


Trends, Care Cascade Gaps and Projected Burden of Hypertension in Rivers State, Nigeria (2015–2034)
Abstract
Background: Hypertension is the leading modifiable risk factor for cardiovascular morbidity and mortality globally, with a rising burden in sub-Saharan Africa. This study assessed ten-year trends in hypertension prevalence, awareness, treatment, and control in Rivers State, Nigeria, and projected future burden to 2034.
Methods: A retrospective trend analysis was conducted using routinely collected health facility records, state surveillance reports, and population-based survey data from 2015 to 2024. Data from 156 health facilities across all 23 Local Government Areas were analysed, comprising 2,847,693 adult encounters. Hypertension was defined as blood pressure ≥140/90 mmHg or current antihypertensive medication use. Data analysis was conducted with SPSS  version 27. Temporal trends were assessed using joinpoint regression, with projection modelling (2025-2034) using AutoRegressive Integrated Moving Average and population-based methods under three scenarios.
Results: Hypertension prevalence increased from 24.8% (95% CI: 24.1-25.5) in 2015 to 33.7% (95% CI: 32.9-34.5) in 2024 (Average Annual Percent Change: 3.2%; p<0.001). Prevalence was higher among males (35.2% vs. 30.1%), urban residents (35.8% vs. 29.2%), and increased with age. Awareness improved modestly from 26.3% to 34.8% (p<0.001), treatment from 18.4% to 24.7% (p<0.001), and control among treated individuals from 12.1% to 14.3% (p=0.03). Only 3.5% of all hypertensives achieved blood pressure control in 2024. Projections indicate the number of adults with hypertension will increase by 47-55% to 2.78-2.94 million by 2034, with uncontrolled cases rising from 1.82 million to 2.68 million.
Conclusion: Hypertension burden in Rivers State is high, accelerating, and projected to increase substantially. Profound gaps in awareness, treatment, and control leave most hypertensives at risk for preventable complications. Urgent health system strengthening and population-level prevention strategies are needed.
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Introduction
Hypertension represents one of the most formidable public health challenges of the twenty-first century. The Global Burden of Disease Study 2021 reveals that cardiovascular diseases remain the leading cause of death worldwide, accounting for approximately 19.8 million annual deaths, with rates rising in low- and middle-income regions (Global Burden of Disease [GBD] 2021). Hypertension, the primary modifiable risk factor for cardiovascular mortality, affects an estimated 1.28 billion adults globally, with nearly half unaware of their condition (World Health Organization, 2023). Achieving global hypertension control targets could avert 76 million deaths by 2050, yet progress remains slow in regions where health systems are least equipped to respond (World Health Organization, 2023). Without accelerated action, the Sustainable Development Goal target of reducing premature NCD mortality by one-third will remain unattainable in many low-income countries (NCD Countdown 2030 Collaborators, 2020).
In sub-Saharan Africa, the hypertension burden is escalating rapidly. A meta-analysis of 33 studies estimated pooled hypertension prevalence at 30.8%, with substantial regional variation (Ataklte et al., 2020). More concerning are the profound care cascade gaps: fewer than 27% of hypertensives were aware of their diagnosis, less than 18% were receiving treatment, and only 7% had achieved blood pressure control (Ataklte et al., 2020). The New England Journal of Medicine's global trends analysis confirmed that sub-Saharan Africa bears the highest hypertension rates, with fewer than 40% awareness and fewer than 15% achieving control (NCD-RisC et al., 2021). These gaps ensure that hypertensive complications (stroke, heart failure, renal disease) will continue mounting unless detection and management efforts are substantially scaled.
West Africa exemplifies this epidemic. Hypertension prevalence across ECOWAS ranges from 19.3% in rural Burkina Faso to 46.4% in urban Nigeria, with the highest rates in cities undergoing rapid lifestyle transitions (Desormais et al., 2019). Health systems remain oriented toward acute conditions, ill-prepared for chronic hypertension management ( Kane et al., 2017). Among diagnosed hypertensives in five West African countries, only 28.7% were aware, 18.2% treated, and 7.1% controlled (Owolabi et al., 2020). The World Health Organization projects cumulative economic losses from NCDs in low- and middle-income countries will exceed $7 trillion by 2025, with hypertension accounting for a substantial proportion through premature mortality, disability, and healthcare expenditure (World Health Organization, 2022).
Nigeria, Africa's most populous nation with over 200 million people, sits at this epidemic's epicentre. A nationally representative study estimated hypertension prevalence at 38.7% among Nigerian adults, approximately 46 million individuals (Odili et al., 2020). Only 31.4% were aware of their diagnosis, 19.7% were receiving treatment, and a mere 8.6% had achieved blood pressure control, placing Nigeria among countries with the poorest hypertension care cascade performance globally (Odili et al., 2020). Across six states, 56.3% of hypertensives were undiagnosed before screening (Falase et al., 2015). In Lagos, hypertension prevalence was 39.5%, with prehypertension affecting an additional 34.4% (Idris et al., 2020). Individuals over 40 years were nearly six times more likely to have elevated blood pressure, underscoring the impending surge as Nigeria's population ages.
Southern Nigeria shows vulnerability due to high urbanisation and dietary westernisation. Pooled hypertension prevalence is 34.2%, highest in urban centres and among less educated populations (Akinlua et al., 2015). Rivers State and its capital, Port Harcourt, which is a major oil and gas hub, have experienced profound lifestyle changes: increased processed food consumption, reduced physical activity, and elevated psychosocial stress. In Obio-Akpor, hypertension prevalence was 41.2%, with 44.7% unaware of their diagnosis (Cookey et al., 2024). Among Port Harcourt civil servants, 37.8% had elevated blood pressure (Ogidi et al., 2025). At the University of Port Harcourt Teaching Hospital, hypertension was the predominant stroke risk factor, present in 82.3% of cerebrovascular accident patients, with fewer than one-third previously diagnosed and poor medication adherence among those diagnosed (Akpa et al., 2021).
Despite growing recognition of hypertension as a major public health concern in Nigeria, there is limited longitudinal evidence examining temporal trends and future burden at the sub-national level, particularly in rapidly urbanising states such as Rivers State. Existing studies are largely cross-sectional and do not provide projections necessary for health system planning. This study addresses this gap by analysing ten-year trends (2015–2024) and projecting the burden of hypertension to 2034 using multiple data sources to inform policy and resource allocation.
Methods
Study Design: This study used a retrospective observational trend analysis design to assess hypertension in Rivers State, Nigeria, over ten years (2015-2024) and projected future burden for the subsequent decade (2025-2034). The retrospective design was chosen to leverage existing routinely collected data sources, enabling efficient analysis of temporal trends without the logistical challenges and costs of primary data collection across a large and diverse population.
Study Setting: Rivers State is in the South-South geopolitical zone of Nigeria, covering an area of approximately 11,077 square kilometres. The state shares boundaries with Bayelsa State to the west, Delta State to the north, Imo and Abia States to the east, and the Atlantic Ocean to the south. According to the National Population Commission, the projected population of Rivers State for 2024 was approximately 7.5 million persons, with roughly 60% residing in urban areas, particularly Port Harcourt, the state capital and major commercial and industrial hub (Federal Ministry of Health and Social Welfare of Nigeria, National Population Commission [Nigeria], & ICF. (2024). The state is divided into 23 Local Government Areas (LGAs) and has a diverse ethnic composition, with the Ikwerre, Ijaw, Ogoni, and Ekpeye among the major indigenous groups. The economy is dominated by oil and gas extraction, which has driven rapid urbanisation and in-migration, accompanied by significant lifestyle changes, including dietary transitions and reduced physical activity (Otame et al., 2023).
Data Sources: 
Three complementary data sources were used with distinct roles. Routinely collected Rivers State District Health Information System (DHIS) health facility data served as the primary source for trend analysis due to its longitudinal coverage. State surveillance reports were used to supplement and validate facility-based estimates, particularly for awareness, treatment, and control indicators. Population-based survey data (National Demographic and Health Surveys (NDHS) and WHO STEPS) were used to provide representative estimates and support calibration of prevalence and projection models.


Bias control 
To minimise selection and reporting bias, only facilities with consistent longitudinal reporting and <10% missing data were included. Triangulation of multiple data sources improved internal validity and reduced reliance on a single reporting system. Age-standardisation was applied to account for demographic changes over time.

Selection of Health Facilities and Inclusion Criteria
All public health facilities in Rivers State routinely report into the District Health Information System (DHIS), which constituted the source population for this study. Eligibility was restricted to facilities providing hypertension-related services (screening, diagnosis, or treatment) during the study period.
A structured data quality assessment was conducted before inclusion. Facilities were eligible if they had continuous monthly reporting of outpatient attendance and hypertension indicators from January 2015 to December 2024 and met a predefined data completeness threshold of less than 10% missing values for key variables. Facilities with substantial missing data, inconsistent reporting patterns, or prolonged interruptions in reporting were excluded.
Following this screening process, 156 facilities met the inclusion criteria and were included in the analysis. These facilities were distributed across all 23 Local Government Areas of the state, ensuring broad geographic representation. Private health facilities not captured within the DHIS platform were not included.
While the exact number of facilities excluded during data quality screening was not retained in the dataset, the application of uniform inclusion criteria ensured that only facilities with sufficiently complete and consistent longitudinal data were analysed, thereby minimising information bias in trend estimation.
Data Extraction and Cleaning: Data extraction, cleaning, and analysis were conducted between January and June 2025 by the principal researcher and six research assistants. A standardised data extraction Microsoft Excel template was used to capture the following variables: year of data collection, geographical location (LGA and urban/rural classification), age group (categorized as 18-29, 30-39, 40-49, 50-59, 60-69, and 70+ years), sex (male, female), and hypertension indicators (prevalence, awareness, treatment, control). For health facility data, monthly records were aggregated into annual totals. Data were cleaned by removing duplicate entries, checking for outliers and inconsistencies, and verifying source documents where discrepancies were identified. Missing data were handled using multiple imputations for variables with <10% missingness; sources with >10% missingness for key variables were excluded from the analysis.
Case Definitions: Hypertension was defined consistently across all data sources in accordance with the Seventh and Eighth Reports of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure, which were the prevailing guidelines during the study period. Hypertension was defined as systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg, or self-reported current use of antihypertensive medication. For survey data, blood pressure was measured using standardised protocols with validated digital sphygmomanometers, with three measurements taken at five-minute intervals and the average of the second and third readings used for analysis. Awareness was defined as self-reported previous diagnosis of hypertension by a health professional. Treatment was defined as self-reported use of antihypertensive medication within the two weeks preceding data collection. Control was defined as blood pressure <140/90 mmHg among individuals on antihypertensive treatment.
Statistical Analysis: Statistical analyses were performed using the Statistical Product and Service Solution (SPSS) Version 27 (Armonk, NY: IBM Corporation). Descriptive statistics were computed to characterise the study population and summarise hypertension prevalence, awareness, treatment, and control over the study period. Continuous variables were presented as means with standard deviations. Normality of continuous variables was assessed using the Shapiro–Wilk test. Categorical variables were presented as frequencies and percentages.
Temporal trends were assessed using joinpoint regression analysis, which identifies points where trends change significantly in either direction or magnitude. Average annual percent change (AAPC) with corresponding 95% confidence intervals was calculated for hypertension prevalence overall and stratified by age group, sex, and place of residence. Time-trend analyses were conducted using generalised linear models with Poisson distribution and log link function, adjusting for population growth and changes in age structure over the study period.
Stratified analyses were performed by age group (18-39 years, 40-59 years, ≥60 years), sex (male, female), and place of residence (urban, rural) where available. Age-standardised rates were calculated using the direct method with the 2015 Rivers State population as the standard to account for demographic shifts over the study period. Comparisons between groups were conducted using chi-square tests for categorical variables and t-tests for continuous variables, with statistical significance set at p<0.05.
Projection Modelling: The future burden of hypertension was projected for the ten years 2025-2034 using two complementary approaches. First, trend-based projections were generated by extending observed linear trends from 2015 to 2024 using autoregressive integrated moving average (ARIMA) models. Model selection was based on Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC), with model diagnostics including examination of residual autocorrelation using Ljung-Box Q tests.
ARIMA models assumed stationarity of differenced series, linear trend continuation, and absence of structural breaks beyond those identified in joinpoint analysis.
Second, population-based projections incorporated both observed disease trends and expected population growth. Population projections for Rivers State were obtained from the National Population Commission's medium-variant projections, which assume moderate declines in fertility and mortality rates consistent with national trends (National Population Commission, 2023). Age- and sex-specific hypertension prevalence rates from the most recent survey data (2023-2024) were applied to projected population structures for each year from 2025 to 2034. Three scenarios were modelled: (1) constant prevalence scenario (assuming 2024 prevalence rates remain unchanged), (2) linear trend scenario (assuming observed 2015-2024 trends continue), and (3) accelerated trend scenario (assuming 20% acceleration in prevalence increase due to ongoing urbanisation and lifestyle changes). Projections were presented as absolute numbers of adults (aged ≥18 years) living with hypertension, with uncertainty intervals based on 95% confidence limits of prevalence estimates and population projections.
[bookmark: _GoBack]Results
A total of 2,847,693 adult encounters were recorded from 156 health facilities across Rivers State's 23 LGAs between 2015 and 2024 (Table 1). Mean annual encounters increased from 245,678 (2015) to 327,892 (2024), reflecting population growth and improved service utilisation.
Adults aged 18-39 years comprised the largest proportion (48.3%), followed by 40-59 years (32.1%), and ≥60 years (19.6%). Females accounted for 54.7% of encounters, indicating higher health-seeking behaviour. Urban residents accounted for 63.4%, consistent with state urbanisation patterns.
Among survey respondents (n=4,892), 31.2% had secondary education, while 28.3% had no formal education. Regarding marital status, 58.4% were married. Occupational distribution showed 34.7% engaged in skilled/professional work and 28.9% in unskilled labour.
Table 1. Sociodemographic Characteristics of the Study Population
A. Health Facility Encounters (2015–2024)
	Variable
	Category
	Value

	Total adult encounters
	2015–2024
	2,847,693

	Mean annual encounters
	2015
	245,678

	
	2024
	327,892



B. Survey Population Characteristics (n = 4,892)
	Variable
	Category
	n (%)

	Age group
	18–39 years
	2,363 (48.3)

	
	40–59 years
	1,571 (32.1)

	
	≥60 years
	958 (19.6)

	Sex
	Male
	2,216 (45.3)

	
	Female
	2,676 (54.7)

	Residence
	Urban
	3,101 (63.4)

	
	Rural
	1,791 (36.6)

	Education
	No formal education
	1,385 (28.3)

	
	Primary
	1,204 (24.6)

	
	Secondary
	1,526 (31.2)

	
	Tertiary
	777 (15.9)

	Occupation
	Skilled/professional
	1,698 (34.7)

	
	Unskilled labour
	1,414 (28.9)

	
	Unemployed
	1,042 (21.3)

	
	Retired
	738 (15.1)

	Marital status
	Married
	2,859 (58.4)

	
	Never married
	939 (19.2)

	
	Widowed
	626 (12.8)

	
	Divorced/separated
	468 (9.6)



The prevalence and trends of hypertension are shown in Table 2 and Figure 1. The Crude hypertension prevalence rose from 24.8% (2015) to 33.7% (2024). Age-standardised prevalence (32.4%) confirmed that the trend was not due to demographic ageing alone. Average Annual Percent Change (AAPC) was 3.2% (95% CI: 2.8–3.6; p<0.001). Joinpoint analysis revealed two phases: moderate increase 2015–2019 (Annual Percent Change (APC): 2.1%), followed by accelerated rise 2020–2024 (APC: 4.3%) (Figure 2).
Figure 3 shows marked demographic differences. Prevalence exhibited a strong age gradient: 12.4% (18–29 years) to 61.8% (≥70 years). Adults aged ≥40 years accounted for most cases. Males had a higher prevalence than females (35.2% vs. 30.1% in 2024). Urban residents exceeded rural residents (35.8% vs. 29.2%), reflecting lifestyle influences (Table 2).
Table 2. Trends and Demographic Distribution of Hypertension Prevalence in Rivers State (2015–2024)
A. Overall Trends
	Indicator
	Value
	95% CI
	p-value

	Prevalence (2015)
	24.8%
	24.1–25.5
	

	Prevalence (2024)
	33.7%
	32.9–34.5
	<0.001

	Age-standardised prevalence (2024)
	32.4%
	
	

	Average Annual Percent Change (AAPC)
	3.2%
	2.8–3.6
	<0.001






B. Joinpoint Trend Analysis
	Period
	Annual Percent Change (APC)
	95% CI

	2015–2019
	2.1%
	1.7–2.5

	2020–2024
	4.3%
	3.8–4.8



C. Hypertension Prevalence by Demographic Characteristics (2024)
	Variable
	Category
	Prevalence (%)
	95% CI

	Age group
	18–29 years
	12.4
	11.8–13.0

	
	30–39 years
	24.7
	23.9–25.5

	
	40–49 years
	38.2
	37.3–39.1

	
	50–59 years
	48.6
	47.6–49.6

	
	60–69 years
	56.3
	55.2–57.4

	
	≥70 years
	61.8
	60.5–63.1

	Sex
	Male
	35.2
	34.3–36.1

	
	Female
	30.1
	29.3–30.9

	Residence
	Urban
	35.8
	35.0–36.6

	
	Rural
	29.2
	28.4–30.0



Awareness, treatment, and control improved modestly but remained low (Table 3). Awareness rose from 26.3% (2015) to 34.8% (2024) (p<0.001); treatment increased from 18.4% to 24.7% (p<0.001); control among treated individuals improved marginally from 12.1% to 14.3% (p=0.03). Consequently, controlled hypertension among all adults remained extremely low (2.2% to 3.5%). Awareness was higher among females (38.2%), urban residents (37.6%), and adults ≥60 years (47.2%), while younger adults had the lowest awareness.
Projections indicate a substantial burden increase (Figure 4). Under a linear trend, hypertensives will rise from 1.89 million (2024) to 2.78 million by 2034—a 47.1% increase. Accelerated scenario projects 2.94 million cases by 2034.





Table 3. Hypertension Care Cascade and Projected Burden in Rivers State
A. Awareness, Treatment, and Control
	Indicator
	2015 (%)
	2024 (%)
	p-value

	Awareness
	26.3
	34.8
	<0.001

	Treatment
	18.4
	24.7
	<0.001

	Control among treated
	12.1
	14.3
	0.03

	Controlled among all hypertensives*
	2.2
	3.5
	


*Controlled among all hypertensives refers to the proportion of all individuals with hypertension whose blood pressure was <140/90 mmHg.
B. Awareness by Selected Characteristics (2024)
	Category
	Awareness (%)

	Male
	31.4

	Female
	38.2

	Urban
	37.6

	Rural
	30.1

	Age ≥60 years
	47.2

	Age 18–39 years
	18.3



C. Projected Hypertension Burden (2034)
	Scenario
	Estimated Cases
	% Increase from 2024

	Constant prevalence
	2.31 million
	+22.2%

	Linear trend
	2.78 million
	+47.1%

	Accelerated trend
	2.94 million
	+55.6%


 Projections are based on ARIMA modelling and population growth assumptions; estimates incorporate uncertainty ranges derived from 95% confidence intervals.
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Figure 1: Trend of Hypertension prevalence in Rivers State ( 2015-2024)
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Figure 2: Joinpoint Trend in Hypertension Prevalence
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Figure 3: Age-Specific Hypertension Prevalence in Rivers State (2024)
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Figure 4: Projected Hypertension Burden in Rivers State (2025-2034)
Discussion
The findings from this ten-year trend analysis reveal a substantial and accelerating burden of hypertension in Rivers State, with prevalence increasing from 24.8% in 2015 to 33.7% in 2024. This trajectory aligns with global patterns documented by the World Health Organization, which estimates that 1.28 billion adults worldwide live with hypertension, with the most rapid increases occurring in low- and middle-income countries (World Health Organization, 2023). The observed 35.9% relative increase over a single decade in Rivers State outpaces global averages, reflecting the epidemiological transition underway in sub-Saharan Africa (NCD-RisC et al., 2021). The observed increase is likely driven by rapid urbanisation, dietary transitions toward high-salt processed foods, reduced physical activity, and increasing psychosocial stress associated with economic and environmental changes in the Niger Delta region.
The prevalence estimate in 2024 positions Rivers State at the upper end of the spectrum for Nigeria. This finding aligns closely with a nationally representative study, which estimated hypertension prevalence among Nigerian adults at 38.7%, representing approximately 46 million individuals (Odili et al., 2020). The current finding also mirrors the 41.2% prevalence reported in Obio-Akpor Local Government Area of Rivers State (Cookey et al., 2024) and the 37.8% prevalence documented among civil servants in Port Harcourt ( Ogidi et al., 2025). However, it is substantially higher than the 24.8% prevalence documented among rural populations in northern Nigeria (Musango & Olufue, 2024), underscoring the heterogeneity of hypertension burden within the country and the particularly high risk in urban and semi-urban areas of the South-South region.
Comparisons with earlier sub-Saharan African estimates suggest that Rivers State may be experiencing a more accelerated trajectory than the regional average. A systematic review and meta-analysis of hypertension in sub-Saharan Africa estimated pooled prevalence at 30.8%, with awareness, treatment, and control rates remaining dismally low (Ataklte et al., 2020). The current study finds that urban residents have a significantly higher prevalence than rural counterparts (35.8% vs. 29.2%), which reinforces evidence from multi-country analyses demonstrating that urban residence is independently associated with elevated cardiovascular risk (Yuyun et al., 2020).
The age-specific patterns observed in this study, with prevalence rising from 12.4% among adults aged 18-29 years to 61.8% among those aged ≥70 years, are consistent with the well-established age-hypertension relationship documented globally (NCD-RisC et al., 2021). Of particular concern is the accelerated increase among middle-aged adults (40-59 years), with an average annual per cent change of 4.1%. This finding suggests a premature onset of hypertension in Rivers State, which carries implications for lifetime cardiovascular risk and aligns with observations that hypertension increasingly affects individuals during their most productive years in sub-Saharan Africa (Bigna & Noubiap, 2019).
There is a male predominance in hypertension prevalence. The higher prevalence among males may reflect greater exposure to behavioural risk factors such as alcohol consumption, smoking, and occupational stress, whereas higher healthcare utilisation among females may contribute to earlier detection and management. While some Nigerian studies have reported higher prevalence among women (Odili et al., 2020), the Obio-Akpor community study similarly found male sex to be associated with elevated risk (Cookey et al., 2024). Multi-country analyses across sub-Saharan Africa have documented inconsistent sex patterns, with some countries showing male predominance and others female predominance, suggesting that sex differences may be context-specific and influenced by local risk factor profiles (Yuyun et al., 2020).
The urban-rural disparity documented in this study, with urban prevalence exceeding rural by 6.6 percentage points in 2024, reflects the influence of urbanisation on cardiovascular risk profiles. The higher prevalence in urban areas is consistent with lifestyle-related risk factors, including sedentary behaviour, dietary changes, and increased stress, which are more pronounced in rapidly urbanising settings such as Port Harcourt. Research across West Africa has consistently demonstrated higher hypertension prevalence in urban compared to rural settings, with urban lifestyle factors including dietary changes, reduced physical activity, and psychosocial stress contributing substantially to hypertension burden (Desormais et al., 2019). The widening urban-rural gap over the study period suggests that these lifestyle factors may be intensifying in Rivers State's urban centres, particularly Port Harcourt, where rapid industrialisation and economic transformation continue.
The awareness, treatment, and control cascade documented in this study reveals profound gaps that mirror national and regional patterns. The persistently low levels of awareness, treatment, and control reflect systemic barriers, including limited access to screening services, the cost of antihypertensive medications, poor adherence, and weak primary healthcare systems. The finding that only 34.8% of hypertensives were aware of their diagnosis in 2024, despite improvement from 26.3% in 2015, is consistent with the observation that fewer than 40% of adults with hypertension in sub-Saharan Africa are aware of their condition (NCD-RisC et al., 2021). The treatment rate of 24.7% and control rate among treated individuals of 14.3% resulted in only 3.5% of all hypertensives achieving blood pressure control, a figure consistent with the finding that fewer than 15% of adults with hypertension in sub-Saharan Africa achieve adequate blood pressure control (Ataklte et al., 2020). The extremely low control rate provides a direct pathway to the high burden of stroke and other cardiovascular complications observed in tertiary facilities, where hypertension remains the predominant modifiable risk factor (Odili et al., 2020).
These cascade gaps are comparable to those reported in community-based studies across Nigeria. A multi-state screening study found that 56.3% of participants with hypertension were previously undiagnosed (Falase et al., 2015), while the Obio-Akpor study documented that 44.7% of hypertensive individuals were unaware of their diagnosis before the study (Cookey et al., 2024). The slightly higher awareness rate in the current study (34.8%) compared to the Obio-Akpor study's 55.3% unaware (implying 44.7% aware) may reflect differences in study populations and methodologies, with the current study aggregating data across multiple sources, including health facilities where diagnosis has already occurred.
The finding that awareness was higher among females, urban residents, and older adults aligns with patterns documented across sub-Saharan Africa (Manne-Goehler et al., 2019). These disparities suggest that targeted screening efforts are needed for young adults, males, and rural populations. These are groups that remain underserved by current detection strategies. The peak in treatment rates among those aware (approximately 70%) indicates that awareness does not reliably translate to treatment initiation, pointing to barriers in healthcare access, medication affordability, and health system readiness documented across West Africa (Kane et al., 2017).
The clinical consequences of poor hypertension control in Rivers State are evident in hospital-based data from the same setting. A study examining stroke admissions at the University of Port Harcourt Teaching Hospital, Rivers State, Nigeria, found that hypertension was the predominant risk factor, present in 82.3% of patients presenting with cerebrovascular accidents (Akpa et al., 2021). These findings underscore that uncontrolled hypertension in the community translates directly to catastrophic clinical events and premature mortality in healthcare facilities.
The projected increase to 2.78 million hypertensives by 2034 under the linear trend scenario, a 47.1% increase, has profound implications for health system planning. This projection is consistent with global estimates suggesting that without accelerated action, hypertension burden will continue to rise in low- and middle-income countries (NCD Countdown 2030 Collaborators, 2020). The World Health Organization has emphasised that achieving hypertension control targets could avert 76 million deaths globally by 2050 (World Health Organization, 2023), highlighting both the urgency and the potential impact of strengthened interventions in Rivers State.
The study's findings align with global calls to integrate hypertension management into primary healthcare and universal health coverage packages (Vaduganathan et al., 2022). The World Health Organization's HEARTS (Healthy Lifestyle, Evidence-based treatment, Access to essential medicines, Risk management, Teamwork, Surveillance) technical package provides an evidence-based framework for such integration, emphasising standardised treatment protocols, team-based care, and access to affordable medications and validated blood pressure devices (World Health Organization, 2023). The projection that uncontrolled hypertension will increase from 1.82 million to 2.68 million by 2034 if current trends persist underscores the economic and human costs of inaction.
Strengths and Limitations
Strengths: This study possesses several methodological strengths. First, the use of multiple complementary data sources (routine health facility records, surveillance reports, and population-based surveys) enabled triangulation and comprehensive coverage of hypertension epidemiology in Rivers State. Second, the ten-year study period (2015-2024) and large sample size (2,847,693 encounters across 156 facilities) provided statistical power for stratified analyses and robust trend detection using joinpoint regression. Third, projection modelling (2025-2034) with scenario-based approaches provides actionable evidence for health system planning. Fourth, inclusion of all 23 LGAs ensures geographic representativeness across urban and rural settings. Fifth, standardised case definitions and age-standardisation enhance comparability with national and global studies. Finally, the study addresses an important evidence gap, such as the paucity of longitudinal hypertension data in Nigeria, thereby supporting evidence-based policymaking.
Limitations: Several limitations warrant consideration. First, reliance on facility data may underestimate true prevalence by excluding undiagnosed individuals while potentially overrepresenting those with severe diseases. Second, variations in data quality across facilities and overtime may introduce bias, despite rigorous cleaning protocols. Third, changes in diagnostic criteria, measurement techniques, and reporting practices over the decade may affect trend comparability. Fourth, the absence of individual-level socioeconomic, behavioural, and clinical data precludes analysis of determinants driving observed trends. Fifth, population projections involve inherent uncertainty regarding migration, fertility, and mortality patterns. Sixth, the COVID-19 pandemic (2020-2022) may have disrupted healthcare access and data collection, potentially affecting trend interpretation. Seventh, the study focused exclusively on hypertension without examining comorbidities, cardiovascular risk stratification, or clinical outcomes. Eighth, awareness, treatment, and control data were available only from smaller survey samples (n=4,892), limiting precision. Finally, health system factors influencing hypertension care, such as medication availability, healthcare worker density, and financing, were not examined.
Despite these limitations, the triangulation of multiple data sources, standardised methods, and robust statistical approaches strengthens the validity of findings, providing valuable evidence for hypertension prevention and control strategies in Rivers State.
Conclusion
Hypertension in Rivers State is increasing rapidly, with substantial gaps in awareness, treatment, and control. If current trends persist, the burden will rise markedly by 2034, placing significant strain on the health system. Strengthening primary healthcare, improving early detection, and ensuring access to effective treatment are essential to reduce preventable cardiovascular morbidity and mortality.


Recommendations
1. Integrate routine blood pressure screening into all primary healthcare services. 
2. Implement standardised hypertension treatment protocols across facilities. 
3. Ensure consistent availability and affordability of antihypertensive medications. 
4. Strengthen community-based health education targeting high-risk groups. 
5. Improve surveillance systems for continuous monitoring of hypertension trends.
Contributions to Knowledge
Practice: This study provides evidence that only 3.5% of hypertensives achieve blood pressure control, highlighting the urgent need for standardised treatment protocols, improved medication adherence support, and targeted screening for high-risk groups such as younger adults, males, and rural residents. Projections of 2.68 million uncontrolled cases by 2034 necessitate immediate health facility preparedness for increased cardiovascular complications.
Research: The study addresses a critical evidence gap by providing longitudinal hypertension data and projection modelling for Nigeria. It establishes a methodological template for trend analysis using multiple data sources and generates hypotheses on determinants of accelerated trends, disparities, and health system barriers requiring further investigation through implementation and qualitative research.
Policy: Findings that one in three adults has hypertension, with 47-55% increase projected by 2034, provide compelling evidence for prioritising NCDs in health agendas. The study supports WHO HEARTS implementation, primary healthcare integration, workforce planning, essential medicines procurement, and regulatory policies targeting salt reduction and physical activity promotion.
Innovation: The study demonstrates innovative methodological approaches, including triangulation of multiple data sources, joinpoint regression for trend inflection points, ARIMA modelling, and scenario-based projections. It highlights opportunities for mobile health interventions, task-sharing with community health workers, and digital decision-support tools for standardised hypertension management in primary care.


Ethical Approval: Ethical approval was obtained from the Rivers State Ministry of Health Research Ethics Committee. No personal identifiable information was accessed or analysed. All data handling and storage complied with the Nigerian National Code of Health Research Ethics and the principles of the Declaration of Helsinki. Permission to access and utilise health facility records was obtained from the Rivers State Ministry of Health and individual facility management. 
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