
	0.010 (0.001-0.239)
	0.004

	70,000 – <100,000
	0.773 (0.175-3.415)
	0.733
	0.791 (0.155-3.698)
	0.370

	≥100,000
	1.000
	
	1.000
	

	Affordability of healthcare services
	
	
	
	

	Yes
	25.000 (10.720-58.304)
	<0.001
	8.573 (1.404-25.948)
	0.001

	No
	1.000
	
	1.000
	

	Choice of Healthcare
	
	
	
	

	Government facility only
	1.726 (0.650-4.583)
	0.270
	1.064 (0.126-4.141)
	0.370

	Government facility & chemist
	3.492 (1.285-9.490)
	0.012
	3.647 (0.888-6.224)
	0.172

	Government facility & herbal medicine
	0.659 (0.144-3.021)
	0.590
	0.722 (0.154-7.658)
	0.424

	Government facility & faith healer
	1.000
	
	1.000
	

	Physical activity
	
	
	
	

	Yes
	2.227 (1.132-4.383)
	0.019
	2.016 (1.007-3.699)
	0.048

	No
	1.000
	
	1.000
	

	Eating of vegetable
	
	
	
	

	Yes
	2.010 (1.080-3.739)
	0.027
	2.646 (1.099-4.232)
	0.042

	No
	1.00
	
	1.000
	

	Adding table salt
	
	
	
	

	Yes
	0.132 (0.062-0.282)
	<0.001
	0.084 (0.004-0.614)
	0.012

	No
	1.000
	
	1.000
	

	BMI
	
	
	
	

	Normal
	1.436 (0.516-3.999)
	0.487
	6.903 (2.013-17.614)
	0.021

	Overweight
	3.161 (1.085-9.205)
	0.031
	1.945 (0.456-12.369)
	0.190

	Obese
	1.000
	
	1.000
	

	Awareness of normal BP
	
	
	
	

	Yes
	9.308 (4.079-21.238)
	<0.001
	4.556 (1.035-8.665)
	0.024

	No
	1.000
	
	1.000
	


ref – reference category	*Significant at p<0.005
  

Discussion:
The overall prevalence of blood pressure control in this study was 40%, which was quite closely comparable with cross sectional study conducted in rural community of Ekiti State by Ibrahim et al,9 and from similar studies conducted in rural communities in South African.18,19  This may be related to similarity in the study location, design, and lifestyle behaviors of the study’s participants. However, the BP control rate in this study was higher than 10.8% in another cross-sectional study in rural South South Nigeria by Odili et al,4 18.2 % in rural Southwest Nigeria by Opreh et al,5 and 29.0% in rural Rwanda by Sibomana et al.6 The high prevalence of control rate in this study compared with these other studies may be attributed to the fact that the study included only hypertensive patients with no other co-morbidities compared with other studies where co-morbidities were included. Previous studies have shown that co-morbid conditions in hypertensive patients contributed significantly to poor blood pressure control.4,5,9 In contrast, a study among hypertensive patients in rural South Indian State by Paul et al found prevalence of blood pressure control of 64.3% which was higher than the finding in this study.20 The prevalence of blood pressure control in this study was also lower than the reported findings in Abeokuta, Southwest Nigeria (46.4%), in Ilorin, North central Nigeria (53.3%), and in Ghana (44.7%).21-23 The relative higher percentage of blood pressure control in these other studies may be because the studies were conducted in the urban centers which have been linked with easy access to medications, patient education and improved medical facilities.12 In a systematic review of current prevalence pattern of hypertension in Nigeria, Akinlua et al noted the existence of wide variations in reported value across different studies. Some of these studies may be encountered for by methodological variations especially with age composition of studies population.24 
Using multivariate regression analysis after adjusting for possible confounder, hypertensive patients with younger ages were more likely to have their blood pressure control and was closely comparable with previous studies which have found a significant association between blood pressure control and young adult populations.9,12  The factors contributing to blood pressure in younger ages in this study may be due to increased physical activity, contributing to responsive and adaptable cardiovascular system in younger populations.25 Previous studies have linked younger age to an increased in systemic arterial elasticity that culminated in a decrease in systolic blood pressure.25 In contrast to this finding, study by Paul et al had found participants with older population to have better blood pressure control than younger population which may result from negligence due to unhealthy lifestyle behavior, increased stress levels and work-related demands.20 However, other studies had found no significant association between age and optimum blood pressure control.12,26
Unemployment was an important determinant of blood pressure control in this study. This is consistent with other studies which linked unemployment to lower access to health care,12 lower health literacy,27 reduced ability to pursue a healthy lifestyle,12, 28 procure medication and follow treatment plan.27-28 This finding highlights the need for concerned stakeholders to address the rate of unemployment among rural population.
In terms of education, hypertensive patients with no formal education in the current study were less likely to achieve blood pressure control compared with hypertensive patients with tertiary education. This corroborates previous studies that have found patients with no formal education to have difficulties in managing their blood pressure.9, 12 Being educated is an important aspect of any targeted interventions designed to address the rate of uncontrolled blood pressure.12 The current study, to the best of our knowledge, is the only one in Ekiti State that investigated association of educational attainment and blood pressure control among rural dwellers. This should be a source of concern to policymakers due to the fact that majority of Nigeria lives in rural settings where access to quality education is a challenge. In contrast to findings in this study, a study in Nigeria by Adeke et al found that participants with higher educational attainment were at risk of meeting their target blood pressure control.29 
In this study, respondents who could afford antihypertensive medication had their blood pressure control. This is consistent with previous cross-sectional study among 310 systematically sampled hypertensive patients attending KBTH polyclinic in Ghana and another one conducted by Attaei et al.15,30 In the United States, 10% of hypertensive patients lacks affordable healthcare services and these individuals are more likely to have poorer blood pressure control.31  Similar to LMICs, primary health care centers in rural areas face additional barriers in hypertensive care due to lack of affordability.32 The finding in this study further supports the need for policy makers to strengthen poverty reduction in rural setting, as it is also likely to influence blood pressure control.
The current study has observed that awareness of normal blood pressure is a significant determinant of blood pressure control. This agrees with previous studies conducted in rural Southeast Nigeria by Igwe et al,33 and in rural Zimbabwe by Chimberengwa and Naidoo et al.34 It is worthy of note that awareness of normal blood pressure readings could empower individuals to take an active role in their own health and motivate them to make necessary lifestyle changes to achieve and maintain good blood pressure control.35 The finding highlights the importance of improving awareness which is key to reducing the burden of cardiovascular complications among the rural setting.36
The level of physical activity was an important determinant of blood pressure in this study. Previous cross-sectional studies in rural Southwest Nigeria by Ibrahim et al,9 South South Nigeria by Oseni et al,12 and South West Ethiopia by Asgedom et al,25 have reported findings similar to this study. The World Health Organization suggests that policies to increase physical activity should aim to ensure walking, cycling and other form of no vehicular movement of transportation are accessible and safe for all.37 These methods of physical activity is feasible and practicable in this study area where the populations are rural dwellers. Therefore, this study suggests for increased awareness on the benefits of non-motorized form of physical activity in rural setting to improve blood pressure control.
In this study, vegetables and fruits are important determinants of blood pressure control. Previous studies have reported that patients with vegetables and fruits intake may likely have higher incomes, higher educational attainment, and better understanding of the importance of a healthy diet including the role of vegetables in blood pressure management.38, 39  Adherence to a healthy dietary pattern is known to have a beneficial impact on blood pressure control despite barriers of low socioeconomic status and lack of nutritional knowledge common in rural areas.40 Targeted interventions addressing these barriers are necessary to improve blood pressure management in this vulnerable population.
In this study, dietary factors, particularly increased sodium intake, play a negative role in blood pressure regulation and is consistent with previous studies which have shown that increasing sodium intake could have a negative impact on blood pressure control.40,41 This suggests that patients who added table salt to their meal may lack understanding of the relationship between sodium intake and blood pressure control as well as limited availability and affordability of low sodium food options in their local markets. 40,41 Therefore, regular counseling on identification of low salt sodium food option such as salt substitutes should be prioritize and implemented to reduce the incidence of high sodium intake in rural area.
The current study showed that hypertensive patients with normal BMI had a positive correlation with BP control and was consistent with study by Ibrahim et al who conducted another hospital based cross sectional study in Ekiti State, Southwest Nigeria where 329 hypertensive patients were screened, and found that there was a relationship between BMI and blood pressure control, with normal BMI independent determinant of good blood pressure control.9 This may be due to similar study design, sample size, and socio-cultural characteristics of the participants.
Limitations: Lifestyle practices were assessed by verbal report and may potentially underestimate the proportion of respondents engaged in lifestyle because of recall or social desirability bias. However, the use of validated questionnaires provided strength to the study.  
Conclusion: The prevalence of blood pressure control was 40%. Hypertensive patients who were of younger age group, could afford antihypertensive medications, physically active, consumed fruits/vegetables, normal BMI and aware of normal blood pressure were the determinants of blood pressure control. In contrast, the barriers to blood pressure control included respondents with unemployment, no formal education, low income and adding salt to the meal. The findings would assist the stakeholders to recommend culturally-appropriate targeted interventions at improving the rate of blood pressure control in rural southwest Nigeria
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