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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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