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Abstract

Background: Adverse cardiovascular disease (CVD) outcomes among hypertensives are

determined by several key patient factors such as knowledge, self-risk perception of CVD

outcomes, and patients’ risk reduction behaviors. Cardiovascular disease remains the leading cause

of death and disabilities worldwide. Uncontrolled hypertension is a major and well-established

risk factor for adverse CVD outcomes resulting in high morbidity and mortality. These outcomes

could largely be prevented if the patients possess good working knowledge, accurate risk-

perception, and consistently engage in risk reduction behaviors. However, despite the widely

prevalent behavioral risks for adverse CVD outcomes among hypertensives in Ethiopia, the

patients’ risk reduction behavioral status, knowledge, and risk-perception are largely unknown.

Therefore, the purpose of this study was to examine CVD risk reduction behaviors and their

determinants among adult hypertensives.

Objective: The general objective of the study was to determine the status of CVD risk reduction

behaviors and its associations with sociodemographic and clinical profiles, knowledge, and risk

perception of adult hypertensives attending follow-up at a tertiary hospital in Addis Ababa,

Ethiopia.

Method and Materials: A cross-sectional design was used. A sample of 384 hypertensives was

selected using a systematic random sampling technique from the hypertension clinic registry. Epi

data version 3.10 was used for managing the data, and SPSS version 25.0 was used for analysis.

Descriptive statistics were used to determine participants’ CVD risk reduction behavioral status.

Bivariate chi-square tests and ordinal logistic regression analyses were run to identify variables

associated with participants' ranked CVD risk reduction behavioral status at the p-value < .05

cutoff for statistical significance.

Result: Of the total of 384 study participants, 377 (98.18%) were included in the analysis. The

mean age (±SD) was 53.61 ± 12.80-year, range (30-82 years), 51.2% were males, Three-fourths

(75.3%) were married, and 42.7% had less than high school education. The mean (±SD) duration

of HTN was 8.01 ± 6.07 years. Nearly three-quarters (72.1%) of them were attending bi-monthly

follow-up care for HTN. Less than half (45.1%) achieved target BP control.
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Fewer than half (58.62%) of the participants had adequate knowledge of CVD risk factors (mean

[±SD], 19.92 ± 3.40, range: 7-26). The majority (58.62%) of the participants had a low subjective

risk perception of CVD events. Approximately three-fourths (72.4%) had a moderate nl-FRS 10

year CVD risk estimated. Agreement between participants perceived-risk and the nl-FRS was poor

(kappa = 0.0002, standard error = 0.023, p =0.99) with a high (76%) CVD risk-perception

inaccuracy primarily due to underestimation. The majority (56.5%) of them were at low CV risk

reduction practices. The absence of comorbidities (p < .001), clinic visits every 3 months for

hypertension (p = .041), normal body mass index (p = .008), hypertension duration of 5–9 years

(p = .034), and young age adults (p = .041) were the characteristics statistically significantly

associated with the high CVD risk reduction practice.

Conclusion: Participants’ CVD risk reduction practice was low with a variety of unmanaged risk

factors and few cardioprotective behaviors. The absence of co-morbidities, maintaining a healthy

weight, having HTN for 5–9 years, scheduled clinic visits every three months, and being a young

adult were predictive of high-risk reduction behaviors. Target blood pressure control was lower,

particularly among overweight and obese hypertensives, and with comorbid diabetes and chronic

kidney disease. Although about half of participants had adequate knowledge of CVD risk factors

most had inaccurate and low subjective risk perceptions of CVD events compared to moderate

objective risks identified using the nl-FRS.  Planned education on HTN and CVD risk factors is

essential to improve patients’ CVD risk perception and behavioral adoption to reduce adverse

CVD events.

Keywords: Hypertension, blood pressure control, clinical profile, comorbidity, body mass index,

risk perception.
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CHAPTER I: STATEMENT OF THE PROBLEM

1.1. Background

Adverse cardiovascular disease (CVD) outcomes such as stroke and acute myocardial

infarction (AMI) are serious and often life-threatening occurrences related to uncontrolled

hypertension (HTN). Cardiovascular diseases encompass HTN, coronary heart diseases (CHD),

stroke, and peripheral vascular diseases (PVD). Cardiovascular disease is the major contributor to

non-communicable diseases (NCDs) and remains the single largest cause of death and disabilities

worldwide with over 17 million deaths each year, representing nearly 30% of all deaths and 10%

of the global disease burden (GDB), and this figure is projected to rise to over 23 million by 2030

(1–4). Over 80% of these deaths occur in low and middle income countries (LMIC) (3,5,6). Of the

17 million CVD worldwide deaths each year, HTN is estimated to cause 9.54 million deaths, which

accounts for 13% of the total of all deaths (4,6–8). Hypertension is the strongest contributor of

adverse CVD outcomes (such as stroke, CHD, heart failure [HF], end-stage renal disease [ESRD],

PVD, and vision impairment) (9–15). Of the major CV events; 51% and 45% of stroke and CHD

deaths, respectively, occurred due to HTN (6). The prevalence of HTN has remained high and

approximately 30% of the world adult population live with HTN currently (16). According to the

Framingham Heart Study individuals with a normal BP at the age of 55 years (men) and 65 years

(women) have a 90% life time risk for developing HTN (17), which suggests that there will be an

increase in the number of persons with hypertension and with improving longevity an increase in

the number of elderly adults at risk for adverse CVD outcomes.

While there were downward trends of 12% in CVD mortality in most affluent nations, the

mortality trends in LMICs have spiked to an epidemic from the 4th leading risk factor in 1990 to

the top leading risk factor in 2019 and as a result, have imposed a huge disease burden (3,18,19).

In fact, the mortality associated with CVD was much higher in LICs than high and middle income

countries (HMICs) (6.43 events vs 3.99 per 1000 persons-years, respectively; p<0.001) (20).

Epidemiological and pathophysiological studies have identified several well-established

non-modifiable and modifiable risk factors contributing to CVD. The four characteristically

modifiable individual behavioral risk factors: physical inactivity, tobacco use, unhealthy diet, and

heavy alcohol use explain 80% or greater of the CVD burden.  These risk factors can also lead to

four major risk factors including overweight/obesity, high BP, raised blood sugar and raised blood



2

lipids (3,21). In addition, CVD can be caused from the interplay of complex and multi-factorial

reasons, and include an individuals’ non-modifiable risk factors, physiological, and socioeconomic

status.

In Sub-Saharan Africa (SSA), CVD is the most rapidly growing non-communicable

disease (NCD) (22–24) and accounted for more than 38% of the NCD deaths or more than 10% of

all deaths, and is anticipated to escalate in the future (25). HTN, that currently affects over 20

million people in SSA, is the leading CVD risk factor and is the most common reason for

hospitalizations with poor clinical outcomes (5,6,26,27).

In Ethiopia, the magnitude of CVD risk factors is already considerable. Behavioral risk

factors of CVDs such as excessive alcohol consumption, unhealthy diet and physical inactivity are

prevalent in the Ethiopian population (28). The prevalence of HTN is estimated to be between 13-

30% (28–31) and is directly linked to higher CVD morbidity and mortality (23,27,32,33). Even

though there is a dearth of CVD mortality records in Ethiopia, a study conducted in Addis Ababa

(AA) showed that CVD emergencies accounted for 11% of all medical emergency admissions to

specialized hospitals with a 25% mortality outcome (27). Similarly, 24% of the 51% NCD deaths

that occurred in the past decade in adults ≥20 years in AA were CVD deaths (33). Furthermore,

among persons diagnosed with HTN in Ethiopia, up to 40% were reportedly non-adherent to

pharmacological therapy and in some studies up to 80% had uncontrolled blood pressure (BP) (34–

36) indicating a high risk for adverse CVD outcomes.  Among hypertensive adults in the Addis

Ababa population, only one third were aware of their BP measurements and only 15 % of them

were receiving antihypertensive treatment (28).

Ethiopia is demonstrating a steady shift and a declining pattern from causes of death due

to communicable diseases and maternal, prenatal and nutrition conditions from 69% in 2000 (37)

to 60% as the WHO estimate of 2000- 2012 (32) and a rising epidemic of NCDs. According to the

WHO (2014) NCD countries profile, NCDs accounted for 30% total deaths in Ethiopia of which

CVDs accounted for 9% of the deaths (32). In Addis Ababa, NCDs has already become the leading

cause of adult deaths and accounted for 51% of total deaths of with CV deaths accounted for 24%

with most of the deaths occurred in young and middle age adults (33). However, HTN was the

leading risk factor and associated with most of the CV deaths (38) indicating that with the rise of

CVD that the country has continued to bear the double disease burden (39,40).
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1.1.1. Behavioral risk factors

Individuals who adopted healthy behavioral practices (such as high BP control, body

weight control, regular physical activity, heart healthy diet, moderation of alcohol, smoke

cessation, and stress management) were effective in reducing adverse CVD outcomes (41).

Accumulating evidence however, reveals a wide prevalence of  risk factors and unsatisfactory

CVD outcomes risk reduction behavioral practices among hypertensives in Africa and other

developing countries (23,42–45). Similarly, studies of healthy lifestyle behaviors among survivors

of CVD events such as CHD or stroke across a number of countries worldwide found low levels

of risk reduction behavior and  was lower in patients from poor countries (46).

Behavioral risks for adverse CVD outcomes are widely prevalent among hypertensives in

Ethiopia (35,44,47,48) and patients’ risk reduction behaviors are largely unknown in Ethiopia.

Various factors are known to influence behavioral practices in hypertensives including knowledge

and awareness of CVD,  medication side effects (45,49,50), health insurance (51,52), demographic

and clinical characteristics (53,54), socioeconomic status (SES) (55), attendance to scheduled

appointments (52), perceptions of risk (52,56,57), and sources of cues for behavioral actions

(45,58).

1.1.2. Knowledge of CVD

Evidence shows that effective and tight BP control was positively correlated with the

patients’ CVD knowledge level (45,59), and a major contributing factor for CVD clinical

outcomes. In contrast, hypertensives with uncontrolled BP were found to suffer from a greater

number of co-morbidities which have a large negative effect on  clinical outcomes (45,60). The

few studies conducted in Ethiopia show that hypertensives had inadequate knowledge of CVD

(61–64) and were not aware of potential complications (61). Some studies in Ethiopia reported

that having higher knowledge of CVD was significantly associated with adherence to

recommended treatment of HTN (AOR=6.21, 95% CI: 3.22, 11.97; AOR=8.86, 95%

CI:4.67,16.86) (36,64). Similarly, studies of hypertensives regarding CVD knowledge in Africa

have illustrated that a significant number of patients had low level of knowledge and awareness

about CVD and its outcomes (50,65–67). Poor knowledge of CVD and its consequences was

recognized as one of the patient-related barriers for HTN control in Africa (67) although one study

found a lack of association between CVD risk factors and CVD knowledge (68). Studies have also
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reported that a low level of CVD knowledge was associated with a low educational level and lack

of health literacy (66,69).

1.1.3. Risk perception

Studies of self-risk perception of CVD outcomes among hypertensives are currently non-

existent in Ethiopia. There is also paucity of research on CVD risk perception in Africa. However,

a study by Ajayi (2007) in Nigeria showed poor perception of stroke among the at the risk

hypertensives (70). Similarly, several studies reported that hypertensives often had inadequate risk

perception of even fatal CVD outcomes (such as stroke, CHD and HF) (71–73). Moreover, risk

perception studies demonstrated discrepancies between patients’  perceived risk of CVD and their

calculated FRS, which showed a greater likelihood of underestimating the risk of adverse CVD

outcomes (74,75). Some studies also suggest that risk perception is associated with

sociodemographic characteristics such as age and sex, as well as their clinical characteristics

(41,70,76). Evidence also indicates that hypertensives who were not concerned about their stroke

risk were significantly less likely to be concerned about BP control (73) indicating a greater

behavioral risk for adverse CVD outcomes. Despite the higher stroke mortality for women than

men (76,77), women who had a higher  number of risk factors were more likely to underestimate

their risk for CVD outcomes (78). These patients’ perceptions could also add to the already existed

compounding problem of secondary prevention of CVDs (early detection and treatment) and

hinder behavioral adoptions for the control of high BP resulting in a higher CVD mortality rate.

1.2. Significance of the study

Essential HTN is incurable and requires life-time pharmacological and lifestyle

management. To prevent or avoid adverse CVD outcomes in individuals with established risk

factors such as HTN, adoption of a healthy lifestyle is essential and necessitates patients have a

working knowledge and a good self-risk perception of CVD outcomes.

In Ethiopia, the few studies that have examined knowledge of CVD complications reported

inconsistent and inadequate knowledge and awareness of the necessary lifestyle modifications to

reduce risks of adverse outcomes (62,63,79,80) and that knowledge was a predictor for adherence

to recommended therapies (44,64). However, to our knowledge no study has examined self-risk

perception of CVD outcomes among hypertensive adults using predictive tools such as the FRS.

The FRS is predictive of future adverse CVD outcomes but its ability to estimate risks are largely
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unknown in Ethiopia. In addition, little evidence exists concerning CVD risk reduction behaviors

among hypertensives in Ethiopia and in SSA.

For the first time, the 2016 Ethiopian National Guidelines on major NCDs provided

evidence-based guidelines on the management of HTN. Primary prevention such as lifestyle

modifications are recommended for those with risk factors but who have not developed clinical

manifestations of CVD. Among those with established CVD, a target BP goal of <140/90 mmHg

is recommended using a combination of lifestyle and pharmacological management (81). To

implement these guidelines effectively, it is essential that self-care behaviors extend beyond

medication knowledge but also lifestyle behaviors (82). In Ethiopia, no study has examined the

relationships among knowledge of CVD, self-risk perceptions and CVD risk reduction behaviors

in the hypertensive population.  This study will fill an important void in the literature by examining

the CVD outcome risk reduction behaviors of hypertensives receiving care in local clinics in Addis

Ababa.  Specifically, the study will provide critical information on CVD risk factor knowledge,

self-risk perception of CVD outcomes and their risk reduction behaviors.  Findings from this study

have the potential to be highly significant for guiding future interventions to reduce the growing

adverse CVD outcomes related to HTN. Furthermore, from a broader perspective, knowledge

gleaned from this study has the potential to impact HTN management and policy development for

reducing CVD morbidity and mortality at a national level.

1.3. Research Question

Main Research Question: What are the relationships among the CVD risk reduction

behaviors, knowledge, and self-risk perception of CVD outcome among hypertensive patients

attending CV follow ups at tertiary hospital in Addis Ababa?

1.4. Research objective

General objective:

The general objective of the study was to determine the associations among CVD outcome

risk reduction behavior, knowledge and risk perception of adult hypertensive patients attending

CV follow ups at tertiary hospital in Addis Ababa.

Specific objectives were to:

1. Describe the demographic and clinical characteristic of adult hypertensive patients

attending CV follow ups at tertiary hospital in Addis Ababa.
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2. Determine the knowledge of CVD risk of adult hypertensive patients attending CV follow

ups at tertiary hospital in Addis Ababa.

3. Compare the perceived and actual 10-years risk of CVD outcomes of adult hypertensive

patients attending CV follow ups at tertiary hospital in Addis Ababa using the FRS.

4. Determine the status of CVD outcome risk reduction behavioral of adult hypertensive

patients attending CV follow ups at tertiary hospital in Addis Ababa.

5. Determine the associations among CVD outcome risk reduction behaviors status, and

demographic and clinical profiles, knowledge, and risk perception scores of adult

hypertensive patients attending CV follow ups at in tertiary hospital Addis Ababa.
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CHAPTER II: REVIEW OF THE LITERATURE

This chapter includes a review of the literature related to study variables and concepts. The

review of the literature in this study are organized as knowledge of CVD risk factors, self-risk

perception of CVD outcomes, and CVD risk reduction behaviors of adult hypertensive patients.

2.1. Knowledge of Cardiovascular Disease Risks

Application of knowledge is vital in shaping an individuals’ behavior and ability to deal

with problems in life. Knowledge is a base to perceive ourselves and the world in which we live.

Knowledgeable patients have power to judge their own situations and remain more autonomous in

making decisions concerning their health. In this research, it is deemed as utmost priority of

importance to determine the knowledge of CVD risk among hypertensive adults residing in Addis

Ababa, Ethiopia through which their self-risk perception and risk reduction behaviors will also be

mirrored.

Several studies conducted in Ethiopia showed that hypertensive patients had inadequate

knowledge about CVD as only 52% - 78% of the patients had good knowledge (62–64,79) and

only about half (52%, n=60) (63) and 59% (n=130) (62) of hypertensive patients knew normal BP

level. Knowledge of susceptibility to complications of HTN was also inadequate (61). Knowledge

was significantly associated with adherence to recommended therapies (36,80,83). Similarly,

studies of hypertensive patients about CVD knowledge in many African countries have found that

a significant number of patients had low levels of knowledge and awareness about CVD and its

outcomes (45,50,66,67,84,85). For example, a study conducted on 101 hypertensive patients by

Abd EL-Hay and Mezayen (2015) in Egypt regarding the knowledge about risk factors for CVD

found that only 62%, 54%, and 82% of the patients were aware of family history, smoking, and

excess salt intake, respectively, as risk factors. This study also found that 43%, 52%, and 63% of

the patients did not know that overweight, inactivity and stress, respectively, as risk factors. And

yet 42%, 66%, and 93% were not aware of older age, drinking alcohol, and some drugs,

respectively as risk factor for CVD. Furthermore, only 13% of them had a good level of knowledge

of the symptoms and complications of HTN and the remaining 67% and 20% of them had fair and

poor knowledge, respectively. Almost all (99%) of the patients didn’t know that high cholesterol

was a risk factor for CVD (50) though evidence suggested that hypercholesterolemia ≥250 mg/dl



8

was associated with poor BP control (86). However, in a study by Holdsworth et al. (2006) in

Senegal over two-thirds of participants knew high blood cholesterol level was a risk factor for

CVD (87). Patients of low education and health literacy were also found to lack knowledge about

CVD risk factors (50)

A study conducted by Iyalomhe and Iyalomhe (2010) in Nigeria among 108 hypertensive

patients found that only 61% knew HTN to be high BP and only 53% claimed HTN was hereditary,

while 42% knew some of the risk factors such as excessive alcohol consumption, smoking or

obesity. Although, the majority (91%) were aware of its dangerous complications (such as stroke),

only 10% knew HTN was asymptomatic disease. Furthermore, about 70% thought HTN was

curable which meant cessation of pharmacological management. However, 46% were aware that

HTN requires lifetime treatment to be controlled (85). Low educational status was the main reason

for low HTN knowledge. However, Uchenna et al’s. (2012) study of the awareness of heart disease

prevention among patients attending a specialist clinic in Nigeria found that there was no

significant difference between level of education of respondents and awareness of heart disease

(p=0.561) or education on heart disease prevention. (p=0.251) There was also no significant gender

difference in the awareness of heart disease prevention (p=0.650) (88).

Similarly, a study of HTN knowledge and its management among 253 hypertensive

patients by Rampamba et al. (2017) in South Africa showed that only 19% of the patients knew

normal BP levels, however the majority of patients had high level of knowledge about lifestyle

modifications such as exercise (96%), the dangerous effect of alcohol (95%), the dangerous effect

of smoking (96%), that HTN is a serious disease (87%), that uncontrolled high BP could end up

with dangerous outcomes (90%). In contrast, lifestyle factors known to help control BP varied in

response rates with only 51% being aware of reduced salt intake, 31% stress reduction, 10% eating

adequate amounts of vegetables, and 21% identified adequate amounts of exercise (66). The study

also found a higher rate of uncontrolled HTN among the illiterate which is a consistent finding

across populations in general.

Studies demonstrate that adequate knowledge of CVD contributes to successful control of

high BP and reduces adverse CVD outcomes (89–91). Accumulating evidence consistently

indicates that effective HTN control is positively linked to of the knowledge level of patients,

where as  poor BP control was strongly correlated with lack of knowledge about the target BP

goal (89–91).
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Studies of hypertensive patients’ knowledge revealed low levels of knowledge and

awareness of CVD risk were related to negative behavioral practices (58,92–94), including no

differences in knowledge level among hypertensive patients with and without a history of MI (92).

Although  patients with a prior MI did report a higher  family history of CVD, it was unclear

whether they knew family history was a known risk factor for CVD (92). Similarly, being at high

risk for adverse CVD outcomes, patients with history of CHD also had a lack of knowledge about

CVD risk factors and targeted BP control (90).

Miglares et al. (2007) reported that older patients who survived an AMI had significantly

(57% vs. 66%, p < 0.009) less knowledge about lifestyle modifications to prevent CVD than

younger age adults. The same investigators also reported that  having a MI at a younger age  was

associated with low educational attainment and was more prevalent among lower SES participants

(92). However, a meta-analysis finding conflicts with Miglares et al’s. findings and reported better

knowledge of HTN among older age adults (65). A study of the knowledge of risk factors by Zafar

et al. (2008) showed that more than 70% of hypertensive patients knew that stress, obesity, excess

salt intake, smoking and sedentary life were CV risks. While a similar proportion (>70%) of their

counterparts were able to identify only stress, obesity, and excess salt intake as risk factors.

However, both the hypertensive and their counterpart groups lacked knowledge of non-modifiable

risks and excess alcohol intake and a co-morbidity of diabetes as CV risk factors. Although

participants were aware of major CVD outcomes like stroke and HF, most of them lacked the

knowledge of other major complications of the uncontrolled HTN such as renal failure,

atherosclerosis, and vision impairment (59).

A study conducted in Kenya reported compelling findings of much higher and more serious

CVD events (stroke and/or CHD) occurring in much younger (in the age range of 36-50 years)

hypertensive patients who had predominantly low/no formal education. Notably, approximately

40% of the these patients were unaware of the link between HTN as a risk for CVD (95). Similar

studies also reported that low levels of CVD knowledge  was more commonly associated with  low

educational levels (66,69). In addition, patients who were lower in SES had a poorer understanding

of the causes of both HTN and increased cholesterol level (71), which was thought to be due

lower education level.

Although there is strong evidence that knowledge is the first crucial step for adoption of

risk reduction behaviors, there is also conflicting evidence. For example, among 74% (n=5000) of
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individuals who knew smoking was a CVD risk, 65% of them continued smoking despite this

knowledge. (93). This indicates that having a high knowledge level alone couldn’t be a grant for

adoptions of a healthy behavior.

Sabouhi et al. (2011) conducted a cross-sectional, correlation-descriptive study of

knowledge, awareness, attitudes and practice about hypertension using a questionnaire developed

by the researcher among 234 hypertensive patients attending public health care centers in Isfahan,

Iran. Findings showed that although the overwhelming majority (85%) acknowledged the

importance of keeping SBP under control, less than half (49%) had moderate knowledge. Fewer

than 25% of the patients were aware of the asymptomatic nature of HTN. Less than half (42%) of

the respondents were aware of the importance of dietary intake for effective BP control. Only 40%

acknowledged that HTN may be hereditary. Approximately 42% indicated that HTN is related to

advanced age. Regarding the behavioral control of HTN such as: lowering stress level (64%),

healthy diet (62%), quitting smoking (58%), losing weight (55%) and doing physical exercise

(46%) of patients knew the importance of such measures. The study observed no significant

relationship between knowledge and behavior. However, there was a significant relationship

between knowledge score and age (p =0.002). In addition, a significant relationship was observed

between length of HTN, knowledge and the behavioral practice score (p < 0.05). Although there

was no significant relationship between educational level and behavioral practice score (p = 0.001),

there was a significant relationship between the knowledge score and respondents’ educational

level (p < 0.05). In addition, the study found no statistically significant difference between men

and women’s knowledge or behavioral practice scores  (p > 0.05) (96).

A study conducted by Mugure et al. (2014) on correlates for cardiovascular diseases among

206 diabetic/hypertensive patients attending outreach clinics in Nairobi reported that regardless of

positive medication taking behavior (78%), only 47% of them knew the link between diabetes and

CVD. Study findings indicated that CVD risks were present in the majority (78%) of participants

who were consuming salty foods and 38% of them were not aware that diabetes and hypertension

are preventable.

Studies examining knowledge of CVD behavioral risk factors among hypertensive patients

report variation in levels of knowledge. Two-thirds (N=319) of hypertensive patients in one study

had knowledge of HTN, but only about 20% were aware of the risk factors with consumption of

fatty foods and stress, the most commonly reported (97). However, many studies reported that
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most (>60%) of hypertensive patients were aware that chronic salt intake was associated with HTN

(98–100). Of this population-based study, the majority (88%) (N=301) of the participants also

knew that obesity was a risk factor for CVD and 75% of them were aware that eating too much

food could cause obesity. However, only about 55% and 60% of the respondents were aware of

the contribution of sugary and fatty diets to obesity, respectively. Smoking was recognized by 74%

of participants to be a risk factor to CVD (109). Despite the fact that obesity is associated with

poor BP control, nearly 43% (N=101)  did not know that being overweight is a risk for CVD (100).

Regarding alcohol consumption, 66% of hypertensive adults were unaware it was a risk factor

(100).  More than 70% of heavy drinkers, both aware and unaware of hypertension were aware of

alcohol’s detrimental effect on health and the majority (≥93%) of participants reported that

smoking causes high BP (98). However, only 58% of hypertensive patients (N=101) were aware

of smoking as a risk factor for HTN (100). Other studies showed that over one-third of physically

inactive hypertensive patients failed to recognize their risk (71) and about half 52% (N=101) did

not know that inactivity was a risk factor for developing HTN (100).

2.2. Self-Risk Perception of CVD Outcomes

Risk perception can be seen as an index of determinant of behavior and behavioral

outcomes (such as adherence to recommended therapeutic/preventive measures and functional

recovery). Furthermore, illness perception holds the identity component of the illness that entails

name of the illness along with patients’ beliefs of range of symptom experiences, cause of the

illness, duration the illness , consequences that follow due to the illness/condition and locus of the

illness control (101).

According to Botterill & Mazur (2004) risk refers to a “combination of the probability or

frequency of occurrence of a defined hazard and the magnitude of the consequences of the

occurrence.” (102). Risk perception is the primary and fundamental concept in the health belief

model (HBM). However, studies have reported that hypertensives had inadequate risk perception

of adverse CVD outcomes (72,103).  For example, despite the high stroke mortality in women

(76) their self-risk perception was low (76,77). In addition, studies demonstrated discrepancies

between hypertensives perceived risk of CVD outcomes and their calculated FRS with higher

numbers underestimating their risk and there was also less concern about BP control (73,104).

Similarly, hypertensives with co-morbid diabetes who are at high risk for CVD events were unable
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to provide any  risk estimate (72). Studies also showed when smoking was the prevailing risk

behavior two-thirds (N=2676) of hypertensive adults perceived the behavior harmful but only

one-third had attempted to give up it (71). However, in one study slightly more than half (N=234)

of hypertensives perceived HTN as a serious disease with only one-third showing concern about

their high BP (105)

Aubert et al. (1998) reported that of 1067 hypertensives only 11% perceived their heath as

bad, and only 10% perceived themselves as less healthy than persons of their age and at risk for

MI and stroke. The study also reported the lack of significant correlation between the perceived

risk of stroke and the calculated risk of male hypertensives using the FRS (73).

Barnhart et al. (2009) conducted a study on coronary risk perception and its association

with cardiac risk and health behaviors of 250 minority urban adults in New York. The result

showed that risk perception was inversely associated with small-to-moderate effect sizes (106)

with healthy eating behaviors and exercise (r= -0.17; p=0.007 and r=-0.19; p=0.003), respectively,

which indicated participants’ who had healthy behaviors (i.e., physically active, low-fat/high-fiber

diet) perceived themselves to be at lower risk for CHD. The study also showed that participants’

risk perception and their actual risk of CHD were significantly associated (r=0.22; p<0.001). Being

male (t=-2.7; p=0.008) and college educated (t=2.0; p=0.04) were associated with higher physical

activity levels. The study also found that men exercised more often than women, and men with the

lower risk perception scores exercised the most. However, men with higher risk perception scores

had diets higher in fat or lower in fiber, compared to all others (107).

2.3. Cardiovascular Disease Outcome Risk Reduction Behaviors

Despite the enormous development in the area of drug treatment for CVD, patients’

awareness of primary and secondary preventive measures for the reduction of known risk factors

and healthy behavioral adoption among hypertensive adults are suboptimal (108). Goethe said that

“Knowing is not enough; we must apply.” And “Willing is not enough; we must do.” (109,110).

The necessity of workable prevention strategies demands specifically prioritizing to target the at-

risk community groups if CVD and its adverse outcomes are to be prevented or deterred, especially

in countries with few resources.

The Institute of Medicine’s Committee on Preventing the Global Epidemic of CVD:

Meeting the Challenges in Developing Countries recommended that actions needed to prevent and
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treat CVD at individual levels are of paramount importance and that individuals should follow

healthful nutrition, remain active throughout their lives, abstain from smoking, and attend health

care regularly (110). Similarly, Struat-shor et al. (2012) emphasized the need to have a  framework

for addressing multiple behavioral changes that are fundamental for the prevention and reduction

of CV risk factors including those mentioned above and the reduction and control of high BP,

stress management, and improving national policies on SES through provision of education and

employment opportunities (111).

Although the concept of risk reduction has been in existence since the time of Hippocrates

(112), to optimize strategies to reduce the risk of adverse CVD outcomes using the recommended

measures among at risk population requires broader recognition of the prevailing individual

patient’s behavior/ lifestyle risk reduction status (113). Accordingly, the reviews of literature are

organized under the known CVD risk reduction measures.

2.3.1. Alcohol consumption and CVD

Accumulated scientific knowledge revealed both the beneficial effects and potential health

harms related to alcohol intake. The link between alcohol consumption and its health consequences

depends on the average volume and patterns of consumption (114). Although a small to moderate

amount of alcohol intake may have a cardio-protective effect, there is strong evidence that alcohol

unfavorably modulates the pathophysiological effect on existing CV risk factors (115). It was

suggested that the cardio-protective effect of alcohol can be achieved with 1-2 drinks/day for men

and one drink/day for women (116,117)

On the contrary, a higher average intake may have a negative effect on the heart and

negative outcomes in many diseases (117). Though alcohol has the desired effect on the high

density lipoprotein (HDL) cholesterol, it cannot hinder the transient postprandial decline in HDL-

cholesterol, but a moderate amount of alcohol intake after evening meals has been recommended

because it suppresses the potentially toxic non-esterified fatty acids (NEFA) and exhibits its

cardio-protective effects (115). However, a study by Foss et al. (1995) showed that half of the

excess alcohol users had signs of alcohol related CVD, but only 47% of them had attempted to

quit drinking. In one study recently diagnosed hypertensive patients were more likely to recognize

the risks associated with alcohol intake than patients with long history of  use (71).

Several studies have reported greater alcohol consumption among male patients (71,118)

and those with higher SES were found to be less likely to reduce their alcohol intake even if they
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received  advice to do so from a health professional (71). The lack of this behavioral termination

could be due to the addictive nature of alcohol among chronic users. In fact, men with controlled

BP were found to be lower alcohol consumers than those with poorly controlled BP, and the risk

of poor BP control associated with alcohol use was statistically significant for consumption greater

than 5g/day (OR=1.8, p<0.004) (with a small-to-moderate effect size) and increased with

increasing consumption to  greater than 30g/day (p<0.001) (86). In one study about 30% (N=319)

of hypertensive adults were drinking alcohol regularly (97).

2.3.2. Diet, obesity, physical activity, and CVD

Diet and CVD

It is well recognized that a high consumption of fats (trans-fats and saturated fats), salt,

processed carbohydrates and consumption of low servings of fruits and vegetables increases the

risk of having CVD while polyunsaturated fats are known to have protective effects (119,120).

However, accumulating evidence suggests several dietary strategies for both the prevention and

reduction of adverse CVD outcomes. Some of these strategies are the Mediterranean diet that

emphasize an increase consumption of fruits and vegetables, whole grains, and olive oil, with

moderate intake of fish, seafood, dairy, and wine.  Another is the Dietary Approaches to Stop

Hypertension (DASH) plan that emphasizes high intake of fruits and vegetables, low-fat dairy

products, whole grains, poultry, fish, and nuts, and low intake of total and saturated fat and

cholesterol (116,121). The effect of such strategies when combined with other lifestyle practices

such as physical activity has a greater influence on reducing CVD risk in hypertensive patients

(121).

Approximately 1.7 million (2.8%) of deaths worldwide are attributed to low fruit and

vegetable consumption (3).  Three dietary habits with high intake of saturated fat, trans-fats and

salt were linked to higher rates of CVD (3). On the contrary, elimination of trans and saturated fats

and replacement with polyunsaturated vegetable oils and adequate consumption of fruit and

vegetables were found to reduce the risk of CVD (3,121).

A healthy diet combined with other low-risk behavioral practices were more likely to

reduce the risk  for an acute MI (122). A meta-analysis of cohort studies by He et al. (2007) showed

that increased consumption of fruits and vegetables were related to a reduced risk of CHD.

Compared to those who had less than three servings of fruit and vegetables/day, having more than
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five serving per day was related to a 15%-17% reduction in CHD risk (123,124). An increased

intake of three-five serving/day was associated with a smaller and borderline significant reduction

in CHD risk (7% reduction) (123).

A meta-analysis of prospective cohort studies showed that increased adherence to a

Mediterranean diet reduced CVD outcomes (such as MI and stroke) and all-cause mortality (125).

Similarly, according to Salehi et al’s. (2010) meta-analysis of six cohort studies, adherence to

DASH-like diet could significantly protect against overall CVD risk by 20% and CHD by 21%

stroke by 19%, and HF risk by 29%. (126).

Large scale studies suggest specific benefits of dietary management for patients with HTN.

Findings from a DASH clinical trial by Appel et al. (1997) confirmed  BP reductions by 11.4/5.5

mm Hg in hypertensive and by 3.5/2.1 mm Hg in normotensive participants (127,128). Similarly,

a randomized trial study reported BP reductions by 14·4/ 9·7 mmHg from using the DASH dietary

approach in the experimental group, compared with 6·7/4·6 mmHg in the control group,

respectively (129). The BP reading difference between the groups may be explained by the fact

that hypertensive patients are more sensitive to dietary salts. A population based study of CV risk

reduction behavior/ practice towards heart diseases reported that about 60% of participants

attempted to reduce their consumption of unhealthy foods and 25% were willing to engage in

higher physical activity levels to lose weight (58).

Salt and CVD

The amount of salt in naturally occurring food (such as meat, milk, fruits, and vegetables)

is low, and human beings in the past had less salt intake (<1g/day) for several million years (130).

However, modernization and advances in technologies that lead to more processed foods has

resulted in an increasingly high consumption of salt rich foods. Processed foods use large amount

of salt and over 75% of the daily salt intake comes from these foods (130). By the 19th century, the

consumption of salt had already reached 9-12g/day in most part of the world (130). Moreover,

excess salt consumption also comes through discretional use of salt in home-cooking or at the table

(131). Studies support that high salt intake (>6gm/day) is associated with an increased risk of CVD

(130,132–135). In humans, salt primarily affects BP (130). Salt is ionic compound of sodium

chloride (40% sodium and 60% chloride) (130). In fact, salt is essential to live. Physiologically, it

has crucial roles such as maintaining the electrolyte and water balance of the body; the
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transmission of electrical impulses through nerves facilitating muscular contraction; and many

other functions. However, long-term excess salt intake primarily leads to water gain in excess of

the renal fluid elimination capacity with ultimate extracellular fluid volume expansion resulting in

HTN (136).

Population based studies have shown a direct relationship between the amount of salt intake

and the prevalence of HTN. Accordingly, among people whose salt intake was less than 2g/day,

only 1% of them had HTN. Whereas, among people whose intake was 3-8g/day and 9-15g/day,

3% and 8% of them had HTN, respectively (130). There was a slight rise in BP even with

increasing age (0.13/0.23 mmHg/year) among those who consumed a low sodium  diet, and BP

was found to increase with age only if accompanied by an increased salt intake (132).

To date, a population-based study of dietary salt intake in Ethiopia has not been conducted.

As a tradition, salt is usually added when cooking foods, rather than adding to foods once prepared.

In addition, salt is added to cups of coffee for flavoring instead of sugar in some localities (39,137).

Recent studies have reported a higher (60%) use of added salt on food and its significant

association with HTN (138,139); and the behavior was nearly the same in both sexes and the

consumption of high salt was greater among urban than rural population in Ethiopia (39).

According to the Ethiopian steps survey about 86% of urban and 76% of the rural population were

aware of the serious health problem that could happen as a consequence of too much salt intake

(39). However, the amount of salt intake did not vary among hypertensive by their level of

awareness (140).

Dietary salt restriction is globally promoted as one of the major non-pharmacological

interventions in the control of mild hypertension, and as an adjunct to the drug treatment of

moderate-to-severe HTN (141). Furthermore, the finding from trials of salt reduction among adults

showed that  daily sodium intake of 50mmol (about 3gm of salt), which is attainable by moderate

dietary salt reduction after a few weeks  demonstrated a corresponding average reduction of  BP

by 7/3.5 mmHg among hypertensive patients and this reduction among hypertensive adults was

suggested to lower the incidence risk of stroke by 26% and IHD by 15% (142). Interventions to

reduce population-wide salt intake have been found to be highly cost effective to diminish the

burden of CVD (134). However, despite the recommendation of less than 5-6gm/day salt intake or

<2.0-2.3 g/day sodium (143), a study reported >6gm/day of salt intake or >4.2gm sodium intake

in more than 83% adults aged 30-59 years with the exception of men in the age group 55-59 years
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of age (134). However, maintenance of salt intake to less than five grams per day was difficult to

achieve even after intensive counseling and regular use of low salt bread among individuals with

HTN (141). Similarly, other studies also reported a low adherence to dietary salt restriction among

hypertensive patients (44,144). Such behaviors contribute to poorly or uncontrolled HTN which

may lead to preventable but serious or life-threatening CVD outcomes with high cost on

patient/family and health care system. Alternative ways to make diets more palatable without salt

using a variety of spices and herbs that are culturally agreeable may help facilitate lower sodium

and reduction in adverse CVD outcomes related to HTN (161).

Obesity and CVD

Fatness was considered as a sign of a state of good health for much of the human history

prior to the 19th century, and now a century has elapsed since obesity was recognized a disease,

with well-defined complications (145). Obesity is well recognized as a worldwide public-health

problem and a chronic disease potentially leading to high costs, and poor outcomes due to the

vacillating nature of the onset of its complications and its strong association with diabetes and

CVD morbidity and mortality (145,146). Unlike that of HTN, ‘the silent killer’ (147), obesity has

an apparent external manifestations visible on individuals from its outset with a weight gain and an

increase in girth (145).

Obesity may be defined as the degree of fat storage associated with clearly elevated CV

risk that marks the intake of energy exceeding its expenditure, with  the excess being stored in the

form of triglyceride, in adipose tissue (148).  In fact, the stored energy is necessary for survival in

conditions of food insecurity.  In countries where there are frequent food shortages, it is equally

predictable that thinness in contrary to fatness may be deemed as a serious sign of medical

problems (145,149). In fact, this is the perception shared by many Ethiopians too. Similarly, in

some cultures, fatness was regarded as desirable and standard of beauty and set as a criterion for

mate selection, e.g., as in custom of “fattening huts” for the seclusion of elite Efik (an ethnic group

located primarily in southeastern Nigeria) and other parts of West African countries where

pubescent girls being secluded up to two years before marriage for fattening. (149).

The global prevalence of overweight and obesity (as measured by BMI ≥25Kg/M2) has

greatly increased among adult populations in both developed and developing countries (36.9%,

men, and 38.0% women) (150). In SSA, urbanization was linked to an increased risk of obesity

and chronic disease and  obesity was more prevalent among populations with a high SES in urban
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areas (151). However, according to the review by Moterio et al (2004) obesity was no longer

limited to higher SES (152). More recently in developing countries,  the prevalence of obesity

has tripled (153). Similarly, the study by Haregu et al (2016) reported the prevalence of overweight

has already reached 22% in SSA (154). In Ethiopia the risk of CVD was considerably greater

among obese people and nearly 30% people in AA had overweight or obesity while (40%) of

adults in rural Butajira (Ethiopia) had a low BMI (<18.5 Kg/M2 (137). Other studies also reported

a growing magnitude of overweight and/or obesity with a considerable prevalence rate of 9.4% -

12% in other urban Ethiopian cities (155,156). However, the 2018 Central Intelligence Agency

(CIA) world fact book estimated the adult prevalence rate of obesity in Ethiopia was 4.5% (157).

The post-World War II triggered a quest for a practical means to assess the relationship

between increased mortality (including CVD) and overweight.  The Quetelet’s Index was initially

accepted as the best index to measure the ratio of weight in kilogram (Kg) divided by the square

of height in meter (M2). Later this became known as Body Mass Index (BMI) and is used today to

characterize underweight (BMI <18.5 Kg/M2 ), normal weight (18.5 Kg/M2-24.99 Kg/M2)(158),

overweight (25 Kg/M2-29.99 Kg/M2), and obese (≥30 Kg/M2) (175)(159,160).

Evidence shows that an increase in body weight is associated with an elevated BP and

while weight reduction in hypertensive adults was accompanied by BP reduction (148,161). An

experimental study conducted by the Obesity Research Group of the University of Pennsylvania,

on the effects of weight reduction on blood pressures in obese patients (N=301; 137 hypertensive

patients and 164 normotensive patients) found reduction in SBP and DBP of 2.3-0.2 and 1.8-0.1

mm Hg, respectively, (with the mean BP reduction of 1.25/0.95 mmHg) for each Kg of weight lost

(161).

Survivors of an MI were  more often overweight than those without a history of MI (162).

Men with moderate HTN were found to be more obese than those with a lower BP level (71). A

study of 2676 hypertensive patients showed that, regardless of the level of their risk perception

and efforts of preventive measures, in the overwhelming majority (98%) of participants who had

at least one additional modifiable CVD risk factor, 95% of them were at risk from obesity (71).

Although these patients recognized obesity was  a health problem, only 85%  attempted to lose

weight (71). A large sample ( n= 29079) of adults (age 18-65 years) in China on predictors of

hypertension by different anthropometric indices showed that HTN was statistically significantly

related to an increase in BMI (β=.254, p<0.001) (118,163).
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Physical Activity (PA) and CVD

Regular aerobic PA is well-recognized as an important non-pharmacologic behavior in

maintaining body weight and reducing elevated BP, thereby reducing CVD. Beyond that, aerobic

PA has been suggested to have enormous health benefits such as improving cardio-respiratory

fitness and skeletal muscle strength, prevents weight gain, reduces biological risks (increases

HDL-c and lowers LDL-c levels), decreases insulin sensitivity in type two diabetes and  promotes

glycemic control, reduces BP in hypertensive patients, and reduces several blood concentration of

inflammatory biomarkers (cRP, lipoproteins associated with phospholipase AZ, cytokines IL-1B,

IL-6 and TNF alpha) all of which are linked to CVDs (164–171). The cardio-protective effects of

moderate and vigorous PA were found to have an inverse relationship with the CVD risks

(172,173), which were partly mediated by the biological risk factors (cRP, total cholesterol, HDL,

BMI, WC) and HTN.

According to a study by Dumith, Hallal, Reis, and Kohl (2001) 17.4% (95% CI 15.1-19.7),

(2.6% in Comoros to 62.43% in Mauritania), and median 18% of the world adult population were

physically inactive (174). The prevalence of inactivity was more prevalent for developed countries

(27.8%) than developing countries (18.7%) and was higher among women particularly in

developing countries including Ethiopia (174). Evidence supports that inactive individuals have

higher biological risks factors than those physically active individuals.  Individuals who are

vigorously active were found to have greatest CV risk reduction with a CV events rate of 1% (172).

A meta-analysis of randomized clinical trials of BP ascertained that aerobic PA significantly

reduces BP (p<0.001) in both hypertensive and normotensive individuals with an overall pooled

reduction effect in SBP and DBP by -3.84mmHg and -2.58 mmHg, respectively (175).

Physical activity was also shown to play important roles in the secondary prevention of

CVDs via the reduction of the impact of the disease, slowing its progression, promoting recovery,

and lowering risk of death and recurrence in post MI patients’ (176,177). Compared to sedentary

individuals, physically active individuals had significantly less stiff arteries (measured by pulse

wave velocity) and PA was suggested to improve  vascular stiffness in older individuals (178).

According to the INTERHEART study (2004), physical inactivity was the 4th major and

an established risk factor for CHD mortality worldwide and accounted for 12% of the attributable

risk of MI (3,165). The WHO (2004) global strategy on diet, PA and health recommended that

adult individuals to engage in adequate levels of different types and intensity PA throughout their
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lives to reduce their risk of CVD (179). To achieve the CV protective effect a minimum of 150

min moderate-intensity or 75 min vigorous-intensity aerobic activity or their equivalent

combination per week are required (121,179,180). These activities also can be graded by

converting them to metabolic equivalent task (MET)-min per week. Accordingly, individuals who

engage in activities of less than 600 MET-min/wk were classified as low, 600 to 3000 MET

min/wk as moderate, and greater than 3000 MET-min/wk as having a high level of physical activity

(181). Similarly, Carnethon (2010) recommended adults to engage in moderate intensity PA

(activities that can cause a considerable rapid breathing and heart rate) for at least 30 minutes per

day for five or more days per week or alternatively, to engage in vigorous intensity activities,

which can cause both rapid breathing and heart rate for 20 minutes per day at least 3 days per week

(182). In a meta-analysis study by Lee et al. (2010), a greater energy expenditure was found to

substantially reduce the CHD incidence (164). As a principle, the desired PA should represent a

combination of both moderate- and vigorous-intensity PA that last for at least 10 minutes per

session (182).

The CV benefit of PA was suggested to have dose dependent and linear association. Plenty

of evidence from meta-analysis and individual studies showed a significant dose–response

relationship between PA and CV risk reduction such as CHD and stroke (168,172,183–185).

Similarly, a meta-analysis study found that highly active individuals had a 25% lower risk of stroke

incidence and death compared to the less active individuals (186). However, the lack of PA along

with advancing age was found to contribute to an increase in body weight and WC, which promote

atherogenesis. Currently, atherogenic level risk screening are widely used as a clinical parameter

for guiding secondary intervention in CVD outcome risk reduction (184). In Ethiopia, the

prevalence of physical inactivity has already reached a considerable level (18.8%). With continued

modernization/urbanization, the traditional manual work will likely decrease and maintaining PA

may be challenged by the lack of recreational facilities for leisure time exercises in many of the

developing countries and may escalate inadequate PA levels.

Studies show that a lack of PA has more impact in contributing to obesity than on a direct

development of CVD. However, obesity is an important risk factor for hypertension and CVD

(87). Despite this risk, in one study over one-third of physically inactive hypertensive patients did

not recognize their risk of adverse CVD outcomes, and 68% of them showed no effort to get more

exercise (71). Similarly, in a study conducted on 319 hypertensive patients, only 52% reported
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doing some form of physical exercise (97). Women with a controlled BP were found to be more

physically active (86). Socioeconomic status was positively associated with increased PA, while

higher level of education was significantly associated with a lower attempt of PA (p<0.01), though

not supported by others’ finding (71). Encouragingly, in one study about 70% of participants were

engaged in at least one form of exercise to decrease their body weight (89). However, Mendis et

al. (2005) found that a quarter (n=10,000) of post MI and stroke individuals had held the erroneous

belief that such individuals should not engage in PA because it may damage their heart (53).

2.3.3. Medication adherence and CVD

The central objective of HTN management is to reduce adverse CVD outcomes through

the reduction of high BP that requires strict adherence to antihypertensive medications. However

several previous studies of antihypertensive medication adherence in Ethiopia reported prevalent

low adherence rates (89,187–189). Documented evidence shows that poor medication adherence

was one of the main reason for suboptimal high BP control and may lead to adverse CV outcomes

by accelerating the progression of atherosclerosis and destabilizing the vascular lesion resulting in

precipitation of acute coronary events, and by directly leading to myocardial ischemia even in the

absence of CHD (190). Evidence also indicates that for adults aged greater than 40 years each

20/10 mmHg rise in BP was found to double the risk of fatal coronary event (191), which indicate

the crucial need of BP control with strict adherence to antihypertensive medications and

recommended life-style adjustments.

The BP control rate of hypertensive patients remains suboptimal in many countries

worldwide. A systematic review by Pereira et al (2009) examined differences in prevalence,

awareness, treatment and control of HTN between developing and developed countries and found

unsatisfactory BP control rate among hypertensives with low control rates in both developed and

developing countries. Specifically, the control rate was at much lower for African hypertensives,

mainly due to adherence problems (192). A systematic review of 44 studies of HTN awareness,

treatment and control in Africa found an overall suboptimal high BP control rate (≤45%) with

women having  better control rate than men mainly due to the medication adherence difference

(65,193).

In Ethiopia, several previous studies found suboptimal high BP control rate among

hypertensive patients on treatment and follow-ups in health institutions (35,194,195). Others

studies have found that the progression of BP and CV outcomes were similar whether BP was
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more controlled or not over a 5-year follow-up period in Ethiopia (206). Poor antihypertensive

medication adherence was a major cause of low BP control (196,197). Patients with low SES that

was found to affect patient paying capacity for their pills were more likely to be less adherent

(196), medication adherence among African hypertensives compared to patients from Asia,

Europe, and America, which may be explained from these SES differences suggesting that the cost

of medicine coverage with OOP is an important challenge to medication adherence for those

patients particularly from LICs (196). Evidence suggested medication adherence is a key to the

control of high BP thereby reducing the risk of adverse CV events (187). Studies from all corners

of Ethiopia documented poor adherence to antihypertensive medications (187–189,198).

Furthermore, poor medication adherence was associated with higher risk of future CVD events,

higher risk of hospitalization and death (197). On the other hand, strict adherence to

antihypertensive medication was associated with a 38% lower risk for CVD events (197).

However, findings from a recent systematic review in Europe showed a pooled prevalence of

medication adherence rate of 65.4% among hypertensive which suggests a moderate rate showing

some improvement in recent year (44,199). Furthermore, the study indicated a variation in the rate

of adherence with tools used to measure adherence with tendence of exaggerated adherence rate

with questionnaire compared to standardized tools such as the Morisky Medication Adherence

Scale (MMA). Several studies have documented several factors that were associated with low

medication adherence rate such as low risk perception CVD outcomes (198), poor knowledge HTN

(187,188,199,200), presence of comorbidities (189,197,199), low SES and cost of medication

unaffordability (187,196,197), concomitant use of traditional medicine (196), gender male (188)

multiple pills (189,201), alcohol intake (189), and being young age adults (197), poor patient-

HCPs communication (89,187).

2.3.4. Smoking and CVD

According to WHO (2015) report tobacco use accounted for nearly 6 million deaths

worldwide each year and approximately 600,000 people are also estimated to die from the effects

of second-hand smoke (202). Most of these deaths occur in LMICs with an estimated further

escalation over the next several decades. Without strong intervention the tobacco use was

estimated to kill more than 8 million people worldwide by 2030 and 80% of these premature deaths

will take place in LMICs (202). According to this report 4% of Ethiopian population (8.0% men

and 1% women) were estimated to be smokers.  The number of smokers was projected to remain
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the same by 2025 with men predominantly in the age group 40-54 years (202) when primary HTN,

the leading cause of CV death, is most likely to manifest.

SSA was identified as having countries that reached early stages of cigarette smoking

epidemic with the estimated death rate of 5-7% for men and 1-2% for women due to smoking

(203). Though epidemiological data on the prevalence of smoking is lacking in SSA, country level

demographic and health survey (DHS) showed variation in the prevalence rate of smoking: Nigeria

8.0%, Ethiopia 8.3%, Ghana 8.8%. Mozambique 14.1%, Lesotho 15.6%, Zambia 15.6%, Namibia

17.5%, Zimbabwe 22.0%, Rwanda 14.2%, Uganda 18.1% to 18.7%, Tanzania 21%, Kenya 22.9%

and Madagascar being having the highest prevalence rate (27.3%). Generally the prevalence of

smoking ranged between 8.0% and 27.3% with a considerable variation as these numbers indicate

in Africa (204).

Smoking has long been known to increase the incidence of fatal CVD outcomes such as

CHD (205). Thought it is recognized as the leading cause of preventable death, it has been

associated with increased risk of CVD (203,206) and plays a major role in CVD pathogenesis

(203,207). Smoking results in the development of CV events through its roles in the development

of several different atherosclerotic changes in vascular beds with acute thrombosis of the narrowed

vascular bed that, in turn, precipitates an acute CV event of clinical atherosclerotic syndromes such

as stable angina, acute coronary syndromes, sudden death, and stroke (208,209). Tobacco smoke

compounds (Nicotine, carbon monoxide, oxidants and cadmium) were linked to the acceleration

of atherosclerosis jointly with vascular and endothelial dysfunction leading to organ damage (207).

Review of studies on tobacco and CVD revealed that cigarette smoking among men and

women in LMICs was associated with fatal CHD (203)

(203)(203)(203)(203)(203)(203)(203)(203)(203)(203)(203)(203)and increase the risk of and

increase the risk of AMI from 25% to 31% in countries where smoking prevalence was high (203).

Current smoking was found to be a powerful independent predictor for fatal CVD outcomes

(210,211), and sudden cardiac death (SCD) in patients with CHD (210), while session of smoking

resulted in a significant reduction in CHD and SCD (p=0.01) similar with patients who had never

smoked (206,210–212). However, accumulated evidence suggested that the effects of smoking are

reversible. A large sample of the National Health and Nutrition Examination Survey (NHANES)

III conducted in USA between 1988 and 1994 found that withdrawal from tobacco exposure and

smoking led to a gradual return of inflammatory markers to baseline levels in five years (213). The
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strong evidence on the beneficial effect of smoking cession did come from the WHO monitoring

trends and determinants in cardiovascular disease (MONICA) project that had monitored trends

and determinants of CV mortality, incidence and case fatality for a decade (mid 1980s to mid-

1990s) in 21 countries worldwide found an average 2–3% annually decline in mortality of CHD

as a result of a decrease in smoking (214).

Abundant studies showed that smoking is linked with varies adverse CVD outcomes such

as acute coronary syndrome, MI, stroke, and sudden death. These adverse CV effects of smoking

are principally due to the chemical ingredients (nicotine and carbon monoxide) of tobacco that led

to an increase in oxidative stress, vascular endothelial damage and dysfunction. Generally,

smoking heighten sympathetic activity and invigorates neurotransmitters release resulting in

coronary and peripheral vasoconstriction and rise in BP (215–217).

2.3.5. Depression, stress and CVD

Chronic stress and depression were identified as the strongest psychological stressors

linked with adverse CVD outcomes (218). Encountering depressive disorders among patients with

CVD has become a common clinical finding with an estimated prevalence rate of up to 30% among

cardiac patient population (218) and several studies have found that patients with major depression

were more likely to suffer from adverse CVD outcomes such as MI with increased mortality (219–

221). In spite of this strong co-existence of depression and CVD, available evidence could not

single out the causal relationship between them. However, Glassman (2007) suggested that some

of the biological changes associated with depression do increase the risk of CVD such as CHD

(219), while Rosanski (2016) attributed it to a reciprocal relationship between depression and CVD

(218). On the contrary, Stewart et al. (2003) found no evidence of an association between

depressive symptoms and CVD outcomes during long-term follow-up study (221).

Evidence from epidemiological and pathophysiological studies show a strong link between

the number of psychosocial risk factors with hypothalamic pituitary adrenal (HPA) axis

dysfunction and increased risk CVD (218,222,223). Similarly, a considerable number of studies

including the international INTERHEART study indicated that chronic psychological stress was

linked to the trigger and progression of CVD (224–226). It is ascertained that chronic

psychological stress leads to the development of CVD through two mechanisms. First, by directly

triggering the patho-physiological pathway that leads to the activation of the HPA axis (with an

increased release of the corticotrophin releasing hormone [CRH]) and the dysregulation of the
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sympathetic nervous system (218,222,223). Chronic activation of CRH leads to a pervasive

systemic effects with pathologic consequences, such as autonomic dysfunction, inflammatory

reactivity, oxidative stress, insulin resistance and diabetes, endothelial dysfunction, hyper-reactive

heart rate and elevated BP, platelet abnormalities, and telomere erosion with an increase in CVD

risks (218,222,223). Second, through promoting maladaptive unhealthy behavioral practices (such

as poor diet, overweight, inactivity, and smoking) by individuals as a coping mechanism with the

chronic stress that, in turn, lead to the development of CVD (218).

Chronic stress is recognized as one of the important and potentially modifiable risk factors

for acute and chronic CV disorders. A mind–body stress intervention is suggested to have clinically

useful effects in the secondary prevention of CVD outcome (MI and stroke) and mortality in high

risk population, with the effects associated with lowering psychosocial distress and high BP (227).

Most of the subcategories of chronic psychological stress disorders (such as, hopelessness, anxiety,

residual psychological trauma, low SES, care burden) including depression have been suggested

to have a strong link with the adverse CV outcomes (such as CHD, sudden death) and all-cause

mortality, and HTN was identified as the main underlying risk factor that correlated with most of

these CV outcomes (226). Of the population attributive risk (PAR) with regard to the relative

importance of every risk factor for MI, psychological stress was found to be one of the three most

important risk factors along with raised lipids and smoking in all regions of the world (165).

The INTERHEART (Case-control) study that examined the association of psychological

risk factors with risk of AMI in 11119 cases and 13648 controls from 52 countries worldwide

reported that chronic stress at home/work had >2.1 times the risk for developing an MI (224).

Similarly, a systematic review and meta-analysis conducted by Liu et al. (2017) to examine the

association between psychological stress and HTN on relatively small studies (11studies that had

5696 participants) found robust association between chronic mental stress and HTN (OR = 2.40,

95% CI = 1.65–3.49, p < 0.001) and that hypertensives had a higher incidence of psychological

stress compared to their normotensive counterparts (OR=2.69, 95% CI=2.32–3.11, p < 0.001)

(223). However, Dimsadle (2008) suggested that retrospective assessment of stress after CV events

could be problematic as it demands patients strive harder to remember stressors and this could lead

to the possibility of introducing bias due to the retrospective distortion, and rather suggested to

conduct a prospective assessment of stress with a forward measurement of the CV events using a

large sample in the general population or smaller sample in high risk populations (225).
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2.4. Summary of the Literature Review

This review of literature was a critical summary of the previous research on CVD risk in

relation to knowledge, perception and behaviors associated with risk reduction among Ethiopian

adults receiving follow-up care in outpatient clinics. The review has attempted to identify what is

known and unknown about the problem, the strength and weakness of previous research which

provided justification for the planned dissertation project.

What is known?

Adverse CVD outcomes and higher mortality rates among hypertensives is the leading

cause of CV deaths and disabilities in the world with an overwhelming burden in LMICs, including

Ethiopia. Well controlled HTN and diabetes along with a healthy lifestyle (physical activity,

healthy diet, non-smoking, alcohol moderation, and stress management) are associated with lower

CVD risk.  It is also well documented that hypertensives in Ethiopia and in Africa generally lack

knowledge and awareness of their potential risk for CVD. Studies of risk perception in other

countries are inconsistent between perceived risk of CVD and objective risk using the FRS.

What is unknown?

Illness perception as a method of determining behavioral outcomes, CVD outcome

behavioral risk reduction and self-risk perception of the hypertensive population attending tertiary

care settings in Ethiopia has not been previously examined. Furthermore, the relationships among

knowledge, risk perception of CVD and CVD risk reduction behavior among this risky population

in Ethiopia is also unknown.

2.5. Conceptual Framework: Health Belief Model

Overview

The Health Belief Model (HBM) was first developed by social psychologists in the USA

in the early 1950s to understand the underlying cause of the widespread resistance of people to

disease prevention and screening tests for early detection of asymptomatic disease (228), and was

later updated in 1980s (229) served as the theoretical foundation for this study. The model

combines behavioral and psychological theories to understand that behavioral actions primarily

depend on the perceptions an individual has of a certain sickness or risk and the net benefits of a
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given action over barriers to that action (228). Given this situation, it was highly appropriate to use

the HBM to guide our investigation into the CVD risk reduction behaviors of hypertensives that

guided us to examine and determine hypertensives’ perceptions of CVD risk, and knowledge of

CVD risk factors and their preventive behavioral measures to avoid/lessen the negative CVD

events. The HBM is one of the most well-established and tested frameworks for describing and

predicting health behaviors (230). It also has been used to explain changes in health-related

behavior and in intervention research across a wide range of chronic conditions. In researches that

participated hypertensives, the HBM has been used to explain selected CVD lifestyle behaviors

(231,232). In Ethiopia, the HBM has been used to explain health behaviors for different health

conditions (233). Furthermore, the HBM was selected as the framework for this study because it

highlights that perceptions and beliefs regarding CVD events influences health behaviors and

actions towards managing it effectively or ineffectively (228). Hence, among adults with

hypertension, the association between CVD risk reduction activities, knowledge, and risk

perceptions can be best explained by application of the model.

The main HBM constructs include perceived susceptibility and seriousness of a

disease/health condition/risk, modifying factors and cues to action, perceived barriers vs perceived

benefits of undertaking recommended actions (230).

Conceptual definitions

The HBM constructs predicts how and why individuals take action to prevent, detect, and

control their own illness or health conditions. Perceived susceptibility is defined as the individual’s

assessment of his/her risk of experiencing an illness or condition. Perceived seriousness refers to

the individual’s assessment of the seriousness of the illness or condition and its medical and social

consequences. These two perceptions together comprise the perceived threat of the

illness/condition. Modifying factors within the model include prerequisites/antecedents

(demographic variables such as age, sex, religion, education, marital status, and income),

psychosocial variables (such as living situation, prior contact with the disease), and structural

variables (such as knowledge about the disease) that influence individual health attitudes into

health behaviors (practices) (230,234,235).

Perceived barriers are defined as the individual’s assessment of obstacles (such as cost,

side effects, accessibility, personal characteristics, and self-efficacy) (57,236). Perceived benefit
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reflects the gain of changing the behavior and emphasizes the positive outcome that follows the

proposed action (e.g., health benefit, financial improvement and feeling of satisfaction). According

to the HBM framework, the potential benefits of reducing the predicted threat of illness are

weighted against the potential barriers to perform the health action (229). Self-efficacy is defined

as the belief that one can successfully execute the behavior required to produce a desired outcome

that may hinder the adoption of desired behavior (237). Cues to action may be internal (symptoms

experiences related to the disease) or external (healthcare provider advice, effect on family/job, or

social relationship) that may motivate an individual to take action or avoid action related to a health

problem.

Conceptual Model

The conceptual model is displayed in Figure 1. In this study, the constructs in the

framework (Figure1) show the links/relationships among hypertensives’ perceptions of

susceptibility and seriousness (perceived susceptibility and seriousness of CVD) and modifying

factors (demographic and antecedent, psychosocial, clinical and structural variables). Cues to

action such as sources of information: family history of CVD, personal symptom experience

(transient ischemic attack [TIA], dyspnea, angina, HF, MI, stroke, and headache) influence

perceived threat and CVD risk reduction behaviors. The model also includes the likelihood of

health promoting CVD risk reduction behaviors (regular exercise, smoke cessation, alcohol

moderation, medication adherence glycemic control, stress management, and dietary

consumptions [fruits, vegetable, salt restrictions]). Perceived barriers include medication

coverage, income, access to care and follow-up. In the proposed model, hypertensive adults with

higher knowledge and perceived susceptibility were speculated to perceive a greater threat of

adverse CVD outcomes and participate in more CVD health promoting and risk reduction

behaviors than hypertensive patients with low knowledge level and a low perceived susceptibility

and threat.
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* Not studied

Figure 1.  Conceptual model adapted based on HBM (234)
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CHAPTER III: METHODS AND MATERIALS

This chapter presents the proposed research method and materials. It will address the

research problem, research approach, research design, research setting, sample and sampling

techniques, description of instrument development including its validity and reliability, pilot study,

data collection procedure, ethical considerations, and the plan for the data analysis.

4.1. Study Setting

The study was conducted at Tikur Anbessa Specialized Hospital (TASH), the largest

tertiary level referral and teaching facility in Addis Ababa, Ethiopia. Recruitment of participants

took place in the cardiovascular and renal clinics which see approximately 1200 patients annually.

4.2. Study Design.

The study used a cross-sectional design. The important demographic and clinical

information, knowledge of CVD, self-risk perception for CVD outcomes, and CVD outcomes risk

reduction practices of the study participants were all collected as part of the descriptive component

of the research.

Extraneous or confounding variables that could affect the validity and reliability of data

were controlled both at the design and analysis stages. At the design stage, extraneous variables

were controlled by having a sample of adult hypertensives that met eligibility criteria. To reduce

the risk of error in data collection procedures, research assistants were trained to take blood

pressure readings, height and weight.  Intra-class correlations were conducted during training to

ensure a 0.1 margin of error to improve reproducibility within research assistants and reduce

measurement biases. In addition, mock interviews were conducted by research assistants to role-

play administering the surveys for consistency and reliability.

4.3. Population

Target population: The target population was adult hypertensives (age ≥18 years)

attending CV and renal clinics in Addis Ababa who met eligibility criteria.
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4.4. Eligibility Criteria

Inclusion criteria:

Inclusion criteria included: a) adults 30 years or older with a medical diagnosis of HTN, b)

complete medical records available at TASH cardiac and renal follow up clinics to obtain

demographic and clinical variables, c) followed in the designated clinics for at least 3-months and,

d) able to hear and respond appropriately to questions in the local language (Amharic).

Exclusion criteria:

Individuals with any of the following conditions were excluded from participating in the

study: a) pregnant women, b) women with gestational hypertension, c) critically or terminally ill,

d) major active Axis I psychiatric condition or cognitively impaired, e) patients with previous

history of CVD events, and, f) non-Ethiopian citizenship.

4.5. Sample size determination and Sampling procedure

Calculation of the sample size considered both the descriptive and logistic regression

analytic designs and objectives of the study. The final sample size was decided after considering

the minimum required sample for each objective to achieve acceptable statistical power and then

the largest (most conservative) sample size was taken as the final sample size to conduct the study.

Knowledge of CVD risk

The single population proportion formula was used to address CVD knowledge score.

Since there was no prior study on CVD knowledge of hypertensives in Ethiopia 0.5 was used to

estimate the minimum sample size required with a confidence interval of 95% and 5% margin of

error with plus 10% for potential missing data due to the interview format.= ∗ ( )
Where

n-minimum sample size

P-estimated proportion (0.5%), since there was no prior study.

d-the margin of sampling error tolerated (5%)

Zα/2- is the standard normal variable at 1-α % confidence level (95%=1.96)n = ( . ) ∗ . ( . ).
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n = ( . ) ∗ . ( . ). = 384.16=385

Since the number of hypertensive patients attending the CV and renal follow up clinic is less than

10,000, correction formula was used.= = = 291.48=292

Considering a 10% non-response rate, 292+ (292x10%) = 322

To Compare the CVD risk perception score with the actual 10 years FRS CVD risk

Two-samples t-test was utilized to compare the mean scores of CV risk perception and

predicted 10 years CVD risk FRS. The within-subject t-test was considered (as the below formula)

with the following assumptions: observations are independent; data fit the normal distribution; and

homogeneity of variance. For an approximate sample size for a t-test with the power set at 0.80

(β=0.2) and α (two-sided) set at 0.05 and standardized effect size of 0.15 (small) (238) and

considering a 10% non-response rate (for potential missing data due to the interview format).

Sample size, n = ( / + )²/ ²
Where Zα/2 = 1.96 (from Z table) at type 1 error of 5%

Zβ = Z0.20 = 0.842 (from Z table) at 80% power

ES2 = effect size (small, 0.15)

n = (1.96+0.842)2/(0.15)2 = 348.94 + 35 (10% non-response) = 384

To determine the status of CVD risk reduction behavioral of adult hypertensives

The single population proportion formula was used. A prevalence  of P=23% (which was

the proportion of hypertensive patients who practiced the lifestyle modification from the study in

Addis Ababa) (44) was used to estimate the minimum sample size required with a confidence

interval of 95% and 5% margin of error with a plus 10% for potential missing data due to the

interview format.

n = Z α2 2 ∗ P(1 − p)d
Where

n-minimum sample size
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P-estimated proportion (23%) from the study in AA (44).

d-the margin of sampling error tolerated (5%)

Zα/2- is the standard normal variable at 1-α % confidence level (95%=1.96)n = (1.96) ∗ 0.23(1 − 0.23)0.05n = ( . ) ∗ . ( . ). = 272.14 = 272

Since the number of hypertensive patients attending the CV and renal follow up clinic is less than

10,000, correction formula was used.= = = 221.74=222

Considering a 10% non-response rate, = 222+ (222x10%) = 244.2= 244

Since the estimated sample size to compare the CVD risk perception score with the actual

10 years FRS CVD risk (n=384) was the largest estimated sample size for the study, the sample

size n=384 was used to recruit adult hypertensive patients for the study.

4.5.1. Sample plan and sampling procedure

There were 1200 adult hypertensives receiving follow-up care at the CV and renal clinics

annually. The average number of patients attending these clinics weekly was between 20-25 and

80-100 monthly. To recruit the required sample, every third patient leaving the follow-up clinics

after having his/her scheduled appointment was randomly informed about the study, and those

who agreed to participate were asked to sign a written informed consent before study enrollment.

It was anticipated that about 12 weeks (February 2020 – May 2020) were required to recruit the

sample however, due to the COVID 19 pandemic, the data collection period was extended to

August 2020.

4.6. Data Collection Instrument and Procedures

Data were collected by interviewers who administered all self-report information. The

instruments are described below. Permissions to use instruments were obtained (Appendix N, O).

Data collection Instruments.

Back translation.

The study instruments were translated from their original English version to the Amahric

language by a professional translator (Appendix K). Another professional translator did retranslate
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the Amahric version back to the English version to confirm the accuracy of translation. The

translation and back-translation were found to be consistently the same. The Amharic version was

used for data collection after pilot testing on 10% (n=40) of the sample size at St Paul’s Millennium

Medical College Hospital after obtaining the IRB approval of the College.

The data-collection instrument had five sections: sociodemographic and clinical health

status profile data; knowledge questionnaire of CVD risk; self-risk perception of CVD outcomes;

CVD risk reduction behaviors; and physiological measurement (using Aneroid

sphygmomanometers and stethoscope, weight and height measuring devices, and the non-

laboratory Framingham Risk Score [nl-FRS] algorithms.

Section I: Sociodemographic and clinical health status profile. Sociodemographic variables

included: age, gender, marital status, living arrangements, educational status, and income. Clinical

health status profile included:  history of previous hospitalization related to HTN, co-morbidities,

family history of HTN, antihypertensive and other medication list, laboratory data (total

cholesterol, triglyceride, HDL-c and LDL-c values of the last 12 months), current FBG, and

creatinine value were collected from the patients’ medical record.

Section II: Knowledge questionnaire of CVD risk. CVD risk factor knowledge (CARRF-KL)

scale (Appendix J) is a 28 item instrument developed by Wanger et al. (2005) and  tested for

validity and reliability by Arikan et al (2014)  with a Cronbach alpha of 0.79 (239,240). The scale

items one through four are related to characteristic of CVD and their avoidance, and age factor.

Fifteen items (5, 6, 9-12, 14, 18-20, 23-25, 27, & 28) are related to risk factors, and nine items (7,

8, 13, 15, 16, 17, 21, 22, 26) are related to the resulting change in risk behavior. Each item on the

scale has the response of true, false or I don’t know (DK). Each correct response was given 1 point

and incorrect and DK responses were given zero point. The highest total score that could be

obtained from the scale was 28. Higher scores reflect greater knowledge of CVD risk. Patents with

scores of ≥ mean were categorized as having adequate knowledge while those with scores of <

mean were categorized as having inadequate knowledge of CVD risk factors.

Section III: Self-risk perception of CVD outcomes. The Attitudes and Beliefs about

Cardiovascular Disease (ABCD) Risk Questionnaire (Appendix J) is an 8-item questionnaire that

was used to measure perceived risk of CVD. The ABCD Risk Questionnaire has satisfactory

content and face validity, and reliability (Cronbach alpha of .85). The instrument uses a 4-point

Likert scale (ranging from 1=strongly disagree to 4=strongly agree, with the exception of item 5,
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which is reverse scored). The highest possible score is 32 with higher scores indicating higher

perception of CVD adverse risk outcomes such as a MI or stroke. The close agreement between

perceived and predicted CVD risk suggests the tool performs well in assessing perceived CVD

risk (241). For interpretation, the patients scores were ordinally categorized by percentile as low

(lowest-33.33%), moderate (33.34%-66.66%), and high risk (66.67 through the highest).

Section IV: CVD outcome risk reduction behaviors (perceived benefit). CVD outcomes risk

reduction behaviors was measured using each of the following eight behaviors (regular exercise,

current smoking, alcohol consumption, medication adherence, glycemic control (if diabetic), fruits

and vegetables consumptions, salt intake, and stress management that have significant effect on

CVD outcomes. This tool was adapted from the WHO instrument for stepwise surveillance (WHO

STEPS) for chronic disease risk factors (242) and other tools used in previous studies based on a

literature search. The physical exercise question judged the patient as active if she/he was regularly

involved in moderate (walking for 30’ or more/day) or cycling/gardening or strenuous exercise

(jogging, swimming, playing football) for four hours or more per week (165,242,243). Current

smoking meant any form of tobacco use for at least one day in the previous 12 months including

those who had quit within the past year (165,242) and classified as current smoker; yes, or no. Low

to moderate alcohol intake of one drink/day or less than four drinks/week (female) and one-to-two

drinks/day or less than four drinks /week (Male) within the past 12 months (242–244). Medication

adherence was measured by participants self-report (strictly adherence, yes/no response). Fruits

and vegetables intake was measured by a dichotomized question of  fruit and vegetables

consumption of less than five, and five or more times per day, and salt intake was assessed by the

patients report of less than five-to-six gram/day, or more than six grams/day or unknown

amount/day (241,245). Glycemic control (if diabetic) was determined from fasting whole blood

glucos (FBG) check at the time of data collection and deterimed as controlled diabetes if FBG was

70-100 mg/dl or fasting plasma glucose (FPG) 80-130 mg/dl (246). All items one through eight

had a response of yes, which was given a score of 1 or no response which was assigned a score of

0.

The 10-item Perceived Stress Scale (PSS) was used to measure stress. The PSS was

originally developed by Cohen, Kamach, and Mermelstein in 1993 and remains widely in use. The

scale has a reported Cronbach’s alpha reliability of 0 .85 (247). Each question is provided with

five alternative responses (0 – never, 1 - almost never, 2 – sometimes, 3 - fairly often, and 4 - very



36

often). For scoring, first item number 4, 5, 7, and 8 were reversed as 0 = 4, 1 = 3, 2 = 2, 3 = 1, 4 =

0, and then adding up the total score. Scores on the PSS range from 0 to 40 with higher scores

indicating higher perceived stress. The scores are interpreted as: 0-13 low stress, 14-26 moderate

stress, 27-40 high or severe stress. The scores then categorized as managed stress (low stress) and

were given a score of 1, and unmanaged stress (moderate and high stresses) and were given a score

of 0. Then the total score for the CVD risk reduction instrument was determined by adding the

seven behavioral questions and the PSS. The possible score that could be obtained ranges from

zero to eight.

Finally, patients’ CVD risk reduction behaviors were determined by computing the

composite scores of all the eight items Thus, the highest total score that can be obtained from the

CVD outcome risk reduction questionnaire is 8. Higher scores indicate that the patients have

adopted CVD risk reduction behaviors (perceived benefits of recommended preventive actions)

and lower scores indicate that the patients have not adopted CVD risk reduction behaviors (at risk

for potential CVD outcomes). The scores were then divided by percentile for distributing the

participants to low, moderate, and high groups for their CV risk reduction behaviors.

Depressive symptoms screening was assessed by the patient health questionnaire nine

(PHQ-9) Amharic language version (248). The tool has an internal consistency of Cronbach’s

alpha 0.85 and has been previously used in Ethiopia. Scores range from 0 to 27. A score of 10 or

higher reflects moderate depressive symptoms while a score of 20 or higher indicates severe

symptoms.  If a patient scores 15 or higher on the PHQ-9 he/she was advised to seek mental health

counseling.

Section V: Physiological measurement

Materials

 Aneroid sphygmomanometers

 Stethoscope

 Alcohol swab

 Weight measuring scale (adult)

 Height measuring tape

Standardized aneroid sphygmomanometer was used to measure SBP and DBP using the

right brachial artery five minutes after patients’ arrival in the data collection room; two readings

were taken five minutes apart with patients in a sitting position and feet flat on floor using the BP
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measurement protocol (Appendix M) based on the 2018 European Society of Cardiology/European

Society of Hypertension Guidelines for the management of arterial HTN (249). If the two readings

were varying by >5 mmHg then a third reading was obtained. The average of last two readings

was used for the analysis. For this physiological measurement, the aneroid sphygmomanometer

was selected because its sensitivity and specificity is higher (86.7% and 98.7%) than digital

devices (80% and 67.7%) for both SBP & DBP as compared to mercury sphygmomanometer

(250). Aneroid sphygmomanometers are equally or more accurate than mercury devices. (251).

Values were recorded as controlled BP: SBP < 140 mmHg (<120 mmHg for patients with diabetes

and CKD comorbidities) and uncontrolled SBP ≥ 140 mmHg (≥ 120 mmHg for patients with

diabetes and CKD comorbidities).

Height and weight were measured at the time of interview and BMI was calculated. Height

was measured using a portable stadiometer with no shoes, heals together and against the back

board, knees straight and look straight forward and the reading were recorded to the nearest 0.5

cm. Weight was measured using a calibrated weight scale. Participants took off their shoes, any

heavy belts and empty their pockets of heavy items. The weight was recorded to the nearest 0.1

kg. Body mass index was calculated from the weight divided by height (Kg/M2). Values were

categorized as underweight (BMI <18.5 Kg/M2), normal (18.5 Kg/M2-24.99 Kg/M2), overweight

(25 Kg/M2-29.99 Kg/M2), and obese (≥30 Kg/M2) (159,160).

4.7. Variables

In quantitative studies variables represent concepts that are studied (252).

4.7.1. Independent Variables

Independent variables are the variables that are presumed to influence or be associated with

the dependent variables (252). Independent variables for this study included:

 Socio-demographics (age, gender, education, marital status, income)

 Clinical and laboratory profiles (family history of HTN, medical care coverage, clinic visit

for HTN, BP, weight, height, BMI, traditional medicine use for HTN, list of current BP

and other medications, depressive symptoms, comorbidity, sources of information on

seriousness of HTN, lipid profile and FBG).

 Knowledge of CVD risk

 Self-risk perception of CVD outcomes
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4.7.2. Dependent Variables

Dependent variables are the outcome variable of interest (252).

Dependent variables were CVD outcome risk reduction behaviors and included:

 Regular exercise

 Current smoking

 Alcohol moderation

 Medication adherence

 Diabetes control

 Fruits and vegetables consumptions

 Dietary salt intake

 Stress management

4.8. Conceptual and Operational Definitions

A conceptual definition states the scientific meaning of a concept/variable whereas the

operational definition denotes how a concept is operationalized or measured in a particular

instance. Operational definition is the definition of a concept or variable in terms of the procedures

by which it is to be measured (252). In this study, variables under study are both conceptually and

operationally defined.

Risk reduction behavior is a “comprehensive approach to an individual wellness through

prevention and rehabilitation of lifestyle diseases such as heart disease and diabetes.” (253).

Behavioral risk reduction refers to behavioral practices, actions undertaken by hypertensive

patients to reduce or prevent the likely occurrence of adverse CVD outcomes/events. The CVD

Outcomes Risk Reduction Behavioral Practice questionnaire was used to measure this concept.

The scores were divided by percentile for distributing the participants to low, moderate, and high

groups for their CV risk reduction behavioral practices. Higher scores indicate that the patients

have adopted CVD risk reduction behaviors (perceived benefits of recommended preventive

actions) and lower scores indicate that the patients have not adopted CVD risk reduction behaviors

(at risk for potential CVD outcomes).

Knowledge is a highly valued state in which an individual is in cognitive contact with reality;

knowledge is typically divided into propositional knowledge and knowledge via acquaintance

(254). Propositional knowledge is what a person knows to be a true proposition about the universe

and can be either true or false, but only true propositions link the knower with reality in the desired
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way whereas knowledge via acquaintance is acquired through experiential contact with the

component of reality (254). In this study, it refers to the number of correct responses given by

adult hypertensives as measured by CARRF-KL scale. Higher scores indicate greater knowledge

of CVD risks (patients were categorized as having adequate or inadequate knowledge by

summarizing the overall scores with the mean value).

Risk perception can be rational or irrational belief held by an individual, group, or society about

the chance of occurrence of a risk or about the extent, magnitude, and timing of its effect (s)

(255,256). In this study, it refers to the hypertensive s’ self-rated perceived risk of CVD outcomes

as measured by the ABCD Risk Questionnaire. Higher scores indicate that the patients perceive

themselves as having a higher risk of adverse CVD outcomes (a heart attack and stroke). Scores

were summarized by the percentile distribution (0-100), calculated with the SPSS V-25.0 software,

and were categorized as low, moderate and high CVD risk perception. Patients’ subjective CVD

risk perceptions were compared with nl-FRS 10-year estimated and then patients were placed onto

underestimated, corresponding estimated, or overestimated their risks.

nl-FRS participants’ 10-year CVD event risk was categorized using the conventional threshold of

CVD risk stratifications as low (<10%), moderate (10%-19%), and high risks (≥20%) (257,258),

which is consistent with the original FRS instrument.

4.9. Data Quality Assurance

To ensure the quality of data collected the following mechanisms were employed.

4.9.1. Content validity

Polit and Beck (2012) stated content validity as “the degree to which an instrument has an

appropriate sample of items for the construct being measured and adequately covers the construct

domain.” In this study, it was applicable to the cognitive (knowledge questionnaire), and affective

(self-risk perception questionnaire) and risk reduction behavioral practice domain questionnaires

(252).

4.9.2. Pre-testing

The study instrument was pre-tested on 10 adult hypertensives at St Paul’s Millennium

Medical College Hospital (after obtaining the IRB approval, Appendix D) to assess the clarity, any

ambiguity, increase validity and reliability, and estimate the time required for completing the
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questionnaire. None of the ten patients had difficulty to understand the set of instrument items.

The average time taken to complete it was 45 minutes.

4.9.3. Pilot study

A pilot study is a small-scale version or trial run designed to test the methods and

procedures planned for a  larger study (252). The whole set of questionnaires were piloted on 10%

(n=40) of the sample of adult hypertensives, after obtaining IRB approval from St Paul’s

Millennium Medical College Hospital (Appendix D) to test for the feasibility, comprehension and

time to complete the questionnaires and to test the reliability of the tool. The Hospital is located in

AA and is a Tertiary Referral and Teaching Hospital run by the Federal Government, and is typical

with TASH where the main study was conducted. The test was conducted on hypertensives

attending hypertensive clinic follow-up by a trained data collector. The average time taken to

complete the questionnaire was 45 minutes.

4.9.4. Reliability

An instrument’s reliability is the consistency with which it measures the target attribute

and is a major criterion for assessing its qualities (252). After conducting the pilot-test on the whole

sets of questionnaires, the CVD risk reduction behavioral set questionnaire was tested for the

internal consistency and found to have a composite reliability of 0.715.

4.9.5. Training of data collectors and supervisors

Recognizing the importance of generating high-quality data and obtaining both reliable and

accurate responses, three professional nurses (two data collectors and one supervisor) were trained

for two days on data collection procedures. The training was provided by the PI of the study

project. The training was designed to foster a common understanding of the terms, definitions, and

concepts present in the questionnaires. In addition, there was mock patient interview sessions for

the data collectors to practice administering the questions as well as order and protocols. Data

collectors also practiced taking the physiological measures of BP, height and weight and that had

0.98 agreement between raters.

4.9.6. Identifying subject and introducing the study

Prior to the scheduled date of commencement of the data collection the PI and data

collectors had identified two private and quiet rooms at the CV clinics. At all times of the data

collection, the trained data collectors identified themselves to the study participants, identified the

language participants spoke, explained the purpose of the study to participants, acknowledged
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participants contribution to this research and its potential benefit to the patient population and

community at large. Participants were screened for eligibility using a pre-prepared checklist and

thorough chart review, maintaining anonymity, confidentiality and privacy of participants. After

determining eligibility, data collectors read the content of the consent to participants, or gave the

paper to them if they wished to read it themselves and requested written informed consent.

4.10. Study challenges

The major unanticipated challenge for data collection was the COVID 19 pandemic. The

lack of available lipid profiles made risk assessment challenging since for almost half of them none

were reported in the medical records.

4.11. Ethical consideration

Ethical clearance and approval of the project to conduct the study was obtained in writing

from the College of Health Sciences (CHS) Institutional Review Board (IRB) of Addis Ababa

University (Appendix C). All clinical and academic staff working in the CV and renal follow up

clinics were informed in writing from the Head, Department of Internal Medicine, CHS for

cooperation (Appendix F).

Participants were told that any information they provided remains strictly confidential and

the information will be used only for the requested research purpose. They were told that during

the interview their privacy would be maintained by having the interview in a private room

dedicated for the interview (the Unit Head Nurse room), and not overhead by anyone else. For

parts of information obtained from the participants’ clinical record, the participants’ clinical

records were reviewed only during the data collection time at the follow up clinics and handled

according to research ethics. The completed questionnaires were kept in locked cabinet and

available only to the PI.

4.12. Data Analysis

The ongoing data were monitored and checked every day for clarity and completeness by

the supervisor and cleaned by the PI before entry into the computer for analysis. Accordingly, the

data from 377 (98.18%) participants were coded and entered into Epi Data Version 3.1 for data

cleaning and then exported to SPSS version 25.00 statistical software package for analysis. All
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variables were assessed for outliers using the normality plot. Data normality, skewness, and

kurtosis were evaluated for scale-level data. The main statistics used in this study were frequency,

percentage, mean, standard deviation, median, range, chi-square, t-test, Kappa, correlation, and

regression (ordinal and multinomial). The specific statistical techniques used to address the

specific objective are discussed below (section 4.14). The level of statistical significance was set

at alpha level < .05 and the odds ratio with their 95% confidence interval (CI) was considered to

declare that there exist independent variables effect on CVD risk reduction behavioral practices.

The results of the data analyses for each specific objective are presented as appropriate with the

use of figures, tables, charts, graphs, and texts in the next chapter.

4.13. Summary of Study Objectives and Methods

Specific Objective 1: Describe adult hypertensive patients attending TASH CV and renal clinics

follow up by their socio-demographic and clinical profiles. The goal of this objective was to

produce typical socio-demographic and clinical profiles of these patients. Descriptive univariate

statistical analysis was used to describe data using mean, median, standard deviation (SD),

frequency, percentage and were presented in tables, graphs, charts.

Specific Objective 2: Determine the patients’ level of CVD risk factors knowledge using the

CARRF-KL Scale. To achieve this objective, the patients’ CVD risk knowledge score was

analyzed using descriptive statistic for (mean, SD, median, minimum, maximum, range, skewness

and kurtosis).

Specific Objective 3: Compare the patients’ perceived and nl-Framingham 10-year CVD risk

predicted. To achieve this objective, adult hypertensives’ self-risk-perception of CVD outcome was

assessed on eight items ABCD Questionnaire rating scale (Annex J). Then, the scores were analyzed

using descriptive statistic for mean, SD, median, minimum, maximum, range, skewness and

kurtosis and then the scores were computed into a composite score (Chapter 4). From the computed

composite scores, the percentiles were determined using the SPSS statistical software.

Accordingly, the patients were placed onto three ordinal risk status based on their score’s

percentile category ranges. Scores that range lowest through 17.00 were assigned to low- risk

perception of CVD events, scores from 17.10 through 19.00 were assigned to moderate risk

perception of CVD events, and scores that range from 19.10 through the highest were assigned to

the high-risk perception of CVD events (Refer to result section). To estimate the hypertensives’
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actual 10-year CVD risk, the non-laboratory-based Framingham 10-years CVD risk was calculated

using the participants’ sex, age, BMI, SBP, diabetes, and current smoking as an input.

There are many proposed CVD risk prediction methods available in literature such as the

FRS (being most common) and the WHO risk scoring to ascertain an individual actual CVD risk.

In clinical practice, CVD risk predictions are used to support clinicians to base their clinical

decision making. The Framingham 10-year CVD risk estimation uses both the laboratory and non-

laboratory-based risk estimations. Since the CVD risk of an individual depends on the his/her

overall risk profile, the FRS laboratory-based method has a better predictive accuracy as it uses a

number of parameters such as sex, age, serum lipid measures (TC and HDL-C), SBP, diabetes,

current smoking to get total risk point. Whereas the FRS non-laboratory-based uses the same

parameters except where the BMI replaces the lipid data. Alternatively, the WHO 2019 technical

package for CVD management for clinicians for the risk-based CVD patients management

provides region specific management. It also uses both the laboratory based and non-laboratory-

based parameters for the total risk point calculations. The WHO laboratory-based method, which

is used for treatment decision in a clinical setting with laboratory facilities for TC and FBG

additionally uses parameters such as age, sex, smoking status, SBP to calculate the total CVD risk

point of patients. However, the WHO non-laboratory-based approach is aimed to guide clinicians

working in low resource setting where facilities for carrying out patients’ biochemical data (lipid

profile and FBG) is unavailable for decision on referral of patients to higher levels of care. It uses

limited risk factors as an input for the CVD risk estimation such as age, sex, smoking status, SBP,

and BMI. In the present study, we have opted for the FRS 10-year non-laboratory-based CVD risk

estimation because 1) only 57% (n =215) of the sampled patients had their lipid profile checked.

2) Compared to the nl-FRS 10-year non-laboratory-based CVD risk estimation, the WHO non-

laboratory method CVD risk estimation uses limited parameters, and considers age 40-74 years

only that if we used it, could have led to sample loss due to the age < 40 exclusion, and the patients

have HTN, which is an independent CVD risk factors despite the age exclusion by WHO method.

Finally, the level of agreement between patients perceived and nl-Framingham 10-year predicted

CVD risk was determined by Cohen’s Kappa statistics and the patients were placed onto three

categories: under-estimation (perceived their CVD risk lower compared to the actual CVD risk),

correspondence (perceived their CVD risk agree with the actual CVD risk), and over-estimation
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(perceived their CVD risk higher compared to the actual CVD risk) and their predictors were

determined by running the multinominal logistic regression analysis.

Specific Objective 4: Determine hypertensive patients’ CVD outcome risk reduction behaviors

using structured behavioral practice questionnaire. To achieve this aim descriptive categorical

binary outcome analysis of the patients risk reduction behavioral variables (regular physical

activity, smoking cession, glycemic control [if diabetes co-morbidity], medication adherence,

dietary salt intake, fruit and vegetables consumption, alcohol moderation, and scale measure

analysis of stress level were done and the patients’ responses for the occurrence of the behavior

coded as 1=  for the yes; and 0= for the no responses and the findings are summarized using

descriptive statistic (frequency and percentage) and the risk reduction status was determined by

percentile and patients were placed onto ordinal level as low, moderate and high risk CVD risk

reduction adopters.

Specific Objective 5: Determine the associations among the patients’ CVD outcome risk

reduction behavior and their demographic and clinical profile, knowledge score, and perceived

risk score. A multivarble ordinal logistic regression analyses were employed using stepwise

regression. The unique contribution of each independent variable to CVD outcome risk reduction

behavior were determined after adjusting for other variables using logistic regression and the odds

ratio.

4.14. Dissemination of the Study’s Findings
The final project report will be presented and submitted to Addis Ababa University, School

of Graduate Studies. The findings of the study will be further disseminated to TASH, Addis Ababa

Health Bureau, and Federal Ministry of Health (FMOH), Ethiopia. The findings of the study will

be disseminated to the scientific community through conference presentations both at local and

international levels. Many of the findings of this study have already been published on

international peer-reviewed journals and disseminated to the scientific community.

Titles of papers published and to be published

1. *Low subjective cardiovascular disease risk perceptions among hypertensive patients in

Addis Ababa, Ethiopia

2. *Low cardiovascular risk reduction behaviors among hypertensives attending follow-up

care at a tertiary-level hospital in Addis Ababa, Ethiopia
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3. Knowledge of CVD risk factors and associated factors among adult hypertensive patients

attending tertiary hospital in Addis Ababa, Ethiopia

4. *Target blood pressure control and its association with the sociodemographic and clinical

profiles of hypertensives attending a tertiary level hospital in Addis Ababa, Ethiopia

*- published
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CHAPTER IV: RESULTS
This study determined CVD risk reduction behavioral status and examined its relationships

with sociodemographic, clinical, knowledge, and self-risk perception of CVD outcome variables

among hypertensives attending CV follow up at tertiary hospital in Addis Ababa, Ethiopia. This

chapter presents the result of the analyses based on each specific objective. Key findings related

to the research question and specific objective are summarized and presented in tables, figures,

charts, and described narratively.

The following sections present the results of the analyses of data for the specific objective

one through five.

Objective 1: Describe the demographic and clinical characteristics of adult hypertensives

attending CV follow-ups at a tertiary outpatient clinic in Addis Ababa, Ethiopia.

Demographic characteristics of adult hypertensives attending CV follow-up clinic at the

tertiary hospital in Addis Ababa, Ethiopia included age, gender, religion, educational status,

marital status, living situation, monthly income in ETB, and modes of medical care coverage. The

clinical variables included family history of HTN, frequency of clinic visit for HTN, history of

hospitalization due to HTN and HTN related medical diagnosis, current BP and other medications,

history of comorbidities, lipid profile, BMI, participants’ beliefs of whether their high BP is

controlled, patients’ understanding of measures that helped keep BP controlled (for those who

believe their BP was controlled), patients’ reasons why the BP was not controlled (for those

patients who believe their BP was not controlled), history of traditional medicine use (type and

mode of use; for those who used the traditional medicine), assessment of depressive symptoms,

and stress level. The analyses of these data are summarized and depicted in/by the Table 1, 2. 3,

and Figure 2 that follow.
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Table1. Socio-demographic characteristics of adult hypertensives attending follow-up at
TASH CV clinic in Addis Ababa, Ethiopia, 2020, n =377

Characteristics n (%)
Age in year (Mean ± SD)

30-39

40-59

≥ 60

53.61±12.8 years

56 (14.9)

188 (49.87)

133 (35.2)

Gender

Male

Female

193 (51.2)

184 (48.2)

Religion

Orthodox

Muslim

Protestant

Others

291 (77.2)

35 (9.3)

46 (12.2)

5 (1.3)

Marital status

Single

Married

Divorced

Widowed

Separated

52 (13.8)

284 (75.3)

21 (5.6)

18 (4.8)

2 (0.5)

Living situation

Live alone

With spouse

With parents

Other

46 (12.2)

195 (51.7)

128 (34)

8 (2.1)

Educational status

Cannot read and write

Elementary

High school

Diploma & above

26 (6.9)

135 (35.8)

133 (35.3)

83 (22)

Monthly income in ETB

<1000

1000-3000

3001-6000

>6000

118 (31.3)

179 (47.5)

60 (15.9)

20 (5.3)
Note: n (number), % (percentage), SD (standard deviation), ETB (Ethiopian Birr)
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The mean age of participants was 53.61 ± 12.34-year (Table 1) and the median age was 55

years, range (30-82 years). The mean age of the male participants was higher than their female

counterparts (56.72 ± 11.95 years), median 58 years vs 50.36 ± 11.92 years, median 50 years,

respectively. The mean age at the diagnosis of being hypertensive was 45.60 years (95% CI: 44.33

- 46.87). The mean age at the diagnosis of being hypertensive for male patients was 48.16 years

(95% CI: 46.45 - 48.26), and for female patients was 42.92 years (95% CI: 41.08 -44.76) with

males being significantly older than females (375) = 4.971, p < .001 with the mean difference of

6.36 years (95% CI: 3.84 - 8.87). Based on the literature (259), the participants were classified into

three age categories including: young adult (18-39 years), middle-age adults (40-59 years), and

older adults (60+ years) with approximately half (49.87%, n= 188) middle-aged adults. The adult

hypertensives’ developmental stages contrasted by gender is depicted by Figure 2 below.
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Figure 2. Bar graph showing the HTN developmental age category (by gender) of adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n =
377
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Table 2. Clinical profile of adult hypertensives attending follow-up at TASH CV clinic, Addis
Ababa, Ethiopia, 2020, n = 377
Characteristic n %
Family history of HTN

Yes
No
Total

144
233
377

38.20
61.80
100

Medical care coverage
Self
Free/government
Third party
Total

177
188
12

377

46.90
49.90
3.20
100

HTN clinic visit Fx
Every month
Every 2 months
Every 3 months
Every 4 months
When sick only
Total

20
272
53
14
18

377

5.3
72.1
14.1
3.7
4.8
100

Target BP controlled
Yes
No
Total

170
207
377

45.1
54.9
100

Hospitalized due to HTN related illness
Yes
No
Total

93
284
377

24.7
75.3
100

BMI
Under weight
Normal weight
Overweight
Obese
Total

10
141
171
55

377

2.7
37.4
45.4
14.6
100

Pts’ believe of their BP controlled
Yes
No
Total

352
25

377

93.4
6.6
100

Pts’ measure that helped BP controlled
Strict adherence to HCPs’ advice
Self-treatment
Total

347
3
2

352

98.6
0.9
0.6
100

Pts’ reason why BP was not controlled
Due life challenges
Because comorbidity
Not taking my medicine properly
Others
Total

8
4
6
7

25

32.0
16.0
24.0
28.0
100

Note: n (number), % (percentage), HTN (hypertension), BP (blood pressure), BMI (body mass index),Pt (patient)



51

Table 2 (continued).
Characteristics n %
Traditional medicine use

Yes
No
Total

52
325
377

13.8
86.2
100

Mode of traditional medicine use
As additive to Drs prescription
Switching to traditional medicine
Total

49
3

52

94.20
5.80
100

Type of traditional medicine used
Moringa/Shiferaw
Thyme/Tosign
Others
Total

23
22
7

52

44.23
42.30
13.61
100

Current BP medications
Diuretics
ACEI/ARB
CCB
Adrenergic blockers
Two drugs combination
More than two drugs
Total

10
67
53
8

172
67

377

2.7
17.8
14.1
2.1
45.6
17.8
100

Antihypertensive medication adherence
Yes
No
Total

347
30

377

92
8

100
Currently additional medications

Yes
No
Total

226
151
377

59.95
40.05
100

Depressive symptoms
None-mild depression
Moderate-moderately severe depression
Total

102
275
377

27.10
72.90
100

Comorbidity list
Diabetes
HHD
CKD
≥ 2 diseases
Others
Total

102
28
23
37
22

212

48.11
13.20
10.80
17.50
10.40
100

Information sources on seriousness of HTN
Physicians
Nurses
Mass/social media
2 and more sources
Other
Total

289
65
7

11
5

377

76.7
17.2
1.9
2.9
1.3
100

ACE (angiotensive converting enzyme), ARB (angiostnsive receptor blocker), CCB (calcium channel blocker, HHD
(hypertensive heart disease), CKD (chronic kidney disease)
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As shown in Table 2 above half (n=188, 49.9%) of them received free medical care

from the government for HTN. Nearly three-quarters (n= 272, 72.1%) of them had been visiting

clinic bimonthly for the HTN. A great proportion (n= 226, 60%) of them were overweight or obese

by BMI. The majority (n= 352, 93.4%) of the participants believe that their high BP was controlled.

A considerable proportion (n=52, 13.8%) of them had used traditional medicine for the control of

high BP. Moringa and thyme were the main traditional medicine used by the patients. The other

important finding of the present study was that nearly three-quarters (n= 275, 72.9%) of the

patients had moderate-to-moderately severe depressive symptoms based on PHQ-9. More than

half (n=212, 56.23%) of them had comorbidities. Diabetes was the common comorbidity (n= 102,

48.11%) observed, and one in tenth of them (n=37) had ≥ 2 comorbidities.

Table 3. Clinical profile of adult hypertensives attending follow-up at TASH CV clinic, Addis
Ababa, Ethiopia, 2020, n = 377

Variable n Median Mean ± SD 95% CI

SBP (mmHg) 377 130.00 134.18 ± 16.02 132.56, 134.80

Body weight (Kg) 377 70.00 69.97 ± 11.71 68.78, 71.15

Height (Cm) 377 165.00 164.02 ± 9.04 163.10, 164.94

BMI (Kg/M2) 377 25.71 26.02 ± 4.09 25.61, 26.44

TC (mg/dl) 215 182.00 193.16 ± 83.39 181.95, 204.37

TG (mg/dl) 215 142.00 167.65 ± 103.16 153.78, 181.52

HDL-c (mg/dl) 215 42.00 44.58 ± 12.64 42.88, 46.27

LDL-c (mg/dl) 215 114.00 116.51 ± 43.08 110.72, 122.30

FBG (mg/dl) 102 140.00 152.78 ± 53.92 142.19, 163.37

Clinical Status n %

BMI
Overweight
Obese

377
171
55

45.1
14.6

TC
>200mg/dl

215
80 37.2

TG
>150mg/dl

215
90 41.9

HDL-c male
<40mg/dl

113
49 43.4

HDL-c female
<50mg/dl

102
63 61.8

HDL- both sexes
>60mg/dl

215
20 9.3

FBG
>100mg/dl

102
87 85.3

SBP (systolic blood pressure), TC (total cholesterol), TG (triglyceride), HDL-c (high density lipoprotein cholesterol),
LDL-c (low density lipoprotein cholesterol), FBG (fasting blood glucose)
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The mean (±SD) SBP (134.18 ± 16.02mmHg) indicated that overall patients had the SBP

level within the recommended limit. The mean (±SD) BMI (26.02 ± 4.09 Kg/M2) suggested that

overall patients were overweight. Only 57.03% of the patients had a medical record report of their

lipid profile. The mean (±SD) (44.58 ± 12.64 mg/dl) good cholesterol (HDL-c) level was in the

lower normal limit. However, the mean (±SD) (116.51 ± 43.08 mg/dl) bad cholesterol (LDL-c)

level exceeded the normal range. The mean (±SD) FBG (152.78 ± 53.92 mg/dl) indicated

uncontrolled glycemic level among patients with a comorbid diabetes. The next table (Table 4)

presents the results of gender-based independent t-test clinical variables of participants.
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Table 4. Analysis of the gender based independent t-test clinical variables of adult hypertensives attending follow-up at TASH CV
clinic, Addis Ababa, Ethiopia, 2020, n = 377

Variable N Med M ± SD 95% CI df t p-value M. dif 95%CI
SBP (mmHg) 375 1.837 .067

Male 193 130.00 135.65(±14.71) 133.56, 137.74
Female 184 130.00 132.63(±17.19) 130.13, 135.13

Body weight (Kg) 375 4.436 .000 5.22 2.91,7.54
Male 193 73.00 72.52(±11.12) 70.94, 74.09
Female 184 68.00 67.29(±11.74) 65.59, 69.00

Height (Cm) 375 11.408 .000 9.17 7.59, 10.75
Male 193 170.00 168.50(±8.24) 167.33, 169.68
Female 184 160.00 159.33(±7.11) 158.26, 160.39

BMI (Kg/M2) 375 -2.496 .013 -1.04 -1.87, -.22
Male 193 25.62 25.51(±3.39) 25.03, 25.99

Female 184 25.93 26.56(±4.66) 25.88, 27.23
TC (mg/dl) 213 1.228 .221

Male 113 174.00 186.54 (±95.74) 168.69, 204.34
Female 102 192.00 200.50 (±66.83) 187.38, 213.63

TG (mg/dl) 213 .719 .473
Male 113 146.00 172.46 (±112.29) 151.53, 193.39
Female 102 146.00 172.46 (±112.29) 151.53, 193.39

HDL-c (mg/dl) 213 1.537 .126
Male 113 41.00 43.32 (±12.21) 41.04, 45.59
Female 102 44.00 45.97 (±13.02) 431.41, 48.52

LDL-c (mg/dl) 213 -2.295 .025 -13.37 -24.85, -1.82
Male 113 105.00 111.17 (±40.34) 102.65, 117.69
Female 102 122.10 123.54 (±45.09) 114.68, 132.40

FBG (mg/dl) 100 .368 .713
Male 68 135.00 154.18 (±59.10) 139.87, 168.48

Female 34 149.00 149.98 (±42.36) 135.20, 167.76

Note: Med (median), M (mean), SD (standard deviation), 95% CI (95% CI for mean), t (t-statistic), M.dif (mean difference)
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The maximum duration of HTN was 30 years as shown by below bar graph (Fig.3) below.

Figure 3. Bar graph showing duration of years lived with HTN since diagnosis adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020, n =
377

The mean (±SD) and median duration of HTN were 8.01 ± 6.07 and 6.00 years,

respectively, range (1-30 years). There was a decline in number of years participants lived with

HTN since dignosis. In particular, the number of patients being followed for HTN beyond 14 years

was remarkably low.

Objective 2: Determine the knowledge of CVD risk of adult hypertensives attending CV

follow-ups at a tertiary clinic in Addis Ababa, Ethiopia.

To address this study objective, the study participants were asked to complete the CARRF-

KL Scale Questionnaire. Patients’ knowledge scores were analyzed for the total scale, and each of
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the 3 subscales including: characteristics of CVD and their avoidance, and age; risk factors for

CVD; and resultant behavioral changes (Table 5). Total questionnaire scores are presented in Table

5. Knowledge subscale scores are presented in Table 6. Total knowledge level of participants is depicted

in Figure 4 below.

Figure 4. Total CVD risk factors knowledge level of adult hypertensives attending follow-
up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

The mean (±SD) CVD risk factors knowledge score of study participants was 19.92 ± 3.40,

scores ranges (7- 26). Fewer than half (58.62%) of them had adequate knowledge Figure 4 of CVD

risk factors. There was no statistically significant mean knowledge score differences based on

gender; two-sample t (375) =1.1, p=.267. Knowledge sub-scale scores of CVD risk knowledge are

summarized in the Table 6.
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Table 5. CVD risk factors knowledge scores of adult hypertensives attending follow-up at
TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

Item
N0

Characteristics of CVD and their avoidance and age questionnaire
items

Correct response
n %

1 A person always realizes if he/she has heart disease. 196 49.3
2 A family history of CVD increases your risk of having heart disease. 262 69.5
3 Elderly people are at a higher risk for heart disease. 312 82.8
4 Coronary heart disease can be prevented. 294 78.0

Risk factors for CVD questionnaire items
5 Smoking is a preventable cause of death and disease in Ethiopia. 339 89.9
6 Smoking is a risk factor for heart disease. 330 87.5
9 It is harmful to eat red meat more than 3 times a week. 162 43.0
10 Eating salty meals leads to increases in BP. 342 90.7
11 Fatty meals do not increase the cholesterol level in the blood. 187 49.6
12 Fats that are solid at room temperature are beneficial for heart health. 291 77.2
14 Overweight individuals have a higher risk of heart disease. 328 87.0
18 Stress, sorrow, and burden increase the risk of heart disease. 335 88.9
19 Blood pressure increases under stressful conditions. 348 92.3
20 High BP is a risk factor for heart disease. 331 87.8
23 High cholesterol is a risk factor for heart disease. 283 75.1
24 There is a risk of heart disease if good (HDL) cholesterol is high. 60 15.9
25 There is a risk of heart disease risk if bad (LDL) cholesterol is high. 198 52.5
27 Diabetes is a risk factor for heart disease. 260 69.0
28 The risk can be reduced in diabetic patients with glucose control. 194 51.5

Resultant behavioral changes
7 The risk of developing heart disease is reduced when smoking is stopped 303 80.4
8 It is beneficial to eat 2-3 portions of fruit and 2 portions of vegetables

daily.
318 84.4

13 A low-carbohydrate and low-fat diet are beneficial for heart health. 215 57.0
15 Regular exercise reduces the risk of heart disease. 331 87.8
16 Risk can be reduced by exercising only in a gym. 234 62.1
17 Slow walking and wandering are also considered exercises. 326 86.5
21 Blood pressure control reduces the risk of heart disease. 341 90.5
22 Hypertension medications should be used for a lifetime. 230 61.0
26 Every person with high cholesterol levels is given medicine. 207 54.1

Note: n (number of sample), % (percentage)

Correct responses are presented in Table 5 which illustrate percentage of correct responses.

Participants had reasonably good knowledge around CVD and old age, smoking risk, salty food,

being overweight, stress, high BP, fruit and vegetables health benefits and exercise (all >80%).

However, despite participants attending a tertiary level clinic, they had inadequate knowledge in

dietary intake and factors influencing serum cholesterol level. Behavioral change items related to

CVD risk showed 57% were aware of the health benefits associated with a diet low in

carbohydrates and fat. A little over one-third (37.9%) of them considered regular physical exercise

as exercise done in the gym only. Regarding antihypertensive medications, less than two-thirds

(61%) of them knew that the medications should be taken for the rest of their life for BP control.
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The 3 subscale CVD risk knowledge scores were analyzed to determine mean differences

as shown in Table 6 below.

Table 6. Content area sub-scales CVD risk factors knowledge mean percentage adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n =
377

Knowledge content area Max score M (±SD) M %

Characteristics of CVD and their

avoidance and age

4 2.70 (0.97) 67.50

Risk factors for CVD 15 10.59 (2.21) 70.60

Resultant behavioral changes 9 6.60 (1.38) 73.33

Note: Max score (maximum possible score), M (mean), SD (standard deviation), M% (mean percentage).

Participants had higher mean percentage score on resultant behavioral changes compared

to the other subscales.
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Objective 3: Compare the perceived and 10-year nl-Framingham Risk Score of CVD among

adult hypertensives attending follow-up care at a tertiary outpatient clinic in Addis Ababa,

Ethiopia.

To achieve this objective, adult hypertensives’ self-risk-perception of CVD outcome was assessed

by the ABCD Questionnaire rating scale (1 = strongly disagree, 2 = disagree, 3 = agree or, 4 = strongly

agree) (Appendix J). The mean (±SD) CVD risk-perception was 17.79 ± 3.51, range (8-32) that

suggests the majority (58.62%) of participants had a low self-risk-perception of CVD events. There

were no statistically significant risk-perception differences based on gender; two-sample t (375)

=.397, p=.69, although female participants had a higher self-risk perception score compared to

their male counterparts (16.98% vs 14.32%). The proportions of participants self-risk perception

status determined by percentile and categorized as low, moderate, and high for the CVD event is

depicted in the bar graph below (Figure 5).
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Figure 5. Self-risk perception of CVD event level of adult hypertensives attending follow-up
at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

The nl-FRS CVD risk was employed to compute the patients’ total risk points and showed

that the mean (±SD) score was 13.84 ± 4.82, range (1-25). Accordingly, nearly three-fourths

(72.4%) of them had moderate 10-year CVD risk scores. There were no significant mean

differences based on gender; two-sample t (375) =.144, p =.15 despite males attaining higher mean

score (14.19, ± 5.07) than females (13.48 ± 4.52). The patients’ nl-FRS 10-year CVD estimated

risk ordinal levels (low, moderate and high) for the CVD event is depicted by the below bar graph

(Figure 6).
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Figure 6. Bar graph showing nl-FRS 10-year CVD risk level (estimated) of adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n =
377

An inter-observation reliability of Cohen’s Kappa statistical test was performed to

determine the extent of agreement between patients’ perceived CVD event risk and the nl-FRS 10-

year CVD risk estimated. The observation was found to be less than chance agreement k= .0002,

p = .99. The proportion of patients observed and expected (given in the parenthesis) agreement

and the overall agreement levels for the CVD risk is depicted in Table 7 below.
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Table 7. Crosstabulation showing Cohen’s Kappa agreement between the self- perceived CVD outcome risk and nl-Framingham
10-year CVD risk estimated for adult hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n =
377

nl-FRS 10-year CVD risk estimated,

n(%)

Total

Agreement N (%)

Low Moderate High Corresponded UE OE K p-value

Perceived

CVD risk

Low 36 (56.25) 162 (59.35) 23 (57.5) 221 (58.62) 88 (23.34) 189 (50.13) 100 (26.53) .0002 .99

Moderate 12 (18.78) 39 (14.29) 4 (10) 55 (14.59)

High 16 (25) 72 (26.37) 13 (32.5) 101 (26.79)

Total 64 (100) 273 (100) 40 (100) 377 (100)
UE (underestimated), OE (overestimated), K (Kappa), nl-FRS (non-laboratory Framingham Risk score)

Table 7 shows the crosstabulation comparison of the Cohen’s Kappa statistic performed on the hypertensives’ perceived CVD

risk and the nl-FRS estimated. The Kappa value of - k = .0002, p = .99 suggests no agreement between the patients’ perceived CVD risk

and nl-FRS. Less than 25% of participants perceived their 10-year CVD risk accurately compared to the nl-FRS calculation. While over

75% of them misconstrued their risk, with just half of them underestimated their CVD risk. However, when the Kappa statistic was

computed separately for gender there was slight K value difference that showed the female patients had disagreement (worse than

expected), K = -.003, p = .92. Although there were no significant risk-perception agreement differences observed based on gender,

compared to male hypertensives, the female patients tended to overestimate their CVD risk (28.41% vs 24.87%) (not shown).
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Further analyses of risk perception categories were performed to determine whether

participants had accurate, underestimated, or overestimated their CVD risks. A cross-tabulation

and chi square test was conducted to examine for bivariate relationship between the patients’ self-

risk-perception categories (i, e., accurate, overestimated, or underestimated) and the independent

variables as depicted in Table 8. Finally, variables with p-value of <0.3 were exported to the

multinomial logistic (MNL) regression analyses (Tables not shown) to determine their association

and the strength of the associations.
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Table 8. Crosstabulation and chi square test showing the association between risk perception category (Kappa agreements:
accurate, OE, and UE) and independents variables (IV) of adult hypertensives attending follow-up at TASH CV clinic in Addis
Ababa, Ethiopia, 2020,  n = 377 .

IV Kappa agreement (KA) 2 df p Inference
Accurate OE UE Total

Marital status Single Count 10 10 32 52 4.916 4 0.296 NS
Married Count 67 76 141 284
Others Count 11 14 16 41
Total Count 88 100 189 377

HTN clinic
visit

Every
month

Count 3 3 16 22 13.78 6 .032 S

Every
2months

Count 63 78 131 272

Every 3
months

Count 9 15 29 53

Every 4+
months

Count 13 4 13 30

Total Count 88 100 189 377
History of
comorbidity

No Count 32 47 86 165 2.616 2 .27 NS
Yes Count 56 53 103 212

Total Count 88 100 189 377
Regularly
engaged to
PA

No Count 9 14 39 62 5.326 2 .07 NS
Yes Count 79 86 150 315

Total Count 88 100 189 377
Diabetes
controlled?
if diabetes

No Count 21 21 40 82 8.105 4 .088 NS
Yes Count 9 1 14 24
no diabetes Count 58 78 135 271
Total Count 88 100 189 377

S (signifcant), NS (not significant), KA (kappa agreement). OE (overestimated), UE (underestimated).
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Table 8. Continued

HTN Duration in
years

1-4 Count 34 30 68 132 18.371 8 .019 S

5-9 Count 23 29 57 109
10-14 Count 8 21 42 71
15-19 Count 10 13 9 32
20+ Count 13 7 13 33

Total Count 88 100 189 377
Age category Young

adults
Count 12 12 32 56 5.153 4 .272 NS

Middle age
adults

Count 46 58 84 188

Old age
adults

Count 30 30 73 133

Total Count 88 100 189 377

S (signifcant), NS (not significant), KA (kappa agreement). OE (overestimated), UE (underestimated).
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The bivariate chi square test-analyses of independent variables (Table 8; only the variables

with p < .3) were shown. HTN clinic visit frequency in months, and duration of HTN were

significantly associated with risk perception category. However, there were no observed

associations between independent variables (not shown in Table 8 here): marital status (2 (4) =

4.916, p = 0.296), educational status (2 (6) = 2.307, p = 0.889), monthly income (2 (6) = 4.445, p

= 0.751), family history of HTN, previous history of hospitalization (2 (2) = .555, p=0,758), SBP

control (2 (2) = .129, p=0,937), BMI status (2 (2) =.725, p=0,696), age (2 (2) = 5.153, p = 0.272),

and knowledge of CVD (2 (2) = 1.838, p=0.339). However, all independent variables with p-values

< 0.3 were considered and exported to the final model; multinomial logistic regression (MNLR)

analysis to test for their association and strength of the association with the risk perception

category. All the model data assumptions were checked for no violations and presented as follows.

1) The model fitting information. The model fitting information yielded a significant p-value

indicating that the final model represented a significant improvement in fit over the null model (2

(30) = 60.964, p = .001). 2) Goodness of fit. A finding of non-significance is an indicator of model

fit. Both Pearson 2 and deviance’s tests indicated that the model does fit the data well; Pearson

[2 (346) = 367.365, p = .203], deviance [2 (346) = 357.034, p =.330]. 3) Likelihood ratio test. The

likelihood ratio test showed the overall contribution of each independent variable to the model,

with omnibus test of factors at the alpha value of < 0.05 threshold. The independent variables:

HTN duration and engagement to PA were significant predictors in the model (p =.009, p= .043,

respectively). However, frequency of physician visits and diabetes control approached significance

as predictors in the model (p = .057, p = .063, respectively). 4) Parameter estimates. The result

in the parameter estimates table shows information on the independent variables compared to the

accurate CVD risk perception of hypertensive participants. More specifically, the regression

coefficient of each independent variable that indicated which independent variable statistically

discriminate between variables associated with overestimated compared to the reference category

(accurate) and those underestimated as compared to the reference category (accurate) risk

perception of CVD, the result is depicted in Table 9 below with concise table summary. 5)

Classification statistic table.  The classification table determined the risk perception category

best predicted by the model. Accordingly, CVD risk underestimated was correctly predicted by

the model [84.7% = 160/(160+12+17)].
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Table 9. Parameter Estimates of the MNLR analyses of predictors of CVD risk perception category (accurate, UE, and OE) of adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

KAa 95% CI

B Std. Error Wald df Sig. AOR Lower Bound Upper Bound

OE Intercept -1.946 .891 4.770 1 .029

HTN clinic visit- every month 1.331 1.037 1.646 1 .200 3.783 .495 28.892

HTN clinic visit - every 2 months 1.467 .618 5.637 1 .018 4.338 1.292 14.566

HTN clinic visit - every 3 months 1.846 .741 6.211 1 .013 6.331 1.483 27.029

HTN clinic visit - every 4months &

beyond

Ref . . . . . .

Marital status-single -.457 .667 .469 1 .493 .633 .171 2.341

Marital status-married -.175 .480 .133 1 .716 .839 .327 2.152

Marital status-others Ref . . . . . .

No Hx of comorbidity .245 .358 .466 1 .495 1.277 .633 2.579

Have Hx of comorbidity Ref . . . . . .

Not engaged to PA .411 .485 .719 1 .396 1.509 .583 3.904

Engaged to PA Ref . . . . . .

Diabetes-not controlled -.152 .432 .124 1 .725 .859 .368 2.004

Diabetes controlled -2.302 1.099 4.389 1 .036 .100 .012 .862

No Hx of diabetes Ref . . . . . .

HTN duration 1-4 yrs .453 .571 .630 1 .427 1.574 .514 4.820

HTN duration 5-9 yrs .861 .589 2.138 1 .144 2.366 .746 7.505

HTN duration 10-14 yrs 1.463 .661 4.907 1 .027 4.320 1.184 15.769

HTN duration 15-19 yrs .863 .657 1.728 1 .189 2.370 .655 8.584

HTN duration 20+ yrs Ref . . . . . .

Young adults .033 .553 .004 1 .952 1.034 .350 3.054

Middle age adults .226 .349 .421 1 .517 1.254 .633 2.486

Elders Ref . . . . . .

a. The reference category is: Accurate. b. This parameter is set to zero because it is the reference category. OE (overestimated), UE (underestimated). Ref (reference category).
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Table 9 (continued).

KAa 95% CI

B Std. Error Wald df Sig. AOR Lower Bound Upper Bound

UE Intercept -1.498 .752 3.963 1 .047

HTN clinic visit -every month 1.538 .791 3.783 1 .052 4.656 .988 21.934

HTN clinic visit - every 2months .633 .453 1.950 1 .163 1.883 .774 4.579

HTN clinic visit - every 3months 1.167 .581 4.035 1 .045 3.211 1.029 10.023

HTN clinic visit - every 4months &

beyond

Ref . . . . . .

Marital status-single .887 .604 2.156 1 .142 2.429 .743 7.938

Marital status-married .525 .462 1.287 1 .257 1.690 .683 4.182

Marital status-others Ref . . . . . .

No Hx of comorbidity .414 .326 1.607 1 .205 1.512 .798 2.867

Have Hx of comorbidity Ref . . . . . .

Not engaged to PA .950 .424 5.011 1 .025 2.585 1.125 5.939

Engaged to PA Ref . . . . . .

Diabetes- not controlled .282 .385 .535 1 .464 1.326 .623 2.821

Diabetes - controlled -.140 .519 .073 1 .788 .870 .315 2.404

No hx of diabetes Ref . . . . . .

HTN duration 1-4yrs .851 .487 3.050 1 .081 2.342 .901 6.088

HTN duration 5-9yrs 1.156 .508 5.180 1 .023 3.176 1.174 8.590

HTN duration 10-14yrs 1.849 .589 9.864 1 .002 6.354 2.004 20.145

HTN durationn15-19yrs -.077 .639 .014 1 .905 .926 .265 3.242

HTN duration 20+yrs Ref . . . . . .

Young adults -.228 .479 .227 1 .634 .796 .311 2.037

Middle age adults -.416 .309 1.808 1 .179 .660 .360 1.210

Elders Ref . . . . . .
a. The reference category is: Accurate. b. This parameter is set to zero because it is the reference category. OE (overestimated), UE (underestimated), 0 (reference group), KA (kappa
agreement), Ref (reference category).
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The MNLR analyses (Table 9) where the outcome variable was risk perception category

(accurate, underestimated, and overestimated), the Omnibus Wald F-test analyses indicated that

CVD risk perception category was statistically significantly associated with HTN clinic visit

frequency; diabetes control status; HTN duration, and engagement in PA status. However, CVD

risk perception was not associated with marital status, history of comorbidity, and adult age

category.

The risk perception category (Table 9): accurate (reference category) vs inaccurate

(overestimated) analyses indicated that CVD risk overestimated was significantly associated with

patients’: HTN clinic visit frequency of every 2 months, HTN clinic visit frequency of every 3

months, controlled diabetes, and HTN duration of 10-14 years. Similarly, CVD risk perception

category (Table 9): accurate (reference category) vs inaccurate (underestimated) analyses

indicated that CVD risk underestimated was significantly associated with participants’: frequency

of clinic visit of every 3 months, not engaged in PA, HTN duration of 5-9 years, and HTN duration

of 10-14 years.

In the CVD risk OE category (Table 9), the first set with the coefficient (b) represented

comparison between the accurate and overestimated CVD risk for the independent variable;

frequency of clinic visit. It was noted that HTN clinic visits of every two and three months were

significant predictors (b = 1.467, SE = .618, p =.018) and (b = 1.846, SE = .741, p = .013),

respectively in the model. The relative odds of being overestimated CVD risk increased by 1.467

times and 1.846 times than being in accurate CVD risk perception category for hypertensives with

clinic visits every two and three months, respectively compared to those of patients with the clinic

visits every four and beyond months. When participants moved from the clinic visits every four or

longer months to every two- and three-months clinic visits, the OR were 4.338 times and 6.331

times high, respectively for CVD risk perception. Thus, patients who had visited the clinic every

two- and three- months tended to overestimate their CVD risk compared to those patients who had

visited the clinic every four and beyond months.

Controlled diabetes was a significant predictor (b = -2.302, SE = 1.009, p =.036) in the

model. The relative odds of being overestimated CVD risk decreased by 2.302 times than being in

accurate CVD risk perception category for hypertensives who controlled their diabetes compared

to those patients with no history of diabetes. Hypertensives with controlled diabetes were 90% less

likely to overestimated their CVD risk compared to those with no history of diabetes. However,
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compared to hypertensives with no history of diabetes, hypertensives who had uncontrolled

diabetes were 14.1% less likely to be in the OE CVD risk category than in the accurate category,

which was not statically significant (p = .725)

The HTN duration of 10-14 years was a significant predictor (b = 1.463, SE = .661, p

=.027) in the model. The relative odds of being overestimated CVD risk increased by 1.463 times

than being in accurate CVD risk perception category for hypertensives with HTN duration of 10-

14 years compared to those patients with HTN duration of 20+ years. Participants with a HTN

duration to the 10-14 years were 4.320 times more likely to perceive higher CVD risk than those

with the duration of 20+ years.

In the underestimated CVD risk category (Table 10), HTN clinic visits every three months

was a significant predictor (b = 1.167, SE = .581, p =.045) in the model. The relative odds of being

underestimated CVD risk increased by 1.167 times than being in accurate CVD risk perception

category for hypertensives with the frequency of clinic visits every three months compared to those

patients with the frequency of clinic visit of every four and beyond months. Participants with clinic

visits every three months were 3.21 times more likely to perceive lower CVD risk. Overall, it was

observed that as the frequency of clinic visit intervals got longer (moving from every month

onward to every three months, the OR showed an increasing pattern though not significant.

Not regularly engaged in PA was a significant predictor (b = .950, SE = .424, p =.025) in

the model. The relative odds of being underestimated CVD risk increased by 0.950 times than

being in accurate CVD risk perception category for hypertensives who did not engage in regular

PA compared to those patients engaged in regular PA. This means, when patients moved from the

regularly engaged in PA to the not regularly engaged in PA, the OR was 2.585 times high. Thus,

patients who did not engage in regular PA tended to underestimate their CVD risk compared to

those patients engaged in regular PA.

The HTN duration of 5-9 years and 10-14 years were significant predictors (b = 1.156, SE

= .508, p =.023; (b = 1.849, SE = .589, p =.002) in the model. The relative odds of being

underestimated CVD risk increased by 1.156 times and 1.849 times than being in accurate CVD

risk perception for patients with HTN duration of 5-9 years and 10-14 years, respectively compared

to those of patients with HTN duration of 20+ years. This means, when patients move from the

HTN duration of 5-9 years and 10-14 years to HTN duration of 20+ years, the OR are 3.166 times
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and 6.354 times high, respectively. Thus, patients with HTN duration of 5-9 years and 10-14 years

tend to underestimate their CVD risk compared to those patients with HTN duration of 20+ years.
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Objective 4: Determine the CVD risk reduction behavioral status among adult hypertensives

attending follow-up care at a tertiary outpatient clinic in Addis Ababa, Ethiopia.

The mean (± SD) CVD risk reduction behavioral practice score was 5.23±1.16, range (2-

8), and there were no significant mean differences based on gender; two-sample t (375) = -1.245,

p=.214. The specific CVD risk reduction behavioral practice of participants is shown in the table

that follows (Table 10).

Table 10. Adopted CVD risk reduction behavioral practice of adult hypertensives attending
follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

Behavior Yes
Fx (%)

No
Fx (%)

p-value

Engaged in regular PA
Male
Female
Total (N = 377)

163 (84.45)
152 (82.61)
315 (83.55)

30 (15.54)
32 (17.39)
62 (16.44)

.365

Current smoking
Male
Female
Total (N = 377)

16 (9.29)
6 (3.26)
22 (5.83)

177(91.7)
178 (96.74)
355 (94.16)

.030

Controlled diabetes
Male
Female
Total (N = 106)

9 (13.64)
8 (20)
17 (16.04)

57 (86.36)
32 (80)
89 (83.96)

.019

Dietary salt intake (<5 to 6 gm/d)
Male
Female
Total (N = 377)

82 (42.49)
76 (42.31)
158 (41.91)

111 (57.51)
108 (58.69)
219 (58.09)

.449

Fruit and vegetables (>5 servings/d)
Male
Female
Total (N = 377)

56 (29.01)
54 (29.34)
110 (29.18)

137 (70.98)
130 (70.65)
267 (70.82)

.517

Medication adherence
Male
Female
Total (N = 377)

178 (92.20)
169(91.80)
347 (92.00)

15 (7.80)
15 (8.20)
30 (8.00)

.892

Alcohol moderation
Male
Female
Total (N = 377)

20 (10.36)
9 (4.89)
29 (7.69)

173 (89.64)
175 (95.11)
348 (92.31)

.035

Managed stress
Male
Female
Total (N = 377)

27 (13.99)
13 (7.06)
40 (10.61)

166 (86.01)
171 (92.93)
337 (89.39)

.021

Note: Engaged in regular moderate physical exercise (walking for ≥30 minutes per day or cycling, gardening ≥ 5
times/week; or strenuous exercise: jogging, swimming, playing football for ≥4 hours/week). Currently smoke any
form of tobacco (Current means smoking at least one cigarette per day during the previous 12 months including those
who had quitted smoking within the past year). Have diabetes currently controlled (glycemic control: FBG <100 mg/dl
or Hgb A1c < 7%). Have <5 to 6 gm salt per day add to diet. Have >5 servings (400-500gm) of fruits and vegetable
per day (one serving is equivalent to one orange or one apple or one banana and three tablespoons of cooked
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vegetables). Have low to moderate alcohol intake within the past 12 months (1drinks/day or <4 drinks/week for female,
1-2 drinks/day or < 4 drinks /week for male). Have managed stress.

As shown in Table 10, interestingly, greater than three-quarters (83.6%) of participants

were engaged in regular moderate physical exercise. Over nine in tenth (94.20%) of them were not

current smokers. The majority (92%) were adherent to antihypertensive medications. A very small

proportion (7.7%) of them had low-to-moderate alcohol intake in the past year that indicated the

overwhelming majority of them had no alcohol intake of what is recommended for health. Few

(10 %) reported managing their stress. Based on overall percentile scores of participants’ CVD

risk reduction behaviors, the majority (56.5%, n = 213) of them were at low CVD risk reduction

practices. The participants’ ranked CVD risk reduction behaviors status is depicted in Figure 7

below.

Figure 7. Bar graph showing CVD risk reduction behavioral practice status of adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020, n =
377

Gender wise stratification of CVD risk reduction behavior practice status is depicted in Fig 8.
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Figure 8. Bar graph showing CVD risk reduction behavioral practice status of adult
hypertensives attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020, n =
377

More than half (58%, males; and 54.9%, females) participants were low behavioral CVD risk

reduction adopters.
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Objective 5: Determine the associations among CVD outcome risk reduction behaviors

status, and demographic and clinical profiles, knowledge, and risk perception scores of adult

hypertensives attending CV follow ups at in tertiary hospital Addis Ababa

To achieve this objective, chi-square test and ordinal logistic regression analyses were

performed to investigate the association between participants’ ranked CVD risk reduction

behavioral status (low, moderate, and high) and their predictors including, selected demographic

and clinical variables, knowledge, and risk-perception scores. The demographic and clinical

variables (gender, age, educational status, income, comorbidity, duration of HTN, clinic visits for

HTN, history of hospitalization related to HTN, current number of medications, history of

traditional medicine use, risk-perception status, BMI, PHQ-9 score, and CVD knowledge score)

were analyzed using chi-square tests for significant associations with CVD risk reduction

behaviors.

On bivariate chi-square test analysis (Table 11) of independent variables: age, monthly

income, HTN duration, comorbidity, and BMI were significantly associated with CVD-risk

reduction behaviors. However, all independent variables with p-values less than 0.25 were moved

to the final ordinal logistic regression analysis model (Table 13) to test their strength of association

with the CVD-risk reduction behavior.



76

Table 11. Bivariate chi-square test showing the association between CVD risk reduction
behavior (high, moderate, and high) and independents variables of adult hypertensives
attending follow-up at TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

Variable

CVD risk reduction behavior practice
Total
n(%) χ2

df p - value
Low
n(%)

Moderate
n(%)

High
n(%)

Age category
Young adults
Middle-age adults
Elders
Total

24(42.9)
110(58.5)
79(59.4)

213(56.5)

18(32.1)
53(28.2)
44(33.1)

115(30.5)

14(25)
25(13.3)
10(7.5)
49(13)

56(100)
188(100)
133(100)
377(100)

12.137 4 .016*

Gender
Male
Female
Total

112(58)
101(54.9)
213(56.5)

56(29)
59(32.1)

115(30.5)

25(13)
24(13)
49(13)

193(100)
184(100)
377(100)

.452 2 .798

Education level
Cannot read and write
Elementary
High school
College diploma & above
Total

14(53.8)
78(57.8)
78(58.6)
43(51.8)

213(56.5)

4(42’3)
41(30.4)
38(28.6)
25(30.1)

115(30.5)

1(3.8)
16(11.9)
17(12.8)
15(18.1)
49(13)

26(100)
135(100)
133(100)
83(100)

377(100)

5.320 6 .504

Marital status
Single
Married
Others
Total

25(48.1)
164(57.7)
24(28.5)

213(56.5)

21(40.4)
82(28.9)
12(29.3)

115(30.5)

6(12.2)
38(13.4)
5(12.2)
49(13)

52(100)
284(100)
41(100)

377(100)

2.831 4 .586

Monthly income in ETB
<1000
1001-3000
3001-6000
>6000
Total

70(59.3)
104(58.1)
28(45.9)
11(57.9)

213(56.5)

40(39.9)
52(29.2)
17 (27.9)
6(31.6)

115(30.5)

8(6.8)
23(12.8)
16(26.2)
2(10.5)
49(13)

118(100)
179(100)
61(100)
19(100)

377(100)

14.002 6 .030*

Family Hx of HTN
No
Yes
Total

128(54.9)
85(59)

213(56.5)

74(31.8)
41(28.5)

115(30.5)

31(13.3)
18(12.5)
49(13)

233(100)
144(100)
377(100)

.623 2 .732

HTN duration (in years)
1-4
5-9
10-14
15+ years
Total

79(59.8)
54(49.5)
35(49.3)
45(69.2)

213(56.5)

33(25)
39(35.8)
24(33.8)
18(27.7)

115(30.5)

20(15.2)
16(14.7)
12(16.9)

1(3.1)
49(13)

132(100)
109(100)
71(100)
65(100)

377(100)

12.769 6 .047*

Comorbidity
N0
Yes
Total

69(41.8)
144(67.9)
213(56.5)

65(39.4)
50(23.6)
49(30.5)

31(18.8)
18(8.5)
49(13)

165(100)
212(100)
377(100)

26.364 2 <.001*

Traditional medicine uses
for HTN

No
Yes
Total

186(57.2)
27(51.9)

213(56.5)

98(30.2)
17(32.7)

115(30.5)

41(12.6)
8(15.4)
49(13)

325(100)
52(100)

377(100)

.583 2 .747
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Table 11 continued

CVD risk reduction behavior practice

Variable Low Moderate High Total χ2 Df p-value

Hx of hospitalization related
to HTN

No
Yes
Total

150(53)
63(67)

213(56.5)

92(32.5)
23(24.5)

115(30.5)

41(14.5)
8(21)
49(13)

283(100)
94(100)

377(100)

5.889 2 .053

Frequency of Clinic visits for
HTN

Monthly
Bimonthly
Every 3 months
Every 4 months or longer
Total

11(50)
154(56.6)
28(52.8)
20(62.5)
213(56.5)

7(35)
86(31.6)
11(20.8)
11(34.4)

115(30.5)

2(10)
32(11.8)
14(26.4)

1(3.1)
49(13)

20(100)
272(100)
53(100)
32(100)

377(100)

12.588 6 .050

Depressive symptom
Absent
Present
Total

50(49)
163(59.3)
213(56.5)

35(34.3)
80(29.1)

115(30.5)

17(16.7)
32(11.6)
49(13)

102(100)
275(100)
377(100)

3.498 2 .174

CVD risk-perception
Low
Moderate
High
Total

124(56.1)
21(55.3)
68(57.6)
213(56.5)

68(30.8)
13(11.6)
34(28.8)

115(30.5)

29(13.1)
4(10.5)

16(13.6)
49(13)

211(100)
38(100)

118(100)
377(100)

.539 4 .970

BMI
Underweight
Normal
Overweight
Obese
Total

5(50)
65(46.1)
104(60.8)
39(70.9)
213(56.5)

4(40)
54(38.3))
44(25.7)

512(21.8)
115(30.5)

1(10)
22(15.6)
23(13.5)

4(7.3)
49(13)

10(100)
141(100)
171(100)
55(100)

377(100)

15.501 6 .017*

Note: ETB (Ethiopian Birr), Hx (history), HTN (hypertension), BMI (body mass index), CVD (cardiovascular disease),
χ2 (chi-square), df (degree of freedom), *(Bold figures indicate significant findings).

Before proceeding with the ordinal logistic model, assumptions of ordinal logistic

regression were ascertained that there was no violation of: 1) the dependent variable is measured

at ordinal levels; 2) one or more independent variables are categorical (including dichotomous

variables), ordinal or continuous variables; 3) there is no multicollinearity; and 4) the proportional

odds assumption was met.

The assumption of no multicollinearity was tested by running Spearman’s correlation after

transferring the categorical variables (gender, educational status, income status, HTN clinic visit

frequency, traditional medicine uses to control HTN, hospitalization due to HTN and/or related

complications) to a numeric dummy variable. The proportional odds assumption was assured with

the test of parallel line, as ordinal logistic regression assumes that the relationship between the

independent variables is the same across all possible comparisons (260) involving the dependent
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variables are presented separately below. This assumption from the test of parallel line indicated

non-significance χ2 (38) = 24.795, p = .951, which means that the assumption of proportional odds

was satisfied. The results of the parameter estimate are presented in Table 12 below.

The case processing summary Table (not shown here) indicated none of the cells were too

small or empty, with a total of 377 observations. The model fitting information Table (not shown

here) showed the -2log likelihood for the intercept only and final model and a chi-square test with

statistically significant values χ2 (38) = 203.064, p = .000, indicating that the model fits the data

well. The model’s goodness-of-fit was determined through the use of the Pearson and Deviance

chi square tests to check whether the model exhibits good fit to the data yielded non-significant

outputs indicating that the null hypothesis that the model fits the data well could not be rejected

(261). The tests non-significant results indicated the assumption that the model fitted the data well

could not be rejected with both the Pearson and Deviance’s chi square values: χ2 (714) = 718.005,

p = .451, and χ2 (714) = 562.038, p = 1.000, respectively. The pseudo- R-square values that

accounted as rough equivalence with R-square value in ordinary least square (OLS) in linear

regression and though it shall be interpreted with caution as there is no clear guideline (260). With

this test, the model (Nagelkerke) estimated that 47.9% of the variance among participants’ CVD

risk reduction behavioral practice are explained by the independent variables fitted in the model.
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Table12. Spearman correlation for testing the assumption of no multicollinearity of adult hypertensives attending follow-up at
TASH CV clinic in Addis Ababa, Ethiopia, 2020,  n = 377

IV

Age

Edu

status Comorbidity

Source of

information

HTN

DUR

Traditional

medicine use

Hospitalization

related to HTN

Depressive

Sx

Current N0

medication

use BMI

Risk perception

status

Age rs

p

Edu status rs -.184**

p .000

Comorbidity rs .092 .054

p .074 .295

Source of

information

rs -.079 .030 .071

p .127 .561 .169

HTN dur. rs .198** -.054 .095 -.003

p .000 .292 .065 .947

Traditional

medicine use

rs .030 .014 -.004 -.088 .021

p .555 .786 .942 .088 .679

Hospitalization

related to HTN

rs -.022 .014 .199** -.052 .082 .072

p .674 .793 .000 .310 .112 .165

Depressive Sx rs .003 -.019 .101 .001 .003 .001 .075

p .948 .716 .051 .977 .952 .982 .146

Current N0

medication use

rs .068 -.033 .086 -.011 .195** .060 .095 .082

p .187 .521 .096 .836 .000 .243 .065 .114

BMI rs .137** -.010 .045 .085 .029 -.042 .022 .016 .069

p .008 .840 .388 .101 .573 .416 .671 .753 .180

Risk perception

status

rs -.048 .024 .069 -.034 .130* -.034 -.005 .139** .081 .038

p .356 .645 .182 .508 .012 .506 .930 .007 .115 .468

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). rs = spearman rho; p= p-value.
Note: edu (education), HTN (hypertension)
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From the correlation matrix above (Table 12) there is no high correlation coefficient (≥

.80) that indicated strong linear relationships between the independent variables. Since there is no

evidence of multicollinearity, there is no indication to run the variance inflation factor (VIF) test,

which confirmed that the ordinal logistic regression assumption of no multicollinearity was

fulfilled. This suggests that the results obtained by running ordinal logistic regression with these

data will yield meaningful outputs.

The other main assumption of the ordinal logistic regression is the proportional odds

assumption that states the relationship between each pair of outcome groups is the same. This

means that the coefficients that describe the association or relationship between the categories of

the independent variables are the same. Since it assumes that the relationship between all pairs of

the group is the same thus, only one set of coefficients is produced. To assure this assumption, the

test of parallel lines was caried out (Table not shown). From the test, we concluded that there was

no violation of the proportional odds assumption [chi square test, χ2 (21) = 18.09, p = .64] and the

model is valid with the dataset. Had this assumption violated (p < .05) we would have used instead

the multinominal logistic regression. The next table, the parameter estimate (Table 13) presents

the result of the ordinal logistic regression analysis of predictors of the high CVD risk reduction

behavior practice of study participants with the adjusted odds ratio/ Exp(B) with the 95% CI and

significance (p-values).
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Table 13. Ordinal logistic regression analysis of predictors of the high CVD risk reduction behavior practice of adult hypertensives in AA, 2020, n=377
Predictors B Std. Error 95% CI Wald X2 Df AOR 95%CI p-value

Lower Upper Lower Upper

Age category Young adult .706 .3449 .030 1.382 4.188 1 2.025 1.030 3.982 .041

Middle age adult .060 .2461 -.423 .542 .059 1 1.062 .655 1.720 .808

Old age Ref . . . . . 1 . .

Monthly income in ETB <1000 .045 .5454 -1.024 1.114 .007 1 1.046 .359 3.046 .934

1001-3000 .142 .5339 -.905 1.188 .070 1 1.152 .405 3.281 .791

3001-6000 .980 .5683 -.134 2.094 2.971 1 2.664 .874 8.114 .085

>6000 Ref . . . . . 1 . .

Comorbidity No 1.104 .2273 .658 1.549 23.581 1 3.015 1.931 4.707 .000

Yes Ref . . . . . 1 . .

HTN duration (years) 1-4 .233 .3439 -.441 .907 .459 1 1.263 .643 2.477 .498

5-9 .738 .3471 .057 1.418 4.518 1 2.091 1.059 4.130 .034

10-14 .710 .3713 -.018 1.438 3.658 1 2.034 .983 4.211 .056

15+ Ref . . . . . 1 . .

Clinic visits for HTN Monthly .205 .5992 -.970 1.379 .117 1 1.227 .379 3.971 .733

2 months .108 .4045 -.685 .901 .071 1 1.114 .504 2.462 .789

3 months .986 .4834 .039 1.934 4.165 1 2.682 1.040 6.916 .041

4 months or longer Ref . . . . . 1 . .

Hospitalization r/t to HTN No .407 .2699 -.122 .936 2.279 1 1.503 .886 2.551 .131

Yes Ref . . . . . 1 . .

BMI (Kg/M2) Underweight .722 .6850 -.621 2.065 1.111 1 2.058 .538 7.882 .292

Normal .953 .3594 .249 1.657 7.030 1 2.593 1.282 5.245 .008

Overweight .577 .3532 -.115 1.269 2.668 1 1.781 .891 3.558 .102

0bese Ref . . . . . 1 . .
PHQ-9) score -.076 .0394 -.153 .001 3.731 1 .927 .858 1.001 .053
(Scale) 1b
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AOR (adjusted odds ratio), CI (confidence interval) CVD (cardiovascular disease), ETB (Ethiopian Birr), HTN
(hypertension), BMI (body mass index), Kg (kilo gram), M2 (meter squared, PHQ (patient health
questionnaire/depressive symptoms) *(Bold figures indicate significant findings), Ref (Reference group).

In ordinal logistic regression analysis (Table 13 above), the absence of comorbidity, clinic

visits of every three months, normal BMI, HTN duration of 5-9 years, and being young age adults

were the statistically significant positive predictors of participants’ high CVD risk reduction

behavioral practice. The presence of depressive symptoms though did not reach the statistically

significant level (p = .053) was a negative predictor of the high CVD risk reduction behavioral

practice.

The predictor variable the absence of comorbidity in ordinal logistic regression analysis

contributed the most to the model. The ordered log odds estimate (B = 1.10), SE (.23), Wald X2(1)

=38.20, p <.001 Accordingly, the odds of practicing high CVD risk reduction behaviors were three

times higher on average for patients with no comorbidity as compared to the combined low and

moderate category CVD risk reduction behavioral practice adaptors of patients with comorbidities.

The predictor variable HTN clinic every three months visit in ordinal logistic regression

analysis contributed the second most to the model. The ordered log odds estimate (B = .99), SE

(.48), Wald (1) = 4.16, p =.041. The estimated AOR favored a positive relationship of nearly three

times higher CVD risk reduction behavior adoption on average for patients who visit the HTN

clinic every three months as compared to the combined low and moderate category CVD risk

reduction behavioral practice adaptors of patients who visits the clinic every four months or longer.

The odds of practicing high CVD risk reduction behaviors were almost three times higher on

average for patients who maintained normal body weight as compared to the combined low and

moderate category CVD risk reduction behavioral practice adaptors of obese patients. The odds of

practicing high CVD risk reduction behaviors were two times higher on average for patients with

the HTN duration of 5-9 years as compared to the combined low and moderate category CVD risk

reduction behavioral practice adaptors of patients with the HTN duration of 15 years or longer.

The odds of practicing high CVD risk reduction behaviors were two times higher on average for

young adult patients as compared to the combined low and moderate category CVD risk reduction

behavioral practice adaptors of old age adult patients.
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Summary

This chapter presented the analyses and main findings of the study. Data were analyzed

using SPSS 25.0. Both descriptive and inferential statistics were used for the analyses. The

results of the data analyses are presented in this section using tables, figures and texts as

appropriate. Main demographic and clinical characteristics, CVD knowledge, CVD risk-

perception, and CVD risk reduction behavioral practice and its predictors among the

hypertensive study participants are presented. The next chapter will present discussions on

the significant and clinically important findings of this chapter.
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CHAPTER V: DISCUSSION

The purpose of this study was to examine CVD risk reduction behaviors and their

determinants among adult hypertensives in Addis Ababa, Ethiopia. The study utilized a cross-

sectional design to examine CVD risk reduction behavioral practices, knowledge and risk

perception of adult hypertensives attending CV follow-up at a tertiary care outpatient clinic. This

chapter presents the discussion on the results of the data analysis within the framework of HBM

(Figure1, Chapter I). In addition, it presents the implication of the findings for policy

considerations, practice, teaching and further research direction as well as the strengths and

limitations of the study.  The discussion of the main and important findings (both statistical and

clinical) is sequentially presented by objectives.

Objective 1: Describe the demographic and clinical characteristics of adult
hypertensives attending CV follow-ups at a tertiary outpatient clinic in Addis
Ababa, Ethiopia.

Key sociodemographic and clinical characteristics findings

In the present study, the mean age of adult hypertensive participants attending the CV

follow-ups at a tertiary outpatient clinic in Addis Ababa, Ethiopia was 53.61 ± 12.80 years and

was higher among males. The present finding was comparable with previous studies in Addis

Ababa and across regions in Ethiopia that reported similar mean age of hypertensives on follow-

ups (61,195,262,263). However, reports from other studies showed variations in the mean age both

higher and lower (264–267), which might be explained from the possible difference in individual

risk factors for the onset of HTN. In the present study, the mean age at the diagnosis of being

hypertensive was 45.60 ± 12.56 years, which also significantly differed by gender. The observed

mean difference in the present finding is congruent with Olatunbosun, and colleagues (2000) who

also reported a higher mean age for HTN in males than females. But previous studies in Addis

Ababa also reported higher rates of HTN among males than females (28,61,268). In the present

study, even though the mean age of the male hypertensive participants was higher than that of their

female counterparts there was slight sample disproportion for gender (males = 51.2% vs female =

48.8%). These findings may suggest that the higher prevalence of behavioral risks among females

than males.
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In the present study, in terms of adult developmental stage, half (49.87%) of participants

were middle aged adults which was consistent with previous study findings  in Ethiopia (36,269).

It is well documented that HTN is increasingly prevalent among older adults. As observed in the

Framingham Heart Study and other research, greater than 90% of individuals with normal BP at

the age of 55 years will develop HTN at later age in life (270–273). By the age of 60 years, 60%

of the population will exhibit HTN and for ages advancing beyond this year, the prevalence

increases further and females exceed males (75% vs 65%) by the age 70 years (271). However,

the result of the present study was somewhat different as most of the participants (about 65%)

were in middle and young age adult categories, which suggests that these individuals were more

likely to have young age HTN onset. The determination of HTN age onset requires validated

methods (such as serial BP measurements, medical records or self-reports) from epidemiological

and clinical studies that provide accurate information on individuals’ BP satisfying the criteria for

defining young age HTN onset (274). However, the present finding may reflect the age at which

the participants were diagnosed of HTN for the first time, rather than, in fact, the age at which they

developed HTN owing to the asymptomatic course of the disease and variations in patients’ health

and sickness behaviors, which were not accounted in the present study. However, in the present

study, greater than three-fourths (78.78%) of the participants were diagnosed of HTN at ≤ 55 years

of age with a mean (±SD) age of 45.6 ± 12.56 years when first diagnosed. In addition, 52.78% of

the present study participants were in the age ≤ 55 years and this was particularly remarkable for

the female gender (63.59%). In fact, some recent studies in southern Ethiopia have also reported

higher proportions (85% - 92%) of hypertensives in the age ≤ 55 years (275,276).

The present finding was also consistent with a study carried out in Taiwan on hypertensives

that reported an early onset of HTN before the age of 40 years (277). The study reported that male

with the clinical characteristics of persistently high triglycerides (TG) and higher BMI had much

more tendency to have an early onset of HTN as compared to their female counterparts (277). In

fact, early life events were suggested to influence BP elevation in young adults with unclear

underlying mechanisms. However, early onset HTN is a rare phenomenon particularly among

females. For instance, the study by Hinton and colleagues (2020) documented young age HTN

only one in eight individuals (278). Other studies reported 7% early HTN onset among young

adults (279,280). However, in certain populations such as black race, early age HTN onset may be

even higher by as much as two-folds when compared to whites (280). Similarly, a large sample (N
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= 33 469) study of HTN screening among Japanese university students found only nine students

with an early HTN age onset before the age of 25 years (early young adults) among male students

with eight of them having a family history of HTN (281), which suggests that early HTN age onset

among young adults is relatively rare. However, many studies have found a strong relationship

between higher BMI, and increased BP among individuals with young age onset of HTN in the

absence of further identifiable risk factors (278,279,282), which was also evident in the present

study as 60% of the participants were overweight or obese by their BMI though it was difficult to

ascertain whether this risk factor was present at the time of diagnosis. In the present study,

specifically, 22.28% and 7.25% of female and male hypertensive participants were obese,

respectively. In the present study, the proportion of obese females in comparison with their male

counterpart was about three folds, which might explain why this unusual finding of females

exceeding males for the early age HTN onset in contrary to studies that have documented early

HTN age to be common occurrence in males than females (277,281). Furthermore, prior studies

showed that being male sex, high BMI, high TG and genetic background were associated with

early HTN age onset even though the possibility for secondary causes of HTN must have been

precluded (277,281).

The possible finding of early HTN age onset in the present study should be an alarming

concern as documented evidence showed that increased CVD risk in middle life is associated with

early age onset of HTN (278). Studies have emphasized that the harmful health effects of young

age HTN onset such as LVH leading to hypertensive heart disease (HHD) and alterations in brain

vasculature (283,284) and increased CVD mortality rates (284–286). These risks may be

pronounced in young adults as they have lower awareness, slow at seeking the diagnosis, poorer

BP control compared to older adults (280,287,288). Furthermore, young adults were reported to

exhibit less BP control compared to middle and old age hypertensive patients (34% vs 58% and

50%, respectively) (280) though there was no significant differences (p=.245) in the present study.

The less BP control achieved among young adults could be partly related to psychological reasons

by not wanted to be perceived as having a chronic condition or on antihypertensive medications

that influence sexual function(278). Patients with early HTN age onset were much prone to adverse

CVD outcomes in the current study. This finding should be considered a research priority and

warrants that young adult be screened for HTN earlier when treatment may be more amenable for
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preventing complications. The finding that early onset HTN may be prevalent in Ethiopia, future

research is needed to identify time of HTN onset gender specific behavioral risk factors.

In the present study three-fourths of the hypertensive participants were married. This

finding was consistent with study in Nigeria that reported a higher prevalence of HTN among

married (289). This may reflect the social clock for marriage in adult age that coincides with early

HTN age onset. However, the possibility of additional role burden stress during young and middle

age among married adults cannot be totally neglected. According to Holmes and Rahe’s (1967)

Social Readjustment Rating Scale (SRRS), marriage was being the 7th top in the list of 43 event or

life change unit’s indicator of the stress load one bears (290). Furthermore, several studies have

attested the relationship between chronic stress and higher CVD risk mainly HTN (291,292). In

contrary to the divorce, Aynabolu and colleagues (2017) suggested marriage to act as a comfort

zone and to have a cushion effect on rising BP (289), which, in fact, needs further study support.

The proportion of divorced participants in the present study was about 6%. However, the divorce

rate in Ethiopia is increasing with 25% of married women divorced (293).

The relationship between SES and CVD/HTN has long been recognized. In general, an

individual SES is directly or indirectly reflected by educational status, occupation and/or income

level. To date, the relationship of CVD and SES in Ethiopia has not been examined. In the present

study, the proportion of participants with an average daily income of < 1 USD was about a third,

and those with the average daily income of ≤ 4 USD was about half (47.5%). The income of the

participants indicated that poverty was present among the majority of study population. Similarly,

regarding education level, greater than a third of the participants had completed elementary and

high school, while others had no formal education. Thus, our finding clearly demonstrates that

most of the hypertensives attending a tertiary outpatient clinic in Addis Ababa had low SES. This

finding is consistent with the study in Nigeria that reported hypertensives generally had low

education and poorer income (289).

In the present study, half of the participants were receiving government sponsored medical

care. This is comparable to other LMICs such as Pakistan where over one-third of hypertensives

receive government sponsored health care (294). Ethiopians are predominantly (85%) a rural and

agrarian population (295). Thus, in Ethiopia, the rural population in comparison with urban has

low access to health services, safe water, sanitation, housing with overall poor income. With the

recent health policy of the country that opted two types of strategies to address health insurance
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notably: the social health insurance (SHI), which is a formal sector affordable for only high income

individuals people; and community-based health insurance (CBHI) that is deemed to address the

majority of people (rural and urban poor informal sector) to relieve them from the burden of

excessive out of pocket (OOP) payment required for health care utilization (296). Despite the

overall low monthly income observed still closer to half of them self-paid for HTN follow-up and

health care utilization. Although the present study did not examine the net cost incurred on

participants for the HTN illness, a previous study (264) documented the median OOP cost of

hypertensives attending the government’s secondary level hospitals in Addis Ababa was ETB

5279.50 (~USD150.0) despite their low monthly income (with the median of 2125.0 (~ $61.0).

However, in another study of the cost of HTN illness among patients attending hospitals in Oromia

Region, Ethiopia it was found that the mean monthly cost of HTN illness per patient was USD

22.3 (297), which was, in fact, much lower than the OOP payment in Addis Ababa. The cost

variation between these studies could be due to differences in the direct and indirect cost related

to HTN illness in metropolitan and small community locations. The finding of the present study

highlighted more need for the government to improve and accelerate Ethiopian’s move towards

the goal of universal health coverage for individuals at high risk for adverse CV events.

In the present study, greater than three-quarters of the patients reported that physicians

were the main source of information for the seriousness of HTN with nurses cited by less than a

fifth. However, the source of information remained largely form the HCPs. The present finding is

comparable with a recent study that reported that for the majority of patients the source of

information was health education by HCPs. In another longitudinal study from Italy, sources of

patient information for HTN included HCPs, relatives, television, magazine, internet, leaflets,

friends, and association (298). This difference may be due to the study setting difference and SES

background of the participants, and the countries and health care development status. In the present

study, the higher proportion of patients utilizing physicians as the main source of information on

HTN may be due to the tertiary location. In tertiary care settings, patients with complex health

conditions are referred for specialist care by physicians with less opportunity to see other HCPs.

Health literacy has a remarkable and a strong influence in patient-HCP communications, and

patients’ adherence with recommended therapeutic and preventive actions (299). Because the

majority of our HTN study population were from low SES (education and income) suggests they

may have lacked adequate knowledge or health literacy skills to be more active in their disease



89

management. This was further noted by the lack participants’ citing printed material as a source of

information. This is supported by argumentation in a study by Ademe and colleagues (2019), who

reported less than a tenth of hypertensives citing printed materials as a source of information for

seriousness HTN (300). The lack of patients’ citation for other sources of information on

seriousness of HTN may mean that either the patients did not have enough access to them or HTN

was not recognized as a serious health concern in the general public to become a media issue.

Key clinical characteristics findings

In the present study, slightly more than a third (38.20%) of the patients had a family history of

HTN. This finding is consistent with several community-based study of adult HTN prevalence in

Ethiopia that reported a greater tendency of HTN among individuals with family history (301–

303). Several genetic studies have suggested that genetic factors contribute to approximately 30-

60% BP variations in human with polygenic susceptibility to environmental insults leading to

essential HTN (304,305) that accounts for 90-95% of clinical HTN. This finding was based on

patients’ self-report. Given the potential for undiagnosed HTN in patients' family members, it

might be underestimated. The present finding may suggest that family history of HTN is an

important risk factor in the target population. Much of the risk factors of essential HTN are

attributed to the environmental insults such as unhealthy diet and obesity, sedentary life, tobacco

use, and excess alcohol consumption that are augmented by a family history of HTN placing the

individuals at higher risk.

In the present study, nearly three-quarters (72.10%) of the participants had been visiting

the HTN clinic bimonthly. In a case-control study that examined factors associated with stroke

among adult hypertensives on follow-up appointments at Hyder Hospital Tigray (Ethiopia) greater

than half (58%) of the patients visited their physician every 2 months (306). Studies conducted at

different levels of care settings in Ethiopia to assess the status of BP control among hypertensives

on follow-ups have found > 90% and around 3% of patients were on a monthly and bimonthly

return visit interval (RVI), respectively (265,266). These variations in RVI follow-up may be due

to the case load reception of the institutions for their populations. It is also possible that the

observed differences (high percentage of a monthly RVI) may mean that patients were being

monitored more closely to achieve BP control that required medication adjustment (based on

patients’ adherence and possible drug side effects) and evaluation of target organ disease.
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Available indexed guidelines (249,307) recommend that hypertensive patients should have

frequent clinic RVI with the HCPs during the initial drug therapy approximately every 2-4 weeks

and extending the interval to 4-6 weeks for patients who make progress to target BP control.

Eventually, it is recommended that RVIs every 2-4 months be conducted once the patient has

achieved the target BP control extending to 3-6 months once BP has stabilized. More frequent

visits for patients with comorbidities are recommended. Among hypertensives with low SES

observed in the present study there may be an economic and literacy barrier for BP equipment at

home and ineffective self-management skills for accurate and reliable BP monitoring. Based on

these factors, considerations of shorter intervals for RVIs merit further investigation to determine

which visit frequency is optimal for HTN management.

Although the total number of visits made by the patients was not determined in present

study, the determination of sustained controlled or uncontrolled BP requires at least three

consecutive follow up BP measurements (195). In the present study, the minimum duration on

follow-up was one year and 90% of them had a RVI of 2-4 months. These findings suggest a range

of visits from 3 times -12 times in a year. Despite the frequency of follow-up clinic visits the target

BP control rate was low (45.1%), although limited by cross-sectional data. The percentage of target

BP control for the number of visits is worth considering as a possible way to determine a sustained

BP control rate among hypertensives than snapshot. A study of visit frequency and HTN has

documented that visits of patients with uncontrolled BP has resulted in statistically significant

reduction in SBP for short RVI up to 90 days though a reduction in SBP for RVI of 90-180 days

was observed with no statistically significant difference from patients of RVI long RVI >180 days

(308). Similarly, the study documented that a short RVI up to 60 days of patients with controlled

SBP showed statistically significant and lesser increase in SBP. However, there was no statistically

significant difference for patients on RVI of 60-180 days compared to long RVI beyond 180 days,

though there was notable lesser percent increase in SBP (308). Even though one can inherently

suppose that the more frequent the visit the greater chance of achieving the target BP control, the

key issue is what occurs during the patient-HCP visit. Thus, hypertensives-HCP visit should go

beyond BP monitoring and medication refills. Rather, the visit should provide the opportunity to

lower CVD risk and should be a key patient education goal during the clinic follow-up visits and

is an area of future research.
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In the present study, a quarter of participants had a history of hospitalization related to

HTN. Documented studies show variations in the proportion of hypertensives with history of

hospitalizations in Ethiopia. For example, over three-fourths of hypertensives in southwest

Ethiopian had at least one history of hospitalization (309). In another study, closer to half (48%)

of hypertensives in Northern Ethiopia had at least one HTN related hospitalization (310). These

variations might be due to the inconsistencies in CVD risk reduction behaviors of patients or BP

self-management skills. Across these studies finding, however, regardless of the variations, the

findings reflected higher risk of CVD among hypertensives that required hospital admissions. To

support this argument, a recently conducted retrospective analysis of records on the pattern of

complications of HTN among 106 hypertensives admitted to a tertiary hospital in Addis Ababa

has documented that two-thirds of the patients were admitted with the HTN complications of CVD

and hemorrhagic stroke (311). According to the study findings from Northern Ethiopia, about a

fifth of the patients had repeated hospital admissions of two and more times prior to these adverse

CVD events (310). Hospitalizations have significant economic and psychological burdens on

patients and their families. These findings suggest a pressing need for CVD risk assessments and

provision of appropriate health literacy at each follow-up visit on the potential life-threatening

risks posed by HTN and the importance of government sponsored public campaigns to increase

awareness of HTN and CVD risks.

In the present study, closer to two-thirds of the participants on follow-up were overweight

and obese according to BMI measures. This finding was relatively comparable to another study in

Ethiopia (263). Previous epidemiological studies in Ethiopia documented a higher (30%)

prevalence of overweight and obesity among the urban population of Addis Ababa (28), which

may also account for the high proportion of overweight and obesity in the present study. Other

researches have shown that hypertensives also have high rates (38%-48%) of overweight and

obesity in Ethiopia (265,312), though lower compared to the present finding. Similarly, South

African and other large samples (n=30044) multi-sites African studies that examined the

relationship of obesity and HTN in 13 African countries have found higher (70%) rate of obesity

among hypertensives, which was statistically significant with a three-fold risk of uncontrolled BP,

and a two-fold increase of HTN across the countries (313,314), respectively. However, the finding

of higher proportion of overweight and obesity in the present study in contrast to the former studies

in urban Ethiopian settings may be due to the fact that the present study was conducted at a tertiary
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level clinic where patients are basically referred for better evaluation and likely have more risk

factors than those monitored at the primary and secondary care levels (where the former studies

were conducted). However, studies conducted in other parts of Ethiopia have reported considerable

rates of overweight and obesity among hypertensives on follow-up (61,266,306,315). These

variations could be due to multifactorial risk for HTN, apart from the overweight and obesity, and

partly might be due to the semiurban nature of the study settings where lower rates of overweight

and obesity were reported compared to Addis Ababa where the current study was conducted.

Given the higher prevalence of overweight and obesity in the study area and the present finding’s

corroboration with the existing facts in literature that attested the relation of obesity with HTN and

CVD, it is no more a coincidence to observe high rates of hypertensives with overweight and

obesity. Rather, it is the reflection of the magnitude and importance of obesity as a risk factor for

HTN in Ethiopia.

In the present study, the great majority (93.4%) of participants thought that their high BP

was controlled, despite greater than half (54.9 %) of them having uncontrolled BP as observed by

clinic measurement. Although there was a paucity of literature for comparison in Ethiopia,

Banegas et al (2007) reported a lower rate (18.2%) of concordance of BP control between office

and ambulatory BP monitoring (316). The patients’ over-estimation of their BP control in the

present study might be due to alleviating symptoms with modest reduction in BP following strict

adherence to the drug treatment. It seemed however, that patients lacked recognition of several

factors on which BP control depends. Considering the several factors that come into the interplay

and affect BP level including the diurnal BP variation, antihypertensive plasma half-life, and

patients’ behaviors that may lead to the possibility of misclassifying the BP control status. Several

studies that measured the magnitude of BP control among hypertensives such as studies from

multi-center in Ghana (267) and Ethiopia have reported higher rates (48.6 % - 88.6%) of

uncontrolled BP among hypertensives with comorbidity (262,315). The present finding should be

viewed in light of its advantages in addressing some patients who possibly had misconceptions

that strict adherence to drug treatment alone and lack of symptom experience confirms high BP

was controlled. It is essential to be aware of proactive behavioral measures to control BP and

prevent potential adverse CVD events. Furthermore, it is worth considering the ambulatory blood

pressure monitoring (ABPM) to have accurate concordance of BP control rate among

hypertensives.
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In the present study, a considerable proportion (14%) of the participants were using

traditional medicine for the control of high BP. The overwhelming majority of those who have

used the traditional medicine, used it used along with their physician’s prescription as a

combination treatment. The practice was much more prevalent in the current study than the finding

of a recent PubMed review conducted by Azizah and colleagues (2021) worldwide which included

7302 hypertensives between 1960 and 2020 with concomitant use of herbal and antihypertensive

drugs. They reported that 3.6% (n=262) of hypertensives used traditional medicine (317). The

study also reported that the practice was much more prevalent among females than males. In the

present study, Moringa and thyme were the main traditional medicine used by patients. Moringa

olieferas (family of Moringaceae) apart from their high nutritive value have been documented to

cause a brief reduction in BP in animal models (318). However, the evidence of any

antihypertensive effects in humans is lacking, although there might be some antihypertensive

benefit from their antioxidant and anti-inflammatory properties (319–321). In Azizah and

colleagues’ (2021) review garlic was the most commonly used herbs for HTN (317). Erku and

Mekuria (2016) reported 37.6% of hypertensives on follow-up at Gondar Hospital (Ethiopia) used

herbs (322). The traditional medicine used for HTN control seemed much more prevalent in rural

African countries such as Nigeria and South Africa than in UK and India (323). The greater use of

traditional medicine among the hypertensives was attributed to patients knowledge, local beliefs,

and health care deficiencies (323) The difference observed in literature might be due to the

sociocultural and education level of the participants, and the accessibility of health care.

In the present study, nearly three-quarters (72.9%) of the patients had depressive symptoms

based on the PHQ-9. Although the PHQ-9 measures depressive symptoms, not clinical depression,

this finding is much higher than the study finding that reported (24.7%) (324), and 40% (325) of

hypertensives on follow-up at Hawassa (Ethiopia) and Karnataka (India) had depression

comorbidity, respectively. The coexistence of depressive symptoms rates difference observed

across studies might be related to the difference in the assessment rating scale and patient

characteristics at study settings. The present finding highlights that further research is required.

Similarly, in the present study, the proportions of patients who had diabetes comorbidities was

48.11%. This finding was consistent with several previous studies (61,262,266). The diabetes co-

existence has been documented among patients with higher rates (50.9%) (262), 31.6% (315) of

uncontrolled BP. Evidence shows that hypertensives with diabetes were also at increased risk for
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microalbuminuria with progression to CKD, and microthrombi with potential of an increased risk

of stroke, CAD, HF, PVD, and increased CV mortality at every BP level (326).

In the present study, with regards to the mean scores (Table 4) of participants body weight,

height, and BMI profiles, there were observed statistically significant mean differences by gender.

Male hypertensives were on average heavier and taller by (5.22 Kg and 9.17 cm, respectively) than

their female counterparts. But on average they had lower (1.04 kg/M2) BMI’s than their female

counterparts. Participants in the present study were overweight, which is an important risk factor

for HTN and adverse CV outcomes. The present observation was consistent with findings of

studies of high BP control among hypertensives on follow-up in Zimbabwe and Nigeria (327,328).

Furthermore, the present hypertensive participants body weight and height was similar with the

study in Nigeria that reported the mean body weight and height 66.9 ± 12,7 kg, and 160 ± 10 cm,

respectively (328). However, compared to the recent Ethiopia steps survey report on risk factors

for non-communicable diseases and prevalence of selected NCDs, on average, the present study

participants were heavier and taller, and had a higher BMI (39). This difference is likely due to the

difference in the study population (community-based). Furthermore, female hypertensive

participants had BMI exceeding their male counterpart, which was consistent with the study in

Zimbabwe that reported the mean BMI of female hypertensives on follow exceeding their male

counterparts (327).

Regarding lipid profiles (Table 4), in the present study, only fewer than half of participants

had their lipid profile checked. The proportions of patients who had lipid profile checks for both

genders were very similar and was considerably low for hypertensives. There were statistically

significant mean differences observed for the LDL-c, which showed on average the male

hypertensives had (13.37 mg/dl) LDL-c less than their female counterparts. Measurements of

hypertensives’ clinical profiles such as lipid levels are required for calculating their risk for CVD

events and also for guiding when to initiate therapies to reduce the CVD risk. It is generally

recommended that lipid levels monitoring for individuals with an estimated Framingham 10-years

CVD risk of ≥ 5% and for those <5% should have an annual and every 3-5 years checks,

respectively (329). The low proportion of the participants having lipid check in the present study

might be due to the lack of knowledge related the risk and/or to a larger extent the financial cost

related the test.
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There were no statistically significant mean differences observed for clinical profiles: SBP,

TC, TG, HDL-c, and FBG. There was no observed statistically significant mean difference by

gender, though it was a cross sectional measure. However, the overall mean score (irrespective of

the diabetes and CKD comorbidities) in present finding was within the expected target SBP control

for hypertensives and was consistent with previous studies findings in Ethiopia (262). However,

the BP control rate in the present study was low (45.1%). Plenty of studies have documented that

mean SBP was beyond the expected target BP control level indicating lower rates of BP control

among hypertensives on follow-ups (310,327,330,331). This discrepancy may be due to the cross-

sectional BP measure in the present study. However, owing to the lower rate of BP control in the

present study and previous studies finding of higher mean SBP and lower BP control BP rate

among the hypertensives suggested that the problem was perennial and unwelcome needing a due

consideration for the abatement of the harmful end of CVD events due to uncontrolled SBP.

The present study showed lower mean and median duration of HTN, which is comparable

with several studies of the hypertesnives participants in Ethiopan (195,265,310,332). In the present

study, slightly over a third of the participants were among patients dignosed in the last 4 years.

Greater than a quarter  (28%), and about one-fifth (18.83%) of them were among those who had

HTN duration of 5-9 years and 10-14 years, respectively. Overall, there was a progressive staged

pattern decline observed in number of the hypertensives on follow-up. Particularly, the proprtions

of patients on follow-up with HTN duration of 14 and beyound years were remarkably low. Studies

that have examined HTN duration and duration of treatments found a declining pattern in the

proportions of patients over time that were much similar with the present observation

(265,266,333). In fact, in other Ethiopian studies a rapid marked decline in the proportion of

patients on follow-up within the first decade of diagnosis has been noted (306,309,334,335).

However, the present finding is inconsistent with a study report in Iran that utilized similar

inclusion criteria with the present study and found about two-thirds and over a third of patients

with the HTN duration of <10 years and ≥ 20 year, respectively (105). This difference might be

due the study population demographic variability (such as age at the diagnosis) and patients’

behavioral practcie of HTN control and its adverse CVD outcomes. For example, in the Iran study

about 85% the patients reported the imprtance of controlling SBP, greater than half mointored their

own BP at home and over two-thirds of them had clinic return follow-up visits on monthly basis

(105).
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Little evidence from a large sample that participated the original and Framingham Heart

Offsprings Study of participants aged 40-89 years has documented that the progression from HTN

to CVD complications (such as HF) occurred on average at 14.1 years with a peak 5 years surviaval

of only 24% of males and 31% of females (336). The remarkably low proprtion of participants on

follow-up in present study may suggest the possibilities of patients developing HTN related CV

complications with increased risk of mortality. Uncontrolled sustained high BP leads to myocardial

remodeling with resutant left ventricular structural and functional dysfunctions (249,309,310) and

increased risk of fatal CV outcomes. Emphasizing on an individualized approach to achieve target

BP control is a key to avert or deter the pathophysiological changes leading or enhancing left

ventriculary remodling and potentially reduce the adverse CV clinical events such as MI, stroke,

and CV deaths (337).



97

Objective 2: Determine the knowledge of CVD risk of adult hypertensives attending CV

follow-up care at a tertiary outpatient clinic in Addis Ababa, Ethiopia.

Key knowledge findings

To achieve this objective, the study has assessed and determined knowledge level of CVD

risk factors of adult hypertensives. Fewer than half of the patients surveyed had adequate

knowledge of CVD risk factors (Table 6). There were no significant gender differences in

knowledge level. This finding is consistent with a previous study that evaluated hypertensives’

knowledge of CVD risk factors in eastern Ethiopia (338). The present study found that the majority

(58.62%) of patients queried were knowledgeable about CVD risk factors compared to a one-third

finding in a similar sample from Nigeria (339). Considering the potentially fatal CVD outcome of

HTN however, the proportion of current study participants with adequate knowledge was

considerably low.

In the present study, with respect to three specific subscales or content areas (Table 6-7) of

knowledge, participants with higher levels of knowledge had increased scores on behavior change,

and risk factors for CVD compared to the characteristics of CVD and their avoidance and age.

Approximately half of the participants were aware that a person does not always realize if he/she

has a heart disease. This finding was comparable to previous studies (338,339). This present

finding is concerning since it could potentially inhibit health seeking behaviors particularly among

older patients and those with comorbid illnesses such as diabetes, which could mask symptoms.

Longstanding HTN leads to left ventricular hypertrophy, which is an independent risk factor for

CAD and SCD (340). During the follow-up visits performing individual tailored CVD risk

assessment is essential to identify patients with low knowledge to potentially lower adverse CVD

outcomes.

Over two-thirds of participants knew that a family history of CVD increases risk of CVD.

In contrast, previous findings in Ethiopia reported only a tenth of patients were aware that family

history was a risk factor for developing heart disease (338). This discrepancy may be attributed to

the tertiary setting of the present study where participants likely received education on CVD risk

factors. In hypertensives, positive family history of CVD was suggested to increase the risk of

CVD events (341). On top of the familial genetic risk of HTN, patients with HTN, may have shared

similar physical environment and lifestyles, which may give cues to the presence of other potential
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risks in families. Therefore, it is important for the HCP to elicit family history of CVD from all

hypertensives to avoid overlooking its importance on patients’ clinical outcomes.

In the present study, over four-fifths of participants were aware that advancing age was a

risk factor for heart disease and was consistent with a previous study conducted in Ethiopia (338).

The fact behind advancing age as risk factor for CVD is that the normal process of ageing brings

progressive structural and functional vascular changes that increase arterial stiffness and loss of

elasticity, which may be modifiable with risk factors prevention behaviors (342). In the present

study, similar proportions of patients, as with the knowledge finding of advancing age as a risk

factor for CVD, knew that CHD can be prevented. Such finding could be an opportunity to prompt

patients for behavioral actions to reduce the adverse CVD outcome.

In the present study, 90% of patients knew that smoking is a risk factor for heart disease

and a preventable cause of death and was consistent with previous findings in Ethiopia (338).

Evidence strongly supports the association between smoking and increased incidence of fatal CVD

outcomes and is a leading cause of preventable death worldwide (207,209,210).

Relatively a lower proportion (Table 6) of the patients had the knowledge of CVD harmful

effect of eating red meat more often (> 3 times) in a week, which was far less than the study finding

in Nigeria (339). This difference might be due to the study population health literacy and

information accessibility.

Most participants were aware (Table 6) that dietary salt intake increases BP. The finding

was comparable with the study’s finding in China (343). Evidence shows that a high salt intake (>

6 gm/day) is associated with an increased risk of CVD (130,133,134), primarily via increasing the

BP (130). Future studies should explore dietary sources of hypertensives in Ethiopia as most

processed foods use large amount of salt, which can provide over 75% of the daily salt need for

individuals with no dietary salt restriction (130). Continuous individual patient dietary salt intake

assessment during the follow-up care visits with a reinforcement of teaching on low salt diets may

remedy such a knowledge gap.

Participants knowledge regarding lipids, and diabetes as risk factors for CVD (Table 6)

was high as evidenced by over 75% of participants knowing that high cholesterol blood level and

diabetes are risk factors for heart disease. However, fewer were aware of benefits of glycemic

control, as well as the link between dyslipidemia and heart disease. In a previous study in Ethiopia,

greater than four-fifths of hypertensives were reported to be knowledgeable about fatty diet effect
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on blood cholesterol levels and that a high blood cholesterol is a risk factor for developing heart

disease, which is comparable with the present finding. However, in the present study the proportion

of patients that had knowledge of high LDL-cholesterol’s effect on heart was much lower than

what was reported by this previous study (338), but interestingly, the reverse was true regarding

patients’ knowledge of the protective effect of high HDL-cholesterol level. The present study’s

finding regarding the good and bad cholesterol was also inconsistent with a study finding in

Nigeria that reported only half of hypertensives had knowledge of the protective and harmful effect

of HDL and LDL cholesterols (339), respectively. In fact, a study in Egypt reported almost all

(99%) of hypertensives were unaware that high cholesterol level increases the risk of CVD (100).

These inconsistences across studies are likely due to lower educational status and low health

literacy among the participants (339).

Most participants (Table 6) knew that overweight and obese individuals have a higher risk

of heart disease. This finding is consistent with the previous study finding (338). However, a

study’s finding from Egypt (100) reported that less than half of the patients knew the link between

obesity and CVD. This variation might be due to the differences in the population, culture and

educational status. Obesity is rapidly becoming the most preventable and yet prevalent risk factor

for CVD. Evidence supports that at least one in three individuals worldwide are overweight or

obese (344). Overweight and obesity pose individuals to multiple and serous health conditions

including dyslipidemia, HTN, diabetes, CAD, stroke, sleep apnea, and musculoskeletal conditions

(118,164). As a CVD risk factor, an increase in bodyweight was primarily associated with an

elevated BP and conversely, in fact, studies observed that behavioral measures that led to

bodyweight reduction in hypertensives was accompanied by BP reduction (148,161), which

suggested it is preventable in nature. In the present study, despite the encouraging patients’

knowledge of excess bodyweight’s adverse CVD effects, about two-thirds of them were

overweight or obese by BMI, which suggests that there is a crucial need for behavioral actions.

Approximately 90% (Table 6) of participants were aware of the deleterious effect of

psychological stress on BP, which raises risk for CVD. Although this finding was comparable with

a previous study’s report of hypertensives in Ethiopia (338), it was much higher than studies

finding in Zimbabwe and Nigeria (339,345). These variations may be due to the study setting and

participants sociodemographic background differences. Several studies showed that chronic stress

was linked with an increased risk of adverse CVD outcomes (240,241).
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The overwhelming majority (Table 6) of the patients knew that high BP is a risk factor for

heart disease. This finding was fairly comparable with prior studies in Ethiopia, Zimbabwe,

Poland, Baltimore (USA) and Brazil that reported over four-fifths of patients with CVD knew that

high BP is a risk factor for CVD (338,345,346). Similar previous studies have also reported

relatively good proportions (61% - 69%) of hypertensives had the knowledge of seriousness of

HTN (347,348). Although poor knowledge of CVD was identified as one of the main barriers to

the achievement of target BP control (67,89), knowledge alone may not indicate that HTN is

controlled. This is supported by previous research of unsatisfactory BP control rates (33% vs 38%)

(89) in both developed and developing countries, respectively, with a significantly lower BP

control rate in Africa (21% - 25%) (192).

It was encouraging that most patients (Table 6) knew that the risk of developing heart

disease is reduced when a person stops smoking. This finding was comparable with previous

studies reported of about 85% - 96% of patients with CVD had the knowledge of pros and cons of

smoking and its cessation on heart disease (66,79,338). Ethiopia has relatively low rates (8.3%) of

the population who smoke (204). Maintaining this culture and tradition of smoke free healthy

population behavior should be welcome and encouraged by HCPs as part of the primary and

secondary CVD risk prevention/reduction strategies. However, taking an account of this prevailing

population behavior, it is likely to overlook smoking as risk factor for CVD among the few

smokers (5.8%) observed in the present study. Hence, the HCPs should take the patient-clinic

encounter as an opportunity to combine this culture advantage and reinforce patients’ behavior of

smoking abstinence and cessation of smoking even among the just a few smokers as part of

strategies CVD risk reductions.

Over four-fifths (Table 6) of the patients had knowledge of the health benefits of eating 2-

3 portions of fruit and 2 portions of vegetables in a daily food, which was comparable with the

study in Zimbabwe that reported a similar proportion of hypertensives had knowledge of the

dietary risk factors for CVD (345). However, the present finding was much higher than other

studies that reported as low as a tenth to two- third of hypertensives had knowledge of healthy diet

(66,105,339). These differences may be due to the present study patients’ long exposure to

different HCPs at different levels of care. The CVD benefit of high fruits and vegetables

consumptions have long been recognized. Documented evidence showed that there was a

significant inverse relationship between fruits and vegetables intake and CVD (349). Accordingly,
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fruits and vegetables consumptions have been instituted as one of the elements of the non-drug

intervention strategies to reduce or prevent adverse CVD outcome among hypertensives. With

consumptions of Mediterranean diet (fruits, vegetables, whole grain and other plant origin oils and

beverages) and DASH dietary plan, combined with other healthy lifestyle practices would account

for profound reduction in the CVD risks (127,129). Fewer than half (Table 8) of patients knew the

health benefit of having diet low in carbohydrate and fat. The possible reason for low knowledge

regarding carbohydrate in comparison with fruits and vegetables in the present study needs further

research. Such inconsistent patients’ knowledge suggests patients’ nutritional teaching/advice is

essential for HTN self-management and lower CVD risk.

Most participants (Table 6) were knowledgeable regarding the health benefits of regular

PA in reducing the risk of heart disease. The cardio-pulmonary and peripheral health benefits of

regular PA is well-established (179,186,190). The present finding was consistent with previous

studies finding in Ethiopia and Nigeria (338,339). In the present study, though the patients had an

encouraging knowledge of PA, a considerable proportion of them seemed to lack the broader

concept of PA, as reflected by the misconception they held, i.e., PA within confine of exercise

done in the gym only although this misconception was much higher in a previous study in Ethiopia

(338). These inconsistent findings within local settings may indicate a lack of standard health

information provided by HCPs. Patient education based on standardized health education materials

may clear patients’ misconception and motivate patients for behavioral actions.

The majority (Table 6) of the patients knew that controlling the high BP reduces the risk

of heart disease. This finding was consistent with previous local studies in Ethiopia (338,350). In

other study the lack of this knowledge was reported to account for the adverse CVD outcome (67).

Furthermore, hypertensives’ awareness and control of high BP for the reduction of CVD mortality

is generally low for LMICs (351). The relatively encouraging finding of this specific knowledge

in the present study might be due to the follow-up care at tertiary level.

Being on follow-up care, only two-thirds (Table 6) of the patients knew that the

medications should be taken for the rest of their life. However, this finding was comparatively

higher than previous studies that reported only a third to half of  patients had this knowledge

(79,347) but lower than one recent study that reported about three-quarters of hypertensives knew

that antihypertensive medications should be taken for life to control the high BP (352). This
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knowledge inconsistency may suggest the lack of standard patient health information and teaching

within and across countries.

Less than half (Table 6) patients knew that every person with high cholesterol did not

require medication for controlling it. It is well known that high cholesterol level raises the risk of

CVD. Combinations of lifestyle modifications (such as diet, exercise with weight reduction) and

lipid lowering medication are effective measures to reduce the blood cholesterol level thereby

reducing CVD risks such as heart attack and stroke. There was little research for comparison and

discussion of this finding in Ethiopia. However, the finding may indicate that hypertensives had

low knowledge of the harmful effect of high cholesterol level and the initial behavioral

management options. Health education that addresses the initial behavioral actions to reduce the

blood cholesterol level should be given due attention by the HCPs during outpatient clinic visits.

In summary, most participants had higher knowledge of behavioral change than risk factors

for CVD, and characteristics of CVD. Considering their long years HTN duration and follow-up

care at a tertiary setting, which we believe these patients have reached this point of care level after

going through lower care levels, their knowledge was inadequate and contradictory specifically

regarding CVD risk factors. Furthermore, the specific knowledge assessment areas showed that

patients had poor knowledge of heart disease, cholesterol and non-drug measures to lower a high

blood cholesterol level, healthy diet, the importance of life-long antihypertensive medications, and

the general concept of PA. These findings clearly indicate the need for planning proper health

education for hypertensive patient population to address their knowledge gap for effective

reduction of adverse CVD outcomes. Health care provider-patient co-designing of CVD

preventive measures should largely depend on patients’ knowledge and behavioral change levels.
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Objective 3: Compare the perceived and the 10-year nl-Framingham risk score for CVD

among adult hypertensives attending follow-up care at a tertiary outpatient clinic in Addis

Ababa, Ethiopia.

Proportions of Self-Perceived CVD Risk

In the present study, CVD risk-perceptions were low. Even though studies that measured

risk-perceptions in solely hypertensives were scarce, several studies that have examined

hypertensives reported consistent findings. Barnhart et al (2009) (353) and Lafler et al’s (2009)

(354) studies reported 46% and 41% of participants, respectively had low CVD risk-perceptions,

and several other HTN studies also reported comparable findings (64%-65%) of low CVD risk-

perceptions (355,356). The present findings clearly indicated participants’ CVD risk

underestimation. This finding is very concerning because it is from hypertensive patients receiving

follow-up at a tertiary care level. Several studies since Weinstein 1980 (357) refer to this situation

as ‘optimistic bias” (354,358–360), which is an error in an individual’s judgment tending to rate

oneself above average for positive events and below average for the negatives (358). Risk-

perceptions are threat specific, rather than reflecting a general sense of optimism or pessimism

(255). Although studies’ used a variety of risk-perception assessments, lower risk-perception

scores were reported in several studies (354,361), which are consistent with the present findings.

Risk-perceptions among participants did not significantly differ by gender although females

attained a higher risk-perception mean score than their male counterparts, which is consistent with

previous studies (361,362). Other previous studies also reported that female patients were more

likely to overestimate their CVD risk than males (363,364).

In the present study, despite the substantial finding of low rate (45.1%) of BP control, and

low rate (56.5%) of CVD reduction behavior observed, the CVD risk underestimation may be

attributed to a lack of specific knowledge and/or a complacency among participants. This suggests

that this population is at high-risk for adverse CVD outcomes. Only a small proportion, and less

than one-third of participants, perceived their CVD risk at moderate to high-levels respectively,

which differed from the Lafler and colleagues (2009) finding (354). Participant sociodemographic,

risk profile and sample size may explain in part these differences in the study findings.
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Proportions of nl-Framingham 10-year CVD risk calculated

The nl-Framingham 10-year CVD risk was calculated with a mean score of 13.84 ± 4.82,

which showed that nearly three-quarters (72.4%) of participants were at moderate CVD risk over

the next 10 years. Although the discussion of these findings was restricted by the lack of studies

in Ethiopia for comparison, the finding was inconsistent with studies in Brazil and South Korea

that found the majority of participants to be at low (77.9% and 54.2%, respectively) CVD risk

(356,365). However, interestingly, the proportions of participants at high CVD risk in the present

study was comparable with these study findings (10.6% vs 7.7%, and 12.6%, respectively). The

observed variations in CVD risks may be due to differences in risk factors, demographics,

behavioral and clinical risk profiles across countries. For example, the mean age in the present

study was higher than in the Brazil and South Korean studies. Similarly, there were differences

with other risk factors such as current smoking (5.8% vs 8%, and 27.7% in the present vs Brazil,

and South Korean studies, respectively), diabetes (28.12% vs 4%, and 8.8% in the present vs

Brazil, and South Korean studies, respectively), and the clinical risk factors differences (356,365).

These variations likely reflect participants’ risk factors by utilizing the same well-validated and

reliable (FRS) CVD risk prediction. Even though the proportion of participants with the high CVD

risk in the present study was low compared to moderate and low CVD risks FRS calculated, studies

reported that the FRS overestimates the 10-year CVD risk, which led to question the FRS external

validity that may in part be due to the inherent tool overestimation when used with population

other than where it was originally validated (USA) (366). Furthermore, a study indicated the BMI

FRS overestimated 10-years CVD compared to the lipid profile-based (367). Our findings were

limited by the lack of lipid profile test from many of our participants, which could lower CVD risk

estimates. Therefore, the possibility of obtaining accurate risk estimation may have been reduced

which contributed to high rates of disagreement between self-perceived CVD risk and the nl-

Framingham 10- years.

Comparison of proportions of self-perceived CVD risk against concordance-discordance

with the Framingham 10-year CVD Risk Estimated

Less than a quarter (23.34%) (Table 13) of patients had accurate (concordance of self-risk-

perception with that of the nl-Framingham 10-year predicted) risk perception of CVD risk.

However, being on long-term follow-up care at a tertiary clinic, disappointingly, the majority
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(76.66%) of them had inaccurate risk perception of CVD risk. This risk-perception inaccuracy

included both the underestimated (UE) and overestimated (OE) CVD risks i.e., just half (50.13%)

and fewer than a quarter (26.53%) of them UE and OE their CVD risk, respectively. The present

finding was consistent with several studies that reported poor risk-perception agreement between

patients’ perceived and their Framingham 10-year CVD risk calculated (363,368–371). However,

the proportion of risk accuracy did not differ by gender, which confirmed to previous studies

(371,372).

Inaccurate risk-perception is prevalent with tendencies for optimism (risk underestimation)

(5,369,373,374). Lowering CVD risk through lifestyle changes and the avoidance of adverse

events requires an accurate estimation of CVD risks. In several previous studies, rates of patients

who had accurate risk-perceptions were consistently low and comparable with the present finding

(363,369,370,374). However, some previous studies have documented higher rates of significant

associations between patients’ risk-perceptions and their Framingham 10-year predicted (353,356)

when compared to the current study findings. Such differences may be attributed to participants’

sociodemographic background. For instance, compared to the present study, most participants in

the Katz et al. 2015 (356) study had a higher educational levels. In other prior studies, higher

educational level was associated with better risk-perceptions (375) and by the same token patients

with low education level were found not to perceive their CVD risk accurately (372).

Our findings were supported by several previous studies which reported perceptions of

CVD risk did not necessarily agree with their predicted CVD risk (366,376–378). It is important

therefore to appraise individual factors when CVD perception is not congruent with objective

predictors of risk. According to the HBM (228,234), knowledge, and perceptions of risk were

conditional factors for behavioral change to occur, but alone were not adequate for individuals to

engage in the recommended actions (228,234).

It is apparent in the model, which has been widely used in health and behavioral research,

that the concept of individual perception of susceptibility and seriousness of the a disease threat is

recognized as the key components for optimal behavior changes (379). In HBM, it is generally

believed that an individual seeks preventive care including health screening if he/she has sufficient

motivation for the health issue of concern. On the other hand, this motivation is enhanced if he/she

believes that he/she is susceptible (perceived susceptibility) to a serious health condition or its

aftermaths (perceived severity) and that undertaking the recommended preventive behavioral
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action will avert or mitigate the known risk, taking into account the relative advantages of the

actions to be taken over barriers to actions (362,379).

The paramount importance of studies of risk-perceptions is their ability to uncover an

individuals’ risk appraisal of a disease threat or a health condition and ability to self-evaluate and

construe (accurate vs mis-perceived) its potential health consequences (255,380).

In the present study, in bivariate chi square test-analysis, the independent variables:

frequency of clinic visits for HTN, and duration of HTN were variables that had significant

relationships with patients’ risk-perception categories (i.e., accurate, underestimated, or

overestimated) at the 0.05 level of significance. However, there were no observed statistically

significant associations between the independent variables: sociodemographic (marital status,

educational status, monthly income, and age); clinical variables (family history of HTN, previous

history of hospitalization, history of comorbidity, SBP control, BMI status, and diabetes control);

behavioral variable (engagement in PA); and knowledge of CVD.

In MNLR analysis, CVD risk-perception was significantly associated with frequency of

clinic visits, diabetes control, HTN duration, and engagement in PA status but its association with

the sociodemographic variables (marital status, history of comorbidity, and age) did not reach a

significance level. Further examination of the risk-perception indicated that participants’ CVD risk

OE was significantly associated with clinical variables: frequency of clinic visits every 2 months,

frequency of clinic visits every 3 months, controlled diabetes, HTN duration of 10-14 years.

Participants who had visited the HTN clinic every two and every three months tended to

OE their CVD risk four and six times (OR = 4.338, and OR = 6.331), respectively compared to

those who had visited the clinic every four months or longer. Although there was a paucity of

literature regarding the clinic visits frequency, CVD patients’ visit frequencies are basically the

other dimensions of studies such as appointment attendance and health seeking behaviors of

patients with CVD. The current finding of patients’ CVD risk OE could be related to lack of BP

control, unalleviated symptoms, and/or the indefinite follow-up schedule required. Furthermore, it

is possible that patients may perceive and consider that their health conditions needed more

attention when they were put on such a schedule in comparison with, other patients they may know,

who were put on long appointment schedules (≥ 4 months). This is supported by a cross-sectional

study of patients with severe and poorly controlled HTN that found a significant association

between a clinic follow-up appointment attendance and poor HTN knowledge (381). In another
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similar study, CVD risk OE tended to be high among hypertensives, and was associated with old

age, family history of CVD. and smoking status (72). However, the former two variables did not

reach the level significance in the present study while the latter variable was very less prevalent

behavior noted among participants. In the present study, the proportion of risk accuracy did not

differ by gender, which was consistent with previous studies report (371,372). However, Frijiling

et al’s 2004 study reported that male participants had a higher risk-perception accuracy than their

female counterparts (72).

Some scholars suggested that CVD risk overestimation is preferred to underestimation

(382), as CVD overestimation may trigger patients for possible positive actions to reduce the

likelihood of adverse CVD outcomes. However, this may incur unnecessary costs on patients and

their families, and the health care services in individuals with over-motivated health seeking

behavior (383). Hence, the significant associations between patients CVD overestimated and their

every-two and every-three months clinic visits observed in the present study may suggest that

patients had much concern for the reduction of adverse CVD outcome as opposed to those who

had much extended return visit to HTN clinic. In fact, hypertensives who follow may benefit from

regular interval assessments (including analysis and interpretation of their current symptom

experiences, physical examination, and laboratory work-up). Furthermore, obtaining advice and

reinforcements on behavioral risk reduction (diet, PA, body weight, medication adherence

including monitoring of side effects and dose adjustments), as part of the routine health

communication with their HCPs should be encouraged.

In a previous study, of patients at low or moderate predicted CVD risk by FRS, over half

(56%) of them OE their CVD risk (363) however, this rate was much higher than the present

finding (26.53%). This difference may be explained by participants socioeconomic background

for example, the majority of the participants in the present study had low education level while in

Brawarsky et al (363) the overwhelming majority (92%) were high school graduates and above.

When examining patients specific risk factors, the study noted that compared to patients with

normal bodyweight by BMI, overweight and obese patients were more likely OE their CVD risk,

which was in contrast to our findings. This may suggest that patients may have some grounds for

their CVD risk estimation (over/underestimated) beyond what was observed in the present and

previous studies, which highlights the need for further research with different methodologic

approaches.
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Hypertensives with controlled diabetes were 90% less likely to OE their CVD risk

compared to those patients with no history of diabetes, which may suggest that patients with

controlled diabetes were more likely to perceive their CVD risk accurately than those patients with

uncontrolled diabetes. It is possible that this risk-perception may have initiated them to take tight

control on their diabetes. This may also signal that patients were quite aware of the CVD risk due

to diabetes and that that they controlled it well accounted for the subdued OE CVD risk. However,

compared to patients with no history of diabetes, those patients who had uncontrolled diabetes

were 14.1% less likely to OE their CVD risk but this was not statistically significant. Such a finding

may suggest patients lack of knowledge of uncontrolled diabetes link with HTN and its CVD

outcomes. Previous studies showed that patients with history of diabetes had higher CVD risk-

perception but was not significant (371,372). However, in another previous study, it was reported

that hypertensive and diabetic patients OE their CVD risk (72), which may be due to the fact that

chronic health conditions do impact emotional stress and the chronic emotional stress, in turn,

could lead to risk overestimation (356).

In the present study, hypertensives with HTN duration of 10-14 years OE their CVD risk

nearly 2 times (OR = 1.463) compared to those of patients with HTN duration of 20+ years, which

was consistent with a study in Nepal that reported significant association between HTN duration

of 10-15 years and CVD risk OE (384). Furthermore, in the present study, HTN durations exhibited

a U-shaped feature with the HTN duration of 10-14 years as peak suggestive of the extremum of

the effect of HTN duration on risk perception. In observations that contain limited data ranges such

finding may mislead the interpretation (385), which was however, less likely with the present study

as the observation contained more data ranges (HTN duration categories). The increasing trend

observed up to the vertex (HTN duration 10-14 years) followed by declines thereafter coincided

with most notable time to expect HTN complication appearance in a previous study (336).

Framingham Heart Study which included the original and offsprings who ranged in age

from 40-89 years, the progression of HTN to target organ disease such as  CHF and other CVD

complications occurred on average at 14.1 years (336). However, in a 78 months retrospective

follow-up study of hypertensive patients in Gondar (Ethiopia) that examined the progression of

HTN, complications were present at the time of diagnosis (386). This is likely due to late health

seeking behavior and reinforces why HTN is called “the  silent killer.” This study observed lower

rates of complications of HTN in the first three years with treaatment but after five years, the risk
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of developing complications increased three fold at seven years (386). The discripancy observed

between these two previous studies may be explained by the fact that low HTN control and

treatment adhernce rates in addition to late HTN diagnosis in Ethiopia suggests early onset of

complications among hypertesnives. In fact, the timing of TOD appearnce was suggested to

depend on several coexisting triggering factors in hypertensives (386). The observation of the U-

shape feature with CVD risk OE in the present sample evoked a sense of debate was limited by

lack of previous studies, which suggests the need for further resaerches.

Cardiovascular risk underestimation (Table 9) was significantly associated with

participants’ frequency of HTN clinic visits every 3 months; not engaged in PA; HTN duration of

5-9 years; and HTN duration of 10-14 years. Patients who had visited the HTN clinic every three

months UE their CVD risk three times (OR = 3.211) compared to those who visited at four months

or longer intervals. As the frequency of visit intervals extended (moving from every month onward

to every three months), the OR showed an increasing pattern but was not significant.

Hypertensives who did not engage in regular PA UE their CVD risk nearly three times (OR

= 2.585) than those regularly engaged in regular PA. This risk underestimation clearly explains

the sine qua non of accurate risk-perceptions in guiding individuals’ behavior to avert the potential

CVD outcomes, though the reverse is not always necessarily true. Patients’ risk UE may be due to

the fact that they did not perceive the seriousness of the CVD event likely due to their CVD event

free years of life with HTN, which might have suppressed their initiative of engagement in PA.

The present finding is consistent with a recent study in Indonesia that reported over half of

hypertensives had less engagement in PA from lack understanding of the link of HTN with CVD

outcome (387).

In the present study, participants with HTN duration of 5-9 years and 10-14 years tended

to UE their CVD risk 3 and 6 times (OR = 3.166, and OR = 6.354), respectively compared to those

with HTN duration of 20+ years. Therefore, participants’ underestimated CVD risk may have

potential adverse CVD consequences due to the uncontrolled HTN alone. Although several studies

indicated that FRS likely UE CVD risk in some populations (369,382) and in patients: age ≥70

years, with diabetes, CKD, LVH, and vascular diseases, evidence is lacking in Ethiopia. However,

regardless of the population variance and their characteristics, one study suggested that in patients

on treatment, use of risk factors for CVD risk estimation may underestimate the actual CVD risk

(370).
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In the present study, there were no statistically significant associations (Table 9) between

CVD risk-perceptions and sociodemographic (marital status, educational status, income, and age);

clinical variables (family history of HTN, previous history of hospitalization, history of

comorbidly, SBP control, BMI status); and the knowledge of CVD. These findings are consistent

with a previous study. However, in other previous studies family history of CVD was significantly

associated with CVD risk perception (375,378,388). In the present study, there were no CVD risk-

perceptions status differences across participants age range. However, several studies found

significant associations between adult development stage and CVD risk underestimation

(355,369,377,388–390). The observed lack of associations between non-modifiable risk factors

such as family history and age in the present study might be related to lack of knowledge that age

is independent risk factor by itself for CVD and the fact that these variables are basically out of

the participants’ locus of control. Furthermore, evidence shows that there were significant

interactions between age and other CVD risk factors (375). Furthermore, the lack of association

between participants’ risk-perceptions and age in the present study may also suggest that patients

after certain years of CVD free experience period might hold the misconception that the effect of

the disease to cause adverse CVD event is worn off and consider themselves no more at risk than

people of their age. However, the absolute CVD risk increases with advancing age, hence periodic

patients risk assessment with status re-stratification should be integral part of the hypertensive

patients’ routine clinical care.

In the present study, the lack of associations between patients’ risk-perceptions and clinical

variables and knowledge of CVD might be related to patients’ socioeconomic variables such as

educational level and health literacy skills, which were generally low in this sampled population,

and it was supported by plenty of previous studies (372,391–393).

The finding of prevalent CVD risk underestimation may be related to the less common

occurrence of CVD risk in the general population as CVD is in the emergent phase in Ethiopia

with less coverage by media in creating public awareness on the seriousness and escalating nature

of CVD, which was evidenced by participants source of information, and lack of a single lipid test

for most of participants. In this case, participants unrealistic CVD risk underestimation may be

due to general lack of information and awareness, which is also supported by literature that low

education and literacy skills were associated with unrealistic risk-perceptions (394).



111

Though the proportion of CVD overestimation was low in the present study, risk

overestimation did not necessarily lead to behavior modifications (356). This was further attested

by the HBM as the likelihood of executing recommended actions depended on weighing relative

benefits of actions over barriers to actions (379).

In the present study, the finding of significant relationships between underestimated and

overestimated risk-perceptions with HTN duration and frequency of physician visits was a

counterintuitive finding however, this may be due to the prevalent poor CVD risk-perceptions

(395). Patients with HTN, a chronic health condition, exhibited mal-adaptive coping behaviors

(denial/avoidance) when they perceived it uncontrollable illness (395). In the present study, the

significant risk-perceptions findings were more of the non-traditional risk factors ((such as

physician visits frequency, duration of HTN, engagement to PA) with further complicated overlaps

of underestimated and overestimated for some of factors that have obscured our full insight to the

direction of unrealistic CVD risk-perception. A study by Waters et al (2011) also found such a

commonsense expectation mismatch of risk-perception among patients with breast cancer (373).

Thus, the present finding might highlight a possibility of divergence of HCPs and patients’

perspective CVD risk considerations with possible mismatches of care provided to patients.

In the present study, the finding of high discordance between patients perceived and their

Framingham calculated can also be seen as patients might be more accurate about their predicted

risk-perceptions since the FRS overestimated CVD risk (367). However, to ascertain whether such

a finding is due to the risk score tool overestimation, or patients’ lack of risk recognition may need

prospective studies combined with regular patients’ clinical assessments than relying on cross-

sectional studies.

In summary, participants’ CVD risk-perception status should be understood as only time

specific findings, and it is worth remembering that this risk status is mutable over time either

progressively or regressively depending on the absence or presence of patients’ behavioral and

therapeutic measures. In a study of large samples (n = 3150) of adult patients in Brazil that

evaluated the progression of CVD risk profile based on extensive clinical and laboratory testing

approximately two years apart and that determined the CVD risk by the FRS, patients classified at

moderate and high 10-years risk at the first follow-up check showed a significant increase (31%)

(p < .001) on the second check-up despite the medical interventions continued during the interval

period. This suggests the progression of CVD risk status even with medications. Alarmingly, the
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study uncovered that two-thirds of those who were classified at high CVD risk at the earlier check-

up did not exhibit improved risk status after two years. Yet again, the study documented further

deteriorations of risk profile levels in TC and LDL-c, and HDL-c, and no significant mean BP

changes on top of the advancing age risk factor (396). Thus, regular patients’ risk assessments and

re-stratifications with practical preventive and therapeutic measures are critical to reduce the

potential adverse CVD outcomes among hypertensive patients.

In the present study, the fact that the higher proportions of patients had low CVD risk-

perception suggests the need for planned CVD risk factors awareness and knowledge patients

teaching, and on the other hand the finding of large proportions of patients with moderate CVD

risk by the nl-FRS suggests the critical need to capitalize on designing lifestyles risk reduction

strategies for hypertensives.
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Objective 4: Determine the CVD risk reduction behavioral status among adult hypertensives

attending follow-up care at a tertiary outpatient clinic in Addis Ababa, Ethiopia.

The present study examined the status of CVD risk reduction behavioral practice among

adult hypertensives attending follow-up care at a tertiary outpatient clinic in Addis Ababa,

Ethiopia. The majority of participants (56.5%) had low CVD risk reduction practices with a lower

mean score (mean 3.48; 95% CI: 3.37, 3.60), which indicates higher rates of unmanaged risk

factors that may result in future adverse CVD events. This finding is comparable with findings of

44%-59% hypertensives’ in previous self-care behavioral practice studies report in Ethiopia (397–

400) and other African countries such as Tanzania (401). Furthermore, it is also comparable with

recent hypertensive patients studies finding in Nepal (402) and Indonesia (403) that documented

57% and 55%,respectively had adopted self-care behavior for CVD risk reduction. However,

compared to previous studies and meta-analyses documenting 16%-44% (44,404–407) of

participants practiced CVD risk reduction behaviors in Ethiopia, the present finding showed higher

proportions of hypertensive patients had adopted the recommended lifestyle CVD risk reduction

practices. These findings collectively show that in Ethiopia CVD risk reduction practices are low

in a population at high risk for adverse events. Low CVD risk reduction behavior adoption also

has been documented in other LMICs such as Pakistan (408), and in West Bengal (409). Healthy

lifestyle is considered first-line management for hypertensives with further benefits that reduce

CVD risk (410). Although CVD risk stratification guidelines are being initiated at primary

healthcare facilities in Ethiopia (411), its availability is low and remains uninsured making access

more difficult in many Eastern SSA countries including Ethiopia (412).

Physical activity

Further examination of participants’ specific CVD risk reduction behavioral practices (Table 10)

revealed mixed findings that were both positive and negative regarding CVD risk reduction

behavioral practices. The highest CVD risk reduction practice was the engagement in PA. Greater

than three-quarters (83.6%) of participants were engaged in weekly regular to moderate PA. This

is consistent with previous studies in Ethiopia that found 77% (413) and 83% (397) of

hypertensives met the recommended guidelines for PA, 150 minutes weekly at moderate intensity

level.  This is consistent with a study in Tanzania which showed 93% of hypertensive population

surveyed, met PA guidelines (146). According to the recent Ethiopian STEPS Survey (2016)

report, over three-quarters (86.4%) of the population fell to the moderate-to-high level PA activity
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category (31) that suggests PA was generally high in the population, primarily due to the fact that

over 80% of the population were rural dwellers. We did not investigate participants activity levels

who resided outside Addis Ababa and may be due to HCP’s encouragement since engagement in

PA was not consistently reflected across studies of hypertensives in Ethiopia and surrounding

countries. The stronger engagement in PA may provide an opportunity for designing intervention

to lower other CVD risk factors. Our findings of higher engagement in PA guidelines are in

disagreement with a number of individual and meta-analyses studies, which showed  low

adherence to the recommended PA guidelines in Ethiopia and in other LMICs

(398,405,407,409,414). A previous study that used objective fitness measures (accelerometer,

maximum oxygen uptake) versus self-report showed greater PA risk reduction  behavior (57% vs

30%, respectively) (415). Physical activity level was based on self-report in the current study,

which limits interpretation due to overestimation or underestimation of activity level. Use of

objective measures such as accelerometers are needed to more accurately depict PA levels to better

ensure CVD risk reduction strategies. Additionally, it is necessary to assess the physiological

results of PA (such as aerobic capacity, blood biomarkers, and clinical characteristics) that may

demonstrate its more direct positive impacts on CVD endpoints.

The strong link between PA and health benefits and CVD risk reduction are well

established (416,417). Individuals engaged in regular moderate PA had 20%-25% reduced risk of

CVD while this cardioprotective effect was heightened to 30%-35% for those with a high PA

engagement (417,418) and this cardioprotective gain was further backed by findings from meta-

analyses of large samples that found a huge reduction in CVD mortality by as high as 50% for all-

cause mortality (113,415). However, to gain this health beneficial effect of PA, adults should

perform at least 150 minutes a week of moderate intensity or 75 minutes a week of vigorous

intensity aerobic PA or an equivalent combinations (410). Some individuals such as those who are

older, sedentary and planning to engage in higher levels of PA or those with a family history of

CVD should undergo exercise testing to avoid potential adverse events (410). Hypertensives

should be encouraged to engage in PA at each clinic visit.  Patient education on multiple bouts of

PA also could be considered, instead of the 30 minutes PA at time each lasting at least 10 minutes,

and evenly spread throughout most of the days (4–5 days), and preferably every day of the week.
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Smoking

In the present study, the overwhelming majority of the participants were nonsmokers,

which indicates a positive CVD reduction behavior among the participants. This finding is

consistent with previous studies of hypertensives in Ethiopia (398,405,419). The  smoking trend

has continued to decline in Ethiopia  16% in 1995 (420), 12% in 2008 (28), and more recently

4.6% in 2016 (30). This decline in smoking may be in part due to a national campaign of tobacco

use regulation by the government of Ethiopia in March 2015 (421). In addition, the lower rate

(5.8%) of participants who smoked in the present study may be due high knowledge (Table7,

Objective 2) of smoking as a risk factor for CVD and preventable cause of death. However, the

present finding is much different from what was observed form studies in other African countries

such as Tanzania and Kenya that reported about 20% and 14% of patients with CVD, respectively

were smokers (401,422).  In fact, according to the STEPS Survey of those countries, the smokers

rates in the general population were higher, 14% in Tanzania (423) and 13% in Kenya (424),

compared to the 4.6% of the Ethiopian recent finding (30). These differences may reflect the recent

national campaigns on the health benefits of no smoking in Ethiopia. Smoking, being one of the

modifiable CVD risk factors, has long been recognized to increase the incidence of fatal CVD

outcomes mainly CHD (203,205,206). Smoking results in the development of CV events through

its several roles on the development of atherosclerotic changes in vascular beds with acute

thrombosis of the narrowed vascular bed that, in turn, precipitates an acute CV event of clinical

atherosclerotic syndromes such as stable angina, acute coronary syndromes, stroke, and sudden

death (203,207–209). Smoking has both immediate and sustained impacts on the atherosclerotic

process ranging from endothelial dysfunction to organ damage and acute clinical events (205,207).

Furthermore, a significant relationship between smoking and early onset CAD was discovered in

recent research (425). Similarly, many of the CVDs such as CHD, stroke and PAD by large are

attributed to smoking, though others such as HTN, diabetes, hyperlipidemia and advanced age are

equally important (426).

Since 2004 countries that have followed Ireland, who initiated, in posing a strict smoking

ban at work and public venues appear to have reduced number of active smokers (426,427). Since

this action would seriously jeopardize the tobacco industries’ benefits, they may switch their

markets from the developed to the developing nations where the ban is not enacted and the vast

majority of cigarette smokers live or where the ban lacks law enforcement (427). Thus, improving
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public awareness of tobacco’s health damage, law enforcement of the smoking ban legislation, and

posing a higher taxation on tobacco trading may largely have a positive impact on the primordial

and primary prevention of CVD, and general health and economic effects from cigarette smoking.

Even though the proportion of smokers in the present study was considerable low, HCPs should

use the at interval visits as an opportunity to assess and identify smoker patients and delivery

effective counseling and set the motivation to quit smoking. Case study reports from even among

the resistant and unwilling patients to quit smoking showed that HCPs initiated interviews to quit

smoking has been seen to increase patients’ motivation for successful results (428).

Dietary sodium intake

In the present study, less than half (42%) of participants used < 5 - 6 gm of salt per day

indicating a lack of dietary salt restriction among participants. This finding is consistent with

previous individual and meta-analyses studies finding of sub-optimal (26%-57%) adoption of low

dietary salt among hypertensives in Ethiopia (399,405,406,419,429–431). However, a few studies

have reported higher rates (69%-81%) of adherence to low dietary salt intake behavior among

hypertensives in Ethiopia (397,400), which contradicts  our findings. These differences might be

due to the heterogeneity between data collection questionnaires used, where the comparison

authors used the blanket approach to elicit dietary salt intake response from participants than

asking a more measurable and definite amount of salt used in food, which was prone to a recall

bias.

The adoption of a strict dietary salt restriction is one of the important dietary behaviors

required of hypertensives to achieve a target BP control with the ultimate goal of preventing target

organ diseases and CV events. In humans, excess salt intake primarily causes an elevated BP due

to excess water gain (130,136,432). In addition, for each  gram increase/day in salt intake  a 26%

increase in obesity risk is reported (433). A higher salt (> 5g/d) intake than the current

recommended guidelines (432) has dual roles in HTN. First, it directly causes plasma volume

expansion leading to high BP, and secondly through contributing to overweight and obesity, which

is an important risk factor for HTN that, in turn, is a major risk factor for adverse CVD outcome

(434,435). In the present study, despite the lower proportion (42%) of participants’ adoption of

low salt intake, the majority (60%) of them were either overweight or obese by BMI that suggests

the existence of compounding problems and multiple risk factors for CV events among this

population. Findings of meta-analyses and prospective cohort studies showed that the increased
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risk of CV events associated with a higher salt intake is most prominent in those with HTN

(130,132–135,436). On the other hand, in patients with HTN, strict adherence to a low dietary salt

intake was associated with reduction in SBP and lower rates of CVD events (436). According to

the WHO (2012) guideline on sodium intake recommendation, adults need less than 5 g (a

teaspoon) of salt per day, which is equivalent to 3 g of sodium (432). A rise in SBP, due to excess

sodium, was linked with CVD events for example, salt intake was observed to cause an increase

in aortic SBP, which is more predictive of CV events than it would on brachial SBP (437).

While there are limited data on population salt intake in Ethiopia and African countries in

general and hypertensives in particular, it is generally believed that a higher daily use of salt than

what is recommended by WHO 2012 (432) is likely occurring due to  the local tradition of home

food preparations in Africa. For example, in South Africa up to 46% of salt consumed is added

during preparation of food or at the table and still the larger proportion of the remaining salt

consumption comes from processed food (437), which are suggestive of the higher use of salt-rich

foods. In SSA countries, the effect of salt intake on BP was underemphasized compared to its

effect on BP although the WHO supported STEPS Survey (31).

In Ethiopia, the consumption of processed food is slowly growing as a consequence of the

rapid urbanization that brought an increased access to unhealthy ultra-processed food (438)

containing excess salt. Even though the present study was conducted in the metropolis Addis

Ababa where consumption of process foods is relatively high, at this point in time, the consumption

of processed food might not be a crucial concern for the present participants considering their low

purchasing power of these foods based on their income observed. The ulture and tradition of liberal

salt adding to raw food items in preparation for stew and cooking (28), should be a pressing

concern. Such practices were documented in previous epidemiological study in Ethiopia (28,432).

Patients’ knowledge of dietary sources of salt, food preparation practice at home and consumption

of processed foods should be assessed to encourage them adopt the salt reduction behavior at all

clinic return visits; with special emphasis during holidays when dietary restrictions are more

relaxed and sodium intake increased.  Improving patients’ acceptance and disclosure of his/her

health condition may relief the social pressure and enhance the BP control, which is the prime

factor for CVD event risk reduction. Furthermore, improving patients’ knowledge of variants of

natural food contents of sodium such as meat, milk, and shellfish (though not commonly consumed

in Ethiopia) should be HCP’s concern during the follow-up visit encounters. However, it must be
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noted that the present study’s finding is based on patients’ self-report and did not take into account

the dietary sources of participants’ salt intake either. Thus, research studies that utilize more valid

and robust check of patients’ dietary sodium consumption using food items inventory and urinary

sodium excretion test can be seen as an alternative technique in future.

Vegetable and fruit intake

In the present study, less than one-third (30%) of participants ate the recommended (≥ 5)

servings of fruits and vegetable/day. Previous research in Ethiopia has attempted to examine fruit

and vegetable consumption, but has not been a target or emphasized as a CVD risk factor which

limits our interpretation. One study conducted in southwest Ethiopia by Angelo and colleagues

(2020), where fruits and vegetables production are relatively abundant,  only 39% of hypertensive

patients followed the  DASH diet (406), consistent with  our finding. Similarly, in one systematic

review of stroke prevention practice among hypertensive patients, there was greater heterogeneity

(37% - 87%) regarding the vegetable consumption (407). Although Ethiopian are predominantly

(80%) rural and agriculturally dependent a significant number (41% - 75%) of  households did not

grow fruits and/or vegetables in Addis Ababa which was suboptimal (439). Fresh fruit

consumption was often thought the intake of processed fruit juice in urban areas (440,441). A

recent survey reported the average fruit and vegetable consumption was very poor (0.9 days and

1.5 days/week) (31). Similarly, the Ethiopian’s per capital consumption of fruits and vegetables

was the lowest (7 Kg/person/year) compared to East African countries (such as Sudan and Kenya)

primarily due to low income and poor dietary habits (440) and is far less than what is recommended

by WHO and Food and Agricultural Organization (FAO) (146 kg/person/year or 400gm/day)

(440). In addition, there is a lack of awareness of the health benefits of fruit and vegetable intake

on CVD risk reduction (440). According to meta-analysis of prospective study findings,

consumption of more fruits and vegetables were inversely associated with CVD events such as

CHD and stroke with the dose-response relationship of greater protection effects with five or more

servings/day (441,442). Adequate consumption of fruits and vegetables exerts its CV health

benefits through several avenues: 1) of primarily their abundant dietary fiber contents (441); 2)

their low glycemic loads and low energy density that play an important positive impact on weight

control and obesity reduction (441); and 3) their micro-nutrients richness as precursors of

antioxidants required for the elimination of free-radicals and the protections offered against lipid

oxidation damage on vascular endothelium (441). Besides, fruits and vegetables are also rich in
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minerals such as potassium, magnesium and calcium that are vasoactive mainly in inducing

endothelium-dependent vasodilation for BP reduction (443). Although the consumption of fruits

and vegetables is generally very low among the population of Ethiopia, such a low finding is

unexpected among this CVD risk population that have tertiary care HCPs. In the general

population, increased fruit and vegetable intake can be expected to improve with increased

education on the CVD benefits by HCPs. Evidence from  clinical research shows that early

awareness following the detection and diagnosis of HTN and adoption of heart health diets

including fruits and vegetables has a favorable effect on reducing CVD events (such as stroke by

40%) among high-risk patients (407). It is imperative that clinicians inform patients during routine

clinic visits of the importance of dietary intake of fruits and vegetables as a strategy to reduce CVD

morbidity and mortality.

Alcohol intake

In the present study, the adoption of low-to-moderate alcohol intake in the last 12 months

was remarkably low (7.7%). Similarly, the rate of excessive alcohol use beyond moderation

recommended was also negligible (3.18%). However, it was interesting to note that the

overwhelming majority (89.12%) of them were abstainers. The present finding contradicts with

findings from systematic review and meta-analyses studies in Ethiopia that documented two-thirds

to three-fourths of hypertensive patients on follow-up had moderate alcohol intake (404,405) The

difference may be due to the lack of differentiating abstainers from those who drink alcohol in

moderation in prior studies. However, individual studies that separately analyzed the abstainers’,

reported higher rates (67% - 88%) of this subgroup among hypertensives (399,400,429,431,444),

which is comparable with the present study finding. Based on the present and previous studies

findings, better definitions of alcohol intake may be needed in order to accurately capture actual

alcohol intake in future studies.  In the present study, hypertensive patients tended to abstain from

alcohol use rather than drink in moderation.

Both the beneficial and potential adverse health effects of alcohol intake depend on the

average volume and patterns of consumption (114). Although a small-to-moderate amount of

alcohol intake (1-2 drinks/day for men and one drink/day for women) was suggested to have a

cardio-protective effect. Based on strong evidence, greater than this amount of alcohol is

associated with potentially harmful cardiovascular effects (115–117). Although a postprandial

alcohol intake in the recommended amount was suggested to suppress the potentially toxic non-
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esterified fatty acids (NEFA) and  its cardio-protective effects; it cannot diminish the transient

postprandial decline in HDL- cholesterol (115). Previous studies suggest alcohol in moderation

improves endothelial function through the activation of the endogenous nitric oxide synthase

expression (eNOS).  High alcohol daily intake and binge drinking may impair this mechanism

(445) by decreasing in eNOS and impaired vascular function (445). There is also evidence that

those who abstain from alcohol may also have an impaired endothelial function (446).

In an experimental study that investigated the acute effect of binge drinking on the vascular

endothelium, a single episode of binge drinking was found to impair arterial endothelium-

dependent and independent vasodilation leading to an elevated BP (447). Hypertensive individuals

who  likely already have endothelium dysfunction, may be at even greater risk for adverse events

from the occasional binge drinking (445,446,448).  Based on the evidence alcohol in moderation

as recommended for cardioprotective benefits should be advised by HCPs during clinic follow-up

visits for hypertensive patients who drink.  It is important that hypertensive individuals also

understand the heightened risk they are in for adverse CV events when they drink excessively.

Diabetes control

In the present study, a remarkable proportion (28%) of participants had diabetes

comorbidity, and their diabetes control was very poor which suggests patients were at increased

risk for adverse CVD outcomes. This finding is supported by a number of previous studies (449–

452). In a prospective cohort study, the coexistence of HTN-diabetes clinical conditions was

suggested to have synergized damaging effect on vascular endothelium with a heightened risk of

macrovascular disease leading to CV events (such as MI, stroke, and mortality) and microvascular

diseases (nephropathy and retinopathy) (453) that largely accounted for poor BP and glycemic

control, which demands tight glycemic control. On the contrary, patients with diabetes and HTN

with tight control of these disease conditions were observed to have a lower risk of CVD events

such as strokes, compared to those patients with less intensive control (454). Despite our

participant having a lower rate of target SBP control, which was much lower among patients with

comorbid diabetes than those with HTN alone, our finding is indicative of the potential risk of CV

events among the study population requiring further investigations of the underlying factors

contributing to poor BP and diabetes control and urgent management approach for achieving

optimal BP and glycemic control. Despite the better knowledge about the CV risk due to
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suboptimal BP and glycemic control, our data suggest that there is a clear gap that requires critical

appraisals of patients’ management and further research to delve into the root problems.

Medication adherence

The rate of adherence to taking antihypertensive medication in the present study was high

and is consistent with previous research that reported higher adherence among hypertensive

patients in turkey (455–457) but higher than the finding of several research report (187–189,198).

This difference might be due to the present participants were followed at the highest referral clinic

with the majority of them having a relatively monthly-bimonthly regular clinic visit, which may

also suggest that patients attending to the highest level of care may follow strict instructions given

from their HCPs. It is also possible that the adherence variation may be due to tools used to

measure medication adherence rate. Medication adherence measured with self-report

questionnaires tends to produce an exaggerated adherence rate compared to validated tools (198)

though studies of systematic review and meta-analysis findings indicated that the pooled

percentage of adherence rate ranging from 65%-69%) that indicate a moderate adherence

(199,458). Poor medication adherence was one of the main reasons for suboptimal high BP control

and may lead to adverse CV outcomes by accelerating the progression of atherosclerosis and

destabilizing the vascular lesion resulting in the precipitation of acute coronary events (190). The

goal of HTN management is to reduce adverse CVD outcomes through the reduction of high BP,

which requires strict adherence to antihypertensive medications. However several previous studies

of antihypertensive medication adherence in Ethiopia reported prevalent low adherence rates

(89,187–189). However, findings from a recent systematic review in Ethiopia showed a pooled

prevalence of medication adherence rate of 65.4% among hypertensive which suggests a moderate

rate showing some improvement in recent year (44,199) that indicate gradual improvement in

hypertension medication adherence over time.

Psychological stress

Findings from our current study indicated that only a tenth (10%) (Figure 8) of participants

managed their stress effectively. This suggests that the overwhelming majority (90%) were subject

to the sustained effects of chronic stress which has been shown to negatively impact cardiovascular

health outcomes. This is similar to a study in India that reported (84%) of hypertensive patients

had unmanaged stress (459). Stress management as a determinant of CVD risk reduction has
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received little research attention in Ethiopia.  Even fewer studies that have examined stress levels

among hypertensive patients have documented much lower rates (55% - 59%) of  stress (398,413)

than our findings of 90%. Similarly, findings from a tertiary level care in Nepal found more than

half (55%) of hypertensive patients  managed stress (402). Differences in findings may be related

to sociodemographic, stress awareness levels, and strategies used to manage stress by individual

patients and advice received from HCPs. In Ethiopia, hypertensive patients’ understanding of

stress is not addressed by the HCP or included in health histories which provides an opportunity

to determine issues related to psychological health and what coping mechanisms are utilized. In a

study conducted in India with similar findings of stress  (96), the proportion of patients that sought

stress related consultation from HCPs was very low (2.4%) (459) In both studies (India and

Ethiopia), financial limitations were key components driving the levels of stress observed. (459)

In the Indian study, the  effect of stress  on HTN management showed that nine-tenths (89%) of

patients with unmanaged stress were  not adhering to the treatment of HTN while 95% of those

with no or managed stress had greater adherence with the recommended pharmacological

treatment (459). Furthermore, a statistically significant (p <.001) difference in BP control rate was

observed among patients with no or managed stress (76%) compared to those with unmanaged

stress (20%) (459). Further study is needed in Ethiopia to determine the extent to which stress

influences on adherence in HTN management.  Given that Ethiopia has elevated levels of stress as

the current study showed, it may be important to develop stress management programs or address

stress levels to improve BP management.

A considerable number of epidemiological and pathophysiological studies including the

international INTERHEART study indicated that chronic psychosocial stress was linked to

etiology and progression of CVD (218,222,223). Furthermore, a study by Rosengren et al (2004)

has observed that individuals with chronic stress had 2-fold or greater risk for CVD events such

as MI (224). It was also suggested that stress induces a vascular inflammatory response in CV

system which may accentuate the atherosclerotic disease process in up to 40% of cases leading to

the increased risk of heart disease (460). The mechanism by which chronic psychological stress

leads to the development of CVD is linked to the activation of the hypothalamic-pituitary-adrenal

(HPA) axis resulting in excess release of the corticotrophin releasing hormone (CRH) and the

dysregulation of the sympathetic nervous system (218,222,223). Chronic activation of CRH leads

to  negative psychosomatic effects with pathologic consequences, such as autonomic dysfunction,
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inflammatory reactivity, oxidative stress, insulin resistance and diabetes, endothelial dysfunction,

low heart rate variability and elevated BP, platelet abnormalities, with an increase in CVD risks

(218,222,223). Among individuals with chronic psychological stress maladaptive unhealthy

behavioral coping practices such as poor diet, high BMI (which are observed in this study),

inactivity, and smoking (though not common in this study) were also more likely to lead to the

development of more risk factors for CVD (218).

Regardless of its substantiated destructive effects, chronic psychological stress is

potentially a modifiable CVD risk factor. Substantial evidence in literature highlights

individualized behavioral activities and stress management skills that target at psychosocial stress

were found to reduce stress level and were cost efficient that, in turn, reduced the elevated BP and

lowered the strain on the CV system (461,462). Furthermore, implementing stress management

intervention can have clinically useful effects in the secondary prevention of CVD outcomes (MI

and stroke) and mortality in hypertensive population (227). Stress assessment and their potential

sources should be part of the routine care of hypertensive patients to design individual tailored

interventions to help reduce the negative physiological pathways that result in adverse CVD

events. The encouragement of healthy behaviors such as maintaining PA (as observed in this study)

and educating patients on additional stress management skills were suggested to have greater

protection against the adverse effects of stress (463). Emphasis should be given to the more at-risk

patients such as older adults where their capacity to adapt to stress declines (460). Interventions

aimed at stress management techniques with the involvement of clinical psychologists may be

worthwhile effort to employ to address psychosocial needs. Importantly, patient education on the

recognition of stressor, and skills in managing them are of paramount importance since stress

levels may not be situation dependent but rather on how the individual perceives their self-control

of stressors (464).

Objective 5: Determine the associations among CVD outcome risk reduction behaviors

status, and demographic and clinical profiles, knowledge, and risk perception scores of adult

hypertensives attending CV follow-up at in tertiary hospital Addis Ababa

Factors associated with CVD risk reduction behaviors

Further examination of participants’ specific CVD risk reduction behavior practices (Table

10) revealed some encouraging but also poor practices. Higher CVD reduction behaviors were
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observed regarding PA, no smoking, and medication adherence rates. However, for many CV

protective behaviors: dietary salt restriction, servings of fruits and vegetables, stress management,

and alcohol moderation, the rates of behavioral adoption were low.

In the ordinal logistic regression model (Table 13), several participants’ sociodemographic

and clinical factors were identified to significantly influence their high CVD reduction behaviors.

However, there were no association observed between patients’ CVD reduction behaviors and

their knowledge of CVD risk factors and CVD risk perceptions.

Participants who have no comorbidities were three times more likely to have practiced the

high CVD risk reduction behavior as compared to those with comorbidities. Although the impact

of comorbidity on CVD risk reduction behavior has not been widely examined but may compete

with other chronic conditions, it is more difficult to adhere to the recommended guidelines (269).

Our finding is supported by previous studies findings that hypertensives with comorbidity were

72% less likely to have practiced CVD reduction (465,466). Furthermore, comorbidity such as

depression was linked to poorer prognostic risk (466), which may be due to its deleterious effect

and poor adherence to CVD risk reduction behaviors. Over two-thirds (70%) of our study

participants had depressive symptoms indicating it should be routinely assessed in hypertensives.

The high burden of comorbidities may reduce patients’ motivation for risk reduction behavior due

to its psychological and/or physical burdens. Contrary to our findings, however, earlier studies

have shown that hypertensives with comorbidities had a considerably higher adherence rate to the

necessary lifestyle adjustments than those with HTN alone (467). Comorbidities may incite

patients to take their health seriously and engage in risk-reducing behavior, which may help to

explain this discrepancy. Early comorbidity screening, HTN monitoring, risk factor evaluation,

and intensive multifactorial lifestyle modification may help hypertensives experience less

comorbidity development and its burden.

The observed statistically significant associations between patients’ high CVD reduction and

every three-month clinic follow-up visit in the present study may suggest that patients had a

reasonable concern for the reduction of adverse CVD outcomes based on their previous

assessments and knowledge gained regarding risk factors and the required behavioral adjustment

from the HCPs during the follow-up. Hypertensives may benefit from regular interval assessments

(including analysis and interpretation of their current symptom experiences, physical examination,

and laboratory work-up). Furthermore, obtaining advice and reinforcements on behavioral risk
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reduction (diet, PA, body weight control, medication adherence including monitoring of side

effects and dose adjustments), as part of the routine health communication with their HCPs may

have accounted for the high-risk reduction behavioral practice. Even though studies on this topic

have yielded few results, the frequency of clinic visits may be a reflection of patients with CVD’s

health-seeking behaviors, related to patients’ perceptions that their BP and symptoms are under

control, that clinic visits have been scheduled at regular intervals by doctors, or related to the

COVID-19 pandemic season. According to the current HTN management guidelines (468), clinic

visits every 2-4 months should be conducted for patients who have achieved the target BP control.

However, only 14.1% of our study participants had every three months follow-ups visits, while

nearly three-quarters (72.1%) of them, and in other studies, the majority of hypertensives (265,266)

had the visit follow-up clinic scheduled monthly and/or bimonthly for HTN that may suggest

patients were being monitored more closely to achieve BP control that required medication

adjustment (based on patients’ adherence and possible drug side effects) and evaluation of target

organ disease and the co-existence of comorbid conditions. Hypertensives-HCP visits should go

beyond BP monitoring and medication refills. Rather, the visit should provide the opportunity to

improve the CVD risk reduction behavioral adoption and should be a key patient education goal

during the clinic follow-up visits and is an area of future research.

Participants with normal body weight were nearly three times more likely to have high CVD

risk reduction behaviors compared to obese participants. The present finding is supported by

previous research that a normal BMI is a predictor of adequate self-care management among

hypertensives (431) and that hypertensives with a normal BMI were more likely to adhere to self-

management behaviors (419). The development of obesity is multifactorial including being

sedentary, genetic predisposition, and environmental contributors (such as socioeconomic,

behavioral, and epigenetics) (469). The finding that the majority (60%) of our study participants

were overweight or obese indicates the importance of weight control in this population.

(399,408,410). According to data from the SSA (154) obesity is a health concern, and certain

African nations, like Nigeria, have higher rates of obese hypertensives (470). It was well

documented that weight reduction among hypertensive adults was accompanied by BP reduction

(471). Interventions that target patients’ behaviors favoring for weight management in overweight

and obese such as heart healthy diet and a low-salt diet along with continued BMI assessments
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during the clinic return visits are crucial to reduce the potential adverse CV risk, particularly for

patients with additional signs of metabolic syndrome.

The significant association between the high CVD risk reduction behavior and the HTN

length of 5-9 years as opposed to 15 years or longer seems appropriate. In the original and

Framingham Heart Offsprings Study of a large sample of participants aged 40-89 years the

progression from HTN to CHF and other CVD complications occurred on average at 14 years with

a peak 5 years survival of only 24% of males and 31% of females (336). Due to the disease's

asymptomatic progression and the potential late health and sickness behaviors of our study

participants, complications could parallel the 5–9 years of HTN length in our participants with

possible symptom experiences that could serve as a warning for patients to heavily engage in risk

reduction behavior. We also noted a shorter mean and median HTN duration in the current study,

which is consistent with several previous studies of hypertensives in Ethiopia (265,310).

Furthermore, nearly two-thirds (63%) of our study participants had an HTN duration of < 10 years which

conforms to previous research (265,266). All that is in support of the 5-9 years HTN length to match

the likely time for appearances of HTN complications and may trigger patients for high CVD risk

reduction behavior.

The odds of practicing high CVD risk reduction behaviors were two times higher on

average for young adult patients as compared to the combined low and moderate category CVD

risk reduction behavioral practice adaptors of old age adult patients. This finding is supported by

a study finding from northen Ethiopia (429).The observed phenomenon may be due to likely

multiple pathologies in old age, and HTN complications with more extended duration of HTN on

top of the age-related overall physiological deterioration in old age that limits patients’ ability to

engage in risk reduction behavior such as PA. Furthermore, old age patients’ economic factors

may limit their fruits and vegetables consumptions at the recommended servings. In previous

research economic status was an inverse explanatory for the adoption of CVD risk reduction (472).

When depressive symptoms were present, the high CVD risk reduction behavioral practice

was 9% less likely to happen; nonetheless, this finding was statistically insignificant despite having

clinically substantial implications. The combination of depressive symptoms with HTN may

operate as a deterrent to patients engaging in CVD risk-reduction activity, which could have

detrimental effects and impair the clinical outcome of CVD (432,473). This finding can act as an

important reminder for HCPs who monitor hypertensives, to use a depression screening tool to



127

detect depressive symptoms as soon as possible and refer patients to get psychiatric guidance to

improve CVD risk reduction behavior with the ultimate goal of preventing negative CV outcomes.

In summary, CVD risk reduction through lifestyle modifications continued to be at stake even

in most affluent nations (474). Creating desirable and targeted health behaviors for better

prevention and reduction of future CV events in hypertensives should be based on a wider scope

and in-depth recognition of patients’ risk factors appraisal at all times during the clinic follow-up

visits. Early screening of comorbidities and appropriate treatment of the individual hypertensive

patient may help to improve adhere adoption of healthy lifestyle behaviors to reduce adverse CV

outcomes.

Strength of the study

The present study has a number of strengths. First, most importantly, there were no reported

research that examined hypertensives risk perceptions in previous studies in Ethiopia that this

study was able to reveal. Second, there was a major gap in knowledge concerning CVD risk

reduction behaviors practiced among adult hypertensives in Ethiopia. The findings from this study

helped fulfill that void which was novel and provides future directions for increasing awareness of

risk reduction behaviors. Thirdly, the knowledge of CVD risk factors had not been studied in

previous research among hypertensives that this study examined that may be used to develop a

planned teaching program and implement at all levels of care with the aim of improving patients’

knowledge and heighten their risk perceptions. The study's strengths also included its prospective

data collection methodology, appropriate power, use of validated instruments, and first-time use

of nl FRS in Ethiopia and its therapeutic value of determining that hypertensives had a moderate

10-year chance of developing CVD justifies taking behavioral precautions against the anticipated

risk.

Limitations of the study

Results of the present study has to be cautiously interpreted in light of some of its

limitations. The study was a cross-sectional by design and its findings are limited to associations

vs causality. Though the study was conducted at tertiary hospital level of care with large sample,

it was a single site study that limits its generalizability to patients attending other levels of hospital

care. Participants education level was low, risk perception is based on patients’ compression ability

of CVD risks, and the risk perception was measured on scale validated in different population.
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However, despite these aforementioned limitations of the study, the study yielded a number of

novel findings that outweighs its limitation with significant implications. Self-reported data recall

bias, lack of lipid measures documented.

Conclusions

Hypertensives’ practice of CVD risk reduction behaviors was low, with a variety of

unmanaged risk factors and few cardioprotective behaviors reported. The absence of co-

morbidities, maintaining a healthy weight, having HTN for 5–9 years, scheduled clinic visits every

three months, and being a young adult were predictive of performing high-risk CVD reduction

behaviors. Despite being on long-term follow-up at a tertiary-level clinic hypertensives, were at

moderate risk for CVD events by an objective measure, nl-FRS. Target blood pressure control was

low particularly among overweight and obese hypertensives with comorbid diabetes and CKD.

Most participants lacked knowledge of risk factors for CVD, and characteristics of CVD.

Implications and recommendations

Since the study was carried out at a tertiary referral care setting the present study findings

have several clinical practice, research and policy importance and implications. The findings

suggest that HCPs should:

 Screen on a regular basis the patients’ CV risk reduction lifestyle behavior during

scheduled clinic visits.

 Appraise CVD, lifestyle risk factors and early comorbidity assessment among young to

middle aged adults when treatment is most likely to have the greatest benefit for preventing

complications and adverse events.

 Provide patient education of lifestyle behaviors known to prevent or delay adverse CVD

events such as reduced salt intake, adequate fruit and vegetables servings, glycemic control,

weight management during follow-up clinic visits.

 Address knowledge and literacy levels of the majority of patients seen in the outpatient

clinic by providing materials and directions that are easy to understand and follow.

 The HTN clinic/the specialist team should focus on patients’ self-sustained goal BP control

for the optimum self-management of HTN.

 Screen for depressive symptoms and stress on a routine basis using simple tools such as

the PHQ-2 or 9 and the PSS, respectively. If patients are experiencing depressive symptoms
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indicative of major depression they should be further evaluated by a clinical psychologist

or psychiatrist for potential treatment.

 There is also a need to advance the role of nurses and other HCPs in HTN care and

management, through a collaborative/interdisciplinary practice team approach to be most

successful in bringing BP under control thereby avert CV events.

Future research

 Research that takes into consideration gender-specific risk, and lifestyle factors that cause

HTN to begin at a young age may be considered as priority research.

 Further large-scale research is crucial in the area of risk perception with a combined teaching

intervention among hypertensive population.

 Besides large-scale research that delves into root causes of low target BP control using a better

methodological approach including both the office and ambulatory BP measurements is a

consideration.

Policy/MOH

 Cardiovascular disease is on escalation and its risk reduction cannot be complete without

effective national healthcare policy from the federal ministry of health (FMOH).

 The result of the current study suggests the critical need for CVD risk factor awareness through

media campaign as a national priority for both the primary and secondary prevention of CVD.

 In addition, primary care and community clinics are important venues to educate the public on

BP awareness since most of the population in Ethiopia uses these services.

 Incorporating risk reduction strategies and the importance of managing HTN to prevent CVD

adverse outcomes should begin early with risk assessment beginning in adolescents and young

adults should be part of the healthcare professional education and service policy.

 National policy that supports research with important public health problems like CVD at all

levels of care and community setup, which targets CVD-risk factors would have a substantial

impact on CVD related morbidity and mortality and also reduces the healthcare burden related

to the disease.

 Furthermore, Since the results of the current study suggested that HTN may manifest itself

early in adult life, that HTN onset at a young age is associated with an increased risk of CVD
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morbidity and mortality by middle adulthood, and that these results can be viewed as the tip of

the iceberg, it is imperative that young adults be screened for HTN.

Summary of the study

The present study utilized a cross-sectional design that examined the CVD risk reduction

behavioral practices and its associations with the sociodemographic, clinical, knowledge of CVD

risk factors and CVD outcome risk perception of 377 hypertensives attending to a tertiary level

hospital follow up care in Addis Ababa, Ethiopia. Primary data collection from a self-report using

standardized interview questionnaire, direct physiological variable measures by trained

professional research assistants. A major finding was the low CVD risk reduction behavioral

practices among hypertensives. Higher CVD risk reduction behavioral action was associated with

the participants demographic variable young age adults, and clinical variables such as absence of

comorbidity, HTN duration of 5-9 years, clinic visits for HTN every three months, and normal

BMI. Hypertensives CVD risk reduction behavioral adoption was independent of their knowledge

and risk perceptions. These associations are summarized by the diagram below.
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S (significant), NS (non-significant)

Figure 9. Path diagram showing the association between CVD risk reduction practice and its

independent variables

CVD risk
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(p=.041)

S

S

NS

NS



132

Acknowledgments

I would like to express my heartfelt and sincere gratitude to my Primary Advisor Dr. Rebecca

Gary, RN, PhD, FAHA, FAAN, Professor of Nursing, at Nell Hodgson Woodruff School of

Nursing Emory University (USA) for her invaluable and expertise guidance, constant support, and

encouragement provided to me from the inception to the completion of this PhD dissertation

project. Besides, I would like to thank her for willingness to serve as a coordinator of this program

at Emory University.

I would like to thank my Co-Advisor Dr. Dejuma Yadeta, Associate Professor of Internal

Medicine and Cardiology for provided to me unreserved guidance and constructive suggestion

throughout the project period.

I would like to express my gratitude to my Co-Advisor Professor Alemayehu Worku for his

passionate effort and provision of sound guidance throughout my research period.

I would like to express my gratitude to my Co-Advisor Professor Melinda Higgins, for her

constructive guidance regarding statistical procedures used in my research.

I would like to express my special gratitude to my Mentor, Professor W. Kenneth Hepburn at Nell

Hodgson Woodruff School of Nursing, Emory University (USA) for his full heart support,

encouragements, invaluable critiques, and constructive suggestions on the draft proposal. More

importantly, I owe a lot of gratitude to him for his outstanding effort, historical initiative, and

dedication to making the PhD Nursing program at AAU a success.

I would like to extend my gratitude to Dr. Getnet Yimer who served as a coordinator of this

program at AAU, CHS and contributed a lot to the smooth running of the program.

I am very much appreciative of Professor Sandra B. Dunbar, Dean, Nell Hodgson Woodruff

School of Nursing, Emory University, Atlanta G, (USA), all faculty members who contributed to

courses offered from Atlanta, and Mr. Steave Ellwood, Instructional Technologist, for his support

and patience in organizing live Skype/Zoom classes and discussions.

Last but not least I would like to thank the study participants for their time.



133

References

1. Bloom D, Cafero E, Jané-Llopis E, Abrahams-Gessel S, Bloom L, Fathima S. The Global
Economic Burden of Non-communicable Diseases: World Economic Forum and Harvard
School of Public Health. 2011;(September).

2. Bromfield, S., & Mounter P. High Blood Pressure: The Leading Global Burden of Disease
Risk Factor and the Need for Worldwide Prevention Programs.NIH Public Access.
2013;15(3):134–6.

3. Mendis S, Puska P, Norrving B. Global Atlas on cardiovascular disease prevention and
control. WHO, Geneva [Internet]. 2011;1–54. Available from:
http://whqlibdoc.who.int/publications/2011

4. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H. A comparative risk
assessment of burden of disease and injury attributable to 67 risk factors and risk factor
clusters in 21 regions, 1990–2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet. 2012;380(9859):2224–60.

5. Lawes CM, Hoorn S Vander, Rodgers A, International Society of Hypertension. Global
burden of blood-pressure-related disease, 2001. Lancet [Internet]. 2008;371(9623):1513–8.
Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18456100%0Ahttp://linkinghub.elsevier.com/retrie
ve/pii/S0140673608606558

6. WHO. A global brief on Hypertension: Silent killer, global public health crisis World Health
Day 2013. www.who.int. World Heal Organ. 2013;1–40.

7. WHO. Global health risks. Who. 2009;

8. Campbell N, Lackland D, Niebylski M. High Blood Pressure : Why Prevention and Control
are Urgent and Important . A 2014 Fact Sheet from the World Hypertension League and the
International Society of Hypertension Increased blood pressure is the leading risk factor for
death and for disability. Int Soc Hypertens. 2014;(1):5.

9. Chen G, Mcalister F, Walker R, Hemmelgarn B, Campbell N. Cardiovascular Outcomes in
Framingham Participants with Diabetes.The Importance of Blood Pressure. Hypertension.
2011;57(5):891–7.

10. Yau JA, Karaye KM, Okeahialam BN. Profile of Cardiovascular Risk Factors in Nigerians
with Stroke. 2016;125–37.

11. Alkali N, Bwala S, Akano A, Osi-Ogbu O, Peter Alabi P, Ayeni O. Stroke risk factors,
subtypes, & 30-day case fatality in Abuja, Nigeria. Niger Med J.; 2013. p. 54(2): 129–135.

12. Watila MM, Nyandaiti YW, Ibrahim A, Balarabe SA, Gezawa ID, Bakki B, et al. Risk factor
profile among black stroke patients in Northeastern Nigeria. 2012;4(May):50–8.

13. Obiako OR, Oparah SK, Ogunniyi A. Prognosis and outcome of acute stroke in the
University College Hospital Ibadan , Nigeria. Niger J Clin Pract. 2011;14(3):5–8.

14. O’Donnell M, Xavier D, Liu L, Zhang H, Chin S, Rao-Melacini P. Risk factors for



134

ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE
study): a case-control study. Lancet; 2010. p. 376(9735)112-23.

15. WHO. Clinical Guidelines for the Management of Hypertens: WHO regional office for the
Eastern Mediterranean; EMRO technical Publications Series 29, Cairo. 2005.

16. WHO. Noncommunicable Diseases in the South-East Asia Region: Situation & Response.
[Internet]. WHO. 2011. Available from:
http://www.searo.who.int/entity/noncommunicable_diseases/9789290224136/en/

17. Vasan RS, Beiser A, Seshadri S, Larson MG, Kannel, W. B.  et al. Residual Lifetime Risk
for Developing Hypertension in Middle-agedWomen andMen The Framingham Heart
Study. Am Med Assoc. 2002;287(8):1003–10.

18. Bromfield S, Mounter P. High Blood Pressure: The Leading Global Burden of Disease Risk
Factor and the Need for Worldwide Prevention Programs. Curr Hypertens Rep.
2014;15(3):134–6.

19. Feigin V, Lawes C, Bennett D, Barker-Collo S, Parag V. Worldwide stroke incidence and
early case fatality reported in 56 population-based studies: a systematic review. Lancet
Neurol. Apr;8(4):355-69. doi: 10.1016/S1474-4422(09)70025-0. 2009.

20. Yusuf S, Rangarajan S, Teo K, Islam S, Li W, Liu L, et al. Cardiovascular Risk and Events
in 17 Low-, Middle-, and High-Income Countries. N Engl J Med [Internet].
2014;371(9):818–27. Available from: http://www.nejm.org/doi/10.1056/NEJMoa1311890

21. Gaziano, TA., Bitton, A., Anand, S., Gessel, SA., & Adrianna Murphy, A. (2010). Growing
Epidemic of Coronary Heart Disease in Low- and Middle- Income Countries. 2011;35(2):1–
34.

22. Mensah G, Roth G, Sampson U, Moran A, Feigin V, Forouzanfar M, et al. Mortality from
cardiovascular diseases in sub-Saharan Africa, 1990–2013: a systematic analysis of data
from the Global Burden of Disease Study 2013: cardiovascular topic. Cardiovasc J Afr
[Internet]. 2015;26(2):S6–10. Available from:
http://www.cvja.co.za/onlinejournal/vol26/vol26_issue2_supplement/#8/z

23. Cappuccio FP, Miller MA. Cardiovascular disease and hypertension in sub-Saharan Africa:
burden, risk and interventions. Intern Emerg Med. 2016;11(3):299–305.

24. Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, Abyu G, et al. Global, Regional,
and National Burden of Cardiovascular Diseases for 10 Causes, 1990 to 2015. J Am Coll
Cardiol. 2017;70(1):1–25.

25. BeLue R, Okoror TA, Iwelunmor J, Taylor KD, Degboe AN, Agyemang C, et al. An
overview of cardiovascular risk factor burden in sub-Saharan African countries: A socio-
cultural perspective. Global Health. 2009;5:1–12.

26. Gradman AH, Parisé H, Lefebvre P, Falvey H, Lafeuille MH, Duh MS. Initial combination
therapy reduces the risk of cardiovascular events in hypertensive patients: A matched cohort
study. Hypertension. 2013;61(2):309–18.

27. Hailemariam T. Prevalence of Cardiovascular Emergencies in Specialized Hospital, Addis



135

Ababa Ethiopia. Emerg Med Open Access [Internet]. 2014;04(04):8–12. Available from:
http://www.omicsgroup.org/journals/prevalence-of-cardiovascular-emergencies-in-
specialized-hospital-addis-ababa-ethiopia-2165-7548.1000198.php?aid=30357

28. Tesfaye F. Epidemiology of Cardiovascular Disease Risk Factors in Ethiopia : The rural-
urban gradient. Epidemiology & Public Health Sciences, Department of Public Health and
Clinical Medicine Umeå University, Sweden. http://www.diva-
portal.org/smash/get/diva2:141340. 2008.

29. Abebe SM, Berhane Y, Worku A, Getachew A. Prevalence and associated factors of
hypertension: A crossectional community based study in Northwest Ethiopia. PLoS One.
2015;10(4):1–11.

30. Kibret KT, Mesfin YM. Prevalence of hypertension in Ethiopia : a systematic meta-
analysis. 2015;

31. Ethiopian Public Health Institute: Ethiopian STEPS Report on Risk Factors for Non-
communicable Diseases and Prevalence of Selected NCDs. 2016;(December).

32. WHO. Non communicable Diseases Country Profiles. WHO Press [Internet]. 2014;1–210.
Available from: http://www.who.int/nmh/countries/ben_en.pdf?ua=1

33. Misganaw A, HaileMariam D, Araya T. The double mortality burden among adults in Addis
Ababa, Ethiopia, 2006-2009. CDC-Preventing chronic Dis [Internet]. 2012;9:1–10.
Available from: http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid.

34. Gebrihet TA, Mesgna KH, Gebregiorgis YS, Kahsay AB, Weldehaweria NB, Weldu MG.
Awareness, treatment, and control of hypertension is low among adults in Aksum town,
northern Ethiopia: A sequential quantitative-qualitative study. PLoS One. 2017;12(5):1–16.

35. Berhe DF, Taxis K, Haaijer-Ruskamp FM, Mulugeta A, Mengistu YT, Mol PGM.
Hypertension treatment practices and its determinants among ambulatory patients:
retrospective cohort study in Ethiopia. BMJ Open [Internet]. 2017;7(8):e015743. Available
from: http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2016-015743

36. Ambaw AD, Alemie GA, W/Yohannes SM, Mengesha ZB. Adherence to antihypertensive
treatment and associated factors among patients on follow up at University of Gondar
Hospital, Northwest Ethiopia. BMC Public Health [Internet]. 2012;12(1):282. Available
from: http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-12-282

37. World Bank (2003). Cause of death, by non-communicable diseases (% of total) | Data.
http://data.worldbank.org/indicator/SH.DTH.NCOM.ZS. 2003.

38. WHO. WHO methods and data sources for country ‐ level causes of death 2000-
2012:Department of Health Statistics and Information Systems WHO, Geneva.
http://www.who.int/gho/mortality_burden_disease/en/index.html. 2014;

39. Ethiopian Public Health Institute: Ethiopian STEPS Report on Risk Factors for Non-
communicable Diseases. 2016;(December):1–13. Available from: http://www.gov

40. Tolla MT, Norheim OF, Memirie ST, Abdisa SG, Ababulgu A, Jerene D, et al. Prevention
and treatment of cardiovascular disease in Ethiopia: a cost-effectiveness analysis. Cost Eff



136

Resour Alloc [Internet]. 2016;14:10. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27524939%5Cnhttp://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=PMC4983058

41. Nalin S, Luiza M, Rosa G, Lugon JR, Ramos S. Dietary habits and inadequate control of
blood pressure in hypertensive adults assisted by a Brazilian Family Doctor Program. Public
Health Nutr. 2011;14(12):2176–84.

42. Okwuonu CG, Ojimadu NE, Okaka EI, Akemokwe FM. Patient-related barriers to
hypertension control in a Nigerian population. Int J Gen Med. 2014;7:345–53.

43. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative
risk assessment of burden of disease and injury attributable to 67 risk factors and risk factor
clusters in 21 regions, 1990–2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet. 2012;380(9859):2224–60.

44. Tibebu A, Mengistu D, Negesa L. Adherence to recommended lifestyle modifications and
factors associated for hypertensive patients attending chronic follow-up units of selected
public hospitals in Addis Ababa, Ethiopia. Patient Prefer Adherence. 2017;11:323–30.

45. Adebolu F, Naidoo M. Blood pressure control amongst patients living with hypertension
presenting to an urban district hospital outpatient clinic in Kwazulu-Natal. African J Prim
Heal Care Fam Med [Internet]. 2014;6(1):6–11. Available from:
http://phcfm.org/index.php/phcfm/article/view/572

46. Teo K, Lear S, Islam S, Mony P, Dehghan M, Li W, et al. Prevalence of a Healthy Lifestyle
Among Individuals With Cardiovascular Disease in High-, Middle- and Low-Income
Countries. Jama [Internet]. 2013;309(15):1613. Available from:
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.3519

47. Abdu O, Diro E, Balcha A, Abdulkadir M, Ayanaw D, Getahun S, et al. Blood Pressure
Control Among Hypertensive Patients in University of Gondar Hospital , Northwest
Ethiopia : A Cross Sectional Study. Clin Med Res. 2017;6(3):99–105.

48. Seifu W. Behavioral Risk Factors of Hypertension among Pastoral and Agro Pastoral Adult
Communities, Eastern Ethiopia, Somali Regional State, 2016. J Trop Dis [Internet].
2017;05(01). Available from: https://www.esciencecentral.org/journals/behavioral-risk-
factors-of-hypertension-among-pastoral-and-agropastoral-adult-communities-eastern-
ethiopia-somali-regional-state20-2329-891X-1000234.php?aid=88354

49. Mengistu MD. Pattern of blood pressure distribution and prevalence of hypertension and
prehypertension among adults in Northern Ethiopia: Disclosing the hidden burden. BMC
Cardiovasc Disord. 2014;14:1–8.

50. AbdEl-hay SA, Mezayen SE El. Knowledge and Perceptions Related to Hypertension ,
Lifestyle Behavior Modifications and Challenges That Facing Hypertensive Patients
Abstract : 2015;4(6):15–26.

51. Natarajan N, Putnam W, Aarsen K, Larson B, Burge F. Adherence to antihypertensive
medications among family practice patients with diabetes mellitus and hypertension
Recherche Observance de la prise d ’ antihypertenseurs chez des patients de cliniques de



137

médecine familiale souffrant de diabéte et d ’ hypert. Can Fam Physician. 2013;59:e93-100.

52. Barreto M da S, Cremonese IZ, Janeiro V, Matsuda LM, Marcon SS. Prevalence of non-
adherence to antihypertensive pharmacotherapy and associated factors. Rev Bras Enferm.
2015;68(1):54-60,60-67.

53. Mendis S, Abegunde D, Yusuf S, Ebrahim S, Shaper G, Ghannem H, et al. WHO study on
Prevention of REcurrences of Myocardial Infarction And StrokE (WHO-PREMISE). Bull
World Health Organ. 2005;83(11):820–8.

54. Fazel S, Motlagh Z, Chaman R, Ghafari SR, Parisay Z, Golabi MR, et al. Knowledge ,
Treatment , Control , and Risk Factors for Hypertension among Adults in Southern Iran. Int
J Hypertens. 2015;http://dx.doi.org/10.1155/2015/897070.

55. Bilal M, Haseeb A, Lashkerwala SS, Zahid I, Siddiq K, Dar MI, et al. Knowledge ,
Awareness and Self-Care Practices of Hypertension Among Cardiac Hypertensive Patients.
Glob J Heal Sci. 2016;8(2):9–19.

56. Dabbak H, Arafa MA. Risk assessment and risk perception of coronary heart disease in
Gaza Strip, Palastine. Health (Irvine Calif) [Internet]. 2014;6(21):2883–93. Available from:
http://file.scirp.org/Html/6-8203180_52506.htm

57. Webster R, Heeley E. Perceptions of risk: Understanding cardiovascular disease. Vol. 3,
Risk Management and Healthcare Policy. 2010. p. 49–60.

58. Vaidya A, Aryal UR, Krettek A. Cardiovascular health knowledge , attitude and practice /
behaviour in an urbanising community of Nepal : a population-based cross-sectional study
from Jhaukhel-Duwakot Health Demographic Surveillance Site. BMJ. 2013;3: e00297:1–
11.

59. Zafar SN, Gowani SA, Irani AA, Ishaq M. Awareness of risk factors, presenting features
and complications of hypertension among hypertensive and non-hypertensives. 2008. p.
711–5.

60. Li Y, Wang H, Liu K, Lee G, Chan W, Griffiths S. Medication Adherence and Blood
Pressure Control Among Hypertensive Patients With Coexisting Long-Term Conditions in
Primary Care Settings: A Cross-Sectional Analysis. Medicine (Baltimore) [Internet].
2016;95(20):e3572. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27196458%5Cnhttp://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=PMC4902400

61. Tesfaye B, Haile D, Lake B, Belachew T, Tesfaye T, Abera H. Uncontrolled hypertension
and associated factors among adult hypertensive patients on follow-up at Jimma University
Teaching and Specialized Hospital : cross-sectional study. 2017;21–9.

62. Tesema S, Disasa B. Knowledge, Attitude and Practice Regarding Lifestyle Modification
of Hypertensive Patients at Jimma University Specialized Hospital, Ethiopia. Prim Healthc
Open Access [Internet]. 2016;06(01):1–4. Available from:
http://www.omicsgroup.org/journals/knowledge-attitude-and-practice-regarding-lifestyle-
modification-ofhypertensive-patients-at-jimma-university-specialized-hospital-2167-
1079-1000218.php?aid=70121



138

63. Tesfaye T, Sileshi T, Dabessa G. Knowledge, Attitudes and Practice of Non Pharmacologic
Therapy among Hypertensive Patients in Bishoftu, Ethiopia. J Heal J [Internet].
2015;19(i):32–8. Available from: www.iiste.org

64. Teshome DF, Bekele KB, Habitu YA, Gelagay AA. Medication adherence and its
associated factors among hypertensive patients attending the Debre Tabor General Hospital,
Northwest Ethiopia. Integr Blood Press Control. 2017;10:1–7.

65. Kayima J, Wanyenze RK, Katamba A, Leontsini E, Nuwaha F. Hypertension awareness,
treatment and control in Africa: a systematic review. BMC Cardiovasc Disord [Internet].
2013;13(1):54. Available from: /pmc/articles/PMC3750220/?report=abstract

66. Rampamba EM, Meyer JC, Helberg E, Godman B, Rampamba EM, Meyer JC, et al.
Knowledge of hypertension and its management among hypertensive patients on chronic
medicines at primary health care public sector facilities in South Africa ; findings and
implications. Expert Review of Cardiovascular Therapy. Expert Rev Cardiovasc Ther
[Internet]. 2017;15(8):639–47. Available from:
https://doi.org/10.1080/14779072.2017.1356228

67. Odedosu T, Schoenthaler A, Vieira DL, Agyemang C, Ogedegbe G. Overcoming barriers
to hypertension control in African Americans. Cleve Clin J Med. 2012;79(1):46–56.

68. Burger A, Pretorius R, Fourie CMT, Schutte AE. The relationship between cardiovascular
risk factors and knowledge of cardiovascular disease in African men in the North-West
Province. ScienceDirect. Heal SA Gesondheid [Internet]. 2016;21:364–71. Available from:
http://dx.doi.org/10.1016/j.hsag.2016.07.003

69. Boateng D, Wekesah F, Browne JL, Agyemang C, Agyei-baffour P, Aikins A, et al.
Knowledge and awareness of and perception towards cardiovascular disease risk in sub-
Saharan Africa : A systematic review. PLoS One. 2017;12(12):1–21.

70. Ajayi A, Ojo O. Knowledge and perception of stroke among at risk medical out-patients in
a tertiary health institution in Nigeria.Ann Afr Med. 2007. p. 6(2):51-3.

71. Foss FA, Dickinson E, Hills M. Missed opportunities for the prevention cardiovascular
disease among British hypertensives in primary care. Br J ofGeneral Pract. 1996;46(October
1993):571–5.

72. Frijling B, Lobo C, Keusa M, Jenksa M, Akkermansa P, Hulscher L. Perceptions of
cardiovascular risk among patients with hypertension or diabetes. Patient Educ Couns.
2004. p. 52(1):47-53.

73. Powers BJ, Oddone EZ, Grubber JM, Olsen MK, Bosworth HB. Perceived and Actual
Stroke Risk Among Men With Hypertension. J Clin Hypertens. 2008;10(4):287–94.

74. Everett B, Salamonson Y, Rolley JX. Underestimation of risk perception in patients at risk
of heart disease. European J CV Nursing.; 2014.

75. Powers BJ, Oddone EZ, Grubber JM, Olsen MK, Bosworth HB. Perceived and Actual
Stroke Risk Among Men With Hypertension. 2008;10(4).

76. Dearborn, McCullough L. Perception of risk and knowledge of risk factors in women at



139

high risk for stroke. Am Heal Assoc Str. 2009;40(4):1181–6.

77. Alemayehu C, Birhanesilasie S. Assessment of Stoke Patients: Occurrence of Unusually
High Number of Haemorrhagic Stroke Casesin Tikur Anbessa Specialized Hospital, Addis
Ababa, Ethiopia. Clin Med Res [Internet]. 2013;2(5):94. Available from:
http://www.sciencepublishinggroup.com/journal/paperinfo.aspx?journalid=151&doi=10.1
1648/j.cmr.20130205.11

78. Dearborn JL, Mccullough LD. Go Red for Women Perception of Risk and Knowledge of
Risk Factors in Women at High Risk for Stroke. 2009;

79. Daniel D, Rathore KS. Assessment of Knowledge , Attitude and Practice of Hypertensive
Patients towards the Non- Medical Management of Hypertension in Bishoftu General
Hospital , 2016. 2017;4(1):48–59.

80. Habte B, Alemseged F, Tesfaye D. The pattern of cardiac diseases at the cardiac clinic of
jimma university specialised hospital, South west ethiopia. Ethiop J Heal Sci [Internet].
2010;20(2):99–105. Available from: http://www.ncbi.nlm.nih.gov/pubmed/22434967

81. Yadeta D, Fantahun B, Feleke Y, Gedefaw M. Ethiopian National Guideline on Major
NCDs Guidelines on Clinical and Programmatic Management of Major Non Communicable
Diseases. 2016;(June):3.

82. Antonakoudis G, Poulimenos L, Kifnidis K, Zouras C, Antonakoudis H. Blood pressure
control and cardiovascular risk reduction. Hippokratia. 2007;11(3):114–9.

83. Tibebu A, Mengistu D, Negasa L. Adherence to prescribed antihypertensive medications
and associated factors for hypertensive patients attending chronic follow-up units of
selected public hospitals in. Int J Health Sci (Qassim). 2016;11(4):1–6.

84. Mugure G, Karama M, Kyobutungi C, Karanja S. Correlates for cardiovascular diseases
among diabetic/hypertensive patients attending outreach clinics in two Nairobi slums,
Kenya. Pan Afr Med J. 2014;19:1–11.

85. Iyalomhe GBS, Iyalomhe SI. Hypertension-related knowledge , attitudes and life-style
practices among hypertensive patients in a sub-urban Nigerian community.
2010;2(July):71–7.

86. Rodrıguez-Perez M, Leon AC de, Torres RMM, Coello SD, Sa´nchez JJA, Dı´az BB, et al.
Factors Associated With Knowledge and Control of Arterial Hypertension in the Canary
Islands. 2012;65(3):234–40.

87. Holdsworth M, Delpeuch F, Landais E, Eymard-duvernay S, Maire B. Knowledge of dietary
and behaviour-related determinants of non-communicable disease in urban Senegalese
women. 2006;9(8):975–81.

88. Uchenna D, Ambakederemo T, Jesuorobo D. Awareness of Heart Disease Prevention
Among Patients Attending a Specialist Clinic in Southern Nigeria. 2012;1(3):40–3.

89. Adebolu, F. A. & Naidoo M. Blood pressure control amongst patients living with
hypertension presenting to an urban district hospital outpatient clinic in Kwazulu-Natal.
2014;6–11.



140

90. Cheng S, Lichtman JH, Amatruda JM, Smith GL, Mattera JA, Roumanis SA, et al.
Knowledge of blood pressure levels and targets in patients with coronary artery disease in
the USA. J Hum Hypertens. 2005;19:769–74.

91. Patel P, Ordunez P, DiPette D, Escobar MC, Hassell T, Wyss F, et al. Improved Blood
Pressure Control to Reduce Cardiovascular Disease Morbidity and Mortality: The
Standardized Hypertension Treatment and Prevention Project. J Clin Hypertens
(Greenwich) [Internet]. 2016;18(Cdc):1–11. Available from:
http://doi.wiley.com/10.1111/jch.12861%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/27378
199

92. Migliaresi P, Celentano A, Palmieri V, Pezzullo S, Martino S, Bonito M, et al. Knowledge
of cardiovascular risk factors and awareness of non-pharmacological approach for risk
prevention in young survivors of acute myocardial infarction . The cardiovascular risk
prevention project ‘“ Help Your Heart Stay Young ”’ *. Nutr Metab Cardiovasc Dis.
2007;17:468–72.

93. Mullie P, Clarys P. Association between Cardiovascular Disease Risk Factor Knowledge
and Lifestyle. 2011;2011(December):1048–53.

94. Squires BP. J OURNAL CMAJ • JAMC Cardiovascular disease socioeconomic status.
2000;162.

95. Mugure, G., Karama, M., Kyobutungi, C., & Karanja S. Correlates for cardiovascular
diseases among diabetic/hypertensive patients attending outreach clinics in two Nairobi
slums, Kenya. Pan Afr Med J. 2014; 19: 261. doi: 10.11604/pamj.2014. 2014.

96. Sabouhi F, Sima Babaee S, Homayoon Naji H&, Zadeh AH. Knowledge, awareness,
attitudes and practice about hypertension in hypertensive patients referring to public health
care centers in Khoor & Biabanak. IJMNR. 2011;16(1):34–40.

97. Linda M. Knowledge , Attitude and Practices Towards Risk Factors for Hypertension in
Kinondoni Municipality , Dar es Salaam. DMSJ. 2007;14(2):59–62.

98. Aubert L, Bovet P, Gervasoni J, Rwebogora A, Waeber B, Paccaud F. Country in
Epidemiological Transition. 1998;

99. Demaio AR, Otgontuya D, Courten M De, Bygbjerg IC, Enkhtuya P, Meyrowitsch DW, et
al. Hypertension and hypertension-related disease in mongolia ; findings of a national
knowledge , attitudes and practices study. 2013;1–10.

100. El-hay SAA, Mezayen SE El. Knowledge and Perceptions Related to Hypertension ,
Lifestyle Behavior Modifications and Challenges That Facing Hypertensive Patients
Abstract : IOSR J Nurs Heal Sci. 2015;4(6):15–26.

101. Petrie KJ, Jago LA, Devcich DA. The role of illness perceptions in patients with medical
conditions. Curr Opin Psychiatry [Internet]. 2007;20(2):163–7. Available from:
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=00001504-
200703000-00013

102. Botterill L, Mazur N. Risk & risk perception: A literature review. 2004;(04):1–28. Available
from: papers://ae9efe10-1064-4120-9e4c-b117896e40ff/Paper/p452



141

103. García, Rodrígez JM. Scientia Potestas Est – Knowledge is Power: Francis Bacon to Michel
Foucault. Kluwer Academic Publishers/Akadémiai Kiadó; 2001. p. 109–21.

104. Aubert L, Bovet P, Gervasoni J, Rwebogora A, Waeber B, Paccaud F. Knowledge,
Attitudes, and Practices on Hypertension in a Country in Epidemiological Transition. 1998;

105. Sabouhi F, Babaee S, Naji H, Zadeh AH. Knowledge, awareness, attitudes and practice
about hypertension in hypertensive patients referring to public health care centers in Khoor
& Biabanak. Iran J Nurs Midwifery Res [Internet]. 2011;16(1):34–40. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/22039377%0A.

106. Cohen J. Statistical power analysis for the behavioral sciences. 2nd Ed; Statistical Power
Analysis for the Behavioral Sciences Second Edition Jacob Cohen Department of
Psychology New York University New York, New York, Lawrence Erlbaum Associates
Pub., New York [Internet]. Vol. 21. 1988. Available from: http://journal.um-
surabaya.ac.id/index.php/JKM/article/view/2203

107. Barnhart JM, Wright ND, Freeman K, Correa N, Walker EA. HHS Public Access.
2015;23(5):339–42.

108. Stuart-Shor EM, Berra KA, Kamau MW, Kumanyika SK. Behavioral strategies for
cardiovascular risk reduction in diverse and underserved racial/ethnic groups. Circulation.
2012;125(1):171–84.

109. Brainy Quote. Bra [Internet]. 2014. Available from:
http://www.brainyquote.com/quotes/quotes/n/napoleonbo106371.html

110. Fuster V, Kelly BB. Committee on Preventing the Global Epidemic of Cardiovascular
Disease : Meeting the Challenges in Developing Countries Board on Global Health Valentín
Fuster and Bridget B . Kelly , Editors. 2010.

111. Stuart-shor EM, Berra KA, Kamau MW, Kumanyika SK. Behavioral Strategies for
Cardiovascular Risk Reduction in Diverse and Underserved Racial / Ethnic Groups.
2012;171–84.

112. Osterberg L, Blaschke T. Adherence to Medication. 2005;487–97.

113. Antonakoudis G, Poulimenos L, Kifnidis K, Zouras C, Antonakoudis H. Blood pressure
control and cardiovascular risk reduction. Hippokratia. 2007;11(3):114–9.

114. Global status report on alcohol and health 2014. 2014;

115. Suter PM. Alcohol , nutrition and health maintenance : selected aspects. 2004;81–8.

116. U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015–
2020 Dietary Guidelines for Americans. 8th Edition. December 2015. Available at
http://health.gov/dietaryguidelines/2015/guidelines/Accessed February 24/2017. 2015;1–
46.

117. Roerecke, M. & Rehm J. The cardioprotective association of average alcohol consumption
and ischaemic heart disease: a systematic review and meta-analysis. 2013;6(1):36–41.

118. Tuan NT, Adair LS, Stevens J, Popkin BM. Prediction of hypertension by different



142

anthropometric indices in adults : the change in estimate approach. 2009;13(5):639–46.

119. WHO (2010). Global status report on noncommunicable diseases. WHO Press, World
Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 22 791
3264; fax: +41 22 791 4857; e-mail: bookorders@who.int).www.http://who.int. 2010;9–27.

120. Psaltopoulou T, Naska A, Orfanos P, Trichopoulos D, Mountokalakis T, Trichopoulou A.
Olive oil, the Mediterranean diet, and arterial blood pressure: the Greek European
Prospective Investigation into Cancer and Nutrition (EPIC) study. Am J Clin Nutr
[Internet]. 2004;80(0002-9165 (Print)):1012–8. Available from: file://c/Documents and
Settings/me/My Documents/Research/Literature Review/Psaltopoulou (Trichopoulou) - the
Mediterranean diet BP EPIC - Am J Clin Nutr 2004.pdf

121. Lanier JB, Bury DC, Richardson SW. Diet and physical activity for cardiovascular disease
prevention. Am Fam Physician [Internet]. 2016;93(11):919–24. Available from:
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L61059
8352%5Cnhttp://findit.library.jhu.edu/resolve?sid=EMBASE&issn=15320650&id=doi:&
atitle=Diet+and+physical+activity+for+cardiovascular+disease+prevention&stitle=Am.+F
am.+Phys.&tit

122. Åkesson A, Larsson SC, Discacciati A, Wolk A. Low-risk diet and lifestyle habits in the
primary prevention of myocardial infarction in men: A population-based prospective cohort
study. J Am Coll Cardiol. 2014;64(13):1299–306.

123. He FJ, Nowson CA, Lucas M, MacGregor GA. Increased consumption of fruit and
vegetables is related to a reduced risk of coronary heart disease: meta-analysis of cohort
studies. J Hum Hypertens [Internet]. 2007;21(9):717–28. Available from:
http://www.nature.com/doifinder/10.1038/sj.jhh.1002212

124. Law MR, Morris JK. By how much does fruit and vegetable consumption reduce the risk
of ischaemic heart disease? Eur J Clin Nutr [Internet]. 1998;52(8):549–56. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/10557006%5Cnhttp://www.ncbi.nlm.nih.gov/pubm
ed/9725654

125. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of adherence to the
Mediterranean diet on health : an updated systematic review and meta-analysis 1 , 2. Am J
Clin Nutr. 2010;92(February):1189–96.

126. Salehi-Abargouei A, Maghsoudi Z, Shirani F, Azadbakht L. Effects of Dietary Approaches
to Stop Hypertension (DASH)-style diet on fatal or nonfatal cardiovascular diseases-
Incidence: A systematic review and meta-analysis on observational prospective studies.
Nutrition [Internet]. 2013;29(4):611–8. Available from:
http://dx.doi.org/10.1016/j.nut.2012.12.018

127. Vollmer WM. Effects of diet and sodium intake on blood pressure: Subgroup analysis of
the DASH-sodium trial. Ann Intern Med [Internet]. 2001;135(12):1019. Available from:
http://www.hablemosclaro.org/Repositorio/biblioteca/b_72_Ensayo_DASH_(ingles).pdf

128. Appel, L. J., Moore, T. J., Obarzanek, E., VOLLMER, W. M., & Svetkey L. A Clinica Trial
of the Effects of Dietary Patterns on Blood Pressure. 1997;1117–24.



143

129. Rodrigues Moreira Lima ST, de Souza BDSN, Teixeira Franca AK, Salgado Filho N,
Sichieri R. Dietary approach to hypertension based on low glycaemic index and principles
of DASH (Dietary Approaches to Stop Hypertension): a randomised trial in a primary care
service. Br J Nutr. 2013;110(8):1472–9.

130. Ha SK. Dietary Salt Intake and Hypertension. 2014;5997:7–18.

131. Elliott BP, Brown I. Reducing Salt Intake in Populations ( Paris 5-7th October 2006 ).
2006;(October).

132. Balossic E, HaugerKlevene J, Vanderelist M, Dramaix M, Backer G, Craene I. Intersalt : an
international study of electrolyte excretion and blood pressure. Results for 24 hour urinary
sodium and postassium excretion. Bmj. 1988;297:319–28.

133. Laffer CL, Elijovich F. Is Sodium Restriction Important to Hypertension? CME. Le Jacq
Communications, Inc. Accessed;Dec22/2017. 2005.

134. Pauvaday K, Deelchand A, Gaoneadry D, Caussy D, Jeeanody N, N. Joonas SK. Mauritius
Salt Intake Study 2012. 2012;2012(September):1–25.

135. Rasheed S, Siddique AK, Sharmin T, Hasan AMR, Hanifi SMA, Iqbal M, et al. Salt intake
and health risk in climate change vulnerable coastal Bangladesh: What role do beliefs and
practices play? PLoS One. 2016;11(4):1–15.

136. Blaustein MP, Zhang J, Chen L, Hamilton BP. How does salt retention raise blood pressure?
Am J Physiol - Regul Integr Comp Physiol. 2006;290(3):514–23.

137. Tesfaye F. Epidemiology of Cardiovascular Disease Risk Factors in Ethiopia : The rural-
urban gradient Fikru Tesfaye. 2008.

138. Helelo TP, Gelaw YA, Adane AA. Prevalence and Associated Factors of Hypertension
among Adults in Durame. 2014;1–9.

139. Anteneh ZA, Yalew WA, Abitew DB. Prevalence and correlation of hypertension among
adult population in Bahir Dar city , northwest Ethiopia : a community based cross-sectional
study. 2015;175–85.

140. Ohta Y, Tsuchihashi T, Ueno M, Kajioka T, Onaka U, Tominaga M, et al. Relationship
between the Awareness of Salt Restriction and the Actual Salt Intake in Hypertensive
Patients. 2004;243–6.

141. Korhonen MH, Litmanen H, Rauramaa R, Va SB. Adherence to the salt restriction diet
among people with mildly elevated blood pressure. 1999;880–5.

142. Law M, Frost C, Wald N. -Analysis of data from trials of salt. BMJ. 1991;302:819–24.

143. Domnariu CD, Cucu A, Furtunescu FL. Public Health and Management World Health
Organization Guidlines on Salt Intake in Adults and Children. 2013;2(8):166–8.

144. Hill MN, Miller NH, DeGeest S. Adherence and persistence with taking medication to
control high blood pressure. Http://dx.doi.org/10.1016/j.jash.2011.01.001, DOI: American
Society of Hypertension; 2016.



144

145. Eknoyan G. HISTORY A History of Obesity , or How What Was Good Became Ugly and
Then Bad. 2006;13(4):421–7.

146. Ram R V, Trivedi A V. Behavioral risk factors of coronary artery disease : A paired matched
case control study. 2012;3(3).

147. Hoel D, Howard R. Hypertension-stalking the silent killer. Postgrad MedJ: 101, 116-121;
http://dx.doi.org/10.3810/pgm.1997.02.155. 1997.

148. WHO. WHO Expert Committee on Physical Status: The use and interpretation of
anthropomerty; report of a WHO Expert Committee 1995, WHO Technical Report Series
854 pdf. 1995.

149. Brown PJ, Konner M. Human obesity: Annuals of The New York Academy of Sciences:
An Anthropological Perspective on Obesity. Deportment of Anthropology, Emory
University. Reprinted from Vol. 4999,Atlanta, Georgia 30322, Atlanta, Georgia 30322.
www.melvinkonner.com/wp-content/u.

150. Ng M, Fleming T, Robinson M, Thomson B, Graetz N. Global, regional and national
prevalence of overweight and obesity in children and adults 1980-2013: A systematic
analysis. Lancet. 2014;384(9945):766–81.

151. Scott A, Ejikeme CS, Clottey ENII, Thomas JOYG. Obesity in sub-Saharan Africa :
development of an ecological theoretical framework. 2018;28(1):4–16.

152. Monteiro CA, Moura EC, Conde WL, Popkin BM. Public Health Reviews Socioeconomic
status and obesity in adult populations of developing countries : a review. 2004;012500(04).

153. Hossain P, Kawar B, Nahas M El. Obesity and Diabetes in the Developing World — A
Growing Challenge. n engl j med 356;3 www.nejm.org. N Engl J Med. 2007;213–5.

154. Haregu TN, Oti S, Egondi T, Kyobutungi C. Measurement of overweight and obesity an
urban slum setting in sub-Saharan Africa : a comparison of four anthropometric indices.
BMC Obes [Internet]. 2016;1–8. Available from: http://dx.doi.org/10.1186/s40608-016-
0126-0

155. Alemu E, Atnafu A, Yitayal M, Kedir Yimam. Prevalence of Overweight and / or Obesity
and Associated Factors among High School Adolescents in Arada Sub city, Addis Ababa,
Ethiopia. J Nutr Food Sci. 2014;4(2):10–4.

156. Abrha S, Shiferaw S, Ahmed KY. Overweight and obesity and its socio- demographic
correlates among urban Ethiopian women : evidence from the 2011 EDHS. BMC Public
Health [Internet]. 2016;1–7. Available from: http://dx.doi.org/10.1186/s12889-016-3315-3

157. CIA. CIA world Fact book: Estimated adult prevalence rate of obesity in Ethiopia, 2018
https://www.indexmundi.com/g/g.aspx?c=et&v=2228.

158. Eknoyan G. Historical Note Adolphe Quetelet ( 1796 – 1874 )— the average man and
indices of obesity. 2008;(September 2007):47–51.

159. WHO. Obesity: Preventing and managing the global epidemic. Report of a WHO
Consultation on Obesity. Geneva: World Health Organization. 1998.



145

160. CDC. Body mass index: Considerations for practitioners. Cdc [Internet]. 2011;4. Available
from:
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Body+Mass+Index+:+
Considerations+for+Practitioners#3%5Cnhttp://scholar.google.com/scholar?hl=en&btnG=
Search&q=intitle:Body+mass+index:+Considerations+for+practitioners#3

161. Schotte DE, Stunkard AJ. The Effects of Weight Reduction in 301 Obese Patients Blood
Pressure. 1990;150(August):1701–4.

162. Migliaresi, P., Celentano, A., Palmieri, V., Pezzullo, S., Martino. S et al. Knowledge of
cardiovascular risk factors and awareness of non-pharmacological approach for risk
prevention in young survivors of acute myocardial infarction. The cardiovascular risk
prevention project “Help Your Heart Stay Young.” Nutr Metab Cardiovasc Dis.
2007;17(6):468–72.

163. Zhou Z, Hu D, Chen J. Association between obesity indices and blood pressure or
hypertension : which index is the best ? 2008;12(8):1061–71.

164. Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Impact of Physical
Inactivity on the World’s Major Non-Communicable Diseases. Lancet.
2012;380(9838):219–29.

165. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially
modifiable risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): case control study. Lancet. 2004;364(9438):937–52.

166. Physical Activity Guidelines. Advisory Committee Report, 2008. Washington, DC: U.S.
Department of Health and Human Services; 2008. www.health.gov/paguidelines; accessed
Januray 5/2018. Heal (San Fr. 2008;

167. Alves AJ, Viana JL, Cavalcante SL, Oliveira NL, Duarte JA, Mota J, et al. Physical activity
in primary and secondary prevention of cardiovascular disease: Overview updated. World
J Cardiol [Internet]. 2016;8(10):575. Available from: http://www.wjgnet.com/1949-
8462/full/v8/i10/575.htm

168. Mora S, Nancy Cook, Buring JE, Ridker PM, Lee I-M. Physical Activity and Reduced Risk
of Cardiovascular Events: Potential Mediating Mechanisms;NIH Public Access.
2010;385(1):22–9.

169. Hamer M, Chida Y. Active commuting and cardiovascular risk: A meta-analytic review.
Prev Med (Baltim). 2008;46(1):9–13.

170. Wanner M, Götschi T, Martin-Diener E, Kahlmeier S, Martin BW. Active transport,
physical activity, and body weight in adults a systematic review. Am J Prev Med [Internet].
2012;42(5):493–502. Available from: http://dx.doi.org/10.1016/j.amepre.2012.01.030

171. Laverty AA, Mindell JS, Webb EA, Millett C. Active travel to work and cardiovascular risk
factors in the united kingdom. Am J Prev Med [Internet]. 2013;45(3):282–8. Available
from: http://dx.doi.org/10.1016/j.amepre.2013.04.012

172. Hamer M, Stamatakis E. Physical activity and risk of cardiovascular disease events:
Inflammatory and metabolic mechanisms. Med Sci Sports Exerc. 2009;41(6):1206–11.



146

173. Held C, Iqbal R, Lear SA, Rosengren A, Islam S, Mathew J, et al. Physical activity levels,
ownership of goods promoting sedentary behaviour and risk of myocardial infarction:
Results of the INTERHEART study. Eur Heart J. 2012;33(4):452–66.

174. Dumith SC, Hallal PC, Reis RS, Kohl HW. Worldwide prevalence of physical inactivity
and its association with human development index in 76 countries. Prev Med (Baltim)
[Internet]. 2011;53(1–2):24–8. Available from:
http://dx.doi.org/10.1016/j.ypmed.2011.02.017

175. Whelton SP, Chin A, Xin X, He J. Effect of Aerobic Exercise on Blood Pressure: A Meta-
Analysis of Randomized, Controlled Trials. 2002;493–503.

176. Witt BJ, Jacobsen SJ, Weston SA, Killian JM, Meverden RA, Allison TG, et al. Cardiac
rehabilitation after myocardial infarction in the community. J Am Coll Cardiol.
2004;44(5):988–96.

177. Ribeiro F, Oliveira NL, Silva G, Campos L, Miranda F, Teixeira M, et al. Exercise-based
cardiac rehabilitation increases daily physical activity of patients following myocardial
infarction: subanalysis of two randomised controlled trials. Physiother (United Kingdom)
[Internet]. 2017;103(1):59–65. Available from:
http://dx.doi.org/10.1016/j.physio.2015.12.002

178. Park W, Park H-Y, Lim K, Park J. The role of habitual physical activity on arterial stiffness
in elderly Individuals: a systematic review and meta-analysis. J Exerc Nutr Biochem
[Internet]. 2017;21(4):16–21. Available from:
http://jenb.or.kr/_common/do.php?a=full&bidx=936&aidx=12508

179. WHO. Global Strategy on Diet, Physical Activity and
Health.http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.pd
f. Accessed on January 6/2018. 2004;2002(May).

180. Oja P, Titze S. Physical activity recommendations for public health: Development and
policy context. EPMA J. 2011;2(3):253–9.

181. International Physical Activity Questionnaire. Guidelines for Data Processing and Analysis
of the International Physical Activity Questionnaire (IPAQ) – Short and Long Forms.
https://www.researchgate.net/file.PostFileLoader.html?id=5641f4c36143250eac8b45b7&a
ssetKey=AS%. Accesses January 6/2018. 2005;(November):1–15. Available from:
http://www.ipaq.ki.se/scoring.pdf

182. Carnethon MR, Ph D. Physical Activity and Cardiovascular Disease : How Much is
Enough? 2010;3(312):1–11.

183. Kuklina E V., Tong X, George MG, Bansil P. Epidemiology and prevention of stroke: A
worldwide perspective. Expert Rev Neurother. 2012;12(2):199–208.

184. Dehghani A, Dafei M. Coronary Artery Disease among Young Indians and it ’ s Preventive
Strategy. J Client Care. 2016;1(1):25–33.

185. Wendel-Vos G. Physical activity and stroke. A meta-analysis of observational data. Int J
Epidemiol [Internet]. 2004;33(4):787–98. Available from:
https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyh168



147

186. Lee C Do, Folsom AR, Blair SN. Physical activity and stroke risk: A meta-analysis. Stroke.
2003;34(10):2475–81.

187. Abdisa L, Alemu A, Heluf H, Sertsu A, Dessie Y, Negash B, et al. Factors associated with
poor medication adherence during COVID-19 pandemic among hypertensive patients
visiting public hospitals in Eastern Ethiopia: a cross-sectional study. BMJ Open.
2022;12(10):e064284.

188. Andualem A, Liknaw T, Edmealem A, Gedefaw M. Adherence to antihypertensive
medications among adult hypertensive patients attending chronic follow-up units of Dessie
Referral Hospital, Northeastern Ethiopia: A cross-sectional study. Medicine (Baltimore).
2021;100(31):e26818.

189. Asgedom SW, Atey TM, Desse TA. Antihypertensive medication adherence and associated
factors among adult hypertensive patients at Jimma University Specialized Hospital,
southwest Ethiopia. BMC Res Notes [Internet]. 2018;11(1):1–8. Available from:
https://doi.org/10.1186/s13104-018-3139-6

190. Olafiranye O, Zizi F, Brimah P, Jean-louis G, Makaryus AN, Mcfarlane S, et al.
Management of Hypertension among Patients with Coronary Heart Disease. Int J
Hypertens. 2011;dio:10.406.

191. Lewington S, Clarke R, Qizilbash N, Peto R, Collins R. Age-specific relevance of usual
blood pressure to vascular mortality: a meta-analysis of individual data for one million
adults in 61 prospective studies.Age-specific relevance of usual blood pressure to vascular
mortality: a meta-analysis of individual d. Lancet [Internet]. 2002;360(9349):1903–13.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/12493255

192. Pereira M, Lunet N, Azevedo A, Barros H. Differences in prevalence, awareness, treatment
and control of hypertension between developing and developed countries. J Hypertens.
2009;27(5):963–75.

193. Pan J, Wu L, Wang H, Lei T, Hu B, Xue X, et al. Determinants of hypertension treatment
adherence among a Chinese population using the therapeutic adherence scale for
hypertensive patients. Med (United States). 2019;98(27):1–7.

194. Asgedom SW, Gudina EK, Desse TA. Assessment of blood pressure control among
hypertensive patients in Southwest Ethiopia. PLoS One [Internet]. 2016;11(11). Available
from: http://dx.doi.org/10.1371/journal.pone.0166432

195. Aberhe W, Mariye T, Bahrey D, Zereabruk K, Hailay A, Mebrahtom G, et al. Prevalence
and factors associated with uncontrolled hypertension among adult hypertensive patients on
follow-up at Northern Ethiopia, 2019: Cross-sectional study. Pan Afr Med J.
2020;36(187):1–14.

196. Macquart de Terline D, Kane A, Kramoh KE, Ali Toure I, Mipinda JB, Diop IB  et al.
Factors associated with poor adherence to medication among hypertensive patients in
twelve low and middle income sub-Saharan countries. Eur Heart J.
2019;40(Supplement_1):1–14.

197. Lee H, Yano Y, Cho SMJ, Heo JE, Kim DW, Park S, et al. Adherence to Antihypertensive



148

Medication and Incident Cardiovascular Events in Young Adults with Hypertension.
Hypertension. 2021;77(4):1341–9.

198. Tsadik D, Berhane Y, Worku A. Adherence to Antihypertensive Treatment and Associated
Factors in Central Ethiopia. International Journal of Hypertension [revista en Internet] 2020
[acceso noviembre de 2021]; 2020(1): 1-10. Int J Hypertens [Internet]. 2020;2020(Cvd):10–
3. Available from: https://downloads.hindawi.com/journals/ijhy/2020/9540810.pdf

199. Gemeda AT, Regassa LD, Weldesenbet AB, Merga BT, Legesse N, Tusa  and BS.
Adherence to antihypertensive medications and associated factors among hypertensive
patients in Ethiopia: Systematic review and meta-analysis. SAGE Open Med.
2020;8:205031212098245.

200. Mebrahtu G, Moleki MM, Achila OO, Seyoum Y, Adnoy ET, Ovberedjo M.
Antihypertensive medication adherence and associated factors: A cross-sectional analysis
of patients attending a national referral hospital in asmara, eritrea. Patient Prefer Adherence.
2021;15:2619–32.

201. Vrijens B, Antoniou S, Burnier M, de la Sierra A, Volpe M. Current situation of medication
adherence in hypertension. Front Pharmacol. 2017;8(MAR):1–8.

202. WHO. WHO global report on trends in prevalence of tobacco smoking. 2015;77–8.

203. Wambua MC, Jamal I. Tobacco use and the cardiovascular disease epidemic in developing
countries: prevention opportunity. 2012;(0467):1–3.

204. Pampel F. Tobacco use in sub-Saharan Africa: Estimates from the demographic health
surveys. Soc Sci Med. 2009;66(8):1772–83.

205. Ambrose JA, Barua RS. The pathophysiology of cigarette smoking and cardiovascular
disease: An update. J Am Coll Cardiol. 2004;43(10):1731–7.

206. Mallaina P, Lionis C, Rol H, Imperiali R, Burgess A, Nixon M, et al. Smoking cessation
and the risk of cardiovascular disease outcomes predicted from established risk scores:
Results of the Cardiovascular Risk Assessment among Smokers in Primary Care in Europe
(CV-ASPIRE) Study. BMC Public Health. 2013;13(1):1–11.

207. Pardell E, Llobregat D, José L. Rodicio. High blood pressure, smoking and cardiovascular
risk. Update on hypertension management: Europian Society of Hypertesnion Newsletter. J
Hypertens 23(1)226; 2005;(20).

208. Ayanian JZ. Perceived Risks of Heart Disease and Cancer Among Cigarette Smokers. Jama
[Internet]. 1999;281(11):1019. Available from:
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.281.11.1019

209. Burns DM. Epidemiology of smoking-induced cardiovascular disease. Prog Cardiovasc
Dis. 2003;46(1):11–29.

210. Goldenberg I. Current Smoking, Smoking Cessation, and the Risk of Sudden Cardiac Death
in Patients With Coronary Artery Disease. Arch Intern Med [Internet]. 2003;163(19):2301.
Available from:
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/archinte.163.19.2301



149

211. Mons U, Muezzinler A, Gellert C, Schottker B, Abnet CC, Bobak M, et al. Impact of
smoking and smoking cessation on cardiovascular events and mortality among older adults:
meta-analysis of individual participant data from prospective cohort studies of the
CHANCES consortium. Bmj [Internet]. 2015;350(apr20 2):h1551–h1551. Available from:
http://www.bmj.com/cgi/doi/10.1136/bmj.h1551

212. Huxley RR, Woodward M. Cigarette smoking as a risk factor for coronary heart disease in
women compared with men: A systematic review and meta-analysis of prospective cohort
studies. Lancet [Internet]. 2011;378(9799):1297–305. Available from:
http://dx.doi.org/10.1016/S0140-6736(11)60781-2

213. Bakhru A, Erlinger TP. Smoking Cessation and Cardiovascular Disease Risk Factors :
Results from the Third National Health and Nutrition Examination Survey. 2005;2(6).

214. Keil U. Das weltweite WHO-MONICA-Projekt: Ergebnisse und ausblick.
Gesundheitswesen. 2005;67(SUPPL. 1).

215. Leone A. Smoking and hypertension. MedCrave J Cardiol Curr Res. 2015;2(2).

216. Neal L. Benowitz1 2 and Andrea D. Burbank2. 乳鼠心肌提取 HHS Public Access.
Cardiovasc Toxic Nicotine Implic Electron Cigar Use. 2019;176(3):139–48.

217. Papathanasiou G, Mamali A, Papafloratos S, Zerva E. Effects of smoking on cardiovascular
function: The role of nicotine and carbon monoxide. Heal Sci J. 2014;8(2):272–88.

218. Rozanski A. Psychosocial Risk Factors and Cardiovascular Disease: Epidemiology,
Screening, and Treatment Considerations. Cardiovasc Innov Appl [Internet].
2016;1(4):417–31. Available from:
http://openurl.ingenta.com/content/xref?genre=article&issn=2009-
8618&volume=1&issue=4&spage=417

219. Glassman AH. Depression and cardiovascular comorbidity:State of the Art State of the Art.
Dialogues Clin Neurosci. 2007;9(1):9–17.

220. Saran RK, Puri A, Agarwal M. Depression and the heart: Review article. Indian Heart J
[Internet]. 2012;64(4):397–401. Available from:
http://dx.doi.org/10.1016/j.ihj.2012.06.004

221. Stewart RAH, North FM, West TM, Sharples KJ, Simes RJ, Colquhoun DM, et al.
Depression and cardiovascular morbidity and mortality: Cause or consequence? Eur Heart
J. 2003;24(22):2027–37.

222. Spruill T. Chronic Psychological Stress and Hypertension. Curr Hypertens Rep.
2013;12(1):10–6.

223. Liu MY, Li N, Li WA, Khan H. Association between psychosocial stress and hypertension:
a systematic review and meta-analysis. Neurol Res. 2017;39(6):573–80.

224. Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M, Almahmeed WA, et al.
Association of psychosocial risk factors with risk of acute myocardial infarction in 11119
cases and 13648 controls from 52 countries (the INTERHEART study): case-control study.
Lancet [Internet]. 2004;364(9438):953–62. Available from:



150

http://www.ncbi.nlm.nih.gov/pubmed/15364186%5Cnhttp://ac.els-
cdn.com/S0140673604170190/1-s2.0-S0140673604170190-main.pdf?_tid=e954320a-
b140-11e2-9e70-
00000aacb362&acdnat=1367290492_0f50f2620abceadbe5e4fc758bc63103%5Cnhttp://ac
.els-cdn.com/S014067360417019

225. Dimsdale J. Psychological Stress and Cardiovascular Disease. J Am Coll … [Internet].
2008;51(13):1237–46. Available from:
http://content.onlinejacc.org/article.aspx?articleid=1187849

226. Brotman DJ, Golden SH, Wittstein IS. The cardiovascular toll of stress. Lancet.
2007;370(9592):1089–100.

227. Schneider RH, Grim CE, Rainforth M V., Kotchen T, Nidich SI, Gaylord-King C, et al.
Stress reduction in the secondary prevention of cardiovascular disease: Randomized,
controlled trial of transcendental meditation and health education in blacks. Circ Cardiovasc
Qual Outcomes. 2012;5(6):750–8.

228. Janz NK, Becker MH. The Health Belief Model: A Decade Later. High Educ Q.
1984;11(1):1–47.

229. Rosenstock I. Historical origins of the health belief model. Health Educ Monogr.
1974;2(4):328–35.

230. Crump SL. Hypertension Risk Perceptions , Hypertension Knowledge , and Health Value
as Predictors of Health Promotion Behaviors. Submitted to the Faculty of the Graduate
School of in partial fulfillment of the requirements for the degree of Doctor of Philosophy.
2010;(August).

231. Spikes T, Higgins M, Clark P, Quyyumi A, Reilly C, Pemu P, et al. The Effect of Health
Beliefs, Depressive Symptoms, and Social Support on Medication Adherence in African
Americans with Hypertension. J Cardiovasc Nur. 2019;34(1):44–51.

232. Onwukwe SC, Ngene NC. Blood pressure control in hypertensive patients attending a rural
community health centre in Gauteng Province, South Africa: A cross-sectional study. South
African Fam Pract. 2022;64(1):1–9.

233. Tola HH, Karimi M, Yekaninejad MS. Effects of sociodemographic characteristics and
patients’ health beliefs on tuberculosis treatment adherence in Ethiopia: A structural
equation modelling approach. Infect Dis Poverty. 2017;6(1):1–10.

234. Glanz  et al. The Health Belief Model (HBM) Health Communication | Health Belief
Model.https://www.utwente.nl/en/bms/communication-theories/sorted-by-
cluster/Health%20Communication/Health_Belief_Model/. 1997.

235. Kalua F, Nyasulu Y. A review of the role of modifying factors in health education
programmes. Malawi Med J [Internet]. 2007;19(1):30–1. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23878630%0Ahttp://www.pubmedcentral.nih.gov/a
rticlerender.fcgi?artid=PMC3615310

236. Cioe PA, Crawford SL, Stein MD. Cardiovascular risk-factor knowledge and risk
perception among HIV-infected adults. J Assoc Nurses AIDS Care. 2014;25(1):60–9.



151

237. Bandura A. Self efficacy: Toward a Unifying Theory of Behavioral Change. Pychological
Review; 1977. p. 191–215.

238. Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical
Research. Fouth edition; Lippincott Williams & Wikins, Philadelphia. 2013. 73 p.

239. Wagner J, Lacey K, Chyun D, Abbott G. Development of a questionnaire to measure heart
disease risk knowledge in people with diabetes: The Heart Disease Fact Questionnaire.
Patient Educ Couns. 2005;58(1):82–7.

240. Arikan I, Metintas S, Kalyoncu C, Yildiz Z. The Cardiovascular Disease Risk Factors
Knowledge Level (CARRF-KL) Scale: a validity and reliability study. Turk Kardiyol Dern
Ars. 2009;37(1):35–40.

241. Woringer M, Nielsen JJ, Zibarras L, Evason J, Kassianos AP, Harris M, et al. Development
of a questionnaire to evaluate patients’ awareness of cardiovascular disease risk in
England’s National Health Service Health Check preventive cardiovascular programme.
BMJ. 2017;7(9):1–10.

242. WHO. WHO STEPS Instrument (Core and Expanded): The WHO STEPwise approach to
chronic disease risk factor surveillance (STEPS). World Health Organization 20 Avenue
Appia, 1211 Geneva 27, Switzerland. www.who.int/chp/steps.

243. Ramirez FD, Chen Y, Di Santo P, Simard T, Motazedian P, Hibbert B. Association between
self-reported potentially modifiable cardiac risk factors and perceived need to improve
physical health: A population-based study. J Am Heart Assoc. 2017;6(5):13–5.

244. Mostofsky E, Chahal HS, Mukamal KJ, Rimm EB, Mittleman MA. Alcohol and Immediate
Risk of Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis.
Circulation. 2017;133(10):1–23.

245. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et al. Fruit and vegetable consumption
and mortality from all causes, cardiovascular disease, and cancer: systematic review and
dose-response meta-analysis of prospective cohort studies. Bmj [Internet]. 2014;349(jul29
3):g4490–g4490. Available from: http://www.bmj.com/cgi/doi/10.1136/bmj.g4490

246. MOH. Guidelines on Clinical and Programmatic Management of Major Non
Communicable Diseases: Federal Democratic Republic of Ethiopia, Ministry of Health.
ResearchGate. 2016;(August):220.

247. Roberti JW, Harrington LN, Storch EA. Further Psychometric Support for the 10-Item
Version of the Perceived Stress Scale. 2006;9:135–47.

248. Gelaye B, Williams MA, Lemma S, Deyessa N, Bahretibeb Y, Shibre T, et al. Validity of
the Patient Health Questionnaire-9 for Depression Screening and Diagnosis in East Africa.
Psychiatry Res. 15;210(2):dio:10.1016/j.psychres.2013.07.015. 2013;210(2).

249. Williams B, Mancia G, Spiering W, Rosei EA, Azizi M, Burnier M, et al. 2018 Practice
guidelines for the management of arterial hypertension of the European Society of
Cardiology and the European Society of Hypertension. Blood Press [Internet].
2018;27(6):314–40. Available from: https://doi.org/10.1080/08037051.2018.1527177



152

250. Shahbabu B, Dasgupta A, Sarkar K, Sahoo SK. Which is more accurate in measuring the
blood pressure? A digital or an aneroid sphygmomanometer. J Clin Diagnostic Res.
2016;10(3):LC11–4.

251. Buchanan S. The Accuracy of Alternatives to Mercury Sphygmomanometers.
2009;(October).

252. Polit F. &, Beck CT. Nursing Research: Generating and Assessing Evidence for Nursing
Practice. Ninth edit. Wolters Kluwer; 2012.

253. OhioUniversity. Ohio University’s employee wellness initiative (2016). Healthy OHIO
https://www.ohio.edu/wellworks/news/news-story.cfm?newsItem=7E8297D8-5056-
A874-1D95B222B4E3984E; Accessed on May 13,2017. 2016.

254. Zagzebski L. What is Knowledge? In Greco, John (1st Ed), The Blackwell Guide to
Epistemology (pp 92-116). Malden, Massachusetts: Blackwell Publisher Inc. 1999.

255. Ferrer R, Klein WM. Risk perceptions and health behavior. Physiol Behav.
2017;176(1):100–106.

256. BussinessDictionary. BussinessDictionary.com.
http://www.businessdictionary.com/definition/risk-perception.html. risk perception.
Retrived May 09,2017. risk perception.

257. D’Agostino RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al. General
cardiovascular risk profile for use in primary care: The Framingham heart study.
Circulation. 2008;117(6):743–53.

258. Anderson TJ, Grégoire J, Pearson GJ, Barry AR, Couture P, Dawes M, et al. 2016 Canadian
Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention
of Cardiovascular Disease in the Adult. Can J Cardiol. 2016;32(11):1263–82.

259. Wilkinson, J. M., Treas, Barnett, L. T., and Smith, M, H., (2016). Fundamentals of Nursing.
Volume 1: Theory, Concepts, and Applications; F. A. Davis Company, Philadelphia, pp
194-201. 2016;1:2016.

260. Sesay RB, Kpangay M, Seppeh S. An Ordinal Logistic Regression Model to Identify
Factors Influencing Students Academic Performance at Njala University. Int J Res Sci
Innov. 2021;08(01):91–100.

261. Andy Field. Discovering Statistics Using IBM SPSS Statistics. 2018.

262. Abegaz TM, Abdela OA, Bhagavathula AS, Teni FS. Magnitude and determinants of
uncontrolled blood pressure among hypertensive patients in Ethiopia: Hospital-based
observational study. Pharm Pract (Granada). 2018;16(2):1–7.

263. Asgedom SW, Gudina EK, Desse TA. Assessment of blood pressure control among
hypertensive patients in Southwest Ethiopia. PLoS One. 2016;11(11):1–12.

264. Bedane SN. Out of Pocket Expenditures among Hypertensive Patients and their Households
who Visit Public Hospitals in Addis Ababa, Ethiopia, 2016. Heal Econ Outcome Res Open
Access. 2018;04(01):1–7.



153

265. Amare F, Nedi T, Berhe DF. Blood pressure control practice and determinants among
ambulatory hypertensive patients attending primary health care facilities in Addis Ababa.
SAGE Open Med. 2020;8:205031212094652.

266. Fekadu G, Adamu A, Gebre M, Gamachu B, Bekele F, Abadiga M, et al. Magnitude and
determinants of uncontrolled blood pressure among adult hypertensive patients on follow-
up at nekemte referral hospital, western ethiopia. Integr Blood Press Control. 2020;13:49–
61.

267. Sarfo FS, Mobula LM, Burnham G, Ansong D, Plange-Rhule J, Sarfo-Kantanka O, et al.
Factors associated with uncontrolled blood pressure among Ghanaians: Evidence from a
multicenter hospital-based study. PLoS One. 2018;13(3):1–19.

268. Abdissa SG, Feleke Y, Awol M. Prevalence of hypertension and pre-hypertension in Addis
Ababa, Ethiopia: A survey done in recognition of World Hypertension Day, 2014. Ethiop J
Heal Dev. 2015;29(1):22–30.

269. Hareri H, Gedefaw M, Simeng B. Assessment of prevalence and associated factors of
adherence to anti-hypertensive agents among adults on follow up in Adama Referal hospital,
East Shoa,. Int J Curr Microbiol App Sci [Internet]. 2014;3(1):760–70. Available from:
http://www.ijcmas.com/vol-3-1/Habtamu Abera Hareri, et al.pdf

270. Oliveros E, Patel H, Kyung S, Fugar S, Goldberg A, Madan N, et al. Hypertension in older
adults: Assessment, management, and challenges. Clin Cardiol. 2020;43(2):99–107.

271. Franklin SS, Larson MG, Khan SA, Wong ND, Leip EP, Kannel WB, et al. Does the relation
of blood pressure to coronary heart disease risk change with aging?: The Framingham Heart
Study. Circulation. 2001;103(9):1245–9.

272. Lionakis N, Mendrinos D, Sanidas E, Favatas G, Georgopoulou M. Hypertension in the
elderly. World J Cardiol. 2012;4(5):135–47.

273. Thomas W. Buford. Hypertension and Aging. Ageing Res Rev. 2016;26:96–111.

274. Suvila K, Langén V, Cheng S, Niiranen TJ. Age of Hypertension Onset: Overview of
Research and How to Apply in Practice. Curr Hypertens Rep. 2020;22(9):15–7.

275. Kebede B, Ayele G, Haftu D, Gebremichael G. The Prevalence and Associated Factors of
Hypertension among Adults in Southern Ethiopia. Int J Chronic Dis. 2020;2020:1–7.

276. Dereje N, Earsido A, Temam L, Abebe A. Uncovering the high burden of hypertension and
its predictors among adult population in Hosanna town, southern Ethiopia: A community-
based cross-sectional study. BMJ Open. 2020;10(10):1–8.

277. Chen JW, Wu SY, Pan WH. Clinical characteristics of young-onset hypertension -
Implications for different genders. Int J Cardiol. 2004;96(1):65–71.

278. Hinton TC, Adams ZH, Baker RP, Hope KA, Paton JFR, Hart EC, et al. Investigation and
Treatment of High Blood Pressure in Young People: Too Much Medicine or Appropriate
Risk Reduction? Hypertens (Dallas, Tex  1979). 2020;75(1):16–22.

279. Suvila K, McCabe EL, Lehtonen A, Ebinger JE, Lima JAC, Cheng S, et al. Early Onset



154

Hypertension Is Associated with Hypertensive End-Organ Damage Already by MidLife.
Hypertension. 2019;74(2):305–12.

280. Nwankwo T, Yoon SS u., Burt V, Gu Q. Hypertension among adults in the United States:
National Health and Nutrition Examination Survey, 2011-2012. NCHS Data Brief.
2013;(133):1–8.

281. Ejima Y, Hasegawa Y, Sanada S, Miyama N, Hatano R, Arata T, et al. Characteristics of
young-onset hypertension identified by targeted screening performed at a university health
check-up. Hypertens Res. 2006;29(4):261–7.

282. Endo Y, Serizawa F, Kato T, Toyama H, Ejima Y, Sato A, et al. Clinical characteristics of
young-onset and medical treatment-requiring hypertension identified by targeted screening
in university health check-up. Clin Exp Hypertens. 2011;33(8):552–7.

283. Williamson W, Lewandowski AJ, Forkert ND, Griffanti L, Okell TW, Betts J, et al.
Association of cardiovascular risk factors with MRI indices of cerebrovascular structure
and function and white matter hyperintensities in young adults. JAMA - J Am Med Assoc.
2018;320(7):665–73.

284. Lane CA, Barnes J, Nicholas JM, Sudre CH, Cash DM, Parker TD, et al. Associations
between blood pressure across adulthood and late-life brain structure and pathology in the
neuroscience substudy of the 1946 British birth cohort (Insight 46): an epidemiological
study. Lancet Neurol [Internet]. 2019;18(10):942–52. Available from:
http://dx.doi.org/10.1016/S1474-4422(19)30228-5

285. Sundström J, Neovius M, Tynelius P, Rasmussen F. Association of blood pressure in late
adolescence with subsequent mortality: Cohort study of Swedish male conscripts. Bmj.
2011;342(7795):483.

286. Wang C, Yuan Y, Zheng M, Pan A, Wang M, Zhao M, et al. Association of Age of Onset
of Hypertension With Cardiovascular Diseases and Mortality. J Am Coll Cardiol.
2020;75(23):2921–30.

287. Johnson HM, Thorpe CT, Bartels CM, Schumacher JR, Palta M, Pandhi N, et al.
Undiagnosed hypertension among young adults with regular primary care use. J Hypertens.
2014;32(1):65–74.

288. Gooding HC, McGinty S, Richmond TK, Gillman MW, Field AE. Hypertension awareness
and control among young adults in the National Longitudinal Study of Adolescent Health.
J Gen Intern Med. 2014;29(8):1098–104.

289. Anyabolu N, Ernest, Okoye C, Innocent, Chukwumobi N, Anuli, et al. Hypertension and Its
Socioeconomic Factors in a Market Population in Awka, Nigeria. Am J Med Sci Med.
2017;5(3):40–8.

290. Holmes, Rahe. The Holmes-Rahe Life Stress Inventory. Am Inst Stress [Internet].
2016;II:2010. Available from: The American Institute of Stress

291. Gallo LC, Roesch SC, Fortmann AL, Carnethon MR, Penedo FJ, Perreira K, et al. HHS
Public Access. Assoc chronic Stress burden, perceived Stress Trauma Stress with
Cardiovasc Dis Preval risk factors HCHS/SOL Sociocult Ancillary Study. 2014;76(6):468–



155

75.

292. Hu B, Liu X, Yin S, Fan H, Feng F, Yuan J. Effects of psychological stress on hypertension
in middle-aged Chinese: A cross-sectional study. PLoS One [Internet]. 2015;10(6):1–13.
Available from: http://dx.doi.org/10.1371/journal.pone.0129163

293. Dagnew GW, Asresie MB, Fekadu GA, Gelaw YM. Factors associated with divorce from
first union among women in Ethiopia: Further analysis of the 2016 Ethiopia demographic
and health survey data. PLoS One [Internet]. 2020;15(12 December):1–12. Available from:
http://dx.doi.org/10.1371/journal.pone.0244014

294. Mahmood S, Jalal Z, Hadi MA, Shah KU. Association between attendance at outpatient
follow-up appointments and blood pressure control among patients with hypertension.
BMC Cardiovasc Disord [Internet]. 2020;20(1):1–11. Available from:
https://doi.org/10.1186/s12872-020-01741-5

295. IFAD. Federal Democratic Republic of Ethiopia Country strategic opportunities programme
For : Review. 2016;(December):14–5.

296. Ethiopia Public Health Institue. STEPS Survey on Risk Factors for Non-communicable
Disease and Prevalence od Selected NCDs , Ethiopia Chronic Non- Communicable
Diseases. 2016;(December 2016):1–13.

297. Zawudie AB, Lemma TD, Daka DW. Cost of hypertension illness and associated factors
among patients attending hospitals in southwest shewa zone, Oromia Regional State,
Ethiopia. Clin Outcomes Res. 2020;12:201–11.

298. Cappelletti ER, Greco A, Maloberti A, Giannattasio C, Steca P, D’Addario M. What
hypertensive patients want to know [and from whom] about their disease: A two-year
longitudinal study. BMC Public Health. 2020;20(1):1–10.

299. Glashen MR. Health Literacy and Hypertension Levels in Urban Latinos. ProQuest Diss
Theses. 2015;146.

300. Ademe S, Aga F, Gela D. Hypertension self-care practice and associated factors among
patients in public health facilities of Dessie town, Ethiopia. BMC Health Serv Res.
2019;19(1):1–9.

301. Liu M, He Y, Jiang B, Wang J, Wu L, Wang Y, et al. Association between family history
and hypertension among Chinese elderly. Med (United States). 2015;94(48):1–6.

302. Yadecha B, Tekle F, Fetensa G, Habte A, Zeleke B. Prevalence of hypertension and its
associated factors among gimbi town residents, ethiopia: A community-based cross-
sectional study. Integr Blood Press Control. 2020;13:171–9.

303. Ranasinghe P, Cooray DN, Jayawardena R, Katulanda P. The influence of family history of
hypertension on disease prevalence and associated metabolic risk factors among Sri Lankan
adults. BMC Public Health [Internet]. 2015;15:576. Available from:
http://dx.doi.org/10.1186/s12889-015-1927-7

304. Ahn SY, Gupta C. Genetic programming of hypertension. Front Pediatr.
2018;5(January):1–10.



156

305. Ehret GB, Caulfield MJ. Genes for blood pressure: An opportunity to understand
hypertension. Eur Heart J. 2013;34(13):951–61.

306. Mekonen HH, Birhanu MM, Mossie TB, Gebreslassie HT. Factors associated with stroke
among adult patients with hypertension in Ayder Comprehensive Specialized Hospital,
Tigray, Ethiopia, 2018: A case-control study. PLoS One. 2020;15(2):1–10.

307. Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, et al. Clinical
Practice Guidelines 2020 International Society of Hypertension Global Hypertension
Practice Guidelines International Society of Hypertension. 2020;1334–57.

308. Guthmann R, Davis N, Brown M, Elizondo J. Visit frequency and hypertension. J Clin
Hypertens (Greenwich). 2005;7(6):327–32.

309. Madebo WE, Gube AA, Gudisa GG. Compliance to Anti-Hypertensive Treatment and
Associated Factors among Hypertensive Patients on Follow Up in Hospitals of Gamo Gofa.
2018;4(1).

310. Feyissa M, Shibeshi W, Mahammedsied W. Assessment of Drug Therapy Problems and
Contributing Factors among Adult Ambulatory Hypertensive Patients in Ayder Referral
Hospital, Mekelle Northern Ethiopia Evaluation of medicinal plants for their Pharmacologic
effect View project Cardiovascular disea. J Pharma Care Heal Sys JPCHS [Internet].
2020;7:218. Available from: https://www.researchgate.net/publication/347888842

311. Worku T, Tadesse Y, Hughes P, Lemessa T. Patterns of Complications Seen in Patients
With Hypertension Admitted To Tikur Anbessa Hospital: a Retrospective Analysis. Ethiop
Med J. 2015;51–6.

312. Bekele  etabalew E, Tadesse T, Negaw R, Zewde T. Magnitude and associated factors of
hypertension in Addis Ababa public health facilities, Ethiopia. MOJ Public Heal.
2018;7(6):280–6.

313. Masilela C, Pearce B, Ongole JJ, Adeniyi OV, Benjeddou M. Cross-sectional study of
prevalence and determinants of uncontrolled hypertension among South African adult
residents of Mkhondo municipality. BMC Public Health. 2020;20(1):1–10.

314. Akpa OM, Made F, Ojo A, Ovbiagele B, Adu D, Motala AA, et al. Regional patterns and
association between obesity and hypertension in Africa: Evidence from the H3Africa Chair
study. Hypertension. 2020;1167–78.

315. Gebremichael GB, Berhe KK, Zemichael TM. Uncontrolled hypertension and associated
factors among adult hypertensive patients in Ayder comprehensive specialized hospital,
Tigray, Ethiopia, 2018. BMC Cardiovasc Disord. 2019;19(1):1–10.

316. Banegas JR, Segura J, Sobrino J, Rodríguez-Artalejo F, De La Sierra A, De La Cruz JJ, et
al. Effectiveness of blood pressure control outside the medical setting. Hypertension.
2007;49(1):62–8.

317. Azizah N, Halimah E, Puspitasari IM, Hasanah AN. Simultaneous use of herbal medicines
and antihypertensive drugs among hypertensive patients in the community: A review. J
Multidiscip Healthc. 2021;14:259–70.



157

318. KUMOLOSASI E, WEI CC, ABDULLAH AZ, MANAP NSA, LEE WL, YUSUF MH, et
al. Antihypertensive activities of standardised moringa oleifera lam (merunggai) extracts in
spontaneously hypertensive rats. Sains Malaysiana. 2021;50(3):769–78.

319. Gopalakrishnan L, Doriya K, Kumar DS. Moringa oleifera: A review on nutritive
importance and its medicinal application. Food Sci Hum Wellness. 2016;5(2):49–56.

320. Tabassum N, Ahmad F. Role of natural herbs in the treatment of hypertension. Pharmacogn
Rev. 2011;5(9):30–40.

321. Dauqan EMA, Abdullah A. Medicinal and Functional Values of Thyme (Thymus vulgaris
L.) Herb. J Appl Biol Biotechnol. 2017;5(02):17–22.

322. Erku DA, Mekuria and AB. Prevalence and Correlates of Complementary and Alternative
Medicine Use among Hypertensive Patients in Gondar Town, Ethiopia. Evidence-based
Complement Altern Med. 2016;2016.

323. Liwa AC, Smart LR, Frumkin A, Epstein H-AB, Fitzgerald DW, Peck RN. Traditional
Herbal Medicine Use Among Hypertensive Patients in Sub-Saharan Africa: A Systematic
Review. NIH Public Access. Curr Hypertens Rep. 2014;16(6):1–18.

324. Gebre BB, Deribe B, Abeto M. Magnitude and associated factors of depression among
hypertensive patients attending treatment follow up in chronic OPD at hawassa university
comprehensive specialized hospital, hawassa, southern Ethiopia. Integr Blood Press
Control. 2020;13:31–9.

325. Kulkarni V, Lingappa S. Prevalence of depression in patients attending general medicine
outpatient department for hypertension. Int J Med Sci Public Heal. 2019;8(0):1.

326. Schmieder RE, Ruilope LM. Blood pressure control in patients with comorbidities. J Clin
Hypertens. 2008;10(8):624–31.

327. Goverwa TP, Masuka N, Tshimanga M, Gombe NT, Takundwa L, Bangure D, et al.
Uncontrolled hypertension among hypertensive patients on treatment in Lupane District,
Zimbabwe, 2012. BMC Res Notes. 2014;7(1):1–8.

328. Ibrahim AO, Agbesanwa TA, Shabi OM, Omosanya OE, Ismail WO, Deji-dada OO. Blood
pressure control and its associated factors among hypertensive patients in federal teaching
hospital , ido- ekiti , Southwest Nigeria. 2020;6:167–73.

329. THETA. Frequency of testing for dyslipidemia: A systematic review and budget impact
analysis. Ont Health Technol Assess Ser. 2014;14(7):1–27.

330. Teshome DF, Demssie AF, Zeleke BM. Determinants of blood pressure control amongst
hypertensive patients in Northwest Ethiopia. 2018;1–11. Available from:
http://dx.doi.org/10.1371/journal.pone.0196535

331. Menanga A, Edie S, Nkoke C, Boombhi J, Musa AJ, Kuate L, et al. Factors associated with
blood pressure control amongst adults with hypertension in Yaounde , Cameroon : a cross-
sectional study. 2016;6(2):439–45.

332. Mekonen HH, Birhanu MM, Mossie TB, Gebreslassie HT. Factors associated with stroke



158

among adult patients with hypertension in Ayder Comprehensive Specialized Hospital ,
Tigray , Ethiopia , 2018 : A case-control study. 2020;1–10. Available from:
http://dx.doi.org/10.1371/journal.pone.0228650

333. Bacha D, Abera H. Knowledge , Attitude and Self-Care Practice towards Control of
Hypertension among Hypertensive Patients on Follow-up at St . Paul ’ s Hospital , Addis
Ababa. Ethiop J Heal Sci. 2019;29(4):421–30.

334. Animut Y, Assefa AT, Lemma DG. Blood pressure control status and associated factors
among adult hypertensive patients on outpatient follow-up at university of gondar referral
hospital, northwest ethiopia: A retrospective follow-up study. Integr Blood Press Control.
2018;11:37–46.

335. Atkilt G, Shaweno T, Disease CH, Disease HH. Determinants of hypertensive heart disease
among adult hypertensive patients in the University of Gondar Referral Hospital, Gondar,
Ethiopia: A case-control study. 2019;(3).

336. Levy D, Larson MG, Vasan RS, Kannel WB, Ho KKL. The progression from hypertension
to congestive heart failure. J Am Med Assoc. 1996;275(20):1557–62.

337. Drazner MH. Contemporary Reviews in Cardiovascular Medicine The Progression of
Hypertensive Heart Disease. 2011;327–34.

338. Negesa LB, Magarey J, Rasmussen P, Hendriks JML. Patients’ knowledge on
cardiovascular risk factors and associated lifestyle behaviour in Ethiopia in 2018: A cross-
sectional study. PLoS One [Internet]. 2020;15(6):1–15. Available from:
http://dx.doi.org/10.1371/journal.pone.0234198

339. Omoronyia O, Ayuk A, Nwafor K, Legogie A. Hypertensive patients’ knowledge of
cardiovascular disease on in Calabar, Nigeria. J Egypt Public Health Assoc. 2020;95(1).

340. Messerli FH, Rimoldi SF, Bangalore S. The Transition From Hypertension to Heart Failure:
Contemporary Update. JACC Hear Fail. 2017;5(8):543–51.

341. Valerio L, Peters RJ, Zwinderman AH, Pinto-Sietsma SJ. Association of Family History
With Cardiovascular Disease in Hypertensive Individuals in a Multiethnic Population. J Am
Heart Assoc. 2016;5(12):1–10.

342. Costa E, Santos-silva A, Paúl C, Gallego JG. Aging and Cardiovascular Risk. 2015;2015:2–
4.

343. Qin Y, Li T, Lou P, Chang G, Zhang P, Chen P, et al. Salt intake, knowledge of salt intake,
and blood pressure control in Chinese hypertensive patients. J Am Soc Hypertens.
2014;8(12):909–14.

344. Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden of obesity in 2005 and
projections to 2030. Int J Obes. 2008;32(9):1431–7.

345. Chimberengwa PT, Naidoo M. Knowledge, attitudes and practices related to hypertension
among residents of a disadvantaged rural community in southern Zimbabwe. PLoS One
[Internet]. 2018;14(6):1–16. Available from:
http://dx.doi.org/10.1371/journal.pone.0215500



159

346. Abu HO, Aboumatar H, Carson K, Goldberg R, Cooper L. Hypertension knowledge, heart
healthy lifestyle practices and medication adherence among adults with hypertension. Eur J
Pers Centered Healthc. 2018;6(1):108.

347. Malik A, Yoshida Y, Erkin T, Salim D, Hamajima N. HYPERTENSION-RELATED
KNOWLEDGE , PRACTICE AND DRUG ADHERENCE AMONG INPATIENTS OF A
HOSPITAL IN SAMARKAND , UZBEKISTAN. 2014;255–63.

348. Pirasath S, Kumanan T, Guruparan M. A Study on Knowledge , Awareness , and
Medication Adherence in Patients with Hypertension from a Tertiary Care Centre from.
2017;2017.

349. Reddy KS, Katan MB. Diet , nutrition and the prevention of hypertension and
cardiovascular diseases. 2004;7:167–86.

350. Tibebu NS. Knowledge on Prevention of Stroke and Its Associated Factors Among
Hypertensive Patients at Debre Tabor General Hospital : An Institution-Based Cross-
Sectional Study. 2021;1681–8.

351. Adler AJ, Prabhakaran D, Bovet P, Kazi DS, Mancia G, Mungal-singh V, et al. Reducing
Cardiovascular Mortality Through Prevention and Management of Raised Blood Pressure.
Glob Heart [Internet]. 2015;10(2):111–22. Available from:
http://dx.doi.org/10.1016/j.gheart.2015.04.006

352. Jankowska-Polańska B, Uchmanowicz I, Dudek K, Mazur G. Relationship between
patients’ knowledge and medication adherence among patients with hypertension. Patient
Prefer Adherence. 2016;10:2437–47.

353. Barnhart JM, Wright ND, Freeman K, Correa N, Walker EA. Risk Perception and Its
Association with Cardiac Risk and Health Behaviors Among Urban, Minority Adults: The
Bronx Coronary Risk Perception Study. Am J Heal Promot. 2009;23(5):339–42.

354. Lefler LL, Hartford JA, Fagan CM. Perceived Cardiac Risk among Older, High-Risk Black
and White Women. Int Rev Res Open Distrib Learn. 2008;9(3):1.

355. Hussein HM, Harris-Lane P, Abdelmoula MM, Vazquez G. Accuracy of self-perception of
cardiovascular risk in the community. J Vasc Interv Neurol [Internet]. 2008;1(4):106–12.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/22518234%0A.

356. Katz M, Laurinavicius AG, Franco FGM, Conceicao RD, Carvalho JAM, Pesaro AEP, et
al. Calculated and perceived cardiovascular risk in asymptomatic subjects submitted to a
routine medical evaluation: The perception gap. Eur J Prev Cardiol [Internet].
2015;22(8):1076–82. Available from: https://doi.org/10.1177/2047487314543074

357. Bloom, D.E., Cafero, E.T., Jané-Llopis, E., Abrahams-Gessel, S., Bloom, L.R., Fathima, S.
F, A.B., Gaziano, T., Mowaf, M., Pandya, A., Prettner, K., Rosenberg, L., Seligman, B.,
Stein, A.Z., & Weinstein C (2011). The Global Economic Burden of Noncommunicable
Diseases. Geneva: World Economic
Forum.www.weforum.org/EconomicsOfNCDappendix. 2011;(8712). Available from:
http://ideas.repec.org/p/gdm/wpaper/8712.html

358. Weinstein ND. Perceived probability, perceived severity, and health-protective behavior.



160

Heal Psychol. 2000;19(1):65–74.

359. Coelho MP. Unrealistic optimism: Still a neglected trait. J Bus Psychol. 2010;25(3):397–
408.

360. Harris AJL, Hahn U. Unrealistic Optimism About Future Life Events: A Cautionary Note.
Psychol Rev. 2011;118(1):135–54.

361. Mohd Azahar NMZ, Krishnapillai ADS, Zaini NH, Yusoff K. Risk perception of
cardiovascular diseases among individuals with hypertension in rural Malaysia. Heart Asia.
2017;9(2):e010864.

362. Diaz VA, Mainous AG, Williamson D, Johnson SP, Knoll ME. Cardiovascular and Diabetes
Risk Perception in a Hispanic Community Sample. Ethn Dis. 2012;22(1):5–11.

363. Brawarsky P, Eibensteiner K, Klinger E V., Baer HJ, Getty G, Orav EJ, et al. Accuracy of
self-perceived risk for common conditions. Cogent Med [Internet]. 2018;5(1):1463894.
Available from: http://doi.org/10.1080/2331205X.2018.1463894

364. Homko CJ, Santamore WP, Zamora L, Shirk G, Gaughan J, Cross R, et al. Cardiovascular
Disease Knowledge and Risk Perception Among Underserved Individuals at Increased Risk
of Cardiovascular Disease. 2008;23(4):332–7.

365. Ko Y, Boo S. Self-perceived health versus actual cardiovascular disease risks. Jpn J Nurs
Sci. 2016 Jan;13(1):65–74.

366. Hense HW, Schulte H, Löwel H, Assmann G, Keil U. Framingham risk function
overestimates risk of coronary heart disease in men and women from Germany - Results
from the MONICA Augsburg and the PROCAM cohorts. Eur Heart J. 2003;24(10):937–
45.

367. Borhanuddin B, Mohd Nawi A, Shah SA, Abdullah N, Syed Zakaria SZ, Kamaruddin MA,
et al. 10-year cardiovascular disease risk estimation based on lipid profile-based and bmi-
based framingham risk scores across multiple sociodemographic characteristics: The
Malaysian cohort project. Sci World J. 2018;2018.

368. Stol DM, Hollander M, Damman OC, Nielen MMJ, Badenbroek IF, Schellevis FG, et al.
Mismatch between self-perceived and calculated cardiometabolic disease risk among
participants in a prevention program for cardiometabolic disease: A cross-sectional study.
BMC Public Health. 2020;20(1):1–9.

369. Helou TN, Santos RD, Laurinavicius AG, Bittencourt MS, Pesaro AEP, Franco FGM, et al.
Association between clinical factors and self-underestimation of cardiovascular risk in
subjects submitted to a routine health evaluation. Clin Cardiol. 2018;41(1):28–33.

370. Liew SM, Lee WK, Khoo EM, Ismail IZ, Ambigapathy S, Omar M, et al. Can doctors and
patients correctly estimate cardiovascular risk? A cross-sectional study in primary care.
BMJ Open. 2018;8(2):1–6.

371. Thakkar J, Heeley EL, Chalmers J, Chow CK. Inaccurate risk perceptions contribute to
treatment gaps in secondary prevention of cardiovascular disease. Intern Med J.
2016;46(3):339–46.



161

372. Homko CJ, Santamore WP, Zamora L, Shirk G, Gaughan J, Cross R, et al. Cardiovascular
disease knowledge and risk perception among underserved individuals at increased risk of
cardiovascular disease. J Cardiovasc Nurs. 2008;23(4):332–7.

373. Waters EA, Klein WMP, Moser RP, Yu M, Waldron WR, McNeel TS, et al. Correlates of
Unrealistic Risk Beliefs in a Nationally Representative Sample. J Behav Med.
2011;34(3):225–35.

374. Petr EJ, Ayers CR, Pandey A, de Lemos JA, Powell-Wiley TM, Khera A, et al. Perceived
lifetime risk for cardiovascular disease (from the Dallas Heart Study). Am J Cardiol. 2014
Jul;114(1):53–8.

375. Meischke H, Sellers DE, Robbins ML, Goff DC, Daya MR, Meshack A, et al. Factors that
influence personal perceptions of the risk of an acute myocardial infarction. Behav Med.
2000;26(1):4–13.

376. Boo S, Oh H, Froelicher ES, Suh CH. Knowledge and perception of cardiovascular disease
risk among patients with rheumatoid arthritis. PLoS One [Internet]. 2017;12(4):1–12.
Available from: http://dx.doi.org/10.1371/journal.pone.0176291

377. DeSalvo KB, Gregg J, Kleinpeter M, Pedersen BR, Stepter A, Peabody J. Cardiac risk
underestimation in urban, black women. J Gen Intern Med. 2005;20(12):1127–31.

378. Grauman Å, Veldwijk J, James S, Hansson M, Byberg L. Good general health and lack of
family history influence the underestimation of cardiovascular risk: a cross-sectional study.
Eur J Cardiovasc Nurs. 2021;

379. Jones CL, Jensen JD, Scherr CL, Brown NR, Christy K, Weaver J. The Health Belief Model
as an Explanatory Framework in Communication Research: Exploring Parallel, Serial, and
Moderated Mediation. Heal Commun [Internet]. 2015;30(6):566–76. Available from:
http://internal-pdf//Nishijima, Daniel K. Simel, David L Wisner, David H Holmes - 2016 -
乳鼠心肌提取 HHS Public
Access.pdf%0Ahttps://www.sciencedirect.com/science/article/abs/pii/S003193841631214
8?via%3Dihub

380. Sheeran P, Harris PR, Epton T. Does heightening risk appraisals change people’s intentions
and behavior? A meta-analysis of experimental studies. Vol. 140, Psychological Bulletin.
2014. 511–543 p.

381. Nwabuo CC, Dy SM, Weeks K, Young JH. Factors associated with appointment non-
adherence among African-Americans with severe, poorly controlled hypertension. PLoS
One. 2014;9(8).

382. Wallis EJ, Ramsay LE, Jackson PR. Cardiovascular and coronary risk estimation in
hypertension management. Heart. 2002;88(3):306–12.

383. Kavousi M, Leening MJG, Nanchen D, Greenland P, Graham IM, Steyerberg EW, et al.
Comparison of application of the ACC/AHA guidelines, Adult Treatment Panel III
guidelines, and European Society of Cardiology guidelines for cardiovascular disease
prevention in a European cohort. JAMA - J Am Med Assoc. 2014;311(14):1416–23.



162

384. Bashyal SP, Thapa N. Knowledge and Perception Regarding Hypertension among
Hypertensive Patients at a Tertiary Hospital in Kathmandu, Nepal. J Adv Acad Res.
2020;7(1):51–62.

385. Lind JT, Mehlum H. With or without U? The appropriate test for a U shaped. Memo No
2007,21, Univ Oslo, Dep Econ Oslo [Internet]. 2007; Available from:
http://hdl.handle.net/10419/63088%0AStandard-Nutzungsbedingungen:

386. Abegaz TM, Tefera YG, Befekadu Abebe T. Target Organ Damage and the Long Term
Effect of Nonadherence to Clinical Practice Guidelines in Patients with Hypertension: A
Retrospective Cohort Study. Int J Hypertens. 2017;2017.

387. Putri NRIAT, Rekawati E, Wati DNK. Relationship of age, gender, hypertension history,
and vulnerability perception with physical exercise compliance in elderly. Enferm Clin.
2019;29:541–5.

388. Claassen L, Henneman L, Nijpels G, Dekker J, Marteau T, Timmermans D. Causal beliefs
and perceptions of risk for diabetes and cardiovascular disease, the Netherlands, 2007. Prev
Chronic Dis. 2011;8(6).

389. Karmali KN, Goff DC, Ning H, Lloyd-Jones DM. A systematic examination of the 2013
ACC/AHA pooled cohort risk assessment tool for atherosclerotic cardiovascular disease. J
Am Coll Cardiol. 2014;64(10):959–68.

390. Bjerrum L, Hamm L, Tort B, Munck A, Kragstrup J. Do general practitioner and patient
agree about the risk factors for ischaemic heart disease? Scand J Prim Health Care.
2002;20(1):16–21.

391. Andersson P, Leppert J. Men of low socio-economic and educational level possess
pronounced deficient knowledge about the risk factors related to coronary heart disease. Eur
J Cardiovasc Prev Rehabil. 2001;8(6):371–7.

392. Tchicaya A, Lorentz N, Demarest S, Beissel J. Persistence of socioeconomic inequalities in
the knowledge of cardiovascular risk factors five years after coronary angiography. Eur J
Cardiovasc Nurs [Internet]. 2018;17(2):136–47. Available from:
https://doi.org/10.1177/1474515117720789

393. Tchicaya A, Braun M, Lorentz N, Delagardelle C, Beissel J, Wagner DR. Social inequality
in awareness of cardiovascular risk factors in patients undergoing coronary angiography.
Eur J Prev Cardiol. 2013;20(5):872–9.

394. Shepperd JA, Waters EA, Weinstein ND, Klein WMP. A Primer on Unrealistic Optimism.
Curr Dir Psychol Sci. 2015;24(3):232–7.

395. Ross S, Walker A, MacLeod MJ. Patient compliance in hypertension: Role of illness
perceptions and treatment beliefs. J Hum Hypertens. 2004;18(9):607–13.

396. Conceição RD ilgueria. de O, Laurinavicius AG abriel., Kashiwagi NM iw., Carvalho JAM
alu. de, Oliva CA lbert. G, Santos Filho RD ia. Check-up and cardiovascular risk
progression: is there a room for innovation? Einstein (Sao Paulo). 2015;13(2):196–201.

397. Bogale S, Mishore KM, Tola A, Mekuria AN, Ayele Y. Knowledge, attitude and practice



163

of lifestyle modification recommended for hypertension management and the associated
factors among adult hypertensive patients in Harar, Eastern Ethiopia. SAGE Open Med.
2020;8:205031212095329.

398. Gelaw S, Yenit MK, Nigatu SG. Self-Care Practice and Associated Factors among
Hypertensive Patients in Debre Tabor Referral Hospital, Northwest Ethiopia, 2020. Int J
Hypertens. 2021;

399. Buda ES, Hanfore LK, Fite RO, Buda AS. Lifestyle modification practice and associated
factors among diagnosed hypertensive patients in selected hospitals, South Ethiopia. Clin
Hypertens. 2017;23(1):1–9.

400. Kassahun W, Chanyalew, Asasahegn, Ayele, Hagos, Desalegn, et al. Knowledge on
Hypertension and Self-Care Practice among Adult Hypertensive Patients at University of
Gondar Comprehensive Specialized Hospital, Ethiopia, 2019. Int J Hypertens. 2020;2020.

401. Roman WP, Martin HD, Sauli E. Assessment of risk factors for cardiovascular diseases
among patients attending cardiac clinic at a referral hospital in Tanzania. 2019;1–14.

402. Satyal GK, Rai L, Gautam R, Dangol BK, Shakya R. Knowledge and Self-Care Practice on
Hypertension among Hypertensive Patients in a Tertiary Level Hospital of Kathmandu. J
Inst Med Nepal. 2020;42(2):10–5.

403. Chacko S, Jeemon P. Role of family support and self-care practices in blood pressure
control in individuals with hypertension: Results from a cross-sectional study in Kollam
District, Kerala. Wellcome Open Res. 2020;5:1–15.

404. Wondmieneh A, Gedefaw G, Getie A, Demis A. Self-care practice among hypertensive
patients in Ethiopia: Systematic review and meta-analysis. Open Hear. 2021;8(1).

405. Tadesse DB, Gerensea H. Self-care practice among hypertensive patients in Ethiopia:
Systematic review and meta-analysis. Open Hear. 2021;8(1):1–11.

406. Angelo AT, Geltore TE. Lifestyle modification practice and associated factors among
diagnosed hypertensive patients in Mizan Tepi University Teaching Hospital South west
Ethiopia, 2019: cross-sectional study. PAMJ Clin Med. 2020;2:1–12.

407. Melak AD, Wondimsigegn D, Kifle ZD. Knowledge, prevention practice and associated
factors of stroke among hypertensive and diabetic patients – A systematic review. Risk
Manag Healthc Policy. 2021;14:3295–310.

408. Ajani K, Gowani A, Gul R, Petrucka P. Levels and predictors of self-care among patients
with hypertension in Pakistan. Int J Gen Med. 2021;14:1023–32.

409. Dasgupta A, Sembiah S, Paul B, Ghosh A, Biswas B, Mallick N. Assessment of self-care
practices among hypertensive patients: a clinic based study in rural area of Singur, West
Bengal. Int J Community Med Public Heal [Internet]. 2018;5(1):262–7. Available from:
http://www.ijcmph.com

410. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al. 2016 European
Guidelines on cardiovascular disease prevention in clinical practice. Eur Heart J.
2016;37(29):2315–81.



164

411. Yadeta D, Walelgne W, Fourie JM, Scholtz W, Scarlatescu O, Nel G. PASCAR and WHF
Cardiovascular Diseases Scorecard project: Ethiopia Country Report. 2021;32(1):37–46.

412. Sorato MM, Davari M, Kebriaeezadeh A, Sarrafzadegan N, Shibru T. Reasons for poor
blood pressure control in Eastern Sub ‑ Saharan Africa : looking into 4P ’ s ( primary care
, professional , patient , and public health policy ) for improving blood pressure control : a
scoping review. BMC Cardiovasc Disord [Internet]. 2021;21(123):1–15. Available from:
https://doi.org/10.1186/s12872-021-01934-6

413. Abdulwahed A, Seid A. Level of Self-care Practice and Associated Factors Among
Hypertensive Patients in Jimma University Specialized. 2020;5(2):12–7.

414. Roman WP, Martin HD, Sauli E. Assessment of risk factors for cardiovascular diseases
among patients attending cardiac clinic at a referral hospital in Tanzania. J Xiangya Med.
2019;4:18–18.

415. Nocon Tm, Hiemann T, Ller-Riemenschneider FM, Thalau F, Roll. S, Willich SN.
Association of physical activity with all-cause and cardiovascular mortality : a systematic
review and meta-analysis. Eur J Cardiovasc Prev Rehabil. 2008;15:239–46.

416. Strath SJ, Kaminsky LA, Ainsworth BE, Ekelund U, Freedson PS, Gary RA, et al. Guide to
the assessment of physical activity: Clinical and research applications: A scientific
statement from the American Heart association. Circulation. 2013;128(20):2259–79.

417. Sharman JE, La Gerche A, Coombes JS. Exercise and cardiovascular risk in patients with
hypertension. Am J Hypertens. 2015;28(2):147–58.

418. Lear SA, Hu W, Rangarajan S, Gasevic D, Leong D, Iqbal R, et al. The effect of physical
activity on mortality and cardiovascular disease in 130 000 people from 17 high-income,
middle-income, and low-income countries: the PURE study. Lancet.
2017;390(10113):2643–54.

419. Labata BG, Ahmed MB, Mekonen GF, Daba FB. Prevalence and predictors of self care
practices among hypertensive patients at Jimma University Specialized Hospital ,
Southwest Ethiopia : cross ‑ sectional study. BMC Res Notes [Internet]. 2019;1–8.
Available from: https://doi.org/10.1186/s13104-019-4125-3

420. Steyn K, Damasceno A. Lifestyle and related risk factors for chronic diseases. Jamison,
Dean T. Feachem, Richard G. Makgoba, Malegapuru W. Bos, Eduard R. Baingana,
Florence K. Hofman, Karen J. Rogo, Khama O. (2nd Ed.). Disease and mortality in sub-
Saharan Africa (pp 247-266). . Disease and mortality in sub-Saharan Africa. 2006. 247–266
p.

421. FMHACA. Ethiopian Food, Medicine and Healthcare Administration and Control
Authority Tobacco Control Directive. 2015;(March). Available from:
https://www.tobaccocontrollaws.org/files/live/Ethiopia/Ethiopia - Tobacco Ctrl. Dir. No.
28_2015 - national.pdf

422. Mohamed SF, Mutua MK, Wamai R, Wekesah F, Haregu T, Juma P, et al. Prevalence,
awareness, treatment and control of hypertension and their determinants: Results from a
national survey in Kenya. BMC Public Health. 2018;18(Suppl 3).



165

423. MINISTRY OF HEALTH AND SOCIAL WELFARE. Tanzania Steps Surveys Report
Ministry of Health and Social Welfare National Institute for Medical in Collaboration With
World Health Organization. Natl Instutute Med Res. 2013;1–154.

424. Ministry of Health; Kenyan National Bureau of Statistics; World Health Organization.
STEPwise Survey for Non CommuniKenyacable Diseases Risk Factors 2015 Report. Public
Health [Internet]. 2015;5(7):8–210. Available from: http://aphrc.org/wp-
content/uploads/2016/04/Steps-Report-NCD-2015.pdf

425. Milane A, Abdallah J, Kanbar R, Khazen G, Ghassibe-Sabbagh M, Salloum AK, et al.
Association of hypertension with coronary artery disease onset in the Lebanese population.
Springerplus. 2014;3(1):1–7.

426. Wang W, Zhao T, Geng K, Yuan G, Chen Y, Xu Y. Smoking and the Pathophysiology of
Peripheral Artery Disease. Front Cardiovasc Med. 2021;8(August):1–17.

427. Schmidt CW. A change in the air: Smoking bans gain momentum worldwide. Environ
Health Perspect. 2007;115(8).

428. Fiore MC, Baker TB. Treating smokers in the health care setting Michael: HHS Public
Access. N Engl J Med 2011. 2011;365(13):1222–31.

429. Niriayo YL, Ibrahim S, Kassa TD, Asgedom SW, Atey TM, Gidey K, et al. Practice and
predictors of self-care behaviors among ambulatory patients with hypertension in Ethiopia.
PLoS One [Internet]. 2018;14(6):1–16. Available from:
http://dx.doi.org/10.1371/journal.pone.0218947

430. Lemessa F, Miressa Lamessa. Uncontrolled Hypertension and Associated Factors among
Hypertensive Adults in Bale Zone Public Hospitals, Ethiopia. J Hypertens Manag.
2021;7(1):1–9.

431. Hussen FM, Adem HA, Roba HS, Mengistie B, Assefa N. Self-care practice and associated
factors among hypertensive patients in public health facilities in Harar Town, Eastern
Ethiopia: A cross-sectional study. SAGE Open Med. 2020;8:205031212097414.

432. WHO. Guideline: Sodium intake for adults and children. World Heal Organ [Internet].
2012;1–56. Available from: http://apps.who.int/iris/handle/10665/77985%5Cn

433. Ma Y, He FJ, Macgregor GA. High salt intake: Independent risk factor for obesity?
Hypertension. 2015;66(4):843–9.

434. Carbone S, Canada JM, Billingsley HE, Siddiqui MS, Elagizi A, Lavie CJ. Obesity paradox
in cardiovascular disease: Where do we stand? Vasc Health Risk Manag. 2019;15:89–100.

435. Powell-Wiley TM, Poirier P, Burke LE, Després JP, Gordon-Larsen P, Lavie CJ, et al.
Obesity and Cardiovascular Disease: A Scientific Statement from the American Heart
Association. Circulation. 2021;E984–1010.

436. O’Donnell M, Mente A, Yusuf S. Sodium Intake and Cardiovascular Health. Circ Res.
2015;116(6):1046–57.

437. Ogah OS, Rayner BL. Recent advances in hypertension in sub-Saharan Africa. Heart.



166

2013;99(19):1390–7.

438. Gebru M, Remans R, Brouwer I, Baye K, Melesse MB, Covic N. Food Systems for
Healthier Diets in Bangladesh: Towards a Research Agenda. SSRN Electron J.
2020;(April).

439. Demissie T, Ali A, Zerfu D. Availability and consumption of fruits and vegetables in nine
regions of Ethiopia with special emphasis to vitamin A deficiency. Ethiop J Heal Dev.
2010;23(3).

440. GAINreport. Ethiopia Ethiopia Fresh Fruits Market Update Report. 2018;1827:1–8.

441. Zurbau A, Au-Yeung F, Mejia SB, Khan TA, Vuksan V, Jovanovski E, et al. Relation of
different fruit and vegetable sources with incident cardiovascular outcomes: A systematic
review and meta-analysis of prospective cohort studies. J Am Heart Assoc. 2020;9(19).

442. Bazzano LA, Serdula MK, Liu S. Dietary intake of fruits and vegetables and risk of
cardiovascular disease. Curr Atheroscler Rep. 2003;5(6):492–9.

443. Houston MC, Harper KJ. Potassium, magnesium, and calcium: their role in both the cause
and treatment of hypertension. J Clin Hypertens (Greenwich). 2008;10(7 Suppl 2):3–11.

444. Gebremichael GB, Berhe KK, Beyene BG, Gebrekidan KB. Self ‑ care practices and
associated factors among adult hypertensive patients in Ayder Comprehensive Specialized
Hospital , Tigray ,. BMC Res Notes [Internet]. 2019;1–6. Available from:
https://doi.org/10.1186/s13104-019-4502-y

445. Piano MR. Alcohol’s Effects on the Cardiovascular System. Alcohol Res. 2017;38(2):219–
41.

446. Kawano Y. Physio-pathological effects of alcohol on the cardiovascular system: Its role in
hypertension and cardiovascular disease. Hypertens Res. 2010;33(3):181–91.

447. Hijmering ML, de Lange DW, Lorsheyd A, Kraaijenhagen RJ, van de Wiel A. Binge
drinking causes endothelial dysfuntion, which is not prevented by wine polyphenols: A
small trial in healthy volunteers. Neth J Med. 2007;65(1):29–35.

448. Oda N, Kajikawa M, Maruhashi T, Kishimoto S, Yusoff FM, Goto C, et al. Endothelial
function is preserved in light to moderate alcohol drinkers but is impaired in heavy drinkers
in women: Flow-mediated Dilation Japan (FMD-J) study. PLoS One [Internet]. 2020;15(12
December):1–17. Available from: http://dx.doi.org/10.1371/journal.pone.0243216

449. Al-Amin M, Zannat T, Uddin MN, Moniruzzaman M, Habibullah M, Kabir AKMH, et al.
Relation between glycemic control among the patients with type 2 DM and level of blood
pressure. J Med. 2021;22(1):12–7.

450. Kotiso KS, Degemu N, Gebremedhin S, Taye M, Petros A, Belayneh F, et al. Determinants
of hypertension among patients with type 2 diabetes mellitus on follow-up at Tikur Anbessa
Specialized Hospital, Addis Ababa: A case-control study. PLoS One [Internet]. 2021;16(8
August):1–16. Available from: http://dx.doi.org/10.1371/journal.pone.0256399

451. Muleta S, Melaku T, Chelkeba L, Assefa D. Blood pressure control and its determinants



167

among diabetes mellitus co-morbid hypertensive patients at Jimma University medical
center, South West Ethiopia. Clin Hypertens. 2017;23(1).

452. Nuamchit T, Siriwittayawan D, Thitiwuthikiat P. The relationship between glycemic
control and concomitant hypertension on arterial stiffness in type II diabetes. Vasc Health
Risk Manag. 2020;16:343–52.

453. Stratton IM, Cull CA, Adler AI, Matthews DR, Neil HAW, Holman RR. Additive effects
of glycaemia and blood pressure exposure on risk of complications in type 2 diabetes: A
prospective observational study (UKPDS 75). Diabetologia. 2006;49(8):1761–9.

454. Turnbull F. Effects of different blood pressure-lowering regimens on major cardiovascular
events in individuals with and without diabetes mellitus: Results of prospectively designed
overviews of randomized trials. Arch Intern Med. 2005;165(12):1410–9.

455. Boratas S, Kilic HF. Evaluation of medication adherence in hypertensive patients and
influential factors. Pakistan J Med Sci. 2018;34(4):959–63.

456. Nakwafila O, Mashamba-Thompson T, Godi A, Sartorius B. A Cross-Sectional Study on
Hypertension Medication Adherence in a High-Burden Region in Namibia: Exploring
Hypertension Interventions and Validation of the Namibia Hill-Bone Compliance Scale. Int
J Environ Res Public Health. 2022;19(7):1–13.

457. Al-daken LI, Eshah NF. Self-reported adherence to therapeutic regimens among patients
with hypertension. Clin Exp Hypertens. 2017;39(3):264–70.

458. Uchmanowicz B, Jankowska EA, Uchmanowicz I, Morisky DE. Self-Reported Medication
Adherence Measured With Morisky Medication Adherence Scales and Its Determinants in
Hypertensive Patients Aged ≥60 Years: A Systematic Review and Meta-Analysis. Front
Pharmacol. 2019;10(March):1–11.

459. Sarkar A, Roy D, , Meet M. Chauhan , Prashant Dave , Naresh R. Makwana DVP. A lay
epidemiological study on coexistent stress in hypertension: Its prevalence, risk factors, and
implications in patients’ lives. J Fam Med Prim Care. 2019;8:966–71.

460. Black PH, Garbutt LD. Stress , inflammation and cardiovascular disease. 2002;52:1–23.

461. Linden W, Lenz JW, Con AH. Individualized stress management for primary hypertension:
A randomized trial. Arch Intern Med. 2001;161(8):1071–80.

462. Clemow LP, Pickering TG, Davidson KW, Schwartz JE, Williams VP, Shaffer JA, et al.
Stress management in the workplace for employees with hypertension: A randomized
controlled trial. Transl Behav Med. 2018;8(5):761–70.

463. Huang CJ, Webb HE, Zourdos MC, Acevedo EO. Cardiovascular reactivity, stress, and
physical activity. Front Physiol. 2013;4 NOV(November):1–13.

464. Dijkstra MTM, Homan AC. Engaging in rather than disengaging from stress: Effective
coping and perceived control. Front Psychol. 2016;7(SEP):1–12.

465. Kendir C, Akker M Van Den, Vos R, Metsemakers J. Cardiovascular disease patients have
increased risk for comorbidity : A cross-sectional study in the Netherlands. Eur J Gen Pract



168

[Internet]. 2018;0(0):45–50. Available from:
https://doi.org/10.1080/13814788.2017.1398318

466. Davidson KW, Alcántara C, Miller GE. Disease : Challenges and Grand Opportunities.
2019;73(8):1019–30.

467. Elbur AI. Level of adherence to lifestyle changes and medications among male hypertensive
patients in two hospitals in taif; kingdom of Saudi Arabia. Int J Pharm Pharm Sci.
2015;7(4):168–72.

468. Bhagavathula AS, Shah SM, Suliman A, Oulhaj A, Aburawi EH. Hypertension control and
guideline-recommended target blood pressure goal achievement at an early stage of
hypertension in the UAE. J Clin Med. 2022;11(1).

469. Gadde KM, Martin CK, Berthoud H, Steven B, Biomedical P, Rouge B. Obesity :
Pathophysiology and Management. J Am Coll Cardiol. 2021;71(1):69–84.

470. Ukoha-kalu BO, Adibe MO, Anosike C, Ukwe CV. Knowledge, attitude and practice
towards hypertension among patients receiving care in a Nigerian Hospital. Ann Clin
Hypertens. 2020;4(1):016–9.

471. Gilardini L, Redaelli G, Croci M, Conti A, Pasqualinotto L, Invitti C. Effect of a modest
weight loss in normalizing blood pressure in obese subjects on antihypertensive drugs. Obes
Facts. 2016;9(4):251–8.

472. Mourtzinis G, Manhem K, Kahan T, Schiöler L, Isufi J, Ljungman C, et al. Socioeconomic
status affects achievement of blood pressure target in hypertension: contemporary results
from the Swedish primary care cardiovascular database. Scand J Prim Health Care.
2021;39(4):519–26.

473. Hill MN, Miller NH, DeGeest S. ASH position paper: Adherence and persistence with
taking medication to control high blood pressure. J Clin Hypertens. 2010;12(10):757–64.

474. Bundy JD, Zhu Z, Ning H, Zhong VW, Paluch AE, Wilkins JT, et al. Estimated impact of
achieving optimal cardiovascular health among us adults on cardiovascular disease events.
J Am Heart Assoc. 2021;10(7).



169

APPENDICES

APPENDIX –A: Letter requesting the IRB permission to conduct the main study

To: Institutional Review Board (IRB) College of Health Sciences, AAU

Subject: Request for Approval of PhD Dissertation Proposal to Conduct a Dissertation Project

I am a PhD Nursing student of this College. For the partial fulfillment of the requirements for

Doctor of Philosophy degree, I will be undertaking dissertation project titled: Knowledge and self-risk

perception of cardiovascular disease outcomes, and cardiovascular disease risk reduction behavior of adult
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Protocol Title: Knowledge and Risk Perception of Cardiovascular Disease, and Cardiovascular Disease Risk
Reduction Behavior of Adult Hypertensive Patients in AA, Ethiopia

Protocol number: Total Participants to be included: 384

STUDY TYPE: (Mark “ “whichever apply to

the study)

X Survey  Social  Medical  Community based  Individual based

 Screening X Observational  Epidemiology  Intervention study

 Clinical Trial:  Phase I  Phase II  Phase III  Phase IV

 Genetic Study  Retrospective  Prospective  Others………………………………..

STUDY POPULATION::  Healthy X Patient  Vulnerable groups  Animals

CHARACTERISTICS of PARTICIPANTS PARTICIPATED:

Age Range:  0 -17 yrs X 18 - 44 yrs X 45 - 65 yrs X > 66 yrs
Pediatric  None  < 1 yr  1-3 yrs  4 -14 yrs
Impaired  None  Physically  Cognitively  Mentally

X Specify the age rang as: 18 and above years of age.

REQUESTED EXCLUSION OF PARTICIPANTS:

 None  Male  Female  Children  Other (specify) None)

SPECIAL RESOURCE REQUIREMENTS (check all that apply):

 Intensive Care  Isolation unit  Surgery
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IONIZING RADIATION USE (X-rays, radioisotopes, etc):

X None  medically indicated only
INVESTIGATIONAL NEW DRUG (IND) / DEVICE (IDE):

X None  IND  IDE
FDA No.:……………… FDA No:……………………
Name:…………………. Name:………………………
Sponsor:………………. Sponsor:…………………...
Holder:………………… Holder:……………………...

PROCEDURE USE:  Invasive X Non-invasive  Not applicable



171

Addis Ababa University College of Health Sciences
Institutional Review Board

Title: Knowledge and Risk Perception of
Cardiovascular Disease, and Cardiovascular
Disease Risk Reduction Behavior of Adult

Hypertensive Patients in AA, Ethiopia
3.4. Initial Review of Application Protocol

SOP#  AAUMF 010
Version 3.0
Effective date:
1 June 2015

Page 171 of 10

MULTI-SITE COLLABORATION:  YES X NO
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 

SIGNATURES:

Date: ………………..
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APPENDIX-G: Letter Requesting Participation of the Study Participants

From: Daniel Mengistu, PhD student, CHS, AAU

Dear Participant,

I am a PhD Nursing student of the College of Health Sciences, AAU. I am intended to conduct

research on a topic Knowledge and self-risk perception of CVD and its outcomes, and CVD outcome risk

reduction behavior of adult hypertensive patients attending cardiovascular and renal follow up clinics at

Black Lion Hospital. The purpose of this study is to assess CVD outcome risk reduction behavior and their

correlates among adult hypertensive patients attending cardiovascular follow up clinic in Addis Ababa,

Ethiopia.

Therefore, I would request you kindly respond to each of the question asked without any hesitation. I assure

you that the information you provide will be kept utmost confidential and used only for the purpose of the

study. This study is anonymous with no any name or identity. The information you provide will be highly

valuable to develop an educational program and also to improve the services rendered to hypertensive

patients in Ethiopia and it is highly appreciated. Please feel free and frank in answering all the questions.

You do not have to answer if you are not interested in it and you are fee to withdraw at any time.

Thank you

Sincerely,

(Daniel M.)

Signature of the participant
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APPENDIX-H: Participant Information Sheet.

Date: ________________

Dear Study Participants,

You are invited to take part in this main study that aimed to examine: Your knowledge of CVD,

risk perception of CVD outcomes and CVD risk reduction behavior.  This study is required for my PhD as

part of the partial fulfillment of the requirement for the Doctor of Philosophy degree in nursing at Addis

Ababa University.

Before you decide whether to take part in the study, I would like you understand what the study is for and

what you will be asked to do. Please take time to read/listen to me, to the following information and discuss

it with me. You are free to decide whether or not to take part. If you decide to take part, you will also be

asked to sign a consent form. You can change your mind at any time and withdraw from the study without

giving a reason. Participating or not Participating in this study will not have anything on your standard of

care.

The purpose of the research study is to examine the knowledge of CVD, risk perception of CVD

outcomes and CVD risk reduction behavior of hypertensive patients on a follow up at tertiary hospitals.  I

would like to ask questions related to these areas.

You have been chosen because you have been of follow up for hypertension treatment for more

than 3 months at TASH. The study will involve up to 384 participants, whom we will interview individually.

The interview will take approximately one and a half hour. If you choose to take part I will proceed to

interview you. The information gained from this study will be used to make recommendations for further

research and improvement care and treatment for hypertensive patients.

The data obtained through this interview will be stored in a secured place and will not be shared with other

people. The data then will be entered into a computer for analysis of the mentioned purpose. After the

analysis I will write a report and the results may be published in journals and conference presentations. No

participant will be identifiable. This study has been approved by the IRB of College of Health Sciences,

AAU and Office of Director of Clinical Service of TASH. Please do not hesitate to contact me if you need

further information.

Thanking you in anticipation,
Daniel Megistu, Assistant Professor
Dept of Nursing and Midwifery, CHS, AAU. Tele: +251 911119597. Email: mengistudaniel@yahoo.com
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APPENDIX-I: Study Participants Consent Form for Interview

Date: ________________

Thank you for reading/listening to the information sheet I read to you to participate in the interview
for the study. If you like to participate, please sign on the form below. Please indicate your
agreement for the interview by making you initial on each space to confirm that you agree with
each statement:

I confirm that I have understood the information sheet and have had the opportunity to ask

questions and I voluntarily agree to participate in this research study dated on __/__/2011EC

I understand that my participation is voluntary and that I am free to withdraw at any time without giving

any reason and without there being any negative consequences. In addition, should I not wish to answer

any particular question or questions, I am free to decline.

I understand that my responses will be kept strictly confidential. I understand that my identity will
not be linked to the research.

I understand that the data obtained through this interview will be used only for analysis of the research

purposes and I would not be personally identified, and may be used in any conference presentation, report

or journal article developed as a result of the research with being anonymised and no one outside the

research team will be allowed access to the data.

I agree to take part in this interview.

________________________ ________________         ___________________

Participant Date                                     Signature

_________________________ __________________         _____________________
Principal Investigator Date                                     Signature
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APPENDIX-J: Data Collection Tool – English Version.

Tool for data collection for dissertation titled: Knowledge of CVD, self-risk perception, and risk
reduction behavior of adult hypertensive patients attending cardiovascular and renal follow up
clinics at TASH, Addis Ababa, Ethiopia

Purpose: to discover the CVD risk reduction behaviors and their associations with knowledge and risk

perception of CVD among adult hypertensive patients attending follow ups at tertiary hospital in Addis

Ababa, Ethiopia.

Demographic questionnaire

Instruction I: For each of the following 26 demographic and health status profile question, please writing
as appropriate or put an “X” mark on the blank space provided in front of each question for the elicited
response from the patient

1. What is your age in years? _______________

2. What is your gender? Male ______ Female_____

3. What is your religion?

Orthodox _______________

Protestant _______________

Islam _______________

Others; please specify _______________

4. What is your marital status?

Single _______________

Married _______________

Divorced _______________

Widow _______________

Separated _______________

5. What is your family situation?

Live alone _______________

With spouse _______________

With parents _______________

Others/specify _______________

6. What is your educational status?

Can’t read and write _______________
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Elementary _______________

High school _______________

College diploma and above _________________

7. How much is your monthly income in ETB? _______________

Less than 1000 _______________

1000-3000 _______________

3001-6000 _______________

6000-10,000 _______________

Greater than 10,000 _______________

8. When were you diagnosed with high blood pressure (duration in years) __________

9. Is there history of hypertension in your parents? Yes_____,No_______

Current health status (to be checked on spot)

10. Current Body Wt in KG _______________

11. Height in M2 _______________

12. BP in mmHg _______________

Current health status (Q15-17, to be counterchecked from the patients’ file)

13. How is your Medicare covered?

Self/family _______________

Free/government _______________

Third party _______________

14. Was your blood cholesterol level checked in the last six months?  Yes_____,No_______, if yes what

was the value level?_______

15. Was your high-density lipid cholesterol (HDL-C) level checked in the last six months? Yes___,

No___, if yes, what was the value level______

16. Was your creatinine level checked in the last six months? Yes____, No_____, if yes, what was the

value level? ________

17. How often do you see your doctor for your blood pressure? _________

Every month_________, every two months______, only whenever I feel sick______

18. Have you ever hospitalized for your blood pressure or related complications? Yes___, No__

a. If yes, what was the diagnosis?

CHD _______________

Stroke/TIA _______________
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Diabetes _______________

CKD _______________

PVD _______________

Other, specify _______________

19. Do you think your blood pressure is well controlled? Yes____, No____.

a. If yes, what did you do to keep your blood pressure under control?

i. I strictly adhere to my doctor’s advice and prescription___________

ii. I use self-treatment____________

iii. I use traditional medicine_____________

iv. Any other, please specify_____________

b. If no, what do you think that your blood pressure is not under control? Please specify

reasons_____________________________________________

____________________________________________________________

20. If you did use any traditional medicine measures to keep your blood pressure under control, how did

you use it?

a. I use as an additive to my doctor’s prescription__________

b. I switch from the prescribed medicine to the traditional medicine_______

c. Any other, please specify________________________

d. Please list the traditional medicines you have ever used to control your high blood pressure

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

_______________________

21. List current blood pressure medications you are taking (to be collected from patient’s medical record

a. _____________________________________________________________

b. _____________________________________________________________

c. _____________________________________________________________

d. _____________________________________________________________

e. _____________________________________________________________

22. List other current medications you are taking.

a. _____________________________________________________________

b. _____________________________________________________________

c. _____________________________________________________________

d. _____________________________________________________________
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e. _____________________________________________________________

23. Do you have other medical conditions, please list

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

________________________________________________

24. From where did you get information about seriousness of CVD (HTN) outcomes?
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________
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Instructions II: For each item listed in the below table, indicate the patient’s response by placing an

“X” mark in the cell/box in the column in front of each question.

Cardiovascular Disease Risk Factors Knowledge Level (CARRF-KL) Scale.

Purpose: To assess knowledge of CVD risk of hypertensive patients.

True False DK
1. A person always realizes if he/she has a heart disease
2. A family history of CVD increases your risk of having heart

disease
3. Elderly people are at a higher risk for heart diseases
4. Coronary heart diseases can be prevented
5. Smoking is a preventable cause of death and diseases in our

country
6. Smoking is a risk factor for heart disease
7. The risk of developing heart disease is reduced when smoking is

stopped
8. It is beneficial to eat 2-3 portions of fruit and 2 portions of

vegetable daily.
9. It is harmful to eat red meat more than 3 times a week.
10. Eating salty lead to increases in blood pressure.
11. Fatty meals do not increase the cholesterol level in blood.

12. Fats that are solid at room temperature are beneficial for heart
health.

13. A low carbohydrate and low fat diet is beneficial for heart health.

14. Overweight individuals have higher risk of heart disease.

15. Regular exercise reduces the risk of heart disease.

16. Risk can be reduced by exercising only in a gym.

17. Slow walking and wandering are also considered as exercise.

18. Stress, sorrow, and burden increase the risk of heart disease.

19. Blood pressure increases under stressful conditions.

20. High blood pressure is a risk factor for heart disease.

21. Blood pressure control reduces the risk of heart disease.

22. Hypertension medications should be used for a lifetime.

23. High cholesterol is a risk factor for heart disease.

24. There is a risk of heart disease if good (HDL) cholesterol is high.

25. There is a risk of heart disease risk if bad (LDL) cholesterol is
high.

26. Every person with high cholesterol level is given medicine.

27. Diabetes is a risk factor for heart disease.

28. The risk can be reduced in diabetic patients with glucose control.
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Instruction III. For each of the following 8 questions, please rate the patients your own risk of heart

attack and stroke responses by encircling the number that best corresponds to the patient’s views.

Self- risk perception of CVD outcomes of hypertensive patients (ABCD Questionnaire)

1 = strongly disagree, 2 = disagree, 3 = agree or, 4 = strongly agree

1 It is likely that I will suffer from a heart attack or stroke in the
future.

1 2 3 4

2 It is likely that I will have a heart attack or stroke some time
during my life.

1 2 3 4

3 I feel I will suffer from a heart attack or stroke sometime during
my life.

1 2 3 4

4 There is a good chance I will experience a heart attack or stroke
in the next 10 years.

1 2 3 4

5 I am not worried that I might have a heart attack or stroke. 1 2 3 4
6 My chances of suffering from a heart attack or stroke in the next

10 years are great.
1 2 3 4

7 It is likely I will have a heart attack or stroke because of my past
and/or present behaviors.

1 2 3 4

8 I am concerned about the likelihood of having a heart attack or
stroke in the near future.

1 2 3 4
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Instruction IV. For each behavior listed below, indicate the patient’s adopted CVE risk reduction practice/

behavior by encircling the yes or no response provided by the patient to represent the patient’s reported

behavior and put ‘X’ mark as appropriate for questions that have follow up questions. For question N0 9;

rate the patient’s current stress level on a five-point scale by encircling the number that indicates the patient’s

stress level.

Adopted CVD risk reduction behavior of Hypertension patients

Behaviors Yes No
1. Are you regularly engaged to moderate physical exercise: walking for ≥30

minutes per day (cycling, gardening ≥ 5 times/week)? Or strenuous exercise
(jogging, swimming, playing football) for ≥4 hours/week?

Yes No

2. Do you currently smoke any form of tobacco?  (Current means smoking at least
one cigarette during the previous 12 months including those who had quitted
smoking within the past year.

Yes No

3. Is your diabetes controlled? (current glycemic control: FBG <100 mg/dl or Hgb
A1c < 7%) if diabetes

Yes No

4. How much salt per day do you add to your diet? (<5 to 6 gm).
If no check one. >6gm___________ Unknown amount ___________

Yes No

5. I strictly adhere to my doctor’s advice on my antihypertensive prescription Yes No

6. How many servings of fruits and vegetable do you have per day?  >5 servings
(400-500gm). One serving is equivalent to: one orange or one apple or one
banana and three tablespoons of cooked vegetables).
If no check one
1-3 servings _____________ 4-5 servings _____________

Specify____________

Yes No

7. How many alcohol drink(s) do you have per day or per week?  (Low to moderate
alcohol intake within the past 12 months):
1drinks/day or/<4drinks/week (Female) Yes No
1-2 drinks/day or < 4drinks /week (Male) Yes No
No drink al all Yes No

8. Perceived Stress Scale (PSS): The questions in this scale ask you about your
feelings and thoughts during the last month. In each case, please indicate with a
check how often you felt or thought a certain way.
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Question Never Almost

never

Some-

times

Fairly

often

Very

often

1. In the last month, how often have you
been upset because of something that
happened unexpectedly?

□ □ □ □ □

2. In the last month, how often have you
felt that you were unable to control the
important things in your life?

□ □ □ □ □

3. In the last month, how often have
you felt nervous and “stressed”? □ □ □ □ □

4. In the last month, how often have you
felt confident about your ability to handle
your personal problems?

□ □ □ □ □

5. In the last month, how often have you
felt that things were going you way? □ □ □ □ □

6. In the last month, how often have you
found that you could not cope with all the
things that you had to do?

□ □ □ □ □

7. In the last month, how often have you
been able to control irritations in your life? □ □ □ □ □

8. In the last month, how often have you
felt that you were on top of things? □ □ □ □ □

9. In the last month how often have you
been angered because of things that were
outside of your control?

□ □ □ □ □

10. In the last month, how often have you
felt difficulties were piling up so high that
you could not overcome them?

□ □ □ □ □

The PSS is a self-reported measure of stress with ten items. The PSS was originally developed by

Cohen, Kamach, and Mermelstein in 1993 and remained widely in use to assess how different
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situations affect our feelings and our perceived stress. the questions in the scale ask about one’s

feelings and thought during the elapsed month. The scale had a reported reliability of Cronbach’s

α between 0.84 - 0.86 test-retest reliability of 0 .85. Each question is provided with five alternative

responses (0 – never, 1 - almost never, 2 – sometimes, 3 - fairly often, and 4 - very often). For

scoring first item number 4, 5, 7, and 8 should be reversed as 0 = 4, 1 = 3, 2 = 2, 3 = 1, 4 = 0, and then

adding up the total score. Individual scores on the PSS can range from 0 to 40 with higher scores indicating

higher perceived stress. The scores are interpreted as:

0-13 considered low stress.

14-26 considered moderate stress.

27-40 considered high perceived stress.

PATIENT HEALTH QUESTIONNAIRE (PHQ-9)

Over the last 2 weeks, how often have you been
bothered by any of the following problems?

Not at
all (0)

Several
days (1)

More than
half of the
days (2)

Nearly
every
day (3)

1 Little interest or pleasure in doing things. 0 1 2 3
2 Feeling down, depressed, or hopeless. 0 1 2 3
3 Trouble falling or staying asleep, or sleeping too

much.
0 1 2 3

4 Feeling tired or having little energy 0 1 2 3
5 Poor appetite or overeating. 0 1 2 3
6 Feeling bad about yourself   or that you are a failure

or have let yourself or your family down.
0 1 2 3

7 Trouble concentrating on things, such as reading
the

newspaper or watching television.

0 1 2 3

8 Moving or speaking so slowly that other people
could have noticed. Or the opposite    being so
fidgety or restless that you have been moving
around a lot more than usual.

0 1 2 3

9 Thoughts that you would be better off dead, or of
hurting yourself

0 1 2 3
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Appendix-K: Sample Evidence of the Study Instruments Professional Translation
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Appendix-L: Data collection Tool Amharic Version

አባሪ

የመረጃ አሰባሰብ መሳሪያ - የእንግሊዘኛ ትርጉም

በልብና የደም ስር በሽታዎች ላይ ያለ ዕውቀት፣ የራስ ስጋት ምልከታ እና የአደጋ ቅነሳ ባህሪያት ከፍተኛ የደም ግፊት ላለባቸው

አዋቂ ታካሚዎች በሚል ርእስ ለሚወሰን የመረጃ መሰብሰቢያ መሳሪያዎች የልብ በሽታ እና የደም ስር ክትትል በሽታ ክሊኒክ

አዲስ አበባ ኢትዮጵያ ላይ የሚደረግ የመረጃ መሰብሰብ፡፡

የስነ ህዝብ ጥያቄዎች

መመሪያ አንድ፡- ለሚከተሉት 26 የስነ ህዝብ እና የጤና ሁኔታ መግለጫ ጥያቄዎችን በተመለከተ እባክዎት እንደተገቢነቱ

ይጻፉ ወይም የኤክስ ምልክት (X) በተቀመጠው ክፍት ቦታ ላይ በጥያቄዎቹ ፊት ለፊት በተቀመጠው ምላሽ ከሚሰጥበት

ቦታ ላይ ያስቀምጡ.

1. እድሜዎት ስንት ነው?
2. ጾታዎት ምንድነው? ወንድ ሴት
3. ሃይማኖቶት ምንድነው?
ኦርቶዶክስ

ፕሮቴስታንት

ሙስሊም

ሌሎች ካሉ ይጠቀሱ

4. የጋብቻዎት ሁኔታ ምን ይመስላል?
ያላገባ/ች

ያገባ/ች

የተፋታ/ች

የሞተበት/ባት

የተለያየ/ች

5. የቤተሰቦት ሁኔታ ምን ይመስላል?
ብቻዬን ነው የምኖረው

ከባለቤቴ ጋር ነው የምኖረው

ከቤተሰቦቼ ጋር ነው የምኖረው

ሌላ ካለ ይጠቀስ

6. የትምህርት ደረጃዎት ምንድነው?
ማንበብ እና መጻፍ አልችልም

የመጀመሪያ ደረጃ

ሁለተኛ ደረጃ

የኮሎጅ ዲፕሎማ እና ከዚያ በላይ

7. ወርሃዊ ገቢዎት በኢትዮጵያ ብር ምን ያህል ነው?
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ከ1000 ያነሰ

ከ1000-3000

ከ3001-6000

ከ6000-10000

ከ10,000 ብር ይበልጣል

8. ከፍተኛ የደም ግፊት እንዳለቦት በህኪምና የታወቀው መቼ ነው? (ጊዜውን በአመት ይንገሩ)
9. በቤተሰብዎ (በዘሮ)ውስጥ የደም ግፊት ታሪክ አለ ወይ? አዎ የለም
የአሁን የጤናዎት ሁኔታ (ወዲያውኑ የሚረጋገጥ)

10. በአሁኑ ወቅት የሰውነቶት ክብደትዎት በኪ.ግራም
11. ቁመት በሜትር
12. የደም ግፊት በሚ.ሜሜርኩሪ
የአሁን የጤና ሁኔታ (ጥያቄ 13 እስከ 16 ከታካሚው የሕክምና መረጃ ላይ የሚረጋገጥ ይሆናል)

13. የሕክሚናዎት ወጪ እንዴት ነው የሚሸፈነዉ?
በግሌ/ቤተሰብ

በነጻ/ በመንግስት

በ3ኛ ወገን

14. ባለፉት 6 ወራት ውስጥ የደምዎት ኮሎስትሮል መጠን ታይቷል ወይ? አዎ አልታየም
፡፡ መልስዎ አዎ ከሆነ መጠኑ ምን ያህል ነበረ?

15. ባለፉት 6 ወራት ውስጥ የከፍተኛ የኮሎስትሮል አፍጋት (HDL-c/ኤችዲኤል-ሲ) መጠን ተመርምሯል ወይ? አዎ
አልተመረም ፡፡ አዎ ከሆነ መጠኑ ምን ያህል ነበር?

16. ባለፊት 6 ወራት ውስጥ የኩላሊት ምርመራ (Creatinin/ክራቲኒን) ተደርጔል ወይ? አዎ
አልተደረገም ፡፡ መልስዎት አዎ ከሆነ መጠኑ ምን ያህል ነበር?

17. ለደም ግፊቶት ክትትል ከሀኪሞት ጋር በምን ያህል ጊዜ ይገናኛሉ?
በየወሩ በሁለት ወሩ የህመም ስሜት ሲሰማች ብቻ

18. ከደም ግፊቶት በተነሳ ወይም በተያያዥ ችግሮች ምክኒያት ሆስፒታል ተኝተዉ ያውቃሉ ወይ? አዎ አላውቅም

ሀ) መልስዎ አዎ ከሆነ ህመሙ ምን ነበር

የልብ የደም ዝውውር በሽታ

እስትሮክ/ለአጭር ጊዜ የቆየ የሰዉነት መዛል ----------------

ስኳር

ስር የሰደደ የኩላሊት በሽታ

ከልብ በርቀት ላይ የሚገኙ የደም ስሮች በሸታ

ሌላ ካለ ይጥቀሱ

19. የደም ግፊቶትን በአግባቡ የተቆጣጠሩት ይመስሎታል? አዎ አይደለም
ሀ) መልስዎ አዎ ከሆነ የደም ግፊቶትን ለመቆጣጠር ምን አድርገዋል?
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I. ሐኪሜ የሚሰጠኝን ምክር እና ትዕዛዝ በጥብቅ አከብራለሁ
II. በራሴ ህኪምና በማድለግ

III. ባህላዊ መድሐኒት በመጠቀም
IV. ሌላ ካለ እባክዎት ይጥቀሱ

ለ) መልሶ አልተቆጣጠርኩም ከሆነ የደም ግፊቶትን ሊቆጣጠሩት ያልቻሉት በምን ምክንያት ይመስሎታል ፤ምክኒያቱን

ይጥቀሱ

20. የደም ግፊቶትን ለመቆጣጠር ባህላዊ መድሐኒት ተጠቅመዉ ከሆነ እንዴት ተጠቀሙበት?
ሀ) ከሐኪሜ ትእዛዝ በተጨማሪነት

ለ) የታዘዘልኝ መድሐኒት ትቼ

ሐ) ሌላ ካለ ይጥቀሱ

መ) የደም ግፊቶትን ለመቆጣጠር የተጠቀሙትን ባህላዊ መድሐኒቶች ዝርዝር እባክዎት ይጥቀሱ

21. በአሁኑ ወቅት የሚወስዱትን የደም ግፊት መድሐኒት ይዘርዝሩ ( ከታካሚው የህክምና መዝገብ ውስጥ የሚሰበሰብ)
22. ሌላ በአሁኑ ሰዓት የሚወስዱት መድሐኒት ካለ ይጥቀሱ
23. ሌላ ተጨማሪ በሽታ ካለዎት እባክዎት ይጥቀሱ
24. ስለ ልብና የደም ዝውውር በሽታ አደገኛነት መረጃ ከየት ያገኛሉ?
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መመሪያ ሁለት፡- ከዚህ በታች በሰንጠረዥ ለተዘረዘሩት የታካሚዎቹ ምላሽ በሰንጠረዥ ውስጥ ካለው ጥያቄ ትይዩ የኤክስ

ምልክት በማስቀመጥ ይመልሱ

የልብና የደም ስር በሽታ የአደጋ መንስኤዎች እውቀት ደረጃ

ዓላማ የልብና የደም ስር በሽታ ስጋት ያለባቸው የደም ግፊት ታካሚዎች ዕውቀታቸውን ለመገመት የተደረገ ነው
1 ማንኛውም ሰው ሁል ጊዜ የልብ በሽታ እንዳለበት /ባት/ ይገነዘባል፡፡ አውነት ውሸት አላዉቅም
2 የልብና የደም ስር በሽታ ታሪክ ያለበት ቤተሰብ (ዘር) በልብ በሽታ የመያዝ

አደጋ ይጨምራል፡፡
3 በአድሜ የገፉ አዋቂ ሰዎች በልብ በሽታ የመያዝ ደረጃቸው ከፍተኛ ነው፡፡
4 የልብና የደም ስር በሽታን መከላከል ይቻላል
5 በእኛ ሃገር ማጨስን መከላከል የሚቻል ቢሆንም ማጨስ ለሞት እና ለበሽታ

ምክንያት ነው፡፡
6 ማጨስ በልብ በሽታ ለመያዝ ምክንያት ይሆናል፡፡
7 በልብ በሽታ የመጠቃት እድል ሲጋራ ማጨስ በሚቆምበት ጊዜ ይቀንሳል፡፡
8 በየቀኑ በምንመገበው ምግብ ከ2-3 ፍራፍሬ እና ሁለት አትክልት ክፍልፋይ

መመገብ ጠቃሚ ነው፡፡
9 ቀይ ስጋ በሳምንት 3 ጊዜ በላይ መመገብ ጎጂ ነው፡፡
10 ጨውማ ምግብ መመገብ የደም ግፊትን ይጨምራል፡፡
11 ስብ ምግቦችን መመገብ በደም ውስጥ የኮሎስትሮል መጠንን

አይጨምርም፡፡
12 የሚረጋ የምግብ ዘይት ለልብ ጤንነት ጠቃሚ ነው፡፡
13 አነስተኛ ሙቀት ሰጪ (የካርቦሃድሬት) እና አነስተኛ የስብ ምግብ ለልብ

ጤንነት ጠቃሚ ነው፡፡
14 ከመጠን ያለፈ ውፍረት ያለባቸው ሰዎች በልብ በሽታ ለመያዝ እድላቸው

ከፍተኛ ነው፡፡
15 መደበኛ የሆነ የሰውነት እንቅስቃሴ በልብ በሽታ የመያዝን አደጋ ይቀንሳል፡፡
16 በልብ በሸታ የመያዝ አደጋ ሊቀንስ የሚችለው የሰውነት እንቅስቃሴን

በጅምናዚየም ውስጥ ብቻ በማድረግ ነው፡፡
17 በቀስታ መራመድ እና ዱብዱብ ማለት እንደ እንቅስቃሴ ይቆጠራል፡፡
18 ጭንቀት ሃዘን እና ጫና በልብ በሽታ የመያዝን አደጋ ይጨምራሉ፡፡
19 የደም ግፊት ውጥረት በሚበዛበት ሁኔታ ውስጥ ይጨምራል፡፡
20 ከፍተኛ የደም ግፊት ለልብ በሽታ አጋላጭ ነው፡፡
21 የደም ግፊትን መቆጣጠር በልብ በሽታ የመያዝ አደጋን ይቀንሳል፡፡
22 ለከፍተኛ የደም ግፊት መድሀኒት ለሙሉ ህይወት ጊዜ መወሰድ አለበት፡፡
23 ከፍተኛ የኮሎስትሮል መጠን በልብ በሽታ ለመያዝ አደጋ ነው፡፡
24 የጥሩ ኮሎስትሮል (ከፍተገኛ አፍጋት ኮሎስትሮል) መጠን ከፍተገኛ መሆን

ለልብ በሽታ አደጋ ነው፡፡
25 የመጥፎ ኮሎስትሮል (ዝቅተኛ አፍጋት ኮሎስትሮል) መጠን ከፍተገኛ መሆን

ለልብ በሽታ አደጋ ነው፡፡
26 ማንኛውም ከፍተኛ የኮሎስትሮል መጠን ያለው ሰው መድሀኒት ይሰጠዋል፡፡
27 የስኳር በሽታ ለልብ በሽታ ለመያዝ አደጋ ነው፡
28 በልብ በሽታ የመያዝ አደጋ በስኳር ታማሚዎች የግሉኮስ መጠንን

በመቆጣጠር መቀነስ ይቻላል፡፡
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መመሪያ ሶስት ፡- ለሚከተሉት 8 ጥያቄዎች የታካሚዎቹን በድንገተኛ የልብ እና እስትሮክ አደጋ የመጠቃት በመገመት
በጥያቄዎቹ ትይዩ የተቀመጡ ቁጥሮችን በማክበብ ይመልሱ፡፡
የልብና የደም ስር በሽታ በራስ ስጋት ምልከታ ላይ የደም ግፊት ታካሚዎች ውጤት (ሀ፣ለ፣ሐ፣መ ጥያቄዎች/ABCD
Questionnare)
1. = አጥብቄ አልስማማም 2. = አልስማማም 3. = እስማማለሁ 4. = አጥብቄ እስማማለሁ
1 ወደፊት በልብ ወይም በስትሮክ አደጋ የመጠቃት እድሌ አይቀርም፡፡ 1 2 3 4
2 በህይወት ዘመኔ የልብ ወይም እስትሮክ አደጋ አይቀርልኝም፡፡ 1 2 3 4
3 በህይወት ዘመኔ የልብ ወይም እስትሮክ አደጋ ጥቃት ሊያጠቃኝ እንደሚችል

ይሰማኛል፡፡
1 2 3 4

4 በሚቀጥሉት 10ዓመታት ውስጥ የልብ ወይም የእስትሮክ አደጋ ጥቃት
ሊያጋጥመገኝ በቂ አጋጣሚዎች አሉ፡፡

1 2 3 4

5 የልብ አደጋ ወይም እስትሮክ ይይዘኛል ብዬ እምብዛም አልጨነቅም፡፡ 1 2 3 4
6 በሚቀጥሉት 10 ዓመታት ውስጥ በልብ ወይም እስትሮክ አደጋ ጥቃት

የመሰቃየት እድሌ ከፍተኛ ነው፡፡
1 2 3 4

7 አሁን ባለኝ ወይም ከዚህ በፊት በነበረ ልማዴ ምክንያት በልብ ወይም
እስትሮክ አደጋ መጠቃቴ አይቀርም፡፡

1 2 3 4

8 በቅርብ ጊዜ በልብ ወይም በእስትሮክ አደጋ የመጠቃት እድሌ ያሳስበኛል፡፡ 1 2 3 4

PHQ -9 Amharic –version

ተ.ቁ ላለፉት ሁለት ሳምንታት እርስዎ ከዘህ በታች በተጠቀሱት ችግሮች ምን ያህል
አስቸጋሪ ሁኔታዎች ተፈጥሮቦዎታል? (መልስዎትን በማሳየት "√") ይጠቀሙ

በፍፁም ብዙ
ቀን

ከግማሽ
ቀን በላይ
በየቀኑ

በየቀኑ

1 ነገሮችን ለማከናወን የፍላጎት ማነስ ችግር አለበዎት?
2 ተስፋ የመቁረጥ፣የሀዘን ወይም ተስፋቢስነት ስሜት አለበዎት?
3 የመውደቅ ወይም ተኝቶ የመቆየት ወይም ከመጠን በላይ የመተኛት ችግር አለበዎት?
4 የመድከም ስሜት ወይም የሀይል ማነስ ስሜት አለበዎት?
5 የምግብ ፍላጎት ማነስ ወይም ከመጠን በላይ የመብላት ችግር አለበዎት?
6 ስለራስዎ መጥፎ ስሜት መሰማት ወይም እራስዎን እንዳልተሳካለት ወይም እራስዎን

ወይም ቤተሰብዎን እንዳሳዘኑ አድርጎ የመቁጠር ስሜት ይሰማዎታል?
7 በነገሮች ላይ ሀሳብዎትን የመሰብሰብ ወይም ትኩረት የመስጠት ለምሳሌ ጋዜጣ

ማንበብ፣ቴሌቪዥን መመልከት ችግር አለብዎት?
8 ሌሎች ሰዎች ሊታዘቡት በሚችል መልኩ በዝግታ መንቀሳቀስ ወይም መናገር ወይም

በተቃራኒው ከመጠን በላይ እረፍት የለሽ በመሆን ያልተለመደ እንቅስቃሴን አሳይተው
ያውቃሉ?

9 ብሞት ወይም እራሴ ላይ ጉዳት ባስከትል ይሻለኛል ብለው ያውቃሉ?
ድምር
እጅግ በጣም አመሰግናለሁ!
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መመሪያ አራት፡- ከዚህ በታች የተጠቀሱት ባህሪዎች ታካሚው በጋራ ለበሽታ ተጋላጭ የሆነባቸው አደጋዎችን ለመቀነስ

ልምዱን/ባህርይን በታካሚው የቀረበው ምላሽ የአዎ ወይም አይደለም የሚለው ላይ በማክበብ የታካሚውን ሪፖርት ባህሪ

በማመልከት በቀጣይ ጥያቄዎች ላይ ተገቢ በሆነ ቦታ ላይ የኤክስ (X) ምልክት አስቀምጥ/ጭ፡፡ ለጥያቄ ቁጥር 9 የታካሚውን

አሁኑን የውጥረት ደረጃ በአምስት ነጥብ መለኪያ የታካሚውን የውጥረት ደረጃ የሚያመለክተው ቁጥር ላይ አክብብ፡-

ባህሪያቶች አዎ አይደለም
1 መካከለኛ ወይም ከፍተኛ የሆነ የአካል እንቅስቃሴ በመደበኛነት ታደርጋለህ/ሽ ወይ? መካከለኛ

ማለት በቀን ለ30 ደቂቃና ከዚያ በላይ በእግር መራመድ፣ወይም በሳምንት 5 ጊዜና ከዚያ በላይ
ብስክሌት መጋለብ፣አታክልት መኮትኮት) ሲሆን ከባድ እንቅስቃሴ ማለት ሶምሶማ፣ ዋና፣ ኳስ
መጫወት፣ በሳምንት ለ4 ሰዓትና ከዚያ በላይ፡፡

አዎ አይደለም

2 በአሁኑ ወቅት ማንኛውም አይነት ሲጋራ ታጨሳለህ/ሽ ወይ? (በአሁን ወቅት ማለት በትንሹ
ባለፉት 12 ወራት ማለት ሲሆን በዚህ ጊዜ ውስጥ ማጨስ ያቆሙትን ይጨምራል) እና በትንሹ
በቀን 1 ጊዜ ማጨስ ማለት ነው)፡፡

አዎ አይደለም

3 የስኳር ታማሚ ከሆኑ ብቻ የሚጠየቅ
የስኳር በሽታዎት በቁጥጥሮት ስር ነው ወይ? በአሁኑ ጊዜ የግሉኮስ መጠን ከ100ሚ.ግ/ ዲሲ
ሊትር በታች ወይም (Hgb A1c ከ7% በታች)

አዎ አይደለም

4 በቀን ውስጥ በምግቦት ላይ ምን ያህል ጨው ይጨምራሉ? (< ከ5-6 ግራም)፤ መልሶ አይደለም
ከሆነ-ከ6 ግራም በላይ መጠኑ የማይታወቅ ---------

አዎ አይደለም

5 ሐኪሜ ያዘዘልኝን መድሀኒት መጠኑንና ሰኣቱ ሁልጊዘ በጥብቅ አከብራለሁ አዎ አይደለም
6 በቀን ውስጥ ምን ያህል ጊዜ ፍራፍሬ እና አትክልት ይመገባሉ? (አንድ አቅራቦት ወይም አንድ ጊዜ

መመገብ ማለት አንድ ብርቱካን ወይም አንድ ፖም ወይም አንድ ሙዝ እና ሶስት የሾርባ ማንኪያ
የበሰለ አተክልት ማለት ነው):: ከ5 ጊዜ በላይ (400-500gm)፡፡ መልሶ አይደለም ከሆነ፤
ከ1-3 ጊዜ ከ4-5 እመገባለሁ ከዚህ ሌላ---------

አዎ አይደለም

7 በሳምንት ወይም በቀን በድግግሞሽ ለምን ያህል ጊዜ አልኮን ይጠቀማሉ? (ባለፉት 12 ወራት
ውስጥ ዝቅተኛ ወይም መጠነኛ የአልኮን መጠጥ መጠቀም)፤
1 መጠጥ በቀን ወይም ከ4 መጠጥ በታች በሳምንት (ለሴት) አዎ አይደለም
1-2 መጠጥ በቀን ወይም ከ4 መጠጥ በታች በሳምንት (ለወንድ) አዎ አይደለም
ፈጽሞ አልጠጣም አዎ አይደለም

9. የታየ ውጥረት/ጫና መለኪያ (ፒ ኤስ ኤስ መለኪያ)፡ በዚህ ደረጃ የቀረቡ ጥያቄ የምጠየቅዎት የእርሶን ስሜት እና ባለፉት

ወር ውስጥ ያለዎትን አስተሳሰብ ነው፡፡ በዚህ ጊዜ ምን ያህል ጊዜ ይህ ስሜት እንደሚሰማዎት እና እንደሚያስቡ ያመልክቱ ፡፡

ጥያቄ በፍጽም እምብዛም አንዳንዴ አልፎ አልፎ አብዘኛውን ጊዜ
1. ባለፈው ወር ሳይጠብቁ ለጋጠሞት
ክስተቶች በተደጋጋሚ ንዴቶት
ተሰምቶታልን?

    

2. ባለፈው ወር በህይወቶት ጠቃሚ በሆኑ
ነገሮችን ላይ መቆጣጠር አለመቻል
ተሰምቶታልን?

    

3. ባለፈው ወር ምን ያህል ጊዜ የመደናገጥ እና
የጭንቀት ስሜት ተሰምትዎታል?

    

4. ባለፈው ወር የግል ችግሮትን ለመፍታት
ምን ያህል በራስ የመተማመን ችሎታ
ተሰምትዎታል?

    
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5. ባለፈው ወር ነገሮች ከእርሶ ቁጥጥር ውጪ
ሆነዋል ብለው ምን ያህል ጊዜ ተሰምቶታል?

    

6. ባለፈው ወር ባደረጉት ነገር ሁሉ ላይ ምን
ያህል ጊዜ የመቋቋም አለመቻል ሁኔታ
ገጥመዋታል?

    

7. ባለፈው ወር በህይወት ውስጥ የመቆጣት
ስሜቶትን ምን ያህል ጊዜ ለመቆጣጠር
ችለዋል?

    

8. ባለፈው ወር ነገሮችን በበላይነት
የመቆጣጠር ስሜት ምን ያህል
ተሰምተዎታል?

    

9. ባለፈው ወር ውስጥ ነገሮች ከእስዎ ቁጥጥር
ዉጭ በመሆናቸው የተነሳ ምን ያህል ጊዜ
ተናድደዋል?

    

10. ባለፈው ወር ውስጥ ምን ያህል ጊዜ
አስቸጋሪ ነገሮች ተቆልሎብኛል ብለው
ልቋቋሙት/ ማሸነፍ እንደማይችሉ
ተሰምቶታል?

    
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APPENDIX-M: Office BP Measurement Protocol.

Instruction to follow:

1. Allow patients to sit for 5 minutes.

2. Take two BP measurements, in the sitting position, spaced 1–2 minutes apart, and an additional

measurement if these reading are quite different (>5mmHg). Consider the average BP for

recordings or the average of the last two if a third reading.

3. In patients with arrhythmias, such as atrial fibrillation takes repeated measurements of BP to

improve accuracy.

4. Use a standard bladder (12–13 cm wide and 35 cm long), but have a larger and a smaller bladder

for large (arm circumference >32 cm) and thin arms, respectively.

5. Record phase I and V (disappearance) Korotkoff sounds to identify SBP and DBP, respectively

(with auscultatory method). Place the cuff at the heart level (whatever the position of the patient).
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APPENDIX-N: Letter of Permission Obtained to use CARRF-KL Scale

Permission obtained to use the Cardiovascular Disease Risk Factors Knowledge Level (CARRF-KL)

Scale for data collection on knowledge of CVD risk

Hello Daniel,
I give permission to use the scale.

I’d love to see how that turns out. I have attached the scale.

Thanks for your interest,

Associate Professor, M.D.

I.Arıkan
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APPENDIX-O: Letter of Permission Obtained to use ABCD Questionnaire
Permission obtained to use the ABCD Questionnaire
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Dr Maria Woringer;
m. woringer@ imperial. ac. Uk

Title: Development of a questionnaire
to evaluate patients’ awareness
of cardiovascular disease risk in
England’s National Health
Service Health Check
preventive cardiovascular
programme

Author: Maria Woringer,Jessica Jones
Nielsen,Lara Zibarras,Julie
Evason,Angelos P
Kassianos,Matthew
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Daniel Bekele

Order Completed, Thank you for your order.
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APPENDIX-P: Curriculum Vitae of PI

Date: 4/12/2022

Curriculum Vitae

Personal Details:

Name: Daniel Mengistu Bekele, Associate Professor (MSc.N., BSc.N, RN), Chief Expert Nurse

Professional (MSc in Medical Surgical Nursing, (CENP: 14/2014)

Tele: 00251(0)911119597, E-mail mengistudaniel@yahoo.com

Education and Qualifications:

Tertiary:

Current- PhD Student at Addis Ababa University, Ethiopia in collaboration with Emory University,

Atlanta Georgia, USA.

July 2020- Certificate of Competency for Teaching in Higher Education Institution; Addis Ababa

University,

Ethiopia.

Sept. 2003-Sept. 2005 - MSc. Nursing, Mahe University (Deemed University), MCON, Manipal, India.

Nov. 1996 - March 1998 - Baccalaureate Nursing, Jimma University, Jimma, Ethiopia.

Sept, 1987 - March 1990 - Diploma in Comprehensive Nursing (Addis Ababa University (Gondar College

of Medical Sciences [GCMS]), Ethiopia.

Work Experiences:

Current - Associate Professor, School of Nursing and Midwifery, CHS, AAU, PhD Student, CHS,

AAU.

March 2014-June 2016 - Assistant Professor, Head, Department of Nursing and Midwifery, CHS,

AAU.

February 2009-February 2014 - Lecturer, Unit Head for the Undergraduate Nursing, Department of

Nursing and Midwifery, CHS, AAU.

September 2008-March 2014 -Secretary/Minute Keeper for the Dept, Nursing and Midwifery, CHS,

AAU.

April 8, 2008- Feb 2009 Lecturer, School of Nursing, Addis Ababa University.

March 2006- August 2007 Lecturer, Head, Department of Nursing, University of Gondar (UoG)

March 2006- November 2007 Nursing Link Coordinator with University Hospital of Leicester,

England.
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October 2001 – June 2003 Assistant Lecture, Head, School of Nursing, UoG, Gondar,

Ethiopia.

March 1999 – Oct.2001 Assistant Lecture in School of Nursing, UoG, Gondar, Ethiopia.

March 1998 – March 1999 Graduate Assistant II in the School of Nursing, GCMS, Gondar,

Ethiopia.

Courses Thought to Date:

GAHNS  522 Adult Health Nursing Theory I

GAHNS  524 Adult Health Nursing Theory II

GAHNS  517 Advanced Adult Health Assessment

GAHNS 523 Adult Health Nursing Practice I

GAHNS 532 Adult Health Nursing Practice II

GNURS 631 &621 Research Thesis Advisement

All Undergraduate Nursing Courses

College Community and Committee Work

October 2015-present- Member of the Educational Development Center, College of Health Sciences, AAU.

March 2014-June 2016- Member of the Academic Commission, College of Health Sciences, AAU.

March 2014-June 2016- Chairperson for Postgraduate Nursing Curriculum School of Nursing and

Midwifery, AAU.

June 2014-June 2016- Chairperson for Comprehensive Exam Committee, School of Nursing and

Midwifery, AAU.

July 2011-June 2016-Chair Person for the Modular Curriculum Committee, Department of Nursing

and Midwifery, CHS, AAU.

January2012- Present -Member of the Academic Commission, School of Nursing and Midwifery, AAU.

March 2009- June 2016 -Chairperson of the Staff Appointment and Promotion, Committee- Department

of Nursing and Midwifery, AAU.

November 2008-March 2016 -SBMR Team Member, Department of Nursing and Midwifery,

AAU.

March 2009-June 2016 -Member of Research Committee, Department of Nursing and Midwifery

March 1, 2006- August 30. 2007 -Head Department of Nursing, UoG, Gondar, Ethiopia.

January 10/2007-March 30/2008 -Member of the Curriculum Committee, UoG, Gondar, Ethiopia.

October2007-April 2008 - Chairperson of Standard Based Educational Management and

Recognitions SBEM-R Committee UoG, Gondar, Ethiopia.
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January 2007-April 2008 - Member of Curriculum Committee, UoG, Gondar, Ethiopia.

August 2006-2008 - Member of the National Working Group on HIV/AIDS Pre-service Education

for JHPIEGO, Ethiopia.

April 2006- April 2008 - Focal Person for JHPIEGO to UGR on HIV/AIDS Pre-service Education

June 1999- Sept. 2003 - Member of the Graduation Committee, UoG. Gondar, Ethiopia.

September 1999 – Oct. 2001- Member of the Scholarship Committee, UoG, Gondar, Ethiopia.

March 2001 – Sept. 2003 - Member of the Anti HIV/AIDS Committee, UoG, Gondar, Ethiopia.

November 2001 – Sept. 2003 - Member of the Promotion and Recruitment Committee, UoG. Ethiopia.

November 2001 – Sept. 2003 - Member of the Committee of College of - Medical Sciences Expansion,

UoG, Gondar, Ethiopia.

October 2001 – Sept.2003 - Member of the Reproductive Health Technical Standing Committee of

the Ethiopian Public Health Training Initiative in collaboration with TCC, Addis Ababa, Ethiopia.

Participation in Community Services/Professional Activities

 Moderates Nursing Research Presentation at the 2014 Annual General Nursing Assembly.
 Rural nursing community practices with graduating nursing students each year for a period

of two months.
 Notional Technical Working Group on Pre-service Education of HIV/AIDS August 2006-

March 2009.
 Executive Member of the Ethiopian Nurses Association, University of Gondar Hospital Branch;

October 2006-March 2008.
 Member of the Accreditation Assessor of the Higher Education Relevance and Quality Agency

(Ministry of Health) December2008-prsent.
 Rendering professional supports to other university nursing development

o Guest lecturer for the Adult health Nursing Students- Jimma University 2009-2011.
o External Examiner for the Undergraduate Nursing Students 2006- 2010-Jimma University

graduates.
o External Examiner for the Post Graduate Adult Health Nursing Students 2011&2012

graduates.
o External Examiner for the Undergraduate Nursing Students 2006 graduates-Hawassa

University.
o External Examiner for the Post Graduate Nursing Students-2012 graduates-University

of Gondar.
o Guest lecturer for the Undergraduate Nursing Students- Haromaya University 2006 & 2017-

on the Course Nursing Education and Curriculum Development.

Workshops and Conferences Attended:

January 29-29/2016-Certificate of attendance on Grant Writing for Biomedical researches

organized by CHS, AAU in collaboration with Emory University, USA at Addis Ababa,

Ethiopia.
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August 24-28/2015 Certificate of attendance on Effective Oral presentation and Successful
scientific writing for Health Profession, organized by CHS, AAU in collaboration with
Emory University, USA at Addis Ababa, Ethiopia.

February 18-22, 2008 Certificate of attendance on Students performance Assessment methodology,

By JHPIEGO Ethiopia, Bahir Dar, Ethiopia.

December 11-20, 2007-Certificate of attendance on Research updates and data analysis by UoG,

Gondar, Ethiopia.

October 20-22, 2007- Certificate of attendance on Standard Based Educational Management

and Recognitions, by JHPIEGO Ethiopia and UoG, Gondar, Ethiopia.

June 4-15, 2007-Certificate of Pre-service Education Effective Teaching Skills.

May 6-12, 2007- Study tour to Lusaka, Zambia on Preservice Education on HIV/AIDS.

January 15-26, 2007- Certificate of Standardization Workshop for HIV/AIDS prevention,

Care and Treatment knowledge and Skills for Nurses organized by JHPIEGO, thiopia.

January 13, 2007- Awarded letter of Appreciation for excellent contribution in the Pre-service

HIV/AIDS Education need assessment by JHPIEGO, Ethiopia.

November 19-30, 2006-Consultancy, Need Assessment Study on Pre- Service HIV/AIDS

Education at institutional Level, University of Gondar, Department of Nursing.

October 2006- Consultancy, National Need Assessment on Pre- Service HIV/AIDS Education

in Nursing Curriculum for JHPIEGO, Ethiopia.

April 10-14/2006- Certificate of Attendance on prevention of mother to child transmission of

HIV organized by JHPIEGO and University of Gondar.

May 1-10/2006- Leadership and Management project Development in Collaboration with Royal

College of Nursing and University of Hospital at UOG, Gondar.

Nov.18.2005- Certificate of attendance in Leadership and Management Workshop, MCON,
Manipal, India.

April 13-17.2004- Certificate for conducting Leadership and Management Workshop to the

Nursing Staff of the University Hospital, MCON, Manipal, India.

Sept. 21.2003- Certificate of attendance, the history of Indian Sciences, Technology and

Medicine, Conference, MAHE, Manipal, India

March 7 – 8, 2003- National Workshop on Curriculum of BSc. Physiotherapy Training, GCMS,
Gondar, Ethiopia

December 19-20, 2002- Preparation of RH Teaching Manual for the EPHTI, Addis Ababa, Ethiopia.

September 16 - 17, 2002- Review Workshop on Post-abortion Care Training Module for Health
Workers in Ethiopia. Gondar, Ethiopia
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September 3 - 8, 2002- Intra-institutional Module Development (EPI, Bacterial Meningitis)

Workshop. Sponsored by TCC, Teda, Gondar, Ethiopia.

June 21 – 22, 2002- XIIth Staff and Students Research Conference, GCMS, Gondar, Ethiopia.

April 5 – 8, 2002- Intra-Institutional Proposal Development Workshop on Reproductive Health.

Sponsored by TCC. Teda, Gondar, Ethiopia.

March 1 – 2, 2002- National Workshop on Curriculum of Post- Basic Anesthesia B.Sc.

Training. GCMS Gondar, Ethiopia.

February 4 – 8, 2002- Reproductive Health Workshop Co- sponsored by GCMS and

TCC, Gondar, Ethiopia.

December 29 – 31, 2001- Workshop on Designing Reproductive Health Proposal Sponsored by
TCC. Addis Ababa, Ethiopia.

June 25 – 26, 2001- Annual Staff and Students Research Conference, GCMS, Gondar, Ethiopia.
March 25 – 28, 2001- National Workshop on Curricula of Medicine, BSc. Health Officer, Diploma

Clinical Nursing, Physiotherapy, Environmental Health at the Debre-zeit Institute of
Management.

March 2- 4, 2001- Intra - Institutional Lecture Notes Development Workshop. Sponsored by TCC.
Gondar, Ethiopia.

January 8 – 13, 2001- Inter-Institutional Distance Learning Workshop, Sponsored by

TCC. Addis Ababa, Ethiopia.

Oct. 23 - Nov.3, 2000- Fifth Curriculum Development and Staff Strengthening Workshop. Co-

sponsored by the GCMS and The Carter Center (TCC), Gondar, Ethiopia.

Oct. 11- 15, 2000- Intra- Institutional Module Development Workshop. Co-sponsored by

GCMS and TCC. Bahir Dar, Ethiopia.

Short Term Trainings:

July-4-6/2014- Certificate of training on Fundamentals of Leadership organized by Center

for African Leadership studies, Bishoftu, Ethiopia.

Feb. 8-12/2014- Certificate of leadership, Management and Governance

March 16-28/2014- Certificate of Preceptorship Training, Cape Town, SA.

April 22-30/2010- Certificate of Geriatric Medicine, Alexandria, Egypt.

Jan 24-Feb 9/2011- Certificate of TOT on the National Comprehensive HIV Care/ ART Training

Manual Organized by the FMOH in Collaboration with AAU-MARCH Project, Addis

Ababa, Ethiopia

May 7-8. 2005- Certificate in Mechanical Ventilation Workshop, Mahe, India.

December 14- 19. 2003- Certificate in Holistic Health Care Training, Medical Mission
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Sisters, Poone, India.

October 18- Nov. 23, 2002- Educational Visit and Training on Patient Care & Infection Control

and Certificate of HIV/ AIDS Awareness Training at Leicester Infirmary Hospital,

University of Leicester, England

July 16 - 27, 2001- Certificate in Teaching Methodology. Jimma University in collaboration

with The Carter Center, Jimma, Ethiopia

January 29 -Feb.9, 2001- Certificate Facilitating Training IMCI Training, GCMS,

Gondar, Ethiopia.
March 24 – July 30, 2000- Certificate in Computer Training, GCMS, Ethiopia.

September 18 - 22, 2000- Certificate in Facilitator Course on IMCI, GCMS.

September 1 - 16, 2000- Certificate in Integrated Management of Childhood Illnesses
(IMCI), GCMS, Gondar, Ethiopia.
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Low Subjective Cardiovascular Disease Risk 
Perceptions among Hypertensive Patients in Addis 
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Background: Accurate cardiovascular disease (CVD) risk appraisal is essential for hypertensive patients to identify correctly their 
risk status and take efficient behavioral measures timely to avoid major adverse outcomes. However, hypertensive patients’ risk 
perceptions of CVD events in Ethiopia are unknown. Thus, the study aimed to compare the subjective CVD risk perception level of 
patients with the nonlaboratory Framingham Risk Score (nl-FRS).
Methods: A cross-sectional design was used. The Attitudes and Beliefs about Cardiovascular Disease Risk Questionnaire and the nl- 
FRS were used to compare subjective versus objective measures of CVD risk. Agreement between participants’ risk perceptions and 
the nl-FRS were examined using the kappa statistic. Bivariate chi-square test and multinomial logistic regression analyses were run to 
identify factors associated with risk perceptions. The statistical significance was set at a p-value < 0.05 level.
Results: Participants (n=377) had a mean age of 53.61 ± 12.80-years, range (18–82 years), 51.2% were males, 42.7% had less than 
high school education, 45.1% achieved target BP control, and mean HTN duration was 8.01 ± 6.07 years. The majority (58.62%) of 
the participants had a low subjective risk perception of CVD events (mean 17.79, 95% CI: 17.43–18.15). Approximately three-fourths 
(72.4%) had a moderate nl-FRS risk calculation (mean, 13.84, 95% CI: 13.36–14.33). Agreement between participants perceived-risk 
and the nl-FRS was poor (kappa = 0.0002, standard error = 0.023, p =0.99). Participants’ CVD risk-perception inaccuracy was also 
high (76%) primarily due to underestimation. Hypertension duration, frequency of physician visits, and level of diabetes control were 
significant predictors of CVD risk underestimation.
Conclusion: Hypertensive patients had inaccurate and low subjective risk perceptions of CVD events compared to moderate objective 
risks identified using the nl-FRS. Planned education on HTN and CVD risk factors is essential to improve patients’ CVD risk 
perception to reduce adverse CVD events.
Keywords: hypertension, risk-perception, CVD

Background
Adverse cardiovascular disease (CVD) outcomes such as stroke and acute myocardial infarction (AMI) are serious and 
often life-threatening occurrences related to uncontrolled hypertension (HTN). Cardiovascular disease remains the single 
largest cause of death and disabilities worldwide with over 17 million deaths each year, representing nearly 30% of all 
deaths and 10% of the global disease burden (GDB).1–4 Over 80% of these deaths occur in low and middle-income 
countries (LMICs).3,5,6 Of the 17 million CVD worldwide deaths each year, HTN is estimated to cause more than half 
(9.54 million) of these deaths.4,6–8 Hypertension is the strongest contributor to adverse CVD outcomes (such as stroke, 
coronary heart disease [CHD], heart failure [HF], end-stage renal disease, and peripheral vascular disease.9–15 Of the 
major cardiovascular (CV) events; 51% and 45% of stroke and CHD deaths, respectively, occurred due to HTN.6 The 
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prevalence of HTN has remained high and approximately 30% of adults worldwide currently live with HTN.16 In 
Ethiopia, the prevalence of HTN is estimated to be between 13% - 30%,17–25 which would likely be higher if the more 
recent blood pressure (BP) risk classification 130/80 by the Joint National Committee (JNC 8) was applied.26

According to the Framingham Heart Study, individuals who are normotensive at age 55 years (men) and 65 years 
(women) have a 90% lifetime risk for developing HTN.27 Because longevity is increasing in LMICs28 due to several 
factors, it is expected that will be a dramatic rise in the number of persons with hypertension who are at risk for adverse 
CVD events and outcomes over the next several decades.29–32

Studies have consistently reported that hypertensive patients often have inaccurate subjective risk perceptions of 
adverse CVD event33,34 and underestimate their risk when compared to objective measures such as the FRS.35–37 For 
example, despite an increased risk of CVD events from comorbidities such as diabetes and unhealthy lifestyle behaviors 
(smoking), hypertensive patients were unable to provide an accurate risk estimate33,38,39 even in high-income countries 
(HICs) such as the Netherlands,33 US,40 and Switzerland.41

Research on CVD risk perceptions in Africa is very limited. A study by Ajayi et al in Nigeria showed the poor 
perception of stroke risk among hypertensive patients37 which is similar to several studies conducted in HICs.33,35,42 

Studies examining subjective self-risk perceptions of CVD outcomes among hypertensive patients are currently non- 
existent in Ethiopia and are also scarce in Africa. Inaccurate CVD risk perceptions may also hinder behavioral strategies 
shown to be effective for high BP control resulting in higher CVD mortality rates. The primary aim of the current study 
was to compare hypertensive patients’ subjective risk perceptions with an objective measure of CVD risk using the nl- 
FRS 10-year CVD risk score. A secondary aim was to determine the accuracy of subjective CVD risk perceptions among 
adult hypertensive participants attending follow-up care at a cardiology tertiary care outpatient clinic in Addis Ababa, 
Ethiopia.

Methods and Materials
Study Area, Design, and Period
A cross-sectional study was conducted between February and August 2020 among 384 adult hypertensive participants 
attending follow-up care at a large, academic, and tertiary care outpatient clinic in Addis Ababa, Ethiopia.

Eligibility Criteria
The inclusion criteria were: 1) 30 years of age or older, 2) a minimum of three-follow-up visits in the hypertension 
clinic, 3) able to hear and respond appropriately to questions in the local language (Amharic), 4) not pregnant, 5) no 
history of CVD event, 6) no major active Axis I psychiatric condition or cognitively impaired, and 7) no history of 
a terminal illness such as cancer.

Sample Size Determination and Sampling Technique
The sample size was determined based on one sample t-test (as the below formula) with the assumptions of observations 
are independent; data fit the normal distribution; homogeneity of variance and the power set at 0.80 (β=0.2) and α (two- 
sided) set at 0.05 and standardized effect size of 0.15 (small)43 and considering a further 10% non-response rate for 
potential missing data due to the interview format.

Sample size, n ¼ Zα=2þ Zβð Þ2=d2
Where Zα/2 = 1.96 (from Z table) at type 1 error of 5%
Zβ = Z0.20 = 0.842 (from Z table) at 80% power
ES2 = effect size (small, 0.15)
n ¼ 1:96þ 0:842ð Þ

2
= 0:15ð Þ

2
¼ 348:94 þ 35 10% non � responseð Þ ¼ 384 We used the hypertensive patient’s 

clinic follow-up registry that had the list of 1200 patients on follow-up to obtain the representative sample and recruited 
384 participants for the study using the systematic random sampling technique.
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Data Collection Technique and Procedure
Potential hypertensive participants were approached by Bachelor’s degree qualified trained data collectors after receiving 
their routine follow-up care from their clinic providers. Two data collectors and one supervisor, who were trained for two 
days on data collection and mock exercised the interview technique and physiologic measurement procedures collected 
the data in a prearranged private room by a face-to-face interviewer-administered using the standardized instruments. To 
ensure the data quality, the instruments were translated from their original English language to the local language 
(Amharic) and then back to English by professional translators; the translations were very consistent. The Amharic 
version was used for the data collection. The instruments were piloted on 10% of the Ethiopian hypertensive patient 
sample at a similar tertiary level hospital to determine potential participants’ understanding of questionnaire contents. 
Additionally, the principal investigator monitored the data collection process and checked for data completeness, 
consistency, and accuracy daily.

Ethical Clearance and Consent of Participants
The study was approved by the institutional review board (IRB) of the College of Health Sciences of Addis Ababa 
University (AAU) (IRB protocol # 09/81) and complied with the Declaration of Helsinki. All participants reviewed and 
provided written consent before any study activities.

Measurements and Operational Definition
Sociodemographic and clinical variables included: age, gender, marital status, educational status, and income. The 
clinical and health status profile included: a history of the previous hospitalization related to CVD, co-morbidities, 
family history of HTN, antihypertensive and other medications, lifestyle factors such as smoking, dietary intake (number 
of daily fruits and vegetables), and physical activity (average time spent in moderate-intensity activities). Physiological 
measurements included BP measurement, weight, and height.

ABCD Risk Questionnaire: Participants’ subjective self-risk perception of CVD events was measured by the ABCD 
Risk Questionnaire, an 8-item questionnaire that has internal consistency reliability of 0.85.44–46 Permission to use the 
questionnaire was obtained from the British Medical Journal Publishing Group Ltd. The scores on the questionnaire 
range from 0-to 32, with higher scores showing that patients perceive a greater risk of having an adverse CVD event (a 
heart attack and stroke). For interpretations, participants’ total scores were categorized based on percentiles using the 
SPSS statistical software as low (0–17.00); moderate (17.10–19.00); and high (19.10 −32.0) for their subjective risk 
perceptions.

Non-laboratory-based risk estimations (nl-FRS): The Framingham 10-year CVD risk estimation uses both laboratory 
and non-laboratory-based risk estimations. Studies have shown that the two methods are highly correlated (r = 0.88 to 
0.986) in terms of risk assessment and that the nl-FRS predicted CVD outcomes as accurately as laboratory tested.45,46 

Although no studies have validated the nl-FRS in the Ethiopian population, it has been validated in South Africa.46 The 
nl-FRS uses the same clinical measurement parameters as the FRS (sex, age, SBP, diabetes, current smoking, anti
hypertensive medication), and the lipid laboratory values are replaced by BMI. In the present study, we calculated the nl- 
FRS based on sex, age, SBP (treated), presence or absence of diabetes, smoking status, and BMI.47 Then, we categorized 
participants’ CVD event risk using the conventional threshold of CVD risk stratifications as low (<10%), moderate (10– 
19%), and high risks (≥20%),47,48 which is consistent with the original FRS instrument.

Data Analysis
We analyzed the data after entering coded data into Epidata version 3.1 and cleansed and then exported it to SPSS 
version 25.00 statistical software package. Descriptive univariate analysis was run to examine the data and its plausible 
values, and assumptions of the logistic regression model. Perceived subjective risk and objective nl-FRS were examined 
using descriptive statistics, computed for the composite scores, and percentiles determined. Accordingly, patients were 
placed on three ordinal risk statuses as low, moderate, and high CVD risk. The levels of agreement between subjective 
perceptions and objective nl-FRS risk scores were calculated using Cohen’s Kappa statistics. Participants were 
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categorized as: underestimation (low subjective CVD risk compared to the nl-FRS), agreement (subjective CVD risk 
agrees to the nl-FRS), and overestimation (subjective CVD risk is higher than nl-FRS). Bivariate chi-square test and 
multinomial logistic regression analyses were used to identify predictor variables associated with the risk perceptions 
(outcome variable). Variables with p-values < 0.3 in the bivariate chi-square test were considered in the final multinomial 
logistic regression model, and finally variables with a p-value of < 0.05 level were considered statistically significant. 
Odds ratio (OR) at 95% CI was considered to declare that there exist the predictor variable effects on the outcome 
variable. The findings are summarized below.

Results
Participants enrolled (n= 377) were predominately male (51.2%, n= 193) with a mean age of 53.61 ± 12.80 years, (range, 
30–82 years) (Table 1). Three-fourths (75.3%) were married, 42.7% had less than 8th-grade education, 47.5% had 
a monthly income between 3001–6000 ETB (~85–171 USD), and 38.15% had a family history of HTN. Nearly three- 
quarters (72.10%) of them were attending follow-up care every two months for HTN. Only less than half (45.1%) 
achieved target BP control though the mean (134.18 ± 16.02 mmHg) SBP measurement showed patients had a BP level 
within the recommended range based on the current local and international HTN management guidelines.49–51 Over half 
(56.23%) of the participants had comorbidities; diabetes was the most common (48.11%). Over three-fourths (76.7%) 
reported their physician providers were the main source of information regarding the seriousness of HTN. Overweight 
and obesity were common with 60% having a mean BMI of 26.02 ± 4.09 Kg/M2. The mean and median duration of HTN 
was 8.01 ± 6.07 and 6.00 years, respectively (range, 1–30 years). The sociodemographic and clinical characteristics of 
participants are shown in Table 1 below.

Table 1 Sociodemographic and Clinical Characteristics of Adult Hypertensive 
Patients Attending CV Follow-Up at a Tertiary Outpatient Clinic in Addis 
Ababa, Ethiopia, 2020 (n=377)

Characteristics Frequency Percentage

Age in year (Mean ± SD) 53.61±12.8

30–39 56 14.9

40–59 188 49.87
≥ 60 133 35.2

Gender
Male 193 51.2

Female 184 48.8

Marital status
Single 52 13.8

Married 284 75.3
Divorced 21 5.6

Widowed 18 4.8

Separated 2 0.5

Educational status
Cannot read and write 26 6.9
Elementary 135 35.8

High school 133 35.3

Diploma & above 83 22

Monthly income in ETB
<1000 118 31.3
1000–3000 179 47.5

3001–6000 60 15.9

(Continued)
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The mean CVD risk perception was 17.79 (range 8–32), 95% CI: 17.43–18.15, showing the majority (58.62%) of the 
participants had a low subjective self-risk perception of having an adverse CVD event. In addition, based on the nl-FRS, 
72.4% were at moderate risk (mean 13.84, 95% CI: 13.36–14.33, range 1–25) for experiencing an adverse CVD event 
over the next 10 years. The nl-FRS risk estimates (low, moderate, and high) are depicted in Figure 1.

The inter-observation reliability of Cohen’s Kappa statistics agreement (Table 2) between participants’ per
ceived and the nl-Framingham risk estimate showed no agreement between them (k= 0.0002, SE=0.023, p = 0.99). 

Table 1 (Continued). 

Characteristics Frequency Percentage

6001–10,000 12 3.2

>10,000 8 2.1

Family history of HTN
Yes 144 38.20

No 233 61.80

Physician visit frequency
Every month 20 5.3
Every 2 months 272 72.1

Every 3 months 53 14.1

Every 4 months 14 3.7
Longer than 4 months 18 4.8

Target BP controlled
Yes 170 45.1

No 207 54.9

Duration of HTN in years
1–4 132 35.0

5–9 109 28.9
10–14 71 18.8

15–19 32 8.5

20+ 33 8.8

BMI
Underweight 10 2.7

Normal weight 141 37.4

Overweight 171 45.4
Obese 55 14.6

Source of information on the 
seriousness of HTN

Physician 289 76.7

Nurse 65 17.2
Media 7 1.8

Others 5 1.3

From ≥ 2 sources 11 2.9

Comorbidity list (total 212)
Diabetes 102 48.11
HHD 28 13.21

CKD 23 10.85

Others 59 27.83

Note: Target BP controlled (<140/90 mm Hg, or <130/80 mm Hg if CKD and/or diabetes).
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Overall, over three-quarters of the participants had inaccurate subjective perceptions of CVD risk levels, with 
most underestimating their risk. The objective risk using the nl-FRS, however, showed a moderate level of risk 
was present.

Figure 1 Bar graph showing subjective risk perception vs nl-FRS 10-year estimated CVD event among adult hypertensive patients attending CV follow-up care at a tertiary 
outpatient clinic in Addis Ababa, Ethiopia, 2020 (n= 377). Blue color: self-risk perception. Orange color: nl-FRS.

Table 2 Crosstabulation Showing Cohen’s Kappa Agreement Between the Self-Perceived CVD Risk Outcome and Nl-FRS 10-Year 
CVD Risk Estimated for Hypertensive Patients Attending CV Follow-Up at a Tertiary Hospital in Addis Ababa, Ethiopia, 2020 (n = 377)

nl- FRS 10-Year CVD Risk 
Estimate, n (%)

Total The Agreement, n (%) Kappa p-value

Low Moderate High Corresponded UE OE

Perceived 
CVD risk

Low 36 (56.25) 162 (59.34) 23 (57.5) 221 (58.62) 88 (23.34) 189 

(50.13)

100 

(26.53)

0.0002 0.99

Moderate 12 (18.78) 39 (14.29) 4 (10) 55 (14.59)

High 16 (25) 72 (26.37) 13 (32.5) 101 (26.79)

Total 64 (100) 273 (100) 40 (100) 377 (100)

Note: Standard error (SE = 0.023). 
Abbreviations: UE, underestimated; OE, overestimated.
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The bivariate chi-square test analyses of independent variables, the frequency of physician visits for HTN, and the 
duration of HTN were significantly associated with risk perceptions (Table 3). However, there were no observed 
associations between risk perceptions and sociodemographic or clinical variables.

All independent variables with p-values less than 0.3 were considered in the final multinomial logistic regression 
analysis model to test their association and strength of the association with the risk perception category. All the model 
data assumptions were checked with no violations identified. Multinomial logistic regression analyses (Table 4) showed 
inaccurate (overestimated) risk perception that was significantly associated with frequency of physician visits every two 
and three months, controlled diabetes, and HTN duration of 10–14 years. Similarly, inaccurate (underestimated) risk 

Table 3 Bivariate Chi-Square Test Showing the Association Between Risk Perception Category (Kappa Agreements: 
Accurate, OE, and UE) and Independents Variables N = 377

Variable KA Total n(%) χ2 df p-value

Accurate (%) OE n(%) UE n(%)

Marital status
Single 10(19.2) 10(19.2) 32(61.5) 52(100) 4.916 4 0.296

Married 67(23.6) 76(26.8) 14(49.6) 284(100)

Others 11(26.8) 14(34.1) 16(39) 41(100)
Total 88(23.1) 100(26.5) 189(50.1) 377(100)

Age (adults)

Young 12(21.4) 12(21.4) 32(57.1) 56(100) 5.153 4 0.272
Middle age 46(24.5) 58(30.9) 84(47.7) 188(100)

Elder 30(22.6) 30(22.6) 73(54.9) 133(100)

Total 88(23.1) 100(26.5) 189(50.1) 377(100)
Regular PA

No 9(14.5) 14(22.6) 39(62.9) 62(100) 5.326 2 0.07

Yes 79(25.1) 86(27.3) 150(47.6) 315(100)
Total 88(23.3) 100(26.5) 189(50.1) 377(100)

Diabetes controlled diabetic
No 21 (25.6) 21(25.6) 40(48.8) 82(100) 8.105 4 0.088

Yes 9 (37.5) 1(4.2) 14(58.3) 24(100)

No diabetes 58(21.4) 78(28.8) 135(49.8) 271(100)
Total 88(23.3) 100(26.5) 189(50.1) 377(100)

HTN duration (in years)
1–4 34(25.8) 30(22.7) 68(51.5) 132(100)
4–9 23(21.1) 29(26.6) 57(52.3) 109(100) 18.371 8 0.019*
10–14 8(11.1) 21(29.6) 42(59.2) 71(100)

15–19 10(31.3) 13(40.6) 9(28.1) 32(100)
20+ 13(39.4) 7(21.2) 13(39.4) 33(100)

Total 88(23.3) 100(26.5) 189(50.1) 377(100)

Physician visit Frequency
Every month 3(13.6) 1(13.6) 16(72.7) 22(100) 13.78 6 0.032*
Every 2 months 63(23.2) 78(28.7) 131(48.2) 272(100)

Every 3 months 9(17) 15(28.3) 29(54.7) 53(100)
Every 4 months/longer 13(43.3) 4(13.3) 13(43.3) 30(100)

Total 88(23.3) 100(26.5) 189(50.1) 377(100)

Comorbidity
N0 32(19.4) 47(28.5) 86(52.1) 165(100) 2.626 2 0.27

Yes 56(26.4) 53(25) 103(48.6) 212(100)

Total 88(23.3) 100(26.5) 189(50.1) 377(100)

Note: *Bold figures indicate significant findings. 
Abbreviations: KA, Kappa agreement; OE, overestimation; UE, underestimation; df, degree of freedom.
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Table 4 Multinomial Logistic Regression Analyses of Predictors of CVD Risk Perception Category (Accurate, UE, and 
OE) of Hypertensive Patients Attending CV Follow-Up Care at a Tertiary Clinic in Addis Ababa, Ethiopia, 2020 (n = 
377)

KA P-value AOR 95% Confidence Interval for AOR

Lower Bound Upper Bound

OE Intercept 0.029

Physician visit- every month 0.200 3.783 0.495 28.892

Physician visit- every 2 months 0.018 4.338 1.292 14.566*

Physician visit- every 3 months 0.013 6.331 1.483 27.029*

Physician visit- every 4months and beyond 1

Marital status-single 0.493 0.633 0.171 2.341

Marital status-married 0.716 0.839 0.327 2.152

Marital status-others 1

No comorbidity 0.495 1.277 0.633 2.579

Have a comorbidity 1

Not engaged in PA 0.396 1.509 0.583 3.904

Engaged in PA 1

Diabetes-not controlled 0.725 0.859 0.368 2.004

Diabetes controlled 0.036 0.100 0.012 0.862*

No history of diabetes 1

HTN duration 1–4 years 0.427 1.574 0.514 4.820

HTN duration 5–9 years 0.144 2.366 0.746 7.505

HTN duration 10–14 years 0.027 4.320 1.184 15.769*

HTN duration 15–19 years 0.189 2.370 0.655 8.584

HTN duration 20+ years 1

Young adults 0.952 1.034 0.350 3.054

Middle-age adults 0.517 1.254 0.633 2.486

Elders 1

UE Intercept 0.047

Physician visit -every month 0.052 4.656 0.988 21.934

Physician visit - every 2 months 0.163 1.883 0.774 4.579

Physician visit- every 3 months 0.045 3.211 1.029 10.023*

Physician visit- every 4 months and beyond 1

Marital status-single 0.142 2.429 0.743 7.938

(Continued)
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perception was significantly associated with frequency of physician visits every three months, not engaged in PA, HTN 
duration of 5–9 years, and the HTN duration of 10–14 years.

Patients who had the clinic follow-up every two and three months overestimated their CVD risk four to six-fold (OR: 
4.34, 95% CI: 1.29–14.57, p = 0.018 and OR: 6.33, 95% CI: 1.48–27.03, p = 0.013), respectively compared to those who 
had the four months or longer. Patients with controlled diabetes were 90% less likely to overestimate their CVD risk 
(OR: 0.10, 95% CI: 0.01–0.86, p = 0.036) compared to those with no history of diabetes. Physician visits every three 
months were associated with a three times greater likelihood (OR: 3.21, 95% CI: 1.03–10.02, p = 0.045) to perceive 
lower CVD risk compared to those with the frequency of visits every four months or longer.

Patients who did not engage in regular PA tended to underestimate almost three times (OR: 2.58, 95% CI: 1.13–3.94, 
p = 0.025) their CVD risk compared to those engaged in regular PA. Patients with HTN duration of 5–9 years and 10–14 
years tend to underestimate their CVD risk about three times and six times (OR: 3.17, 95% CI: 3.18–8.59, p = 0.023 and 
OR: 6.35, 95% CI: 2.00–20.14, p = 0.002, respectively) compared to those with HTN duration of 20 years or more.

Discussion
The primary aim of the study was to compare subjective perceptions with an objective measure of CVD risk using the nl- 
FRS among adult hypertensive patients attending follow-up care at a tertiary outpatient clinic in Addis Ababa, Ethiopia. 
The major findings of the study were low subjective risk perception (underestimation) of CVD events, moderate risk of 

Table 4 (Continued). 

KA P-value AOR 95% Confidence Interval for AOR

Lower Bound Upper Bound

Marital status-married 0.257 1.690 0.683 4.182

Marital status-others 1

No comorbidity 0.205 1.512 0.798 2.867

Have a comorbidity 1

Not engaged in PA 0.025 2.585 1.125 5.939*

Engaged in PA 1

Diabetes- not controlled 0.464 1.326 0.623 2.821

Diabetes - controlled 0.788 0.870 0.315 2.404

No history of diabetes 1

HTN duration 1–4 years 0.081 2.342 0.901 6.088

HTN duration 5–9 years 0.023 3.176 1.174 8.590*

HTN duration 10–14 years 0.002 6.354 2.004 20.145*

HTN durationn15–19 years 0.905 0.926 0.265 3.242

HTN duration 20+ years 1

Young adults 0.634 0.796 0.311 2.037

Middle-age adults 0.179 0.660 0.360 1.210

Elders 1

Notes: 1 (reference group). *Bold texts and figures indicate significant findings. 
Abbreviations: KA, Kappa agreement; OE, overestimated; UE, underestimated.
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future CVD adverse events based on the nl-FRS, and lack of agreement between participants’ subjective perceptions and 
an objective nl-FRS measure.

The mean CVD risk perception suggests most participants had low subjective risk perceptions. Studies measuring risk 
perceptions among hypertensive patients are limited in Ethiopia. Several studies that have examined hypertensive 
patients’ risk perceptions in other countries, however, have reported similar findings with 46%52 and 41%53 of 
participants having low CVD risk perceptions of adverse events. Several other HTN studies also reported comparable 
findings (64–65%) of low CVD risk perceptions.54,55 Although plenty of studies since Weinstein (1980)56 refer risk 
underestimation to as “optimistic bias”,53,56–58 which is an error in an individual”s judgment tending to rate oneself 
above average for positive events and below average for the negatives,56 risk perceptions are threat specific, rather than 
reflecting a general sense of optimism or pessimism.59 The finding of low CVD risk perception in this population in 
Ethiopia is very concerning since all patients were receiving care at a large academic tertiary care level clinic where they 
are more likely to be informed about risk factors being referred from smaller, community-level hospitals.

The finding that many participants had low rates of BP control (45.1%) and were not engaged in CVD reduction 
behaviors (52.52%) may be attributed to a lack of knowledge. Only a small proportion of participants perceived their 
CVD risk at moderate (14.6%) and high (26.8%) levels. This differed from the study of Lefler et al who showed rural, 
lower socioeconomic residents had higher CVD risk perceptions53 in a small sample of older age patients. Participants in 
the current study lived in a large urban area and were younger but most also had a lower education level, which may be 
a key factor in patients being unable to correctly perceive their CVD risks. Further studies are needed to determine which 
strategies work best among individuals with low educational levels to improve CVD risk knowledge and perceptions.

Based on the nl-FRS, nearly three-quarters of participants were at moderate CVD risk. Although the discussion of this 
finding was restricted by the lack of studies in Ethiopia for comparison, the findings were inconsistent with studies in 
Brazil and South Korea that found most participants to be at low CVD risk based on the nl-FRS (77.9% and 54.2%, 
respectively).55,60 The differences may be due to demographic variations of risk factors among participants across 
countries. For example, the mean age in the present study was higher than in Brazil and South Korean studies.55,60 

Interestingly, those who were at high (10.6%) CVD risk in the present study were comparable to previous studies finding 
7.7%55 and 12.6%.60 However, this is far less when compared to the proportion (41%) of patients with other chronic 
conditions such as rheumatoid arthritis who misperceived their CVD risk mainly of the risk overestimation,61 which may 
be due to the physical limitations posed on those patients by the disease.

The subjectively-perceived CVD risk kappa agreement or accuracy with the nl-FRS 10-year CVD risk estimated was 
poor (k = 0.002, p = 0.99) with a low rate (23.34%) of accuracy (Table 2), which is alarming for patients receiving long- 
term follow-up care at a tertiary clinic. In several previous studies, rates of patients who had accurate risk perceptions 
were consistently low and comparable with the present finding.62–65 However, some prior studies have documented 
higher rates of agreement between patients’ risk perceptions and their laboratory FRS52,55 than the current study findings. 
For instance, compared to the present study, most participants in the Katz et al 201555 study were higher in socio
economic status and patients with lower socioeconomic status were also found to have less accurate CVD risk 
perceptions.66 The majority of our study participants had inaccurate risk-perception of CVD risk, mainly due to CVD 
risk underestimation, which is also consistent with several studies that reported poor risk-perceptions agreement between 
patients’ perceived and their FRS 10-year CVD risk calculated with tendencies for optimism (risk 
underestimation).5,52,54,61–73 The finding of consistently low agreements between patients’ subjectively perceived and 
objectively predicted CVD risk in the present and several previous studies’ findings may signal the importance of 
appraising patients’ CVD risk factors. The paramount importance of studies of risk perceptions is their ability to uncover 
individuals’ risk appraisal of a disease threat or a health condition and the ability to self-evaluate and construe its 
potential health consequences.59,74 This is apparent from the Health Belief Model (HBM), which has been widely used in 
health and behavioral research, that the concept of individual perception of susceptibility and seriousness of the disease 
threat is recognized as the key components for optimal behavior changes.75 That means perceptions of risk were 
conditional factors for behavioral change to occur, but alone were not sufficient for individuals to engage to the 
recommended actions.76,77 It is generally believed that an individual seeks preventive care including health screening 
if he/she has sufficient motivation for the health issue of concern. On the other hand, this motivation is enhanced if he/she 
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believes that he/she is susceptible (perceived susceptibility) to a serious health condition or its aftermaths (perceived 
severity) and that undertaking the recommended preventive behavioral action will avert or mitigate the known risk, 
taking into account the relative advantages of the actions to be taken over barriers to actions.73,75 Thus, Lowering CVD 
risk through lifestyle changes and the avoidance of adverse events requires an accurate estimation of CVD risk.

The FRS laboratory and non-laboratory-based results’ comparability is limited in Africa to one study,78 but has been 
compared in other countries with acceptable reliability.46 Validated CVD risk tools are currently lacking in Ethiopia and 
the eastern sub-Saharan Africa population. Studies of CVD clinical characteristics using the FRS (including Africa) 
showed a high correlation between non-laboratory-based and laboratory-based scores (r = 0.88–0.986), the nl-FRS 
predicted CVD outcomes as accurately as a laboratory.45,46 The use of the nl-FRS is ideal in LMICs like Ethiopia where 
laboratory assessments are cost-prohibitive since most tests are not covered by insurance, requiring out-of-pocket 
payment and there is a lack of available laboratories, especially in rural geographic areas.

Participants who had the clinic visits every two and three months overestimated (Table 4) their CVD risk by four and 
six-fold respectively, compared to those who visited less often. Patients may perceive their HTN as more of a health 
threat requiring more attention when they were put on a more frequent clinic schedule. CVD risk overestimation is 
thought to be more health-protective and preferred compared to underestimation,79 since it may trigger patients to 
participate in positive healthy behaviors to reduce the likelihood of adverse CVD outcomes. It is also possible that those 
with more frequent clinic visits received a higher level of provider support concerning risk reduction behaviors (diet, PA, 
body weight, medication adherence including monitoring of side effects and dose adjustments), which may translate to 
the adoption of healthier behaviors, improved blood pressure control and in turn lower CVD risk.

Hypertensive patients with controlled diabetes (Table 4) were 90% less likely to overestimate their CVD risk 
compared to those with no history of diabetes. Previous studies have shown that patients with a history of diabetes 
had higher CVD risk-perception66,69 and in some studies overestimated their CVD risk.33 It is well established that Type 
II diabetes mellitus (T2DM) is a strong risk factor for the development of CVD. The reason for higher risk perception 
may be related to ongoing provider communication of the likelihood of developing heart disease in the presence of 
T2DM. It is also possible that family members or significant others who developed CVD because of T2DM received or 
requested more targeted education on risk reduction.

In the present study, hypertensive patients with a duration of 10–14 years overestimated their CVD risk as nearly four 
times higher than those with a 20-year or greater history. This was consistent with a study in Nepal that reported 
a significant association between HTN duration of 10–15 years and overestimation of CVD risk.80 In the present study, 
the duration of HTN exhibited a U-shaped pattern with 10–14 years as the peak, which suggests the importance of 
disease over time on CVD risk perceptions. In the original Framingham Heart Study, the progression of HTN to target 
organ diseases (TOD) such as HF and other CVD complications had a mean of 14 years.81 In comparison, over 78 
months, in a retrospective follow-up study of hypertensive patients in Gondar (Ethiopia) that examined the progression of 
HTN, CVD complications were present at the time of diagnosis,82 which are likely due to late clinical presentation of 
HTN and/or late health-seeking behavior of the patients and reinforces why HTN is called “the silent killer”.83 In 
addition, the study showed lower rates of HTN complications in the first three years of treatment but after seven years, 
the risk of developing complications increased threefold.82 Poor HTN control, low treatment adherence rates, and late 
diagnosis in Ethiopia may explain the differences in clinical presentation and outcomes. Treatment of CVD is not 
necessarily associated with reduced risk. A retrospective, large cohort study (n = 3150) of adults in Brazil followed for 
two years to examine the progression of CVD risk using the FRS showed those classified as moderate to high risk at year 
one follow-up showed a 31% increase in CVD risk at year two.84 In addition, 66% of those who were classified as high 
CVD risk in the first assessment did not exhibit improved risk status at year two follow-up.84 Specifically, the Brazil 
study showed poorer serum lipid levels and no significant mean BP changes.84 Regular risk assessments that integrate 
patient education and self-management strategies are essential to reduce the potential adverse CVD outcomes among 
hypertensive patients. In the present study, the finding of significant relationships between participants’ underestimation 
and overestimation of subjective risk perceptions with HTN duration and frequency of physician visits was 
a counterintuitive finding, which may be encountered due to prevalent poor CVD risk perceptions.85
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The present findings of prevalent subjective CVD risk underestimation and poor kappa agreement between the 
subjective and objective CVD risk measures may be related to the less common occurrence of CVD risk in the general 
population as CVD is in the emergent phase in Ethiopia with less coverage by media in creating public awareness on the 
seriousness and escalating nature of CVD, which was evidenced by participants source of information, and lack of 
a single lipid test for most of the participants. In this case, participants’ unrealistic CVD risk underestimation may be due 
to a general lack of information and awareness, which is also supported by literature that low education and literacy skills 
were associated with unrealistic risk underestimation.86 Regular risk assessments that integrate patient education and 
self-management strategies are essential to reduce the potential adverse CVD outcomes among hypertensive patients.

Strengths of the Study
To our knowledge, this is the first study to examine subjective CVD risk perceptions using self-report measures 
compared to an objective, nl-FRS calculation among hypertensive patients receiving outpatient tertiary level care in 
Ethiopia. The findings provide important insights and directions for further research and the need for large-scale national 
campaigns on HTN and CVD risk reduction. The sample size was large and adequately powered. The random selection 
of participants for the study reduced the likelihood of selection bias.

Limitations
The study was conducted at one academic referral center which limits generalization to other populations in Ethiopia. 
The cross-sectional design also limited the causality of the association between low-risk perceptions and objective nl- 
FRS measures.

Conclusions and Implications
In summary, in the present study, higher proportions of participants had low-risk perceptions despite having moderate to 
high objective CVD risks as determined by the nl-FRS. This shows a need for greater CVD risk factor knowledge and 
awareness as a national priority. In addition, primary care and community clinics are important venues to educate the 
public on blood pressure awareness since most of the population in Ethiopia uses these services versus academic tertiary 
care centers. Incorporating risk reduction strategies and the importance of managing HTN to prevent CVD adverse 
outcomes should begin early with risk assessment beginning in adolescents and young adults.

The findings suggest that most hypertensive patients underestimated their CVD risk and were at moderate risk for 
CVD events when compared to an objective measure, the nl FRS. The study established a clear need for education on 
CVD risk reduction strategies that will enable hypertensive patients to more accurately recognize CVD risk factors that 
would improve outcomes in this rapidly emerging population in Ethiopia.
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ABSTRACT 
Introduction: Cardiovascular disease (CVD) outcomes in hypertensives are substantially influenced by risk-reduction 
behaviors. Even though hypertensives in Ethiopia have a high prevalence of behavioral risks for negative CVD outcomes, 
little is known about risk-reduction behaviors in this population. Therefore, this study aimed to investigate the CVD risk 
reduction behaviors among adult hypertensives in Addis Ababa, Ethiopia.  
 
Method: A cross-sectional design was used. A sample of 384 hypertensives was selected using a systematic random 
sampling technique from the hypertension clinic registry. Epi data version 3.10 was used to clean the data, and SPSS 
version 25.0 was used for analysis. Descriptive statistic was used to determine participants’ CVD risk reduction behavioral 
status. Bivariate chi-square test and ordinal logistic regression analyses were run to identify variables associated with 
participants' ranked CVD risk reduction behavioral status at the p-value < .05 cutoff for statistical significance. 
 
Results: The mean (± standard deviation) age of participants was 53.61 (± 12.34) years, (range, 30-82 years), and 51.2% 
were males. The majority (56.5%) of them were at low CV risk reduction practices. Only 45.1% were at target BP control. 
The absence of comorbidities (p < .001), clinic visits every 3 months for hypertension (p = .041), normal body mass index 
(p = .008), hypertension duration of 5–9 years (p = .034), and young age adults (p = .041) were the characteristics 
significantly associated with the high CVD risk reduction practice. 
 
Conclusion: Hypertensives' adoption of CVD risk reduction behaviors was low, with a variety of unmanaged risk factors 
and a few cardioprotective behaviors. Healthcare providers may improve patients’ CV risk-reduction behavior through 
teaching lifestyle changes and more frequent clinic visits. 
 
Keywords: Comorbidity, Body mass index, Hypertension, CVD, Risk reduction behavior, Ethiopia. 
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INTRODUCTION 
 
Cardiovascular disease (CVD) remains the single largest cause of death and disabilities worldwide with over 17 million 
deaths each year, representing nearly 30% of all deaths with 10% global disease burden (GDB) (1,2). Over 80% of these 
fatalities occur in low and middle-income countries (LMICs) (3,4). Hypertension (HTN) is the primary cause of 
unfavorable CVD outcomes (such as stroke, coronary heart disease, heart failure, end-stage renal disease, and vision 
impairment) (5,6) and is estimated to cause 9.54 million deaths, of the 17 million CVD worldwide deaths each year (2,4). 
 
In Sub-Saharan Africa (SSA), CVD is the most rapidly growing non-communicable disease (NCD) (7,8) accounting for 
more than 38% of the deaths which is estimated to rise in near future (9). According to WHO estimates (10), Ethiopia is 
demonstrating a steady shift from communicable diseases towards an increasing epidemic of NCDs mainly CVD (10). 
Although there is limited data in Ethiopia, CVD morbidity and mortality are high (25%) among patients with HTN 
(8,10,11). 
  
Besides HTN, there are several well-established modifiable and non-modifiable risk factors contributing to CVD. The 
major modifiable behavioral risk factors including physical inactivity, tobacco use, unhealthy diet, and heavy alcohol use 
explain 80% or greater of the CVD burden (12). The lack of adherence to  these modifiable lifestyle risk factors leads to 
other major proximal-risk factors for CVD and its adverse events including overweight/obesity, HTN, hyperglycemia, 
and dyslipidemia (12,13). Importantly, CVD often develops from the interaction of complex and multi-factorial 
mechanisms that include non-modifiable risk factors, physiological alternations, and socioeconomic status. 
 
Accumulating evidence reveals a wide prevalence of risk factors and unsatisfactory CVD outcomes among hypertensive 
patients in Africa and other LMICs (2,8,14). Despite the enormous developments in the area of drug treatment and 
behavioral strategies for CVD reduction, hypertensives’ primary and secondary CVD behavioral preventive measures 
adoption are reported to be suboptimal (15). This clearly emphasizes the saying “Knowing is not enough; we must apply.” 
And “Willing is not enough; we must do.” (16,17). Countries with limited resources, and yet facing the emerging epidemic 
of CVD and its catastrophic events critically need to design effective prevention strategies with the priority focus on at-
risk community groups. Multiple health behavioral practices are needed to improve CVD outcomes that include healthy 
eating habits, engagement in physical activity, abstaining/quitting smoking, alcohol moderation, and visiting HCPs 
regularly are fundamental for the prevention and reduction of CV risk factors (17,18).  
 
However, various factors are known to influence behavioral practices among hypertensives including knowledge of CVD, 
medication side effects(19), health insurance (20), sociodemographic and clinical characteristics (21), attendance to 
scheduled appointments (20),  perceptions of risk (20), and sources of cues for behavioral actions (22). Furthermore, 
among hypertensives in Ethiopia, up to 40% were reportedly non-adherent to recommended therapies and in some studies, 
up to 80% had uncontrolled blood pressure (BP) (23,24) indicating a high risk for adverse CVD outcomes.  On the other 
hand, individuals who adopted healthy behavioral practices (medication adherence, body weight control, regular physical 
activity, heart-healthy diet, moderation of alcohol, smoke cessation, and stress management) were effective in reducing 
adverse CVD outcomes (25). On the contrary, abundant evidence shows that behavioral risks for adverse CVD outcomes 
are widely prevalent among hypertensives in Ethiopia (24,26) and patients’ risk reduction behaviors are largely unknown. 
Therefore, the study aimed at determining the status of CVD outcome risk reduction behavioral adoption and its 
determinants among adult hypertensives in Addis Ababa, Ethiopia. 

 
METHODS AND MATERIALS 
 
A cross-sectional study design was utilized and data were collected between February and August 2020 from 
hypertensives attending the outpatient cardiac clinic at Tikur Anbessa Specialized Hospital (TASH) in Addis Ababa, the 
largest tertiary hospital in Ethiopia. The sample consisted of 384 participants selected by the systematic random sampling 
technique from 1200 hypertensives on the clinic follow-up registry list. The inclusion criteria were: (a) age 30 years or 
older; (b) a minimum of three follow-up visits in the clinic; (c) the ability to hear and respond to questions in the local 
language (Amharic); (d) not pregnant; (e) no history of a CVD event such as myocardial infarction or stroke; and (f) the 
absence of a significant active Axis I psychiatric condition. Data were collected by three bachelor-prepared research 
assistants, who were trained for two days on study data collection methods, through face-to-face interviewer-administered 
standardized instruments that were translated by trained translators from English to Amharic (local language) and back to 
English. The translations were very consistent. The instruments were pilot tested in 10% of the Ethiopian hypertensives 
at another tertiary hospital to determine potential participants’ understanding of the questionnaires. The independent 
variables included: 1. Sociodemographic (age, gender, marital status, level of education, and income information were 
based on self-report); 2. Clinical profiles (participants' self-reports on the interview questionnaire and reviews of their 
medical records provided information on the duration of HTN, co-morbidities, prior CVD-related hospitalization, 
antihypertensive medications, and family history of HTN, frequency of clinic visits, traditional medicine use for HTN, 
and sources of information on the seriousness of HTN, and measurement of BP, height, weight, and body mass index 
(BMI) using standard protocols). The BP was measured five minutes after participants completed the interview 
questionnaire, sitting in an armchair and feet flat on the floor using a standardized aneroid sphygmomanometer of normal 

International Journal For Research In Health Sciences And Nursing ISSN: 2208-2670

Volume-8 | Issue-11 | Nov, 2022 2



 
 

cuffs for adults by auscultatory method at the right brachial artery. Two readings were taken five minutes apart. If the two 
readings varied by > 5 mmHg a third reading was obtained. The average of the last two readings was used for the analysis. 
Values were interpreted as controlled BP  if SBP <140 mmHg (<130 mmHg for patients with diabetes and CKD 
comorbidities), DBP <90mmHg (<80 mmHg for patients with diabetes and CKD comorbidities), and uncontrolled if SBP 
≥140 mmHg (≥130 mmHg for patients with diabetes and CKD comorbidities), DBP >90 mmHg (>80 mmHg for patients 
with diabetes and CKD comorbidities) based on current Ethiopian HTN management protocol and other international 
guidelines (27,28). Without wearing shoes, height was measured with a handheld stadiometer and recorded to the closest 
0.5 cm. Weight was recorded to the closest 0.1 Kg using a calibrated weight scale. Body mass index was computed by 
dividing weight (in Kg) by height (in M2), and values were then classified using the Centers for Disease Control and 
Prevention (CDC) system (29); 3. Screening for depressive symptoms (was done using Patient Health Questionnaire nine 
[PHQ-9] Amharic language version (30)), The tool has an internal consistency of Cronbach’s alpha 0.85 and has been 
used in Ethiopia. Scores range from 0 to 27. A score of ≥10 reflects moderate depressive symptoms while a score of ≥20 
indicates severe symptoms. Patients with PHQ-9 scores ≥20 were discarded from the analysis because of the possibility 
of data bias; and 4. CVD-risk perception assessment (was done using the Attitude and Beliefs about Cardiovascular 
Disease [ABCD] Risk Questionnaire (31)). The questionnaire has Cronbach’s alpha reliability of 0.85. Scores on the scale 
range from 0 to 32, with higher scores indicating that patients believe they are more likely to experience negative CVD 
events. The participants' risk was classified using percentiles as low (0–17.0), moderate (17.1–19.0), and high (19.1 -
32.0). Permission to use the ABCD questionnaire was obtained. The dependent variable: CVD risk reduction behaviors 
were measured by an eight behavioral practice items tool (1. regular exercise, 2. current smoking, 3. alcohol consumption, 
4. fruits and vegetable consumption, 5. salt intake, 6. Medication adherence, 7. glycemic control [if diabetic], and 8. stress 
management). The tool was adapted from the WHO instrument for stepwise surveillance for chronic disease risk factors 
(32) and other previous studies based on a literature search (33,34). Items 1-6 had a response of yes (score of 1) or no 
response (score of 0), with item 2 reversed scored. Item 7 values were scored as <100 mg/dl (scored 1), and ≥ 100 mg/dl 
(scored 0). For item 8: the 10-item perceived stress scale (PSS), which has a Cronbach's alpha reliability of 0.85 and scores 
ranging from 0 to 40, was used. The PSS scores were initially interpreted as 0–13 (low stress), 14–26 (moderate stress), 
and 27–40 (high or severe stress) and then divided into two categories: managed stress (low stress, and scored 1), and 
unmanaged stress (moderate and high stress, scored 0). Finally. The scores of the 8 behavioral questions were added 
together to get the tool's overall composite score. The possible scores obtained range from zero to eight. Higher scores 
suggest that patients have adopted greater numbers of CVD risk reduction behaviors, whereas lower scores indicate that 
patients were at risk for potential CVD outcomes. Finally, from the composite score, the percentile was generated through 
the SPSS software to determine patients' CVD risk reduction behavioral status and place them in low, moderate, and high 
groups. The tool has a Cronbach’s alpha .715 composite reliability that was computed from the pilot study. 
 
STATISTICS  
 
Epidata version 3.1 was used for data cleaning and SPSS version 25.00 statistical software package was used for the 
analysis. Both descriptive and inferential statistics (a two-sample t-test, bivariate chi-square test, and ordinal logistic 
regression model) analyses were used. All the test/model assumptions were ascertained showing no violations. The level 
of statistical significance was set at p < .05 level and the odds ratio (OR) at 95% CI was considered to declare that there 
exist independent variables effects on the CVD risk reduction behavioral practice. The findings are summarized in tables, 
graphs, and text.  
 
Ethical approval: The study was approved by the Institutional Review Board (IRB) of Addis Ababa University, Ethiopia 
(IRB protocol # 09/81) and complied with the Declaration of Helsinki. 
 
RESULTS 
 
Data from 377 (98.18%, total n=384) were included in the analysis. The mean (±SD) age was 53.61 (± 12.34) years, 
(range, 30-82 years). Table 1 below presents the data of participants’ sociodemographic and clinical characteristics.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal For Research In Health Sciences And Nursing ISSN: 2208-2670

Volume-8 | Issue-11 | Nov, 2022 3



 
 

Table1. Sociodemographic and clinical characteristics of study participants (n=377). 
Characteristics Frequency Percentage  
Age category (in years) 
    30-39 (young adults) 
    40-59 (middle-aged adults) 
    ≥ 60 (elders) 

 
56 
188 
133 

 
14.9 
49.87 
35.2 

Gender  
   Male 
   Female 

 
193 
184 

 
51.2 
48.8 

Marital status 
  Single 
  Married 
  Divorced 
  Widowed  

 
52 
284 
21 
20 

 
13.8 
75.3 
5.6 
5.3 

Educational status 
  Cannot read and write 
  Elementary 
  High school  
  Diploma & above 

 
26 
135 
133 
83 

 
6.9 
35.8 
35.3 
22 

Monthly income in ETB 
  <1000 
  1000-3000 
  3001-6000 
  ≥6001 

 
118 
179 
60 
20 

 
31.3 
47.5 
15.9 
5.3 

Family history of HTN 
    Yes 
    No 

 
144 
233 

 
38.2 
61.8 

Frequency clinic visit for HTN  
    Every month  
    Every 2 months 
    Every 3 months 
    Every 4 months or longer 

 
20 
272 
53 
32 

 
5.3 
72.1 
14.1 
8.5 

Duration of HTN in years 
    1-4 
    5-9 
    10-14 
    15-19 
    20+ 

 
132 
109 
71 
32 
33 

 
35.0 
28.9 
18.8 
8.5 
8.8 

Source of information on the seriousness of 
HTN 
   Physician 
   Nurse 
   Media 
   Others 

 
289 
65 
7 
16 

 
76.7 
17.2 
1.8 
4.2 

Comorbidity list (n = 212) 
  Diabetes 
  HHD 
  CKD 
  Others 

 
102 
28 
23 
59 

 
48.1 
13.2 
10.9 
27.8 

Current number of BP medications 
   Single drug 
   Two drugs 
   ≥3drugs 

 
138 
172 
67 

 
36.6 
45.6 
17.8 

BMI 
   Underweight 
   Normal 
   Overweight 
   Obese  

 
10 
141 
171 
55 

 
2.6 
37.4 
45.4 
14.6 

Target BP controlled 
   Yes  
   No  

 
170 
207 

 
45.1 
54.9 

 
 
Note: ETB (Ethiopian Birr), BP (blood pressure), HTN (hypertension), HHD (hypertensive heart disease), CKD (chronic 
kidney disease), BMI (body mass index). Target BP controlled (<140/90 mm Hg, or <130/80 mm Hg if CKD and/or 
diabetes). 
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The mean (± SD) CVD risk reduction behavioral practice score was 5.23±1.16, range (2-8), and there were no 

significant mean differences based on gender; two-sample t (375) = -1.245, p=.214. Based on percentile scores 
participants’ CVD risk reduction behaviors, the majority (56.5%, n = 213) of them were at low CVD risk reduction 
practices. The participants’ ranked CVD risk reduction behaviors status is depicted in Figure 1 below  

 
 
 
 
 
 
 

 
 

Figure 1. Bar graph showing the percentages of low, moderate and high (with error bars) CVD risk reduction 
behavioral  

practice status of study participants 
 

 
Further analyses of participants’ specific CVD risk reduction behavior practices (Table 2) revealed some encouraging but 
still several poor practices. Higher rates of CVD reduction behaviors were observed regarding physical activity (PA), no 
smoking, and medication adherence. However, the rates of behavioral practices for numerous CV preventive behaviors, 
such as limiting salt in the diet, eating enough fruits and vegetables, managing stress, alcohol moderation, and a comorbid 
diabetes control were low. 
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        Table 2. CVD risk reduction behavioral practice domains of study participants. 
Behavior  Yes  

n(%) 
No  
n(%) 

Engaged in regular PA 
   Male  
   Female 
   Total (n = 377) 

 
163 (84.45) 
152 (82.61) 
315 (83.55) 

 
30 (15.54) 
32 (17.39) 
62 (16.44) 

Current smoking 
   Male  
   Female 
   Total (n = 377) 

 
16 (9.29) 
6 (3.26) 
22 (5.83) 

 
177(91.7) 
178 (96.74) 
355 (94.16) 

Controlled diabetes 
   Male  
   Female 
   Total (n = 106) 

 
9 (13.64) 
8 (20) 
17 (16.04) 

 
57 (86.36) 
32 (80) 
89 (83.96) 

Dietary salt intake (<5 to 6 gm/d) 
   Male  
   Female 
   Total (n = 377) 

 
82 (42.49) 
76 (42.31) 
158 (41.91) 

 
111 (57.51) 
108 (58.69) 
219 (58.09) 

Fruit and vegetables (>5 servings/d)  
   Male  
   Female 
   Total (n = 377) 

 
56 (29.01) 
54 (29.34) 
110 (29.18) 

 
137 (70.98) 
130 (70.65) 
267 (70.82) 

Medication adherence 
   Male  
   Female 
   Total (n = 377) 

 
178 (92.2) 
169(91.8) 
347 (92) 

 
15 (7.8) 
15 (8.2) 
30 (8) 

Alcohol moderation 
   Male  
   Female 
   Total (n = 377) 

 
20 (10.36) 
9 (4.89) 
29 (7.69) 

 
173 (89.64) 
175 (95.11) 
348 (92.31) 

Managed stress 
   Male  
   Female 
   Total (n = 377) 

 
27 (13.99) 
13 (7.06) 
40 (10.61) 

 
166 (86.01) 
171 (92.93) 
337 (89.39) 

 
 

Note: n (number of sample), % (percentage) Engaged in regular moderate physical activity (PA) (walking for ≥30 
minutes per day or cycling, gardening ≥ 5 times/week; or strenuous exercise: jogging, swimming, playing football for 
≥4 hours/week). Current smoking (any form of tobacco smoking at least one cigarette per day during the previous 12 
months including those who quitted within the past year). Diabetes controlled (current glycemic control: FBG <100 
mg/dl). Dietary salt intake (<5 to 6 gm salt/ day add to diet). Medication adherence (self-reported strictly adhered: yes/no); Fruits 
and vegetable servings (had >5 servings/400-500gm) of fruits and vegetable/day (one serving is equivalent to one orange 
or one apple or one banana and three tablespoons of cooked vegetables); alcohol moderation (low to moderate alcohol 
intake within the past 12 months of 1drinks/day or <4 drinks/week for female, 1-2 drinks/day or < 4 drinks /week for 
male). Managed stress (computed from PSS). On bivariate chi-square test analysis (Table 3) of independent variables: 
age, monthly income, HTN duration, comorbidity, and BMI were significantly associated with CVD-risk reduction 
behaviors. However, all independent variables with p-values less than 0.25 were moved to the final ordinal logistic 
regression analysis model (Table 4) to test their strength of association with the CVD-risk reduction behavior.  
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Table 3. Bivariate chi-square test showing the association between CVD risk reduction behavior (high, moderate, and 
high) and independents variables of study participants (n = 377). 

Variable 

CVD risk reduction behavior practice  
Total 
n(%)  

 
 
χ2 df p - value 

Low  
n(%) 

Moderate 
n(%) 

High 
n(%) 

Age category 
   Young adults 
   Middle-aged adults 
   Elders 
   Total 

 
24(42.9) 
110(58.5) 
79(59.4) 
213(56.5) 

 
18(32.1) 
53(28.2) 
44(33.1) 
115(30.5) 

 
14(25) 
25(13.3) 
10(7.5) 
49(13) 

 
56(100) 
188(100) 
133(100) 
377(100) 

12.137 4 .016* 

Gender  
   Male 
   Female 
   Total 

 
112(58) 
101(54.9) 
213(56.5) 

 
56(29) 
59(32.1) 
115(30.5) 

 
25(13) 
24(13) 
49(13) 

 
193(100) 
184(100) 
377(100) 

.452 2 .798 

Education level 
   Cannot read and write 
   Elementary 
   High school 
   College diploma & above 
   Total  

 
14(53.8) 
78(57.8) 
78(58.6) 
43(51.8) 
213(56.5) 

 
4(42’3) 
41(30.4) 
38(28.6) 
25(30.1) 
115(30.5) 

 
1(3.8) 
16(11.9) 
17(12.8) 
15(18.1) 
49(13) 

 
26(100) 
135(100) 
133(100) 
83(100) 
377(100) 

5.320 6 .504 

Marital status 
   Single  
   Married   
   Others 
   Total  

 
25(48.1) 
164(57.7) 
24(28.5) 
213(56.5) 

 
21(40.4) 
82(28.9) 
12(29.3) 
115(30.5) 

 
6(12.2) 
38(13.4) 
5(12.2) 
49(13) 

 
52(100) 
284(100) 
41(100) 
377(100) 

 
2.831 

 
4 

 
.586 

Monthly income in ETB 
   <1000 
   1001-3000 
   3001-6000 
   >6000 
   Total  

 
70(59.3) 
104(58.1) 
28(45.9) 
11(57.9) 
213(56.5) 

 
40(39.9) 
52(29.2) 
17 (27.9) 
6(31.6) 
115(30.5) 

 
8(6.8) 
23(12.8) 
16(26.2) 
2(10.5) 
49(13) 

 
118(100) 
179(100) 
61(100) 
19(100) 
377(100) 

14.002 6 .030 

Family Hx of HTN 
   No 
   Yes 
   Total 

 
128(54.9) 
85(59) 
213(56.5) 

 
74(31.8) 
41(28.5) 
115(30.5) 

 
31(13.3) 
18(12.5) 
49(13) 

 
233(100) 
144(100) 
377(100) 

.623 2 .732 

HTN duration (in years) 
    1-4 
    5-9 
    10-14 
    15+ years 
    Total   

 
79(59.8) 
54(49.5) 
35(49.3) 
45(69.2) 
213(56.5) 

 
33(25) 
39(35.8) 
24(33.8) 
18(27.7) 
115(30.5) 

 
20(15.2) 
16(14.7) 
12(16.9) 
1(3.1) 
49(13) 

 
132(100) 
109(100) 
71(100) 
65(100) 
377(100) 

 
 
12.769 

 
 
6 

 
 
.047 

Comorbidity 
  N0  
  Yes   
   Total  

 
69(41.8) 
144(67.9) 
213(56.5) 

 
65(39.4) 
50(23.6) 
49(30.5) 

 
31(18.8) 
18(8.5) 
49(13) 

 
165(100) 
212(100) 
377(100) 

 
26.364 

 
2 

 
.000* 
 

Traditional medicine uses 
for HTN 
   No 
   Yes 
   Total 

 
 
186(57.2) 
27(51.9) 
213(56.5) 

 
 
98(30.2) 
17(32.7) 
115(30.5) 

 
 
41(12.6) 
8(15.4) 
49(13) 

 
 
325(100) 
52(100) 
377(100) 

.583 2 .747 
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Table 3 continued 
 CVD risk reduction behavior practice     

 
Variable Low Moderate High Total χ2 Df p-value 

Hx of hospitalization related 
to HTN 
   No 
   Yes 
   Total 

 
 
150(53) 
63(67) 
213(56.5) 

 
 
92(32.5) 
23(24.5) 
115(30.5) 

 
 
41(14.5) 
8(21) 
49(13) 

 
 
283(100) 
94(100) 
377(100) 

5.889 2 .053 

Frequency of Clinic visits for 
HTN  
   Monthly 
   Bimonthly 
   Every 3 months 
   Every 4 months or longer 
   Total 

 
 
11(50) 
154(56.6) 
28(52.8) 
20(62.5) 
213(56.5) 

 
 
7(35) 
86(31.6) 
11(20.8) 
11(34.4) 
115(30.5) 

 
 
2(10) 
32(11.8) 
14(26.4) 
1(3.1) 
49(13) 

 
 
20(100) 
272(100) 
53(100) 
32(100) 
377(100) 

12.588 6 .050 

Medication adherence 
   Adherent 
   Not adherent 
   Total 

 
200(57.6) 
13(43.3) 
213(56.5) 

 
104(30) 
11(36.7) 
115(30.5) 

 
43(12.4) 
6(20) 
49(13) 

 
347(100) 
30(100) 
377(100) 

2.635 2 .268 

Depressive symptom 
   Absent 
   Present 
   Total 

 
50(49) 
163(59.3) 
213(56.5) 

 
35(34.3) 
80(29.1) 
115(30.5) 

 
17(16.7) 
32(11.6) 
49(13) 

 
102(100) 
275(100) 
377(100) 

3.498 2 .174 

CVD risk-perception 
   Low 
   Moderate 
   High 
   Total 

 
124(56.1) 
21(55.3) 
68(57.6) 
213(56.5) 

 
68(30.8) 
13(11.6) 
34(28.8) 
115(30.5) 

 
29(13.1) 
4(10.5) 
16(13.6) 
49(13) 

 
211(100) 
38(100) 
118(100) 
377(100) 

.539 4 .970 

BMI 
   Underweight 
   Normal 
   Overweight 
   Obese 
   Total 

 
5(50) 
65(46.1) 
104(60.8) 
39(70.9) 
213(56.5) 

 
4(40) 
54(38.3)) 
44(25.7) 
512(21.8) 
115(30.5) 

 
1(10) 
22(15.6) 
23(13.5) 
4(7.3) 
49(13) 

 
10(100) 
141(100) 
171(100) 
55(100) 
377(100) 

15.501 6 .017* 

 
Note: ETB (Ethiopian Birr), Hx (history), HTN (hypertension), BMI (body mass index), CVD (cardiovascular disease), χ2 
(chi-square), df (degree of freedom), *(Bold figures indicate significant findings). 
 
In ordinal logistic regression analysis, the absence of comorbidity, clinic visits of every three months, normal BMI, HTN 
duration of 5-9 years, and young age adults were the statistically significant positive predictors of participants’ high CVD 
risk reduction behavioral practice. The presence of depressive symptoms though did not reach the statistically significant 
level (p = .053) and was a negative predictor of the high CVD risk reduction behavioral practice.  
 
The odds of practicing high CVD risk reduction behaviors were three times higher on average for patients with no 
comorbidity as compared to the combined low and moderate category CVD risk reduction behavioral practice adaptors of 
patients with comorbidities. The odds of practicing high CVD risk reduction behaviors were almost three times higher on 
average for patients who visit the HTN clinic every three months as compared to the combined low and moderate category 
CVD risk reduction behavioral practice adaptors of patients who visits the clinic every four months or longer. The odds 
of practicing high CVD risk reduction behaviors were almost three times higher on average for patients who maintained 
normal body weight as compared to the combined low and moderate category CVD risk reduction behavioral practice 
adaptors of obese patients. The odds of practicing high CVD risk reduction behaviors were two times higher on average 
for patients with the HTN duration of 5-9 years as compared to the combined low and moderate category CVD risk 
reduction behavioral practice adaptors of patients with the HTN duration of 15 years or longer. The odds of practicing 
high CVD risk reduction behaviors were two times higher on average for young adult patients as compared to the 
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combined low and moderate category CVD risk reduction behavioral practice adaptors of old age adult patients. The 
below table (Table 4) depicts participants’ findings of the ordinal logistic regression analysis. 
 
 
Table 4. Ordinal logistic regression analysis of predictors of the high CVD risk reduction behavior practice of study 
participants 

Predictor variables 

 95% CI  

AOR Lower Upper p-value 

Threshold CVD-risk reduction behavior 
practice (Low) 

6.235 1.121 34.678 .037 

 CVD-risk reduction behavior 
practice (moderate) 

40.628 7.041 234.421 .000 

 CVD-risk reduction behavior 
practice (high) 

1 . .  

Age category Young adult 2.025 1.030 3.982 .041 

Middle adult 1.062 .655 1.720 .808 

Older adult 1 . .  

Monthly income in 
ETB 

≤ 1000 1.046 .359 3.046 .934 

1001-3000 1.152 .405 3.281 .791 

3001-6000 2.664 .874 8.114 .085 

>6,000 1 . .  

Comorbidity  No  3.015 1.931 4.707 .000 
Yes  1 . .  

HTN duration (years) 1-4 1.263 .643 2.477 .498 
5-9 2.091 1.059 4.130 .034 

10-14 2.034 .983 4.211 .056 

15+ 1    

Clinic visits for HTN 
and related problems 

Monthly 1.227 .379 3.971 .733 

2 months .1.114 .504 2.462 .789 

3 months 2.682 1.040 6.916 .041 

4 months and longer 1 . .  

Hospitalization related 
to HTN 

No 1.503 .886 2.551 .131 
Yes 1    

BMI Kg/M2 category Underweight 2.058 .538 7.882 .292 
Normal 2.593 1.282 5.245 .008 

Overweight 1.781 .891 3.558 .102 

Obese 1    
PHQ-9 (Scale)  .927 .858 1.001 .053 

 
AOR (adjusted odds ratio), CI (confidence interval) CVD (cardiovascular disease), ETB (Ethiopian Birr), HTN 
(hypertension), BMI (body mass index), Kg (kilo gram), M2 (meter squared, PHQ (patient health questionnaire) *(Bold 
figures indicate significant findings). 
 
DISCUSSION  
 
The present study examined the adult hypertensives’ CVD risk reduction behavioral practice and its predictors among 
those attending follow-up care at a tertiary care outpatient cardiology clinic in Addis Ababa, Ethiopia. The major findings 
were low CVD risk reduction behavioral practice for the majority of participants. This suggests a higher rate of unmanaged 
risk factors for future adverse CVD events, and that high CVD risk reduction practice was significantly associated with 
the absence of comorbidity. Clinic visits every three months, normal BMI, HTN duration of 5-9 years, and young age 
adults were also predictors of higher CVD risk prevention behaviors. 
  
The finding of low CVD risk reduction practice is consistent with several hypertensives’ previous low self-care behavioral 
practice studies’ in peripheral hospitals in Ethiopia (35,36), other African countries such as Tanzania (37), Asian countries 
such as  Nepal (38), Indonesia (39), Pakistan (40), and West Bengal (41). However, compared to some previous individual 
and metanalyses study findings of 16%-44% positive risk reduction practices (42,43) in Ethiopia, the present finding 
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showed higher proportions of hypertensives had adopted the recommended lifestyle on CVD risk factors. In general, 
findings from the literature and the present study suggest low CVD risk reduction behavioral adoption among those at risk 
for adverse CVD events in Ethiopia. Adoption of healthy lifestyles is supposed to be the first line of management for 
hypertensives with further added benefits of reducing CVD risk (44). Although CVD risk stratification guideline is 
emerging for use at the primary health care level in Ethiopia (45), its availability is low in many Eastern SSA countries 
including Ethiopia (46). 
 
Further examination of participants’ specific CVD risk reduction behavior practices (Table 2) revealed some encouraging 
but also poor practices. Higher CVD reduction behaviors were observed regarding PA, no smoking, and medication 
adherence rates. However, for many CV protective behaviors: dietary salt restriction, servings of fruits and vegetables, 
stress management, and alcohol moderation, the rates of behavioral adoption were low. 
  
In the ordinal logistic regression model, several participants’ sociodemographic and clinical factors were identified to 
significantly influence their high CVD reduction behaviors.  
 
Participants who have no comorbidities were three times more likely to have practiced the high CVD risk reduction 
behavior as compared to those with comorbidities. Although the impact of comorbidity on CVD risk reduction behavior 
has not been widely examined but may compete with other chronic conditions, it is more difficult to adhere to the 
recommended guidelines (47). Our finding is supported by previous studies findings that hypertensives with comorbidity 
were 72% less likely to have practiced CVD reduction (48,49). Furthermore, comorbidity such as depression was linked 
to poorer prognostic risk (49), which may be due to its deleterious effect and poor adherence to CVD risk reduction 
behaviors. Over two-thirds (70%) of our study participants had depressive symptoms indicating it should be routinely 
assessed in hypertensives. The high burden of comorbidities may reduce patients’ motivation for risk reduction behavior 
due to its psychological and/or physical burdens. Contrary to our findings, however, earlier studies have shown that 
hypertensives with comorbidities had a considerably higher adherence rate to the necessary lifestyle adjustments than 
those with HTN alone (50). Comorbidities may incite patients to take their health seriously and engage in risk-reducing 
behavior, which may help to explain this discrepancy. Early comorbidity screening, HTN monitoring, risk factor 
evaluation, and intensive multifactorial lifestyle modification may help hypertensives experience less comorbidity 
development and its burden. 
 
The observed significant associations between patients’ high CVD reduction and every three-month clinic follow-up visit 
in the present study may suggest that patients had a reasonable concern for the reduction of adverse CVD outcomes based 
on their previous assessments and knowledge gained regarding risk factors and the required behavioral adjustment from 
the HCPs during the follow-up. Hypertensives may benefit from regular interval assessments (including analysis and 
interpretation of their current symptom experiences, physical examination, and laboratory work-up). Furthermore, 
obtaining advice and reinforcements on behavioral risk reduction (diet, PA, body weight control, medication adherence 
including monitoring of side effects and dose adjustments), as part of the routine health communication with their HCPs 
may have accounted for the high-risk reduction behavior of l practice. Even though studies on this topic have yielded few 
results, the frequency of clinic visits may be a reflection of patients with CVD’s health-seeking behaviors, related to 
patients’ perceptions that their BP and symptoms are under control, that clinic visits have been scheduled at regular 
intervals by doctors, or related to the COVID-19 pandemic season. According to the current HTN management guidelines 
(51), clinic visits every 2-4 months should be conducted for patients who have achieved the target BP control. However, 
only 14.1% of our study participants had every three months follow-ups visits, while nearly three-quarters (72.1%) of 
them, and in other studies, the majority of hypertensives (52,53) had the visit follow-up clinic scheduled monthly and/or 
bimonthly for HTN that may suggest patients were being monitored more closely to achieve BP control that required 
medication adjustment (based on patients’ adherence and possible drug side effects) and evaluation of target organ disease 
and the co-existence of comorbid conditions. Hypertensives-HCP visits should go beyond BP monitoring and medication 
refills. Rather, the visit should provide the opportunity to improve the CVD risk reduction behavioral adoption and should 
be a key patient education goal during the clinic follow-up visits and is an area of future research.  
 
Participants with normal body weight were nearly three times more likely to have high CVD risk reduction behaviors 
compared to obese participants. The present finding is supported by previous research that a normal BMI is a predictor of 
adequate self-care management among hypertensives (54) and that hypertensives with a normal BMI were more likely to 
adhere to self-management behaviors (55). The development of obesity is multifactorial including being sedentary, genetic 
predisposition, and environmental contributors (such as socioeconomic, behavioral, and epigenetics) (56). The finding 
that the majority (60%) of our study participants were overweight or obese indicates the importance of weight control in 
this population. (36,40,44). According to data from the SSA (57) obesity is a health concern, and certain African nations, 
like Nigeria, have higher rates of obese hypertensives (58). It was well documented that weight reduction among 
hypertensive adults was accompanied by BP reduction (59). Interventions that target patients’ behaviors favoring for 
weight management in overweight and obese such as heart healthy diet and a low-salt diet along with continued BMI 
assessments during the clinic return visits are crucial to reduce the potential adverse CV risk, particularly for patients with 
additional signs of metabolic syndrome.  
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The significant association between the high CVD risk reduction behavior and the HTN length of 5-9 years as opposed to 
15 years or longer seems appropriate. In the original and Framingham Heart Offsprings Study of a large sample of 
participants aged 40-89 years the progression from HTN to CHF and other CVD complications occurred on average at 14 
years with a peak 5 years survival of only 24% of males and 31% of females (60). Due to the disease's asymptomatic 
progression and the potential late health and sickness behaviors of our study participants, complications could parallel the 
5–9 years of HTN length in our participants with possible symptom experiences that could serve as a warning for patients 
to heavily engage in risk reduction behavior. We also noted a shorter mean and median HTN duration in the current study, 
which is consistent with several previous studies of hypertensives in Ethiopia (53,61). Furthermore, nearly two-thirds 
(63%) of our study participants had an HTN duration of < 10 years which conforms to previous research (52,53). All that 
is in support of the 5-9 years HTN length to match the likely time for appearances of HTN complications and may trigger 
patients for high CVD risk reduction behavior.  
 
When depressive symptoms were present, the high CVD risk reduction behavioral practice was 9% less likely to happen; 
nonetheless, this finding was statistically insignificant despite having clinically substantial implications. The combination 
of depressive symptoms with HTN may operate as a deterrent to patients engaging in CVD risk-reduction activity, which 
could have detrimental effects and impair the clinical outcome of CVD (62,63). This finding can act as an important 
reminder for HCPs who monitor hypertensives, to use a depression screening tool to detect depressive symptoms as soon 
as possible and refer patients to get psychiatric guidance to improve CVD risk reduction behavior with the ultimate goal 
of preventing negative CV outcomes. 
 
 
CONCLUSIONS 
 
Hypertensives’ practice of CV risk reduction behaviors was low, with a variety of unmanaged risk factors and few 
cardioprotective behaviors. The absence of co-morbidities, maintaining a healthy weight, having HTN for 5–9 years, 
scheduled clinic visits every three months, and being a young adult were predictive of high-risk reduction behaviors. HCPs 
may improve patients’ CV risk reduction behavior through lifestyle changes and this needs to be addressed during the 
scheduled clinic return visits. Furthermore, patients' risk factors appraisal, early comorbidity assessment (including 
depressive symptoms) particularly among the elder, and adequate treatment or referral for better evaluation may help 
improve healthy lifestyle practices for improved prevention of future CV events in hypertensives. Lifestyle behaviors 
known to avert adverse CVD events such as reduced salt intake, adequate fruit and vegetables servings, glycemic control, 
overweight/obesity, and stress reduction measures are the key areas to focus on for HCPs during patients’ follow-up clinic 
visits.  
 
Limitations of the study 

 
The study was a single-site cross-sectional that restricts the generalization of the findings to other hospital 

hypertensive attendees.  
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Abstract 
Background: Hypertensives’ target blood pressure control remains suboptimal in many countries worldwide. Hence, 
determining patients’ factors affecting target blood pressure control is critical.  
 
Objective: The objective of study was to examine hypertensives’ target blood pressure control and its associations with 
their sociodemographic and clinical characteristics. 
 
Methods: The study employed a cross-sectional design. For the face-to-face data collection with standardized 
questionnaires, 384 hypertensives attending a tertiary-level hospital were selected using a systematic random sampling 
technique. Descriptive statistics were used to determine the target blood pressure control status and bivariate chi-square 
test and binary logistic regression were used to identify factors significantly associated with the target blood pressure 
control. 
 
Results: The study consisted of nearly equal proportions of male (51.2%) and female (48.8%) participants with a mean 
age (±SD) of 53.61 ±12.34 years. Only 45.1% had achieved target blood pressure control. Absence of comorbidity (AOR 
= 1.911, 95% CI: 1.256, 2.908, p = .002), good medication adherence (AOR = 2.535, 95% CI: 1.078, 5.960, p = .033), 
and normal body mass index (AOR = 1.675, 95% CI: 1.094, 2.564, p = .018) were factors significantly associated with 
the achievement of the target BP control. 
 
Conclusion: Intervention targeting hypertensives’ body weight control, early comorbidity screening and management, 
and strict adherence to antihypertension medication may improve patients’ blood pressure control status and should be 
among the priority of the hypertension care clinic specialists’ team. 
 

Keywords: Hypertension, blood pressure control, body mass index, comorbidity, clinical profile. 
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INTRODUCTION 
The prevalence of hypertension (HTN) is high with approximately 1.3 billion of the world’s adult population affected [1] 
and is estimated to exceed 1.5 billion by 2025 [2,3]. Although the prevalence of HTN is slightly decreasing in high-income 
countries (HICs) with an estimated 349 million people, in contrast, it is rapidly increasing in low and middle-income 
countries (LMICs) with an estimated 1.04 billion people living with it currently [2]. In Sub-Saharan Africa (SSA), HTN 
currently affects over 20 million people and is the leading cardiovascular disease (CVD) risk factor, and is the most 
common reason for hospitalizations with poor clinical outcomes [4,5]. In Ethiopia, the prevalence of HTN is estimated to 
be between 13-30% [6,7] and is directly linked to higher CVD morbidity and mortality [5]. According to the Framingham 
Heart Study, individuals with a normal BP at the age of 55 years (men) and 65 years (women) have a 90% lifetime risk 
for developing HTN [8], which suggests that there will be an increase in the number of persons with HTN and with 
improving longevity an increase in the number of elderly adults at risk for adverse CVD outcomes.  
 
Uncontrolled BP is the strongest contributor to adverse CVD outcomes (such as stroke, coronary heart disease [CHD], 
and heart failure [HF]) [9,10]. Of the major cardiovascular (CV) events; 51% and 45% of stroke and CHD deaths, 
respectively, occurred due to HTN [11] with an overall huge (80%) CVD burden occurring in LMICs [11]. In Addis 
Ababa, Ethiopia, of 51% of total adult noncommunicable diseases (NCDs) deaths, CVD was the leading one (24%) with 
most of these deaths occurring in young and middle-aged adults) [12] mainly due to uncontrolled BP [13] indicating that 
with the dramatic rise of CVD, Ethiopia will continue to bear a large disease burden [14,15].  Furthermore, among persons 
diagnosed with HTN in Ethiopia, up to 40% were reportedly non-adherent to pharmacological therapy, and in some 
studies, up to 80% had uncontrolled BP [16,17] indicating a high risk for adverse CVD outcomes. 
 
The main goal of early HTN detection, therapy, and target BP control is to reduce the risk of CVD events in the 
hypertensive population. High BP has been shown to hasten the progression of atherosclerosis and destabilize vascular 
lesions, precipitating acute coronary events and directly causing myocardial ischemia (MI) even in the absence of CHD 
[18]. Even among patients with comorbidities like diabetes, early BP control in the first year following HTN start was 
associated with improved benefits and fewer major CV events [19] compared to patients with uncontrolled BP, who had 
significantly higher rates of major CV events (RR = 1.30, 95% CI: 1.01–1.69,  P = 0.04) [19]. 
 
In many countries, the target BP control rate for hypertensives is still suboptimal. Unsatisfactory BP control rates (33% 
and 38% in HICs and LMICs, respectively) were seen in observational studies and a systematic review that examined the 
differences in HTN prevalence, its management and control across LIMICs and HICs countries. [20,21]. In Ethiopia, 
previous researches reported a suboptimal BP control rate among hypertensives despite being on pharmacological 
treatment and follow-up mostly in secondary level hospitals [17,22–24]. In general, inadequate education, low medication 
adherence, a poor of understanding of the goal BP, drug side effects, and inadequate support from medical professionals 
were the main causes of poor high BP control [20]. 
 
The rate of target BP control among patients with HTN and its association with the patients’ sociodemographic and clinical 
profiles were not examined in previous studies, particularly among those receiving referral and tertiary level outpatient 
clinic care in Addis Ababa, Ethiopia. A better recognition of patients’ sociodemographic and clinical characteristics that 
contribute to BP control are important for hypertension care clinic team to direct patient tailored interventions to achieve 
target BP control and avoid adverse CVD outcomes. 
 
OBJECTIVES: 
1. To examine the target blood pressure achievement status among hypertensives attending tertiary level hospital in Addis 

Ababa, Ethiopia. 
2. To identify the demographic and clinical variables strongly associated with target blood pressure achievement among 

hypertensives attending tertiary level hospital in Addis Ababa, Ethiopia. 
 
METHODS AND MATERIALS 
Study design and setting 
The cross-sectional study design was used. The study was conducted at a large academic and tertiary level Tikur Anbessa 
Specialized Hospital (TASH) in Addis Ababa, Ethiopia, and data were collected between February and August 2020.  
 
Participants and eligibility criteria 
The study participants were adult hypertensives attending to the outpatient Cardiac Clinic follow-up care of TASH. the 
inclusion criteria were: age of 30-year or older; a minimum of three follow-up visits in the clinic; the ability to hear and 
respond to questions in the local language (Amharic). The exclusion criteria were: pregnancy, active psychiatric condition, 
and aphasia.  
 
Sample size determination 
The sample size was determined based on one sample t-test (as the below formula) since it was part of the main Ph.D. 
dissertation project with the assumptions of observations are independent; data fit the normal distribution; homogeneity 
of variance and the power set at 0.80 (β=0.2) and α (two-sided) set at 0.05 and standardized effect size of 0.15 (small) 
[25] and considering a further 10% non-response rate for potential missing data due to the interview format.  
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Sample size, n = (��/�  + ��)�/�� 
Where Zα/2 = 1.96 (from Z table) at type 1 error of 5% 
    Zβ = Z0.20 = 0.842 (from Z table) at 80% power 
  ES2 = effect size (small, 0.15) 
n = (1.96+0.842)2/(0.15)2 = 348.94 + 35 (10% non-response) = 384 
 
Sampling technique  
The hypertensive patient clinic follow-up registry list containing 1200 patients was used to choose the sample using the 
systematic random sampling technique. 
 
Data collection technique and data quality assurance procedure 
Three research assistants who are Bachelor’s degree holder and trained for two days on methods of data collection 
collected the data. Data were collected in a prearranged private room through a face-to-face interviewer-administered 
using the standardized instruments. To ensure the data quality, all instruments were translated from their original English 
language to the local language (Amharic) and then back to English by professional translators. The instruments were pilot 
tested in 10% of the Ethiopian hypertensive patients at a similar tertiary level hospital to determine potential participants’ 
understanding of content included on the questionnaires. The principal investigator monitored the data collection process 
and checked for data completeness, consistency, and accuracy daily. 
 
Variables and their measurements  
Independent variables: Sociodemographic: Participants self-reported information on age, gender, marital status, level 
of education, and income on the interview questionnaire.  
Clinical profiles: Participants' self-reports on the interview questionnaire and reviews of their medical records provided 
information on co-morbidities, prior CVD-related hospitalization, antihypertensive medicines, and family history of HTN. 
Participants’ BP, height, weight, were measured with precision. The body mass index (BMI Kg/M2) was computed and 
values were classified using the Centers for Disease Control and Prevention (CDC) system [26]. Lipid data (total 
cholesterol, triglyceride, HDL-c, and LDL-c values of the last 12 months), and current FBG, values were obtained from 
the patient’s medical records.  
Patient Health Questionnaire nine (PHQ-9): Screening for depressive symptoms was assessed by the PHQ-9 Amharic 
language (local language) version [27]. The tool has an internal consistency of Cronbach’s alpha 0.85. Scores range from 
0 to 27. A score of 10 or higher reflects moderate depressive symptoms while a score of ≥20 indicates severe symptoms. 
 
Dependent variable: Target blood pressure control: The BP was measured five minutes after participants completed 
the interview questionnaire, sitting in an armchair and feet flat on the floor using normal cuffs for adult standardized 
aneroid sphygmomanometer by auscultatory method at the right brachial artery. Two readings were taken five minutes 
apart. If the two readings varied by more than 5 mmHg a third reading was obtained. The average of the last two readings 
was used for the analysis. Values were interpreted as target BP controlled if: SBP <140 mmHg (<130 mmHg for patients 
with diabetes and chronic kidney disease [CKD]), DBP <90mmHg (<80 mmHg for patients with diabetes and CKD), and 
target BP uncontrolled if SBP ≥140 mmHg (≥130 mmHg for patients with diabetes and CKD), DBP >90 mmHg (>80 
mmHg for patients with diabetes and CKD) based on current Ethiopian HTN management protocol and other international 
current practice recommendations [28]. 
 
Statistical analysis 
Epidata version 3.1 was used to cleaned data and SPSS version 25.00 statistical software package was used for the analysis. 
Descriptive: univariate analysis was run to examine data and its plausible values, assumptions of the logistic regression 
model, and to measure the variability in participants sociodemographic and clinical characteristics.  
Inferential: Chi-square test was used to examine the association between sociodemographic and clinical profiles with 
target BP control. Variables that had p-values < 0.25 in the bivariate chi-square test analyses were moved into the final 
binary logistic regression model to ascertain predictors of target BP control. Variables with a p-value of < 0.05 level in 
the final regression model were considered statistically significant. Odds ratio (OR) at 95% CI was considered to declare 
that there exist the predictor variable effects on the target BP control. The findings are summarized in tables, graphs and 
text. 
 
Ethical clearance 
The study was approved by the institutional review board (IRB) of the College of Health Sciences of Addis Ababa 
University (AAU) (IRB protocol # 09/81). All participants reviewed and provided a signed consent before any study 
activities. 
 
RESULTS 
Data from 377 (98.18%) of the 384 participants were included in the analysis. Based on PHQ-9 scores of ≥20, data from 
seven participants were omitted from the study due to the likelihood of data bias. Men (51.2%, n=193) made up slightly 
more than half of the participants. The participants' mean age (± SD) was 53.61±12.34 years (range, 30-82 years). The 
mean age (± SD) at the time of the HTN diagnosis was 45.60±12.57 years that suggests young age HTN onset. Less than 
half (45.1%) of the participants achieved target SBP control while 66.84% achieved target DBP control. Overall, the 
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proportion of patients with both systolic and diastolic BP control was low (45.1%). The mean (± SD) and median duration 
of HTN were 8.01 ± 6.07 and 6 years, respectively, (range, 1-30 years). Data of the sociodemographic and clinical 
characteristics of participants are shown in Table 1 below. 
 
Table1. Sociodemographic and clinical characteristics of the participants (n=377). 

Characteristics Frequency Percentage  
Age category 
    30-39  
    40-59 
    ≥ 60  

 
56 
188 
133 

 
14.9 
49.87 
35.2 

Gender  
   Male 
   Female 

 
193 
184 

 
51.2 
48.8 

Marital status 
  Single 
  Married 
  Divorced 
  Widowed  

 
52 
284 
21 
20 

 
13.8 
75.3 
5.6 
5.3 

Educational status 
  Cannot read and write 
  Elementary 
  High school  
  Diploma & above 

 
26 
135 
133 
83 

 
6.9 
35.8 
35.3 
22 

Monthly income in ETB 
  < 1000 
  1000-3000 
  3001-6000 
  ≥ 6001 

 
118 
179 
60 
20 

 
31.3 
47.5 
15.9 
5.3 

Family history of HTN 
    Yes 
    No 

 
144 
233 

 
38.20 
61.80 

Physician visit frequency  
    Every month  
    Every 2 months 
    Every 3 months 
    Every 4 months or longer 

 
20 
272 
53 
32 

 
5.3 
72.1 
14.1 
8.5 

Target BP controlled 
   SBP: Yes 
              No 
    DBP: Yes 
              No  

 
170 
207 
252 
125 

 
45.1 
54.9 
66.8 
33.2 

Duration of HTN in years 
    1-4 
    5-9 
    10-14 
    15-19 
    20-24 
    25+ 

 
132 
109 
71 
32 
26 
7 

 
35.0 
28.9 
18.8 
8.5 
6.9 
1.9 

BMI 
   Normal weight 
   Overweight 
   Obese 

 
151 
171 
55 

 
40.0 
45.4 
14.6 

Source of information on the seriousness of HTN 
   Physician 
   Nurse 
   Media 
   Others 

 
289 
65 
7 
16 

 
76.7 
17.2 
1.8 
4.2 

Comorbidity list (total 212) 
  Diabetes 
  HHD 
  CKD 
  Others 

 
102 
28 
23 
59 

 
48.11 
13.21 
10.85 
27.83 

Number of current BP medications 
   One  
   Two  
   ≥3 

 
138 
172 
67 

 
36.60 
45.60 
17.80 

Adherence to med 
   No 
   Yes 

 
30 
347 

 
92.04 
7.06 

Note: Target BP controlled (<140/90 mm Hg, or <130/80 mm Hg if CKD and/or diabetes); CI (confidence interval). 
 
Slightly over a third of participants had been diagnosed in the last 4 years. Overall, a staged pattern decline was observed 
as the duration of HTN extends. The proportion of patients with the duration of 14 and beyond years were remarkably low 
(Figure1).  
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Figure 1. Bar graph showing participants hypertension duration since diagnosis (n = 377). 

 
The overall target BP control rates were much higher among patients with HTN alone and/or having comorbidities other 
than diabetes or CKD. In fact, hypertensives with diabetes and CKD comorbidities had worse target control rates in both 
the systolic and diastolic BP. This observation is illustrated in the below bar graph (Figure 2). 
 

 
Figure 2. Target SBP and DBP achieved among hypertensives with diabetes and CKD Vs those with HTN alone 

and/or comorbidities other than diabetes and CKD (n = 377). 
 
Fewer than half (57%) of patients had a record of their lipid profile check (Table 2). The mean (±SD) HDL-c level was 
44.58 ± 12.64. The mean (±SD) LDL-c level exceeded the normal range 116.51 ± 43.08. The mean (±SD) FBG was 
152.78 ± 53.92 showed the existence of uncontrolled glycemia among patients with comorbid diabetes, the data are 
depicted in Table 2.  
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Table 2. Study Participants’ Clinical profiles 
Variable N Median Mean ± SD 95% CI 
Body weight (Kg) 377 70.00 69.97 ± 11.71 68.78, 71.15 
Height (Cm) 377 165.00 164.02 ± 9.04 163.10, 164.94 
BMI (Kg/M2) 377 25.71 26.02 ± 4.09 25.61, 26.44 
TC (mg/dl) 215 182.00 193.16 ± 83.39 181.95, 204.37 
TG (mg/dl) 215 142.00 167.65 ± 103.16 153.78, 181.52 
HDL-c (mg/dl) 215 42.00 44.58 ± 12.64 42.88, 46.27 
LDL-c (mg/dl) 215 114.00 116.51 ± 43.08 110.72, 122.30 
FBG (mg/dl) 102 140.00 152.78 ± 53.92 142.19, 163.37 
Clinical Status n %   
BMI 
   Overweight  
   Obese 

377 
171 
55 

 
45.1 
14.6 

  

TC  
   >200mg/dl 

215 
80 

 
37.2 

  

TG  
   >150mg/dl 

215 
90 

 
41.9 

  

HDL-c male 
   <40mg/dl 

113 
49 

 
43.4 

  

HDL-c female 
   <50mg/dl 

102 
63 

 
61.8 

  

HDL- both sexes 
   >60mg/dl  

215 
20 

 
9.3 

  

FBG 
   >100mg/dl 

102 
87 

 
85.3 

  

BMI (body mass index), TC (total cholesterol), TG (triglyceride), HDL-c (high density lipoprotein cholesterol), LDL-c 
(low density lipoprotein cholesterol), FBG (fasting blood glucose, SD (standard deviation), CI (confidence interval) 
 
Table 3. Bivariate chi-square test showing the association between participants target BP control and their 
sociodemographic and clinical variables (n = 377) 

Variable 
Target BP  

χ2 df p - value Controlled n (%) Uncontrolled n (%) 
Gender 
   Male 
   Female  

 
79 (40.9) 
91 (49.9) 

 
114 (59.1) 
93 (50.5) 

 
2.764 

 
1 

 
.096 

Age  
   Young adult 
   Middle age 
   Elder  

 
31 (18.2) 
81 (47.6) 
58 (34.1) 

 
25 (12.1) 
107 (51) 
75 (36.2) 

 
2.807 
 

 
2 
 

 
.245 
 

Family history of HTN 
   Yes 
  No 

 
58 (34.1) 
112 (65.9) 

 
86 (41.5) 
121 (58.5) 

 
2.182 

 
1 

 
.140 

Hospitalization related to HTN 
   Yes 
   No  

 
37 (21.8) 
133 (78.2) 

 
56 (27.1) 
151 (72.9) 

 
1.405 

 
1 

 
.236 

No of current BP medication 
   One 
   Two 
   Three or more 

 
73 (42.9) 
68 (40) 
29 (17.1) 

 
65 (31.4) 
104 (50.2) 
38 (18.4) 

 
5.631 

 
2 

 
.060 

Medication adherence 
   Adherent 
   Not adherent 

 
162 (95.3) 
185 (89.4) 

 
8 (4.7) 
22 (10.6) 

 
4.470 

 
1 

 
.035* 

BMI 
   Normal 
   Overweight/obese 

 
80 (47.1) 
90 (52.9) 

 
71 (34.3) 
136 (65.7) 

 
6.329 

 
1 

 
.012* 

Frequency of clinic follow-up 
   Every month 
   Every 2 months 
   Every 3 months 
   Every 4 months/longer 

 
10 (5.9) 
132 (77.6) 
17 (10) 
11 (6.5) 

 
10 (4.8) 
140 (76.6) 
36 (17.4) 
21 (10.1) 

 
6.604 

 
3 

 
.086 

Comorbidity 
  Yes 
   No  

 
80 (47.1) 
90 (52.9) 

 
132 (63.8) 
75 (36.2) 

 
10.589 

 
1 

 
.001* 
 

χ2 (chi-square), df (degree of freedom), * bold figures indicate significant p-values. 
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Independent variables with a p-value of < .25 in the chi-square test (Table 3) were transferred to a stepwise forward 
approach binary logistic regression to determine their effects on the probabilities that they have on the target BP control. 
The logistic regression model was statistically significant, Omnibus Test of Model Coefficient, χ2(3) = 20.79, p < .000. 
The Hosmer and Lemeshow Test of Model Fit also produced a nonsignificant value, χ2(4) = .73, p = .947 that means there 
was no difference between the observed and predicted model indicating the model adequately fits the data. History of no 
comorbidity, medication adherent, and normal BMI were statistically significant predicators of the target BP control in 
the adjusted regression model (Table 4). 
 
Table 4. Binary logistic regression showing participants’ predictors of the target BP control. 

Variable AOR 95% CI p -value 
Comorbidity 
    No  
    Yes 

 
1.911 
Reference 

 
1.256 - 2.908 

 
.002 

Medication adherence 
   Adherent 
   Non adherent 

 
2.535 
Reference 

 
1.078 - 5.960 

 
.033 

BMI 
    Normal 
    Overweight/obese 

 
1.675 
Reference 

 
1.094 - 2.564 

 
.018 

 
CI = confidence interval; AOR= adjusted odds ratio. In adjusted for gender (male/female, referent: male), age category 
(young adult, middle age adult, older; referent: young adult), clinic follow-up (every month, every 2 months, every 3 
months, every 4 months or longer; referent: every 4 months or longer), number of current BP medications (one, two, three 
or more; referent: one), hospitalization related to HTN (yes/no; referent: no), family history of HTN (yes/no; referent: 
no), comorbid diabetes and/or CKD present (no/yes; referent: yes), medication adherence (adherent/not adherent; 
referent: not adherent), BMI (normal/overweight or obese: referent: overweight or obese) 
 
DISCUSSION 
Achievement of target BP control is crucial to avert CVD in hypertensives. In this study, adult hypertensives getting 
specialized follow-up care were assessed for target BP control status and its relationships with their sociodemographic 
and clinical characteristics. The main findings were low target BP control achievement and that characteristics including 
normal BMI, absence of comorbid diabetes and/or CKD, and strict medication adherence were significantly related to 
achieving target BP control of participants. 
 
In the present study, despite participants were receiving specialists’ treatment and care, the target BP control rates were 
poor, especially for SBP, and did not differ by gender (p =.196). The findings are alarming since patients were being 
referred from general and community level hospitals when they failed to achieve optimal BP control and possibly had 
complicating conditions for their referral. The present finding is consistent with plenty of studies that have documented 
lower rates of target BP control among hypertensives receiving long-term follow-up care from hospitals [29,30]. The 
lower rate of BP control among hypertensives found in the current study and in several other earlier studies suggests that 
the problem was perennial and unwelcome, necessitating due consideration for the reduction of the harmful end of CVD 
caused in particular by the uncontrolled SBP. After the age of 50-year, SBP control is more crucial than DBP as a major 
CVD risk factor [31]. The different rates of target BP control between systolic and diastolic BP that we observed in our 
study are in line with several important findings from clinical trials and observational data that consistently showed that 
the target SBP control was less consistently attained than the target DBP control and that the poor SBP control was largely 
responsible for the overall low-rate target BP control [32]. This is mainly due to managing the SBP to the target level is 
more problematic than lower the DBP [33] since it requires two or more drugs in the majority to get it to the normal level 
[34]. Despite the fact that nearly half (Table 1) of the patients were taking two antihypertensive medications, and that 
those taking two drugs were more likely to have their blood pressure controlled than those taking only one, the target BP 
control associated with the patients' numbers of drugs used in our study did not reach the significant level (p =.054). In 
our binary logistic regression analysis, controlling for medication adherence and BMI, patients who had no comorbidity 
were nearly two times more likely to have target BP control compared to those with comorbidity. Patients with comorbid 
diabetes and CKD were less likely to have the target BP control possibly due to the complicating effects of the diseases 
on BP and pill burden from the numbers of disease conditions needing multiple drugs [35,36]. The finding of diabetes as 
the common comorbid condition in the present study is consistent with several previous studies [37] and documented 
among patients with lower rates of target BP control [38–40]. Hypertensives with comorbid diabetes were also at increased 
risk for microalbuminuria with progression to CKD, which was present in a tenth of the current study participants with 
poorer target BP control and potential for an increased risk of CVD complications and CV mortality at every BP level 
[41]. Though majority of our study participants had a reasonably good bi-monthly clinic-based follow-up, studies 
recommend much closer follow-up visits for better management of difficult to control HTN and comorbidities [28,42]. 
 
In the present study, patients who had a strict adherence to antihypertensive medications were two times more likely to 
have target BP control compared to those who were nonadherent to antihypertensive medications controlling for other 
variables in the model, which is consistent with earlier studies [43,44]. Previous studies reported the existence of 
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significant association between pill burden and lower rates of medication adherence [35,36]. Fixed dose combinations 
(though costly) was suggested to lower patients’ pill burden, ease medication administration for caregivers and enhance 
medication adherence that improve the target BP control [36,45]. 
 
In present study, when other factors in the model were controlled, patients with normal BMI were nearly twice as likely 
to achieve target BP control as patients who were overweight or obese. The fact that there were more overweight and 
obese hypertensives in this study may indirectly explain why the BP control rate was low. Our finding is consistent with 
several previous studies [46–48].   
 
The finding of majority (60%) of participants in the present study being overweight or obese shows a much prevalent 
modifiable CVD risk among the studied population, and is comparable to a recent study that reported a high (71.6%) 
overweight/obesity rate among hypertensives on a follow-up in Ethiopia [23]. Previous epidemiological studies in 
Ethiopia documented a higher (30%) prevalence of overweight and obesity among the urban population of Addis Ababa 
[7], which may also account for the high proportion of overweight and obesity in the present study. Other researches from 
lower levels and regional town hospitals in Ethiopia also showed considerable rates (38% - 48%) of overweight and 
obesity among patients with HTN with poorer BP control rates [37,49,50] though lower compared to the present finding. 
Similarly, South African and other large samples (n=30044) multi-sites African studies that examined the association 
between obesity and HTN discovered that hypertensives had a greater rate of obesity (70%) and a three-fold higher 
likelihood of having uncontrolled BP [51,52]. The present study was conducted at a tertiary level hospital where patients 
are primarily referred for better evaluation and likely have more risk factors than those monitored at the primary and 
secondary care levels and in urban Ethiopian settings (where the former studies were conducted), which may account for 
the present finding of a higher proportion of overweight and obesity. Given the higher prevalence of overweight and 
obesity in the study area and the present finding's confirmation of previously published data attesting to the association 
between overweight/obesity and low target BP control, our observation of a higher proportion of hypertensives who are 
overweight or obese with low target BP control is well-supported. The obesity link with high BP is currently better 
understood in that adipose tissue produce molecules that signal inflammation and oxidative stress in the adipose tissue 
that interact with microvascular endothelium resulting in microvascular resistance raising the BP [53]. 
 
CONCLUSIONS 
Intervention targeting hypertensives’ body weight control, early comorbidity screening and management, and strict 
adherence to antihypertension medication should be among the priority care of hypertensive clinic specialists’ team. Large 
scale research that delves into root causes of low target BP control using a better methodological approach including both 
the office and ambulatory BP measurements is worth considering.  
 
IMPLICATIONS 
Since the study was carried out at the highest (a tertiary level) referral hospital care setting, the findings have a number of 
importance to practice, education, and future research policies. For the optimum management of HTN, the specialist team 
should focus on patients’ self-sustained goal BP control. Evidence shows motivational and behavioral techniques were 
most effective in enabling patients to behavioral adjustments for risk factors and the difficult to control high BP, such as 
those overweight/obese, and patients with comorbid conditions [54,55]. There is also a need to advance the role of nurses 
and other HCPs in HTN care and management through a collaborative/interdisciplinary practice team approach, which 
was most successful in bringing BP under control in a short amount of time and was successful in reducing CV events 
[56]. Furthermore, to reach the goal BP for the specific adult group (young, middle-aged, and elderly adults) in 
hypertensives, future research should concentrate on the individual level assessment of self-efficacy on target BP; gender-
specific risk, and lifestyle factors that cause HTN to begin at a young age.  
 
LIMITATIONS OF THE STUDY 
The study was a single site cross-sectional that restricts generalization of the findings to other tertiary level hospital 
hypertensive patient attendees.  
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