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ABSTRACT
Background: Nigeria has a high prevalence of hypertension, which is costly to treat and has serious complications. The changes in hypertension trends require regular surveillance to design and implement effective control strategies. 
Objective: This study was designed to examine the prevalence of hypertension in the Daura zone of Katsina State, Nigeria. 
Methods: The study was a descriptive cross-sectional design. A total of 210 adults in the 30- to 70-year-old age range were selected. The respondents were chosen using a combination of systematic and simple random sampling techniques. Data on socioeconomic and demographic characteristics, and medical history were gathered through semi-structured questionnaires administered by the interviewer. Blood pressure readings were taken using normal methods, where BP<140/90 was considered normal and ≥140/90 was considered high. Descriptive statistics such as means and standard deviations were utilised in summarising the data, while inferential statistics such as t-test and ANOVA were used to determine the differences in respondents' physical features and blood pressure.
Results: Mean age of respondents was 43.9±16.4 years; 44.41±16.7 years in the rural and 43.09±15.9 years in the urban; 27.8% were without formal education; 281(29.4%) in the rural and 161(25.4%) in the urban; 40.0% were aware of being hypertensive. A total respondents with no formal educational attainment were 40 (19.1%). The finding of this study revealed a high prevalence (46.3%) of hypertension in the population studied, with a mean age ±SD of 42.20±15.60 years. Mean systolic BP (SBP) was 136.9±26.5mmHg while mean diastolic BP (DBP) was 83.9±15.3mmHg. A total of 91(46.3%) had high blood pressure; 69/137 (50.4%) in the rural and 22/73 (30.4%) in the urban communities. A total of 22, representing 10.5% had mild hypertension, 34, representing 16.1% had moderate hypertension, while 35, representing 16.7% had severe hypertension. 
Conclusion: Prevalence of hypertension in the Daura zone of Katsina State was 46.3% which was higher in the rural than urban areas. 
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1.0 INTRODUCTION
Hypertension, also known as high blood pressure, is a medical condition in which the blood pressure in the arteries is persistently elevated. Blood pressure is measured in millimetres of mercury (mmHg) and is expressed as systolic pressure (the pressure in the arteries when the heart beats) over diastolic pressure (the pressure in the arteries between beats) (World Health Organisation, 2013). A systolic blood pressure of 140 mmHg or higher and a diastolic blood pressure of 90 mmHg or higher are considered high blood pressure because they force the heart to work harder to pump blood throughout the body (Ramah, 2017). The prevalence of hypertension remains a public health concern (Moharana & Prusty, 2021). Significant risk factors for hypertension included being female, eating animal fat, having a family history of hypertension, consuming excessive amounts of salt, being older than 50, and having a body mass index of more than 25 kg/m2 (Mihretie et al., 2019). A blood pressure reading between 120 and 139/80 and 89 mmHg is considered moderate. A clinic blood pressure reading of 140/90 mmHg or an average ambulatory blood pressure reading of 135/85 mmHg during the day is considered stage one (mild) hypertension. A clinic blood pressure reading of ≥160/100 mmHg or an average ambulatory blood pressure reading of ≥150/95 mmHg during the day is considered to be an indicator of stage two (moderate) hypertension. A systolic pressure of 180 mmHg or a diastolic pressure of 110 mmHg is considered a severe case of hypertension (NICE, 2011). Systolic hypertension is characterised by a clinic systolic blood pressure of ≥160 mmHg and a diastolic blood pressure of < 90 mmHg, while diastolic hypertension is characterised by a clinic systolic blood pressure of less than 140 mmHg and a clinic diastolic blood pressure of 90 mmHg or over (NICE, 2011). Researchers have reported higher incidences of coronary heart disease, stroke, heart failure, and peripheral arterial disease among men with isolated systolic hypertension than those with isolated diastolic hypertension, while those with combined systolic and diastolic hypertension had a marginally higher risk than those with isolated systolic hypertension (Ayogu et al., 2021). 
Hypertension is a serious public health issue that poses a threat to human health and is a major cause of morbidity and mortality in Sub-Saharan Africa, particularly in Nigeria, where it is the leading risk factor for heart failure, stroke, and ischemic heart disease (Ogah et al., 2012). Developing countries have very low awareness of how to treat and control hypertension (Tesfaye, 2007), and by 2025, approximately 75% of the world's hypertensive population will reside in developing countries. Assessing the awareness levels among patients and the public is the first step in developing preventive and awareness programmes for the disease. Evaluating the knowledge, perception, attitudes and lifestyle practices of hypertensive patients is important for population-level control of the condition, ensuring quality healthcare delivery (Sankombo et al., 2024; Elijah et al., 2021). According to estimates, 26.4% (972 million) of adults worldwide had hypertension in 2000 (Kearney et al., 2005), whereas Hajjar et al. (2006) found that the prevalence of hypertension in the US was 28.6%. According to a recent community-based research of the rural and semi-urban population in Enugu, Nigeria, the prevalence of hypertension was 32.8%, with an estimated 80 million individuals in sub-Saharan Africa suffering from the condition in 2000 (Steven et al., 2013).

According to another survey, 21.1% of Nigerians had hypertension (Ekwunife et al., 2010).  According to a 2003 survey conducted in Lagos State, 44.3% of the population had hypertension (Ordinioha, 2013).  Awoke et al. (2012) revealed that hypertension is more likely to develop in both upper and lower income categories. Although the frequency of hypertension in sub-Saharan Africa is quickly rising, little is known about it.  Few population-based studies on the prevalence and correlates of hypertension in both urban and rural groups have also been carried out recently in Nigeria (Adebayo et al., 2013).  Although it varies by country and among a nation's subpopulations, the prevalence of hypertension is often lower in high-income groups (Kotcher, 2008).  The apparent increase in the prevalence of hypertension in urban populations, however, may be explained by the large-scale migration from rural to urban areas and the changes in lifestyle brought about by "civilisation." According to Awoke et al. (2012), hypertension is more likely to develop in both upper and lower income categories.  In the Federal Capital Territory (FCT) of Abuja, Nigeria, the total prevalence of hypertension was 22.7%.  Obesity was the cause of the higher prevalence of hypertension in urban than rural residents, with rates of 32.7% and 12.9%, respectively (Adediran et al., 2013).

Nigeria has a high prevalence of hypertension, which is costly to treat and has serious complications (20.2% by Omuemu et al. (2007) and 27.9% by Wokoma and Alasia, 2011). Since there is little information available on the prevalence of hypertension in the Daura zone of Katsina State, the goal of this study is to ascertain the population prevalence of hypertension among adults in the Daura zone of Katsina State, Nigeria, and compare the prevalence in rural and urban communities.

2.0 MATERIALS AND METHODS 
Study design 
This is a descriptive cross-sectional study carried out at selected households from various rural and urban areas of Daura zone on the prevalence of hypertension among adult population (male and female) aged 18 years and above. A quantitative method research design was employed during data collection. The quantitative data covered information obtained via semi-structured questionnaires. 
Study area 
This study was conducted in the Daura Zone of Katsina State, Nigeria.  Daura is situated in Nigeria's northwest region.  The region has 12 local government areas (LGAs), namely: Daura, Sandamu, Maiadua, Zango, Baure, Mashi, Dutsi, Mani Bindawa, Kankia, Kusada, and Ingawa, Bindawa LGAs. The region has an estimated population of 2,202,100, which is the region with the highest population in Katsina State (National Population Commission, 2006).  Population was the primary determinant of rural and urban communities.

Sample Size and Sampling Strategy 
A total of 210 adults in the 30- to 70-year-old age range in Katsina State's Daura Zone who volunteered and provided their consent were included in the study.  The respondents were chosen using a combination of systematic and simple random sampling techniques.  A basic random sampling technique was used to choose two local government areas (LGAs) that are representative of the senatorial district.  Three communities—two rural and one urban—were chosen using a basic random sampling technique from each chosen LGA.  A systematic sampling technique was used to select the households to be studied from the numbered houses in each community.  Participants in the study were consenting adults (male and female) aged 30 to 70 years in each household. 

Data Collection Technique 
Ten research assistants were trained and assisted with data collection. Data were gathered through interviews; semi-structured questionnaires administered by the interviewer were used to collect data on demographics, socioeconomic characteristics, and medical history; and appropriate instruments were used to measure blood pressure.

Blood Pressure Measurements 
A physician and two nurses were enlisted to take blood pressure readings with stethoscopes (3MTM Littmann brand) and mercury-in-glass sphygmomanometers (Accoson brand 300 mmHg).  To minimise measurement errors, it was ensured that there was no air column in the mercury when taking blood pressure.  The physician maintained a regular seating position to minimise observer error.  Three blood pressure readings were taken using normal methods.  After five minutes of rest, the individuals were measured while seated with the cuff over their upper arm. Three consecutive measurements were taken at least 30 minutes apart for respondents whose blood pressure (BP) was consistently ≥140/90 mmHg or who were taking antihypertensive medication. The second and third measurements were used to calculate the mean systolic and diastolic blood pressure.  Respondents with higher mean blood pressure were classified as hypertensive.  According to WHO (2005), mild hypertension was defined as ≥140/90-159/99, moderate hypertension as 160/100-179/109, and severe hypertension as ≥180/110. Normal systolic and diastolic blood pressure was defined as <140/90.

Data Analyses 
To ascertain the prevalence of hypertension, the Statistical Package for Social Sciences (SPSS) 20.0 version was utilised.  The study's graphs were created with Microsoft Excel.  To summarise the data, descriptive statistics such as means and standard deviations were employed.  The differences in respondents' physical features and blood pressure between rural and urban areas were compared using inferential statistics such as the independent t-test and ANOVA.  The chi-square test of independence was used to examine the differences in prevalence rates by gender and place of residence.  The comparisons were presented as percentages and mean±SD, with a P value of less than 0.05 being considered significant. 

Ethical consideration 
The Federal Polytechnic, Daura Ethical Review Committee granted ethical clearance prior to the study's start.  For every study participant, written (signed) informed consent was acquired.  The entire research procedure, including data gathering, was conducted in an ethical manner.


3.0 RESULTS 
The results of the study were presented in Tables and graphs. Table 1, Figure 1 and Figure 2 presented the socio-economic and demographic characteristics of the respondents, respectively. The total participants assessed in the cursed of this study were 210, of which 81 (38.6%) were males and 129 (61.4%) were females. The mean age of the respondents was 42.20±15.6 years. The participants in the rural areas within the age groups 50 and 70 years were 137 (63.2%) in the rural and 73 (38.3%) in the urban communities. The distribution of the respondents by marital status revealed that a total of 44 (20.9%) of the respondents were single, 143 (68.1%) of the respondents were married, 3 (1.4%) of the respondents were divorced, and 20 (9.6%) of the respondents were widowed. The distribution of the respondents by occupation revealed that a total of 32 (15.3%) of the respondents were farmers, 66 (31.4%) of the respondents were civil servants, 95 (45.2%) of the respondents were business owners, and 17 (8.1%) of the respondents were of other occupations. A total respondents with no formal educational attainment were 40 (19.1%), respondents with primary educational attainment were 49 (23.3%), those with secondary educational attainment were 87(41.4%), and 34(16.2%) had tertiary educational attainment. A total of 91 (43.3%) of the participants in the study earned <N20,000 monthly, 57 (27.1%) of the participants earned between N21,000 and N40,000 monthly, 33 (15.7%) of the participants earned between N41,000 and N60,000 monthly, 19 (9.0%) of the participants earned between N61,000 and N80,000 monthly, and 10 (4.8%) of the participants earned ≥ N81,000 monthly.

Table 1: Socio-economic and Demographic Characteristics of the Respondents 
	Characteristics
	Rural (n=137)
n (%)
	Urban (n=73)
 n (%)
	Total (n=210) 
n (%)
	p-values

	Age (years) 
	43.25±14.53 
	41.12±14.05 
	42.20 ±15.6 
	

	Sex 
	
	<0.05

	Male 
	54(39.4) 
	27(36.9) 
	81(38.6) 
	

	Female 
	83(60.6) 
	46(63.1) 
	129 (61.4) 
	

	Marital Status 
	
	<0.05

	Single 
	28(20.4) 
	16(21.9) 
	44 (20.9) 
	

	Married 
	92(67.2) 
	51(69.9) 
	143 (68.1) 
	

	Divorced
	1(0.7) 
	2(2.7) 
	3(1.4) 
	

	Widowed 
	16(11.7) 
	4 (5.5) 
	20 (9.6) 
	

	Occupation 
	
	<0.05

	Farmer 
	15(10.9) 
	17(23.3) 
	32(15.3) 
	

	Civil servant 
	46(33.6) 
	20(27.4) 
	66(31.4) 
	

	Business
	64(46.7) 
	31(42.5) 
	95 (45.2) 
	

	Others 
	12(8.8) 
	5(6.8) 
	17(8.1) 
	

	Educational Status 
	
	<0.05

	No formal 
	32(23.4) 
	8(10.9) 
	40(19.1) 
	

	Primary 
	35(25.5) 
	14(19.2) 
	49(23.3) 
	

	Secondary
	54(39.4) 
	33(45.2) 
	87(41.4) 
	

	Tertiary 
	16(11.7) 
	18(24.7) 
	34(16.2) 
	

	Wealth index (monthly) 
	
	<0.05

	<N20,000 
	68(49.6) 
	23(31.5) 
	91(43.3) 
	

	N 21,000- N 40,000 
	33(24.1) 
	24(32.9) 
	57(27.1) 
	

	N 41,000- N 60,000 
	21(15.4) 
	12(16.4) 
	33(15.7) 
	

	N 61,000- N 80,000 
	8(5.8) 
	11(15.1) 
	19(9.0) 
	

	≥ N81,000 
	7(5.1) 
	3(4.1) 
	10(4.8) 
	





Fig. 1: Socio-demographic Characteristics of the Respondents


Fig. 2: Socio-economic Characteristics of the Respondents


Table 2: Prevalence of Hypertension by Gender 

	 Blood Pressure Classification
	Male n (%)
	Female n (%)
	Total n (%)
	p-value

	Normal BP ≤139/89 
	51(63.0)
	68(52.7)
	119(56.7)
	<0.05

	Mild (HBP)140/90-159/99 
	13(16.1)
	9(7.0)
	22(10.5)
	<0.05

	Moderate (HPB)160/100-179/109 
	10(12.3)
	24(18.6)
	34(16.1)
	<0.05

	Severe (HBP)>180/110 
	7(8.6)
	28(21.7)
	35(16.7)
	<0.05

	SBP 

	<140 
	58(71.6)
	86(66.7)
	144(68.6)
	<0.05

	≥140 
	23(28.4)
	43(33.3)
	66(31.4)
	<0.05

	DBP 

	<90 
	52(64.2)
	69(53.5)
	121(57.6)
	<0.05

	≥90 
	29(35.8)
	60(46.5)
	89(42.3)
	<0.05





Fig. 3: Prevalence of Hypertension by Gender

Table 2 and Figure 3 present the prevalence of hypertension by gender. The result of the blood pressure examination revealed that a total of 91 (46.3%) respondents had high blood pressure; 22 representing 10.5% had mild hypertension, 34 representing 16.1% had moderate hypertension, while 35 representing 16.7% had severe hypertension. 

Table 3: Blood pressure measurement in the rural and urban communities
	Characteristics 
	Rural
	Urban
	F
	Df
	p-value

	Blood Pressure (mmHg) 

	SBP (mean±SD) 
	137.25±24.7
	134.17±25.03
	5.2
	1
	<0.05

	DBP(mean±SD) 
	85.23±15.28
	83.02±14.35
	4.6
	1
	<0.05

	Blood Pressure Classification (n (%))                                                                     <0.05

	Normal BP ≤139/89
	68(49.6) 
	51(69.6) 

	Mild hypertension 140/90-159/99 
	25(18.2) 
	6(8.2) 

	Moderate hypertension 160/100-179/109 
	15(10.9) 
	9(12.3) 

	Severe hypertension >180/110 
	29(21.3) 
	7(9.5) 




Fig. 4: Prevalence of Hypertension by Residency

Table 3 and Figure 4 present the prevalence of hypertension by place of residence. The result of the blood pressure examination revealed that the prevalence of hypertension in the rural areas was 69/137 (50.4%) and 22/73 (30.4%) in the urban areas. Among the 69 (50.4%) respondents who had high blood pressure in the rural areas, 25, representing 18.2% had mild hypertension, 15, representing 10.9% had moderate hypertension, while 29, representing 21.3% had severe hypertension. Among the 22 (30.4%) respondents who had high blood pressure in the urban areas, 6, representing 8.2% had mild hypertension, 9, representing 12.9% had moderate hypertension, while 7, representing 9.5% had severe hypertension.

4.0 DISCUSSION 
The finding of this study revealed a high prevalence (46.3%) of hypertension in the population studied, with a mean age ±SD of 42.20±15.60 years. This finding of the prevalence is high and can be regarded as a major public health problem in the research area. This prevalence was much higher than the prevalence obtained from the study conducted by Funmilayo and Rasaki (2016) in Ekiti State, who found that the prevalence of hypertension in the study area was 33.0%. It was also higher than that obtained by Ordinioha (2013) in Portharcourt with a prevalence of hypertension of 21.3%. The finding was in line with the prevalence recorded by Ogah et al. (2012), which showed that the prevalence of hypertension in Nigeria ranges from 8.0%-46.4%. The findings of the study revealed that females had a higher prevalence of high blood pressure than males. This is in line with Funmilayo and Rasaki (2016) and Modesti et al. (2013), who found similar results that females had a higher prevalence of high blood pressure than males. This is contrary to a study by Ordinioha (2013), who found that men had a higher prevalence of high blood pressure compared to women.  Low-income earners were susceptible to high hypertension than the high-income earners in the population studied. This is in line with the findings of Modesti et al. (2013), which revealed a higher hypertension prevalence rate among low-income earners. 
The findings of the study revealed that the prevalence of hypertension was higher in the rural (50.4%) than urban (30.0%) communities in the population studied. This is in line with the findings of Ogunmola et al. (2013), who found that the hypertension rate in the rural areas was 66.4%.  This is contrary to a report of Ordinioha (2013), who found that the urban communities of Lagos had a hypertension prevalence of 44.3%, while the rural communities of Rivers State had a hypertension prevalence of 27.9%. The higher hypertension rate found in the rural communities of the study area might be attributed to the following: awareness of hypertension status was lower in rural than urban communities, and there was a higher percentage of farmers and retired officers in the rural than the urban communities. Participants with no formal education were mostly found in rural communities.

5.0 CONCLUSION 
The study examines the prevalence of hypertension in the Daura zone of Katsina State. The study found a high prevalence of 46.3% in the population studied, where rural communities recorded a higher hypertension prevalence of 50.4% than urban communities, 30.0%. The hypertension prevalence recorded is high and may be considered a serious public health issue that poses a threat to human health, and this may lead to morbidity and mortality in the study area. The hypertension prevalence recorded may be attributed to poor treatment and control of hypertension in the study area. Therefore, routine screening for hypertension in such settings with subsequent intervention, such as public health promotion programs and orientation programs, is required to improve hypertension detection, awareness, prevention and management in Daura zone.
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Prevalence of Hypertension by Residency

Rural 	Normal BP ≤139/89	Mild hypertension 140/90-159/99	Moderate hypertension 160/100-179/109	Severe hypertension 	>	180/110	68	25	15	29	Urban	Normal BP ≤139/89	Mild hypertension 140/90-159/99	Moderate hypertension 160/100-179/109	Severe hypertension 	>	180/110	51	6	9	7	Blood Pressure Classification


Frequency




Socio-demographic Characteristics of the Respondents

Rural	Male	Female	Single	Married	Divorced	Windowed	Farmer	Civil Servant	Business	Others	Gender	Marital Status	Educationa Status	54	27	28	92	1	16	15	46	64	12	Urban	Male	Female	Single	Married	Divorced	Windowed	Farmer	Civil Servant	Business	Others	Gender	Marital Status	Educationa Status	83	46	16	51	2	4	17	20	31	5	Total	Male	Female	Single	Married	Divorced	Windowed	Farmer	Civil Servant	Business	Others	Gender	Marital Status	Educationa Status	81	129	44	143	3	20	32	66	95	17	
Frequency





Rural	No formal	Primary	Secondary	Tertiary	<	N20,000	N21,000-N40,000	N41,000-N60,000	N61,000-N80,000	>	N80,000	Educational Status	Wealth index (Monthly)	32	35	54	16	68	33	21	8	7	Urban	No formal	Primary	Secondary	Tertiary	<	N20,000	N21,000-N40,000	N41,000-N60,000	N61,000-N80,000	>	N80,000	Educational Status	Wealth index (Monthly)	8	14	33	18	23	24	12	11	3	Total	No formal	Primary	Secondary	Tertiary	<	N20,000	N21,000-N40,000	N41,000-N60,000	N61,000-N80,000	>	N80,000	Educational Status	Wealth index (Monthly)	40	49	87	34	91	57	33	19	10	



Prevalence of Hypertension by Gender

Male	Normal BP ≤139/89 	Mild (HBP)140/90-159/99 	Moderate (HPB)160/100-179/109 	Severe (HBP)	>	180/110 	<	140 	≥140 	<	90 	≥90 	 Blood pressure Classification	SBP	DBP	51	13	10	7	58	23	52	29	Female	Normal BP ≤139/89 	Mild (HBP)140/90-159/99 	Moderate (HPB)160/100-179/109 	Severe (HBP)	>	180/110 	<	140 	≥140 	<	90 	≥90 	 Blood pressure Classification	SBP	DBP	68	9	24	28	86	43	69	60	Total	Normal BP ≤139/89 	Mild (HBP)140/90-159/99 	Moderate (HPB)160/100-179/109 	Severe (HBP)	>	180/110 	<	140 	≥140 	<	90 	≥90 	 Blood pressure Classification	SBP	DBP	119	22	34	35	144	66	121	89	
Frequency
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