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Abstract

Background

The prevalence of hypertension in Nigeria is high and growing. The burden and risk factor

distribution also vary by geographical zone. Information about prevalence, risk factors and

disease status awareness are needed to guide evidence based public health response at

the national and sub- national levels.

Purpose

This paper describes the prevalence of hypertension and its correlates, as well as hyperten-

sion status awareness among men in North Central, Nigeria.

Methods

A cross sectional survey was administered to male partners of pregnant women participat-

ing in the Healthy Beginning Initiative program from 2016–2018. Information on socio-demo-

graphic characteristics, risk factors, physical measurement and blood pressure readings

were collected using a standardized protocol. Data was analyzed with simple and multiple

logistic regression.

Results

The 6,538 men had a median age of 31 years [IQR: 26–37]. The prevalence of hypertension

was 23.3% (95% CI: 22.3%-24.4%), while 46.7% had prehypertension. The odds of hyper-

tension was associated with increasing age (OR:1.02, CI:1.01–1.03), being overweight

(aOR:1.5,CI:1.3–1.8), being obese (aOR:2.6,CI:2.0–3.3), living in an urban area (aOR:1.6,

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0242870 November 30, 2020 1 / 15

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Banigbe BF, Itanyi IU, Ofili EO, Ogidi AG,

Patel D, Ezeanolue EE (2020) High prevalence of

undiagnosed hypertension among men in North

Central Nigeria: Results from the Healthy Beginning

Initiative. PLoS ONE 15(11): e0242870. https://doi.

org/10.1371/journal.pone.0242870

Editor: Frank T. Spradley, University of Mississippi

Medical Center, UNITED STATES

Received: July 20, 2020

Accepted: November 10, 2020

Published: November 30, 2020

Copyright: © 2020 Banigbe et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

Funding: The primary author did not receive any

funding for this study. EEE received funding from

the Fogarty International Center of the US National

Institutes of Health (NIH) (grant no.

R21TW010252) and the Eunice Kennedy Shriver

National Institute of Child Health & Human

Development of the NIH (grant numbers -

R01HD087994 & R01HD087994-S1). The content

https://orcid.org/0000-0002-9303-364X
https://orcid.org/0000-0002-4958-6319
https://doi.org/10.1371/journal.pone.0242870
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0242870&domain=pdf&date_stamp=2020-11-30
https://doi.org/10.1371/journal.pone.0242870
https://doi.org/10.1371/journal.pone.0242870
http://creativecommons.org/licenses/by/4.0/


CI:1.2–2.1), and alcohol use in the 30 days prior (aOR:1.2,CI:1.1–1.4). Overall, 4.5% (297/

6,528) of participants had ever been told they have hypertension. Among the 23.3% (1,527/

6,528) with hypertension, 7.1% (109/1,527) were aware of their disease status. Men aged

41–50 years (aOR: 1.8, CI: 1.0–3.3), and > 50 years (aOR: 2.2, CI: 1.1–4.3), had higher

odds disease status awareness. Living in an urban area was associated with lower odds

(aOR: 0.2, CI: 0.03–0.7) of hypertension status awareness.

Conclusion

This study showed that hypertension is already a significant public health burden in this pop-

ulation and that disease awareness level is very low. Alcohol use and obesity were associ-

ated with hypertension, highlighting some modifiable cardiovascular disease risk factors

that are prevalent in the study population. Taken together, these findings can inform the

design of interventions for primary and secondary cardiovascular disease prevention in

Nigeria and similar settings.

Introduction

Non-communicable diseases (NCDs) currently cause more deaths globally than all other

causes combined [1, 2]. In 2016, they accounted for 71% of global mortality, translating to an

estimated 41 million deaths [3]. Cardiovascular diseases, the most common NCDs, accounted

for 44% of all NCD attributable deaths in 2016 [3] and more than 70% of premature NCD

deaths, 75%-80% of which occurred in low and middle income countries (LMICs) [1, 2].

Uncontrolled hypertension is the singular most important risk factor for cardiovascular dis-

eases including stroke, coronary heart disease, and chronic kidney disease [2, 4]. The world

health organization (WHO) estimates that 22% of individuals aged 18 years and above, or

about one billion people worldwide have hypertension, with Sub- Saharan Africa (SSA) having

the highest prevalence at 27% [2, 3].

While infectious diseases and maternal and child health conditions are still the leading

causes of death in Nigeria [5], the reported prevalence of hypertension has steadily increased

from the 11.2% reported in a 1997 national survey [6] to about 28.9% [7] in 2013. Additionally,

about 25% of hospital admissions among adults are due to complications of hypertension [8,

9] in a country with 209.6 million people in 2019 [10] and a life expectancy of 54 years in 2018

[11]. Although Nigeria has not conducted a recent national NCD survey at the time of this

study, several small and medium sized studies have reported prevalence estimates from differ-

ent parts of the country. The reported prevalence ranges from 30.6% [12] in hospital settings

to about 30% [13–16] in communities and 48% [17] among formal sector workers depending

on study size, participant age and location.

The prevalence and distribution of modifiable risk factors for hypertension in Nigeria also

vary by geo-political zone [13–16, 18].However, Northern Nigeria in general and the North

Central geo-political zone in particular is not well represented in existing studies. In a 2015

meta-analysis by Adeloye et al, 85% of the studies were conducted in the southern parts of

Nigeria [7]. Given the socio-economic, demographic and cultural diversity of the Nigerian

population, information about prevalence and risk factor distribution in one zone may not be

completely generalizable to other geo-political zones [15].
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The goal of this paper was to determine the prevalence of hypertension and its correlates, as

well as hypertension status awareness among a population of men in Benue state, North Cen-

tral Nigeria.

Methods

Study setting, design, and participants

We conducted a cross-sectional study among a cohort of pregnant women and their male part-

ners (expectant couples), who participated in the Healthy Beginning Initiative (HBI) program

in Benue State, Nigeria.

Benue State is located in the North Central geo-political zone, it has 23 local government

areas (LGAs) and an estimated population of five million [19], of which about 70% are farmers.

A total of eighty churches in 80 communities across twelve LGAs in Benue State participated

in this program, from June, 2016 to October 2018. Benue State has the second highest preva-

lence of HIV in Nigeria, at 4.9% [20].

The HBI program provides an integrated, feasible and culturally adaptive platform for

HIV/Hepatitis B screening, linkage and follow up of pregnant women, aiming to identify, treat

and retain women in care throughout their pregnancy. Details of the HBI program have been

described elsewhere [21, 22]. In brief, HBI consists of three components that are all congrega-

tion-based: 1) Prayer sessions, in which every Sunday at the end of the church service, the

priest or pastor announced for pregnant women and their male partners to come out for pray-

ers. He prayed for a healthy pregnancy, safe delivery and encouraged pregnant women to seek

antenatal care at a health facility. 2) Baby showers were organized as a reception and health

fair in churches, during which health education on early antenatal care, importance of the inte-

grated screening tests for pregnant women, good nutrition, skilled birth attendance, and

immunizations were provided. This provided an opportunity for onsite integrated laboratory

testing for HIV, Hepatitis B virus and sickle cell genotype to be conducted for pregnant

women and their male partners. Male partners received a “mama pack” to present to their

female partners as an expression of love and support during the pregnancy. 3) Baby receptions

were organized six to eight weeks post-delivery, for women who participated in the baby

shower, where women also completed a post-delivery questionnaire to ascertain place of deliv-

ery and pregnancy outcome. Enhanced nutrition and immunization education were provided.

This also offered an opportunity for post-delivery linkage to care for women as needed.

Questionnaire administration

Trained program assistants who had a minimum of a bachelor’s degree collected the data for

this study using a pretested semi-structured questionnaire. After participants arrived for the

baby showers, they prayed and received general health education allowing time for participants

to settle down and relax. Each pregnant woman and her male partner were then invited into a

private location where the questionnaires were administered, and physical measurements

taken including weight and blood pressure. There were separate male and female question-

naires. Only data from the male questionnaires will be presented in this paper. Data were col-

lected on sociodemographic characteristics, medical history, and lifestyle habits of the

participants.

Sociodemographic data included age, sex, marital status, highest level of education, occupa-

tion, monthly income, languages spoken, distance to health facility, and number of people liv-

ing in the household. Past history of hypertension and/or diabetes diagnosis were assessed via

self-reporting. Data was also collected on lifestyle habits including tobacco, alcohol and other

substance use.
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Physical measurements

The physical measurements taken from the participants were blood pressure, weight and

height. Each participant had his weight measured once, using calibrated analog bathroom

weighing scales. The weighing scale was placed on a flat and firm surface. Participants were

asked to remove any heavy clothing or objects and stand at the centre of the scale. Trained pro-

gram assistants read the measured weights to the nearest 1 kilogram (kg) and recorded them

in a designated form.

Height was measured once for each participant using a customized metre rule. Participants

were asked to stand on a flat surface with feet flat and together, and against a wall, and ensuring

that participant looked straight ahead with the line of sight parallel to the floor. With the head,

shoulders, buttocks, and heels touching the wall, a small flat object (eg. ruler) was used to form

a right angle between the wall and the crown of the head. A light mark was made on the wall

where the object touched the wall, and the height was recorded to the nearest 0.01 metre.

Blood pressure (BP) was measured by trained program assistants using a digital sphygmo-

manometer by Omron Healthcare Inc, USA. Measurements were taken for each participant

after an initial resting period, with the participant seated with feet flat on the floor, a properly

sized cuff was wrapped round the right arm, with the lower edge one inch above the antecubi-

tal fossa. The cuff was inflated by turning on the device and the displayed systolic and diastolic

blood pressures were recorded. Each participant had his blood pressure measured once.

Measurement of NCD risk factors

Body mass index was calculated as weight (kg) divided by the square of height (m), and classi-

fied as underweight if<18.5 kg/m2, normal if 18.5–24.9 kg/m2, overweight if 25–29.9 kg/m2,

and obese if> 30 kg/m2 according to WHO recommendations [23]. Current alcohol con-

sumption was defined as having an alcoholic drink within the last one month, while current

tobacco consumption was defined as tobacco use within the last 30 days. We classified blood

pressure according to the JNC-7 guidelines as follows: normal (systolic BP<120mmHg and

diastolic BP< 80mmHg), pre-hypertension (SBP; 120–139 mmHg and DBP 80–89 mmHg),

stage 1 hypertension (SBP: 140–159 mmHg and/or DBP: 90–99 mmHg), stage 2 hypertension

(SBP:� 160mmHg or DBP� 100mmHg) [24]. All participants with self-reported history of

hypertension were categorized into the hypertension group if their blood pressure was above

140/90 mmHg, otherwise they were categorized as not hypertensive or pre-hypertensive as

appropriate according to the JNC-7 criteria.

Hypertension awareness

We assessed awareness of hypertension status by asking each participant, “has any medical

professional (nurse or doctor) ever told you that you had hypertension before this baby

shower?”. Participants were categorized as being aware of their disease status if they answered

“Yes” to this question and had a blood pressure reading above 140/90mmHg.

Data analysis

Continuous variables were summarized using their mean and standard deviation or median

and interquartile range as appropriate, categorical variables were expressed as percentages. We

determined the prevalence of hypertension and disease status awareness in the study popula-

tion. Bivariate analysis was done using chi-square tests of association or Fishers exact test for

categorical independent variables, and t-tests or Kruskal-Wallis tests of association for continu-

ous variables as appropriate. We built bivariate and multiple logistic regression models to assess
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the factors associated with hypertension and hypertension status awareness separately. Covari-

ates demonstrating marginally significant bivariate associations (p< = 0.1) were included in

multiple regression models. We used the most parsimonious models by removing covariates

that did not exhibit statistically significant association with the outcome at a p-value of<0.05

via a backwards elimination procedure. The least significant variable was removed in each itera-

tion and this was repeated until all variables in the model had a P-value of< 0.05. Data was ana-

lyzed using R statistical software (The R Foundation for Statistical Computing, 2019).

Ethical considerations

This study was approved by the Health Research Ethics Committee of the University of Nigeria

Teaching Hospital, Enugu, Nigeria. Although consent was not needed to participate in the

baby showers, written informed consent was obtained from the participants for questionnaire

data collection and physical measurements.

Results

A total of 6,766 men participated in the HBI all of whom completed the questionnaires and had

their physical measurements taken. Two hundred and twenty-eight records (3.4%) were

excluded from the analysis due to implausible blood pressure values, and age less than 18 years;

here we report on the findings on the 6,538 men included in the final analysis. The median age

in our population was 31 years (IQR: 26–37 years), and a majority of the participants (49.8%)

were in the 18–30 age category (Table 1). Overall, about 45% of the participants completed sec-

ondary education, most (82.5%) earned less than 20,000 Naira or approximately US$56 per

month (US$1 = 360 Naira in 2016), and a majority (77.8%) lived in rural areas. The median

BMI was 23.1 (IQR: 21.2–25.3), and 25.4% of the participants were overweight or obese. Forty

eight percent (48.2%) reported current alcohol consumption, and 25.1% of the men reported

using tobacco in the past 30 days. Among those who reported using tobacco, 81% used it daily.

About four percent (3.9%) of the men reported using other substances apart from tobacco, the

three most commonly used substances were snuff (68%), tramadol (9.9%), and Indian hemp

(8.3%). The mean systolic BP was 126.9 mmHg (SD: 16.7mmHg), and mean diastolic BP was

76.7 mmHg (SD: 12.2mmHg). About five percent (4.5%) and 2.3% of men in this study reported

ever being told by a doctor that they had hypertension and diabetes, respectively.

About a quarter (23.3%) [95% CI: 22.3%-24.4%] of the men in this study had hypertension,

while 46.7% had pre-hypertension as shown in Table 2. Only a third of the participants had

normal blood pressure readings while about 6% had stage 2 hypertension. The crude preva-

lence of hypertension increased with increasing age in this population.

In simple logistic regression models, (Table 3), older age was associated with hypertension,

compared to men less than 30 years old; men in the 5th, 6th, and 7th decades of life had higher

odds of hypertension with odds ratio of 1.5 [95% CI: 1.3–1.8], and 2.4 [95% CI: 1.9–3.0]

respectively. High body mass index was also associated with having hypertension, the odds of

hypertension increased by 1.09 for every unit increase in BMI [95% CI: 1.07–1.1]. The odds of

hypertension was 1.6 times higher [95% CI: 1.4–1.8] in overweight subjects and 2.8 times

higher in obese subjects [95% CI: 2.2–3.6] compared to those with normal BMI. Alcohol con-

sumption in the last 30 days was associated with higher odds of being hypertensive [OR: 1.3,

95%CI: 1.1–1.4], so was completing tertiary education [OR: 1.4, 95% CI: 1.1–1.7]. Income was

also associated with increased odds of being hypertensive, with the odds increasing as reported

income increased; compared to subjects in the lowest income category (less than 20,000 Naira

per month), those in the highest income category had almost 2 times the odds of being hyper-

tensive [OR: 1.8, 95% CI: 1.1–2.8]. Men who reported living in urban areas had higher odds of
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being hypertensive [OR: 1.8, 95%CI: 1.4–2.3] compared to those living in rural areas. There

was no significant association between subjects being told they had diabetes and the odds of

being hypertensive in this population [OR: 1.3, 95%CI: 0.9–1.9]. There was also no significant

relationship between tobacco use in the last 30 days and being hypertensive. [OR: 0.94, 95%CI:

0.83–1.1].

In the final multiple logistic regression model, being above 40 years, being overweight

[aOR: 1.5, 95%CI: 1.3–1.8], being obese [aOR: 2.6, 95%CI: 2.0–3.3], living in an urban area

[aOR: 1.6, 95%CI: 1.2–2.1], and alcohol use in the 30 days prior [aOR: 1.2, 95%CI: 1.1–1.4]

were significantly associated with increased odds of hypertension in this population.

Table 1. Characteristics of study participants in Benue, Nigeria.

Variable Total Hypertension +ve (N = 1,527) Hypertension -ve (N = 5,011) p-value

Age (years), Median (IQR) 31 (26–37) 32 (27–40) 30(26–37) <0.001�

Age Categories, N (%)

18–30 years 3256 (49.8%) 682 (44.7%) 2574 (51.4%) <0.001#

31–40 years 2223 (34%) 509 (33.3%) 1714 (34.2%)

41–50 years 732 (11.2%) 210 (13.8%) 522 (10.4%)

>50 years 327 (5%) 126 (8.3%) 201 (4%)

BMI Overall, Median (IQR) 23.1 (21.2–25.3) 23.8(21.6–26.2) 22.9 (21–24.8) <0.001�

BMI Categories, N (%)

Underweight 315 (4.8%) 51 (3.3%) 264 (5.3%) <0.001#

Normal 4,665 (69.2%) 949 (62.1%) 3616(72.2%)

Overweight 1,366 (20.9%) 403 (26.4%) 963 (19.2%)

Obese 292 (4.5%) 124(8.3%) 168(3%)

Education, N (%)

No formal education 369 (5.6%) 84 (5.5%) 285 (5.7%) 0.004#

Completed Primary education 2,524 (36.6%) 573 (37.5%) 1951(38.9%)

Completed Secondary Education 2,935 (44.9%) 666(43.6%) 2269(45.3%)

Completed Tertiary Education 708 (10.8%) 204 (13.4%) 504(10.1%)

Monthly Income, n (%) <0.001#

0–20,000 5,393 (82.5%) 1202(78.8%) 4191(83.7%)

20,001–50,000 794 (12.2%) 213 (14%) 581(11.6%)

50,001–100,000 261 (3.9%) 82 (5.4%) 179 (3.6%)

>100,000 85 (1.3%) 29 (1.9%) 56 (1.1%)

Alcohol use in the 30 days prior, N (%) 3,151 (48.2%) 801 (52.5%) 2350 (46.9%) 0.0002#

Tobacco Use in 30 days prior, N (%) 1,643 (25.1%) 371 (24.3%) 1272 (25.4%) 0.42#

Other Substance Use, N (%) 252 (3.9%) 57 (3.7%) 195 (3.9%) 0.8

Location, N (%) <0.001#

Rural 5,087(77.8%) 1178 (77.1%) 3909 (78%)

Semi -urban 1,204 (18.4%) 263 (17.2%) 941 (18.8%)

Urban 247 (3.8%) 86 (5.6%) 161 (3.2%)

Systolic blood pressure, Mean (SD) 126.9 (16.7) 148.2 (15.1) 120.5 (10.7) <0.001&

Diastolic blood pressure, Mean (SD) 76.7 (12.2) 89.5 (13.2) 72.8 (8.8) <0.001&

Self-reported history of Diabetes, N (%) 153 (2.3%) 44 (2.9%) 109 (2.2%) 0.13#

Self-reported history of hypertension, N (%) 297 (4.5%) 109 (7.1%) 188 (3.8%) <0.001

� Kruskal- Wallis test,
# Chi-square Test,
& t-test.

https://doi.org/10.1371/journal.pone.0242870.t001
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Two hundred and ninety-seven (297) or 4.5% of men in the study responded “Yes” to the

question “have you ever been told that you have hypertension?” Of these men, 109 recorded

raised blood pressure, while 188 did not have raised blood pressure at the time of taking the

measurements. We found that 93% of participants with hypertension were unaware of their

Table 2. Prevalence of hypertension and pre-hypertension among men in Benue, Nigeria.

Variable Total

Hypertension N (%) 1527 (23.3%)

Hypertension Stage, N (%)

Normal 1,959 (30%)

Pre-hypertension 3,052 (46.7%)

Stage 1 1,139 (17.4%)

Stage 2 388 (5.9%)

Age Category of participants with hypertension

18–30 years 682 (20.9%)

31–40 years 509 (22.9%)

41–50 years 210 (28.7%)

>50 years 126 (38.5%)

https://doi.org/10.1371/journal.pone.0242870.t002

Table 3. Association of selected risk factors with prevalence of hypertension among men in Benue, Nigeria.

Simple Logistic Regression Multiple Logistic Regression

Variable Unadjusted Odds Ratio (95% Confidence

Interval)

p-value Adjusted Odds Ratio (95% Confidence

Interval)

p-value

Age Categories 18–30 years 1 1

31–40 years 1.1 (0.9–1.3) 0.09 1.03 (0.9–1.2) 0.7

41–50 years 1.5 (1.3–1.8) <0.01 1.4 (1.2–1.7) 0.0004

>50 years 2.4 (1.9–3.0) <0.01 2.4 (1.8–3.0) <0.01

Age in years 1.02 (1.01–1.03) <0.01

Overall BMI 1.09 (1.07–1.1) <0.001

BMI Categories Normal 1 1

Underweight 0.7 (0.5–0.99) 0.05 0.7 (0.5–0.9) 0.01

Overweight 1.6 (1.4–1.8) 0.001 1.5 (1.3–1.8) 0.001

Obese 2.8 (2.2–3.6) 0.001 2.6 (2.0–3.3) 0.001

Education Completed Primary education 1 1

No formal education 1.0 (0.8–1.3) 0.9

Completed Secondary

Education

0.99 (0.9–1.1) 0.9

Completed Tertiary Education 1.4 (1.1–1.7) 0.0008

Monthly

Income

0–20,000 1 1

20,001–50,000 1.3 (1.1–1.5) 0.005

50,001–100,000 1.6 (1.2–2.1) 0.0006

>100,001 1.8 (1.1–2.8) 0.01

Location Rural 1 1

Semi -urban 0.9 (0.8–1.1) 0.33 0.9 (0.8–1.1) 0.2

Urban 1.8 (1.4–2.3) <0.001 1.6 (1.2–2.1) 0.001

Alcohol Use 1.3 (1.1–1.4) 0.001 1.2 (1.1–1.4) 0.001

Current tobacco use 1.0 (0.8–1.1) 0.4

Self-reported history of diabetes 1.3 (0.9–1.9) 0.1

https://doi.org/10.1371/journal.pone.0242870.t003
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diagnosis. Awareness of hypertension diagnosis was highest among participants living in rural

areas (79.8%) and lowest among urban (1.8%) participants (Table 4). Hypertension status

awareness was 4.8%, 5.5%, 12.9%, and 16.7% among the 18–30 years, 31–40 years, 41–50 years,

and> 50 years age categories respectively.

In simple logistic regression models, (Table 5), older age was associated with hypertension

status awareness, compared to men less than 30 years old; men aged 41–50 years had 2.9 [95%

CI: 1.7–4.9] times the odd of being aware of their status, and men > 50 years had 3.9 [95% CI:

2.2–7.0] times the odd of status awareness. Having no formal education [OR: 2.7, 95%CI: 1.2–

5.7], completing tertiary education [OR: 3.1,95% CI: 1.8–5.4], and monthly income between

20,000 and 100,000 Naira were associated with higher odds of status awareness. In the final

multiple logistic regression model (Table 5), men aged 41–50 years [aOR: 1.8, 95%CI: 1.0–3.3],

and>50years [aOR: 2.2, 95%CI: 1.1–4.4] had higher odds of being aware of their hypertension

diagnosis. Men who earned 20,001–50,000 Naira [aOR: 2.5, 95%CI: 1.4–4.3] and 50, 0001–

100,000 Naira per month [aOR: 2.7, 95%CI: 1.2–5.6] respectively also had higher odds of

hypertension status awareness. Living in an urban area was associated with lower odds [aOR:

0.2, 95% CI: 0.03–0.7] of hypertension status awareness.

Discussion

This study examined the prevalence and correlates of hypertension, as well as hypertension status

awareness among a population of men in North Central Nigeria. About one in four of the partic-

ipants had hypertension. Older men, those who were overweight or obese, men reporting current

alcohol use, and those residing in an urban area had higher odds of hypertension. More than

40% of the men in our study had pre-hypertension, while 20.9% and 4.5% were overweight and

Table 4. Socio-demographic characteristics of participants who were aware of their hypertension diagnosis.

Variables Aware (N = 109) Not Aware (N = 1,418) P-value

Age Categories, N (%)

18–30 years 33 (4.8%) 649 (95.2%) <0.001#

31–40 years 28 (5.5%) 481 (94.5%)

41–50 years 27 (12.9%) 183 (87.1%)

>50 years 21 (16.7%) 105 (83.3%)

Education, N (%) 0.0002#

No formal education 10 (9.2%) 74 (5.2%)

Completed Primary education 27 (24.8%) 546 (38.5%)

Completed Secondary Education 45 (41.3%) 621 (43.8%)

Completed Tertiary Education 27 (24.8%) 177 (12.5%)

Monthly Income, N (%) <0.001^

0–20,000 68 (62.4%) 1134 (80%)

20,001–50,000 24 (22%) 189 (13.3%)

50,001–100,000 15 (13.8%) 67 (4.7%)

>100,000 2 (1.8%) 27 (1.9%)

Location, N (%) 0.19^

Rural 87 (79.8%) 1091 (76.9%)

Semi -urban 20(18.3%) 243 (171%)

Urban 2 (1.8%) 84 (5.9%)

^ Fishers exact test,
# Chi-square test.

https://doi.org/10.1371/journal.pone.0242870.t004
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obese, respectively. Perhaps more important is that 93% of the participants with hypertension in

this study were not aware of their disease status. Age, income, completing tertiary education and

living in a rural area were associated with higher odds of hypertension status awareness.

Previous community-based studies in Nigeria have reported higher hypertension preva-

lence, between 34.9% and 46.3% [25–28] among men, however, our study population was

younger than those in many of these studies, which could have accounted for the difference in

prevalence. Our finding is however similar to the pooled prevalence among Nigerian men of

29.5% reported in a 2015 meta-analysis [7], and a prevalence of 26.1% in another meta-analysis

estimating the burden of hypertension in the Niger- delta region of Nigeria [29]. The odds of

hypertension increased with increasing age in our study, aligning with the already established

relationship between hypertension and increasing age in Nigeria [7, 25–30], and globally [31].

Previous diagnosis of diabetes was self-reported therefore we could have underestimated the

proportion of men with history of diabetes because of the possibility of undiagnosed diabetes.

This may have contributed to the lack of association between hypertension and history of dia-

betes in this study despite established evidence of such association [32].

Notably, the hypertension status awareness in the present study is much lower than earlier

Nigerian studies which have reported awareness levels ranging between 13.9% and 40.3%

among men [25, 33–35],although none has been reported for this study location. In their

meta-analysis, Adeloye et al also estimated that 17% of hypertensives in Nigeria were aware of

their diagnosis [7]. Our finding is similar to the 5%-10% awareness rate reported in some

regions of Tajikistan [36], and the 7.4% awareness rate reported among the urban poor in

Ghana [37], although much lower than the 17.5% reported in a pooled study of 44 LMICs in

four regions of the world [38], the 44.7% in China [39], and the 63.8% in the United States

[40]. Globally, undiagnosed hypertension remains a problem [39–43], with some patients

“hiding in plain sight” even in high income countries like the United States [40]. This is most

likely because hypertension is asymptomatic until it causes end organ damage. The low aware-

ness rate is worse in LMICs with poor access to primary care [41]. Regardless of the exact

Table 5. Factors associated with hypertension status awareness among men in Benue, Nigeria.

Variable Unadjusted Odds Ratio (95% Confidence

Interval)

p-value Adjusted Odds Ratio (95% Confidence

Interval)

p-value

Age Categories 18–30 years 1 1

31–40 years 1.1 (0.7–1.9) 0.6 0.8(0.4–1.4) 0.3

41–50 years 2.9(1.7–4.9) <0.001 1.8 (1.0–3.3) 0.04

>50 years 3.9 (2.2–7.0) <0.001 2.2 (1.1–4.3) 0.03

Education Completed Primary education 1 1

No formal education 2.7 (1.2–5.7) 0.01 2.2 (0.9–4.9) 0.08

Completed Secondary

Education

1.5 (0.9–2.4) 0.1 1.3 (0.8–2.3) 0.3

Completed Tertiary Education 3.1 (1.8–5.4) <0.001 2.5 (1.3–4.7) 0.007

Monthly

Income

0–20,000 1 1

20,001–50,000 2.1 (1.3–3.4) 0.003 2.5 (1.4–4.3) 0.001

50,001–100,000 3.7 (2.0–6.7) <0.001 2.7 (1.2–5.6) 0.01

>100,001 1.2 (0.2–4.2) 0.8 0.7 (0.1–3.0) 0.7

Location Rural 1 1

Semi–urban 1.03 (0.6–1.7) 0.9 1.03(0.6–1.8) 0.9

Urban 0.3 (0.04–0.9) 0.09 0.2 (0.03–0.7) 0.03

Alcohol Use 1.3 (0.9–1.9) 0.3

Current tobacco use 0.7 (0.4–1.1) 0.2

https://doi.org/10.1371/journal.pone.0242870.t005
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proportion, the available evidence suggests that low hypertension status awareness, and inade-

quate diagnosis of hypertension are important drivers of cardiovascular disease morbidity and

mortality [27]. Our paper contributes to the evidence of the need to scale up feasible, culturally

acceptable, and sustainable alternative strategies for hypertension screening such as commu-

nity-based screening to increase hypertension status awareness globally.

Hypertension status awareness is critical because although cheap and effective treatment

exists for hypertension, status awareness is one of the earliest steps in the hypertension care

cascade [44]. Being unaware of one’s hypertension status therefore means individuals are not

able to receive the treatment they need until they develop advanced or complicated disease,

which is more difficult and more expensive to treat. This is especially important for a country

like Nigeria, where close to 25% of adult medical admissions are due to complications of

hypertension. Studies reviewing adult medical inpatient admissions consistently place hyper-

tension and its complications among the top five causes of hospital admission and mortality

[45–48]. Additionally, there is evidence that many hypertensive patients already have end

organ damage at presentation for initial care in Nigeria [49, 50]. These findings suggest that

many Nigerians with hypertension may be receiving their diagnosis late, and suffering avoid-

able morbidity and mortality as a result.

The effect of age, rural-urban location, income and education on hypertension status aware-

ness are mixed in many studies [27, 44]. Kayima et al reported that older age, being educated,

having health insurance coverage and living in an urban area were associated with higher rates

of awareness across Africa [44]. A rather surprising finding in our study is that rural and semi-

urban dwellers had higher odds of being aware of their diagnosis than those who lived in urban

areas. This is different than findings from other studies [27, 41, 44], and what is expected con-

sidering that urban areas tend to have more health facilities than rural areas. A possible explana-

tion could be that rural areas tend to benefit more from free medical missions and outreaches

which may partially ameliorate the financial barrier to healthcare access that is common across

Nigeria [51, 52], and could have provided rural dwellers in this study with opportunities to have

their blood pressure measured. The small proportion of urban dwellers in this study population

may also have contributed to this finding. Overall, the finding of low awareness of personal

hypertension status points to the need for innovative yet sustainable strategies to increase hyper-

tension awareness across all geographical locations, including among populations with low

socio-economic status in middle and high income countries [42].

The mixed findings on correlates of disease status awareness suggests that perhaps there

were unmeasured confounders in our study population and points to the need for more

research to understand the drivers of disease status awareness.

The finding that 46.7% of men had prehypertension is similar to findings from earlier stud-

ies in Nigeria which reported prehypertension rates ranging between 42.8%- 48.4% among

men [53–55], but lower than the 59.2% reported by Isezuo et al [35] in Northern Nigeria.

While prehypertension is not a disease in itself [24], it confers a 2–3 fold higher risk of incident

hypertension on individuals, and is independently associated with heart disease [24, 56, 57]. It

has a reported 4%-9% annual risk of progression to hypertension [57], depending on the pres-

ence of other cardiovascular disease risk factors such as diabetes, obesity and hypercholesterol-

emia [57, 56]. Additionally, evidence from the United States suggests that transition from

prehypertension to hypertension is faster among black people [24, 57]. While pharmacological

management is not recommended for prehypertension in the absence of other risk factors,

identifying patients in this category presents an opportunity for early initiation of low cost life-

style interventions for cardiovascular disease risk reduction [35, 56–58]. Implementation Sci-

ence approaches can inform the best strategies for integrating such risk reduction

interventions into the current service delivery system in Nigeria.
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About a quarter of the men in this study were overweight or obese, and this was significantly

associated with the odds of hypertension, with the odds increasing with every unit increase in

BMI. Our study corroborates earlier studies that have established a firm relationship between

being hypertensive and raised BMI [26, 28, 29, 33, 55]. In a recent study that analyzed data from

13 African countries, obese Africans were two to eight times as likely to be hypertensive com-

pared to those with normal BMI, the odds of which increased with age [59]. Given this estab-

lished association between obesity and hypertension, as well as its high prevalence, this is an

important modifiable risk factor for public health interventions in Nigeria. Harmful alcohol use

is also associated with the increased risk of hypertension [60, 61], and almost half of the men in

this population reported using alcohol in the last 30 days. Even though our study did not assess

intensity of use, current alcohol use was associated with higher odds of hypertension in the

adjusted regression model. Our findings agree with previous studies that found alcohol intake

and/or binge drinking was associated with hypertension among Nigerians [50, 62, 63]. The high

prevalence of alcohol use in this study population, which is similar to what obtains in the gen-

eral population [64] suggests that alcohol use is another modifiable risk factor that can be tar-

geted for both primary and secondary prevention of hypertension in Nigeria.

One of the strengths of this study is that, to our knowledge, this is the first in Nigeria to focus

on men. This is especially important since men tend to constitute a smaller proportion of partici-

pants in past community-based studies of hypertension prevalence in Nigeria, and some studies

have identified male gender as a risk factor for hypertension. While this was not a population-

based study, religion plays a very important role in social life in Nigeria with close to 90% of the

population attending a religious service once a week [65], therefore our likelihood of capturing

the population in the study communities was high. Additionally, pregnant women received pres-

ents from their partners during the baby showers as a show of support, leading to high levels of

participation among men [22]. Our study however has limitations; it is a study among spouses of

pregnant women who were generally younger, so the prevalence of hypertension may be higher

in the community. An additional limitation of our study is that blood pressure measurements

were taken only once, and we did not ask if any of the participants were currently taking anti-

hypertensives; this could have led to underestimation of the prevalence in this study if some of

the men had their hypertension controlled on medications. The very low proportion (4.5%) of

participants who reported that they have been told they have hypertension makes this unlikely.

Furthermore, due to the cross-sectional nature of the present study and the subjective nature of

some of the socio-demographic variables, we are unable to determine causality between socio-

demographic factors and the prevalence or awareness of hypertension. Finally, the authors

acknowledge that use of odds ratio may have overestimated the association between hypertension

as well as hypertension awareness and independent variables compared to prevalence ratio.

Conclusions

Our current study’s finding supports previous findings that undiagnosed hypertension

remains a major problem globally. It demonstrates that in resource-limited settings where

access to health facilities are constrained, community screening for hypertension is feasible,

acceptable, and complementary to health facility-based screening especially if integrated with

existing community programs.
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