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ABSTRACT
Background: In Sub-Saharan Africa (SSA), the prevalence of hypertension is increasing 
due to many factors like rapid population growth, globalization, stress, and urbanization. 
We aimed to characterize the perceptions of cardiovascular disease (CVD) risk among 
individuals with hypertension living in Nigeria and identify barriers and facilitators to 
optimal hypertension management.

Methods: This cross-sectional survey study was conducted at a large teaching 
hospital in Lagos, Nigeria. We used a convenient sample of males and females, aged 
18 or older, with a diagnosis of hypertension who presented for outpatient visits in the 
cardiology, nephrology, or family medicine clinics between November 1 and 30, 2020. 
A semiquantitative approach was utilized with a survey consisting of closed and open-
ended questionnaires focused on patient knowledge, perceptions of CVD risk, and barriers 
and facilitators of behavioral modifications to reduce CVD risk.

Results: There were 256 subjects, and 62% were female. The mean age was 58.3 years 
(standard deviation (SD) = 12.6). The mean duration of the hypertension diagnosis was 
10.1 years. Most participants were quite knowledgeable about hypertension; however, 
we observed some knowledge gaps, including a belief that too much “worrying or 
overthinking” was a major cause of hypertension and that an absence of symptoms 
indicated that hypertension was under control. Barriers to hypertension management 
include age, discomfort or pain, and lack of time as barriers to exercise. Tasteless meals 
and having to cook for multiple household members were barriers to decreasing salt 
intake. Cost and difficulty obtaining medications were barriers to medication adherence. 
Primary facilitators were family support or encouragement and incorporating lifestyle 
modifications into daily routines.
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INTRODUCTION
Countries in Sub-Saharan Africa (SSA) face the concurrent burden of a high prevalence of 
communicable diseases and increasing rates of chronic non-communicable diseases (NCDs) [1]. 
This challenge is greatest in Low- to Middle-Income Countries (LMICs), where 78% of deaths from 
NCDs occur [2]. Cardiovascular diseases (CVD) account for a high proportion of these deaths, at 
44% of NCD deaths annually [2]. Hypertension is one of the major risk factors for CVD [3]. It is 
associated with coronary heart disease, chronic kidney disease, and ischemic and hemorrhagic 
strokes, among other conditions [2]. Globally, hypertension accounts for at least 51% of deaths 
due to stroke and 45% of deaths due to heart disease [4].

According to the World Health Organization (WHO), the prevalence of hypertension is highest in 
Africa at 27% and has been increasing over the past few decades [2]. Previously published studies 
have examined hypertension prevalence, awareness of hypertension, and factors associated with 
blood pressure control [5–7]. A meta-regression modeling study using United Nations population 
demographics to determine the prevalence and incidence of hypertension in Africa estimated over 
54.6 million cases in 1990 (19.1%), 92.3 million cases in 2000 (24.3%), 130.2 million cases in 
2010 (25.9%), and a projected increase to 216.8 million cases by 2030 (25.3%) [8]. In SSA, the 
prevalence of hypertension is increasing due to many factors, such as rapid population growth, 
globalization, and urbanization [9]. Globalization has contributed to this trend by increasing the 
prevalence of risk factors for hypertension, including sedentary lifestyles and alcohol use [9]. 
Urbanization and economic development have also contributed to the emergence of a nutritional 
transition characterized by high-calorie, high-fat diets [10].

Studies examining the predictors of hypertension in Sudan and Eritrea found that lack of 
awareness, economic barriers, stress, lack of medication adherence, use of traditional remedies, 
and misconceptions about lifestyle modifications were barriers to hypertension management, 
while knowledge about the disease, family support, and governmental support were important 
facilitators to optimal management [6, 7]. A South African study looking at the management of 
hypertension in an urban setting showed a need to improve knowledge and nutrition in these 
communities [11]. Data are otherwise limited, especially in Western Africa, where globalization and 
urbanization are rampant. In this study, we aimed to characterize perceptions of cardiovascular 
disease (CVD) risk, susceptibility, and severity among individuals living with hypertension in Nigeria. 
We also aimed to identify barriers and facilitators to optimal hypertension management.

METHODS
STUDY DESIGN

We performed a clinic-based, cross-sectional study at the Lagos University Teaching Hospital (LUTH) 
in Lagos, Nigeria. The study was approved by UCLA’s institutional review board (IRB #20-0 00443) 
and LUTH’s Health Research Ethics Committee (ADM/DCST/HREC/APP/3877). Prior to participating 
in the study, participants were provided with a study information sheet, questions about the study 
were answered, and informed consent was obtained from each participant before completing the 
questionnaire. Ethical standards were maintained as outlined in the Helsinki Declaration.

Conclusion: We identified knowledge gaps about hypertension and CVD among our 
study population. These gaps enable opportunities to develop targeted interventions by 
healthcare providers, healthcare systems, and local governments. Our findings also help 
in the promotion of community-based interventions that address barriers to hypertension 
control and promote community and family involvement in hypertension management 
in these settings.
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STUDY POPULATION

The study population was a convenient sample of males and females 18 or older diagnosed with 
hypertension who were chosen at random. All participants presented to an outpatient visit in the 
cardiology, nephrology, or family medicine clinics at least once between November 1–30, 2020. 
A sample size was calculated at the time the study was designed using a corrected Cochran’s 
(1977) formula [12]. A sample size of 91 was calculated based on a 95% confidence interval, Z 
= 1.96; expected prevalence/proportion of hypertension estimated at 38.1%(0.381) based on a 
previous study by Odili et al. (2020) [13]; marginal error was 10%; and population estimate was 
24.6 million in Lagos, Nigeria [14]. All 256 participants were included in the final analysis, resulting 
in a marginal error of 5.95%(0.0595). Given the large number of qualitative/open-ended questions 
in this study, data was also collected until saturation was reached.

SURVEY DEVELOPMENT AND ADMINISTRATION

The survey instrument included 54 Likert scale, free response, yes/no, and multiple-choice format 
questions intended for in-person one-on-one administration (Supplement). Questions focused 
on patient knowledge and perceptions of hypertension and CVD risk, as well as barriers and 
facilitators of behavioral modifications to reduce CVD risk. We also collected demographic data 
from participants, including date of birth, sex, educational attainment, health insurance status, 
and cost of personal hypertensive medications.

Several medical students were trained as data collectors to conduct the surveys in person, 
with interviews typically lasting between 20 and 30 minutes. Responses were documented in 
standardized data collection forms within Excel. Participants were compensated with a N500 (the 
equivalent of 1.22 United States Dollars (USD)) recharge card (a common prepaid card used to pay 
for telephone calls; it covers approximately one 50-minute local telephone call).

A literature review informed survey items from similar studies [15–17]. Some relevant survey 
questions were adapted from validated survey instruments, including the World Health 
Organization Quality of Life assessment (WHOQOL-100) [18] and the National Health Service 
(NHS) Health Check Programme Questionnaire [19]. Study materials, including the survey script, 
eligibility screening form, oral consent form, and study information sheet, were pilot tested with 
non-study patients prior to the study initiation. We also pilot-tested the study survey between 
October 2019 and November 2020. All piloted materials were modified to ensure cultural 
appropriateness, clarity, and comprehension.

DATA ANALYSIS

We used SPSS version 25 to determine means, standard deviations, frequencies, percentages, and 
ranges for survey responses. We used thematic analysis for the 11 free response survey items, 
which involved reading through all responses, coding responses for overarching themes and 
subthemes, and extracting representative text (Table S1). After review, the study team finalized a 
list of themes, subthemes, and identified quotes.

RESULTS
SURVEY PARTICIPATION

Of the 260 participants who filled out the survey, 256 (98.5%) were included in the final analysis. 
Four of the participants were excluded due to an unclear diagnosis of hypertension and completing 
less than 80% of the survey.

DEMOGRAPHICS OF THE STUDY SAMPLE

The majority of participants were female (n = 157, 62.0%), and the average age of all participants 
was 58.3 years (SD = 12.6; range 25–92 years). Over half (n = 153, 59.8%) of the participants 
completed at least university, college, or polytechnic studies at the highest level of education.
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The mean duration of hypertension among this population was 10.1 years, and 58.2% (n = 149) 
reported visiting their physician more than three times a year. Most participants did not have 
health insurance (n = 203, 79.3%), and 229 (89.5%) reported spending an average of N12,099 
(the equivalent of 29.21 USD) per month on antihypertensive medications (Table 1).

PARTICIPANT CHARACTERISTICS N(%), MEAN (SD), OR RANGE

Age N (%) 250 (97.7%)

Mean (SD) 58.3 (12.6)

Range 25–92

Sex

Male 97 (37.9%)

Female 157 (61.3%)

Unknown 2 (0.8%)

Insurance status

Insured 49 (19.1%)

Uninsured 203 (79.3%)

Unknown 4 (1.6%)

Highest level of formal education 

No formal education 8 (3.1%)

Completed primary school 33 (12.9%)

Completed junior secondary school 10 (3.9%)

Completed senior secondary school  49 (19.1%)

Completed university, college, or polytechnic 153 (59.8)

Unknown 3 (1.2%)

Duration of hypertension diagnosis (years) N = 254

Mean (SD) 10.11 (9.232)

Range 0.5–54

Hypertension medication cost (Naira) N = 229

Mean (SD) 12,099 (13,599)

Range 0–100,000

Frequency of physician visits

Never 13 (5.1%)

Once a year 22 (8.6%)

2–3 times a year 71 (27.7%)

More than 3 times a year 149 (58.2%) 

Unknown 1 (0.4%)

Tobacco Use

Yes 4 (1.6%)

No 252 (98.4%)

Alcohol Use

Yes 30 (11.7%)

No 225 (87.9%) 

Unknown 1 (0.4%)

Advised to lose weight

Yes 124 (48.4%)

No 129 (50.4%)

Unknown 3 (1.2%)

Exercise at least 20 min daily

Yes 200 (78.1%)

No 53 (20.7%)

Unknown 3 (1.2%)

Table 1 Demographic and 
clinical characteristics of the 
study sample, N = 256.



5Adeola et al  
Annals of Global Health  
DOI: 10.5334/aogh.4131

HYPERTENSION KNOWLEDGE AND CONTROL

Participants were asked “What does hypertension mean to you?” as the survey’s first question. 
The majority (n = 140, 54.7%) identified that hypertension means an elevation in blood pressure 
and/or an impairment in blood flow related to unhealthy dietary and sedentary lifestyles. They 
also attributed several symptoms to their hypertension, including fatigue, difficulty breathing and 
sleeping, dizziness, headaches, and leg swelling. However, when asked if the absence of symptoms 
indicates that hypertension is under control, 129 (50.4%) participants agreed or strongly agreed, 
whereas 87 (34.0%) participants disagreed or strongly disagreed with this statement. Nine (3.5%) 
participants characterized hypertension as a sudden and silent killer.

Several items on the survey also measure participants’ perceived susceptibility and severity of CVD 
risk. Most participants believed that tobacco use (n = 218, 85.2%), alcohol use (n = 239, 93.4%), 
being heavy or overweight (n = 239, 93.4%), lack of exercise (n = 236, 92.2%), and high salt 
intake (n = 249, 97.3%) make them more susceptible to hypertension. Furthermore, 217 (84.8%) 
participants agreed or strongly agreed that an individual who suffered a heart attack, stroke, or 
kidney disease as a consequence of hypertension would not be able to work as they usually do, 
while 233 (91.0%) agreed or strongly agreed that they would experience financial difficulty. Most 
participants also agreed or strongly agreed that hypertension increases one’s risk of developing a 
heart attack, stroke, or kidney disease in the next 10 years (n = 201, 78.5%) and dying from these 
complications (n = 209, 81.6%) (Figure 1).

When asked about strategies for achieving hypertension control, participants reported the 
importance of medication adherence and lifestyle modifications, as illustrated by one participant 
who stated, “I use my drugs diligently and faithfully” (Table S1). As for lifestyle modifications, 56 
(21.9%) participants believed stress and anxiety; specifically, “worrying and overthinking” made it 
difficult to control their hypertension. For example, one participant stated that “lack of relaxing my 
mind or overthinking” contributed to difficulty managing his hypertension (Table S1). In addition, 

Figure 1 Perceptions of 
hypertension related risk for 
cardiovascular disease among 
survey participants, N = 256.



6Adeola et al  
Annals of Global Health  
DOI: 10.5334/aogh.4131

76 (29.7%) participants reported that they made it a daily practice to reduce stress to help control 
their hypertension, with participants reporting limiting behaviors that involved stress and anxiety 
such as heavy labor, stressful jobs, worrying, excessive exercise, agitation, and anger.

LIFESTYLE AND BEHAVIORAL MODIFICATIONS RELATED TO HYPERTENSION 
CONTROL

Most participants (n = 254, 99.2%) agreed that lifestyle modifications could help lower blood 
pressure. In addition to medication adherence, participants identified physician appointment 
compliance, home blood pressure monitoring, stress reduction, sleep hygiene, exercise, and diet 
modification (including a low-salt diet) as effective ways to manage their hypertension. Some 
participants (n = 10, 3.9%) also endorsed herbal medication use.

Ninety-eight percent (n = 252) of participants reported that they do not smoke tobacco or consume 
alcohol (n = 226, 88.2%). Forty-three percent (n = 112) of participants reported they found it easy 
or very easy to exercise, 35.2% (n = 90) found exercise difficult or very difficult, and 20.7% (n = 53) 
were neutral. Forty-eight percent (n = 124) had not been advised by a health professional to lose 
weight or had attempted to lose weight. Of those who had been advised to and attempted to lose 
weight, 13.7% (n = 35) found it easy to lose weight, compared to 28.9% (n = 74) who reported 
that weight loss was difficult or very difficult. Sixty-seven percent (n = 173) of participants found 
it easy or very easy to make or find foods low in salt; 12.9% (n = 33) were neutral; and 19.5% (n 
= 50) found it difficult or very difficult. Sixty-two percent (n = 161) of people found it easy or very 
easy to obtain hypertensive medications, whereas 16.0% (n = 41) people found it difficult or very 
difficult, and 17.6% (n = 45) were neutral (Figure 2).

BARRIERS TO HYPERTENSION MANAGEMENT

The reported barriers to hypertension management are described in Table S1, with supporting 
examples from study participants. Of note, participants did not believe that lack of health facilities 
within close proximity (n = 194, 75.8%), lack of finances (n = 151, 59.0%), lack of insurance (n 
= 197, 77.0%), or lack of social support (n = 226, 88.3%) prevented them from controlling their 
hypertension (Figure 3).

Figure 2 Perceptions of exercise, 
weight loss, low salt diet 
and access to hypertensive 
medications among survey 
participants, N = 256.
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Age, discomfort/pain, and lack of time as barriers to exercise and weight loss

Participants stated that aging, pain, and discomfort, as well as concerns about the worsening 
of pre-existing arthritis and other ailments, made it hard to walk long distances or consistently 
exercise: “serious body pain, due to the stress of trekking [to journey long distances on foot]” (Table 
S1). Another participant stated, “I can’t stand for 2–3 hours in a day as recommended by the doctor. 
The exercise is too strenuous for me…. The walking is not easy.” Lack of time was another barrier for 
participants to adhere to lifestyle modifications. Participants stated that it was difficult to find the 
time to exercise after a long day at work and to incorporate lifestyle changes into their daily routine.

Cost and difficulty obtaining medications as a barrier to medication adherence

Participants expressed that the “unavailability of finance to buy the drugs and take it” was a barrier 
to medication adherence (Table S1). Overall, participants described times when they simply did 
“not have enough money to buy drugs” (Table S1). Participants who did have health insurance (n = 
49, 19.1%), expressed concerns about the unavailability of medications at pharmacies where their 
insurance was accepted. Participants also expressed a fear of receiving fake or expired medications.

When medications were obtained, barriers to regular use of the medications included not taking 
the medications if they felt well, feeling overwhelmed with too many medications or multiple 
doses, and forgetfulness.

FACILITATORS TO HYPERTENSION MANAGEMENT

Overall themes for facilitators of hypertension management are summarized in Table S1 with 
supporting participant statements. Sixty-three percent (n = 162) of participants believed that the 
fear of health complications and their financial implications were facilitators for achieving blood 
pressure control (Figure 4). Eighty-four percent (n = 216) of participants believed that their family 
motivated them to control their hypertension, while 69.5% (n = 178) believed their religion was a 
motivator (Figure 4).

Family support and encouragement as facilitators for adherence to medications and 
lifestyle modification

Of the participants, 84% (n = 216) cited family as a motivator for achieving blood pressure control. 
Participants expressed that they received help from family members to run errands, purchase 
medications, prepare low-salt meals, and encourage them to adhere to medications and lifestyle 
modifications. Regarding preparing low-salt meals, one participant noted that “once the family is 
aware of the health status, they help to prepare it adequately” (Table S1). Others expressed that their 
family members showed support by also eating low-salt meals. Of the 50 (19.5%) participants who 

Figure 3 Reported factors that 
prevent self-management of 
hypertension among survey 
participants, N = 256.
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found it difficult to make or eat low-salt meals, those responsible for cooking for their family found 
it difficult to make food with less salt, given that their family would not enjoy the taste of these 
meals. Others expressed that their meals were either bought from restaurants or prepared by other 
family members who may not consider their health concerns when seasoning meals (Table S1).

Creating a routine and incorporating lifestyle modifications into daily activities as a 
facilitator to hypertension management

Some participants expressed that creating a daily routine facilitated adherence to medications (n 
= 50, 19.5%), exercise (n = 89, 34.8%), and a low-salt diet (n = 38,14.8%). Participants noted that 
daily participation in walking to and from work, completing chores around the home, and physical 
labor at work made it easier to exercise regularly. One participant mentioned that they “normally 
do a lot of trekking” (Table S1) as part of their daily schedule, and another mentioned that “it [daily 
physical activity] helps to keep me in shape and also maintain a healthy posture and a good weight” 
(Table S1). Overall, participants acknowledged that adherence to lifestyle modifications, stress 
reduction strategies, and medication adherence were all necessary for good health and well-being.

DISCUSSION
In this study, we examined perceptions of CVD risk and barriers and facilitators to hypertension 
management among individuals living with hypertension in Nigeria. We found that most participants 
were quite knowledgeable about hypertension and believed it was a serious condition that could 
make the individual susceptible to CVD. However, we identified some gaps in knowledge, including 
a belief that too much “worrying or overthinking” was a major cause of hypertension and that an 
absence of symptoms indicated hypertension was under control. Additionally, our data revealed 
that the main barriers to hypertension management were age, discomfort or pain, and lack of time 
as barriers to exercise and weight loss; tasteless meals and cooking for multiple household members 
as barriers to decreasing salt intake; and cost or difficulty obtaining medications as barriers to 
medication adherence. The main facilitators of hypertension management included family support 
and encouragement and incorporating lifestyle modifications like exercise into daily routines.

Limited knowledge about hypertension has been previously identified as a barrier to management in 
SSA [11, 20–23]. In our study, however, most participants were knowledgeable about hypertension, 
its risk factors, symptoms, necessary lifestyle modifications, and CVD complications. In fact, most 
participants identified fear of complications as a major motivator for hypertension management. This 
finding may be related to the high level of education among our study participants or the study’s urban 
setting. Similar findings were noted in another study where participants in Delta State, Nigeria, were 
found to have good knowledge of and attitudes towards hypertension [24]. Participants were also 
clinic patients who likely received more hypertension-related information than the typical layperson.

Figure 4 Reported factors that 
motivate self-management of 
hypertension among survey 
participants, N = 256.
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Regarding contributors to hypertension, there was a recurrent theme that too much “worrying 
or overthinking” was a major cause of hypertension, a finding that is consistent with a study in 
Tanzania in which all participants believed that “thinking too much” was the major, if not the sole, 
cause of their hypertension and that one could control hypertension by “reducing thinking” [25]. 
Although stress and anxiety may lead to relative increases in blood pressure, and their reduction 
can be additive in hypertension management, stress and anxiety are not the primary or sole 
causes of uncontrolled hypertension, nor is their reduction the primary treatment [25, 26], as 
was believed by participants in our sample, indicating a knowledge gap. Additionally, half of our 
participants assumed that the absence of symptoms indicated that their hypertension was under 
control. This sentiment translates to difficulty with medication adherence, with some participants 
stating that they do not take their medications if they feel well. Other studies have documented a 
lack of knowledge that hypertension is often symptomless [20, 27–29].

Additional important findings included knowledge gaps about symptoms and physical activity. Also, 
similar to our findings, prior studies have demonstrated misconceptions about physical activity, with 
some participants believing that they were too old for physical activity or that it would worsen their 
current ailments, while others complained of a lack of time and competing priorities [7, 30–31].

The most commonly reported barriers to hypertension management were concerns about 
tasteless meals and having to cook for multiple family members as an obstacle to reducing salt 
intake and financial barriers to purchasing medications, equipment (e.g., home blood pressure 
cuffs), and recommended foods [7, 32–37]. A review of similar studies revealed that Nigerians 
with hypertension spend up to 10% of their income on treatment and that improved consumer 
awareness about healthy salt substitutes that are cheaply available can help patients [38, 39]. The 
use of traditional or alternative medicine and spiritual therapies was not a big theme of our study 
compared to others [7, 20, 40]. However, many of our participants did indicate that religion was 
a motivator for hypertension management. This variation may be due to the urban setting, high 
education among our participants, or the desire to provide only medically acceptable answers in 
the clinic where they received health care.

A study conducted in Eritrea found that patient-level barriers to hypertension management include 
stress from a fear of complications and not wanting to burden one’s family [8]. In our study, this 
factor was viewed as a facilitator, with participants being motivated to adhere to medications and 
lifestyle modifications so as not to burden their families with complications from their hypertension. 
However, as in the Eritrean study and others, family involvement was mentioned as a community-level 
facilitator [7, 32, 33, 38, 41, 42]. Participants said that their family members provided assistance with 
food choices and running errands (e.g., transportation to appointments, purchasing medications), 
making meals, appointments, and medication reminders, and participating in lifestyle modifications 
(e.g., low-salt diet) [7, 32, 33, 38, 41, 42]. Notably, additional facilitators include creating a daily 
routine for healthy lifestyle modifications. Examples include integrating exercise into daily activities 
and chores such as walking to and from work, farming, and engaging in household chores.

Our study had some limitations, one of which was that it was conducted in one large public hospital in 
Lagos, Nigeria. Therefore, this study may not be generalizable to the whole of Nigeria or SSA, individuals 
living in rural settings, or individuals who do not frequent large hospitals. Also, given the study’s setting, 
participants may have provided socially desirable responses about their health behaviors. Finally, we 
did not assess the perspective of family members or healthcare providers in this study.

Despite these limitations, the study has several strengths. First, using a survey design, we 
characterized the perceptions of CVD risk, susceptibility, and severity among individuals with 
hypertension living in Nigeria. We also provided a detailed description of barriers and facilitators to 
optimal hypertension management in this setting, which has not been done previously. Second, 
the interview script was based on a literature review, feedback from native experts, and the results 
of our pilot testing, further expanding upon previous research on this topic. Another strength is that 
interviews were conducted by trained data collectors who were also Nigerian, thus able to engage 
participants in detailed face-to-face discussions, identify nuances in responses, and probe unclear 
answers in real-time. Our study represents a true global health research partnership between 
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an academic institution in the United States and a comprehensive clinic in Nigeria. Local team 
members in Nigeria played a critical role in the study’s design, implementation, and interpretation.

CONCLUSION
Overall, the results of this study suggest that despite a high level of knowledge among participants, 
there are some knowledge gaps about hypertension and CVD among patients who are affected by 
these conditions in Nigeria. These gaps can be addressed with interventions by health care providers, 
health care systems, and local governments to provide more targeted education about these 
highly prevalent and increasingly impactful conditions in LMICs. Collaborations between healthcare 
providers and local communities could yield specific strategies for conveying essential information 
on hypertension and CVD management. On a governmental level, strategies to reduce hypertension 
include product reformulation towards low-sodium foods, improving consumer awareness and 
education [43], and cost-reduction strategies for healthy food items and medications. Findings from 
this study also underscore the importance of family support and encouragement in hypertension 
management. Further research should focus on exploring effective ways to strengthen family 
involvement in patients’ CVD risk management by utilizing important cultural events or religious 
gatherings for education and the development of support networks. Implementing community-
based interventions that address barriers to hypertension control with a focus on promoting 
community and family involvement may be particularly impactful in these settings.

ABBREVIATIONS
SSA Sub-Saharan Africa

CVD Cardiovascular Disease

LMIC Low to Middle-Income Countries

WHO World Health Organization

LUTH Lagos University Teaching Hospital

WHOQOL-100 World Health Organization Quality of Life assessment (100 questions)

NHS National Health Service

NCDs Non-Communicable Diseases

SD Standard Deviation

USD United States Dollar
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