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Background: Recent research suggests that poor adherence to antihypertensive medication 
(AHM) is a major problem in the management of hypertension. This study was therefore 
designed to evaluate the frequency of AHM and associated risk factors in patients attending 
a national referral hospital in Asmara, Eritrea.
Methods: A total of 335 respondents (females: 222 (66.3%) participated in this cross- 
sectional study. Adherence to Medication was evaluated using a modified version of the 
Medication Adherence Report Scale (MARS). Additional data were abstracted from patients’ 
medical records and a WHO STEPwise questionnaire.
Results: The mean (±SD) age of the study participants was 59.65 (±12.20) years (females: 
56.82 (±9.95) vs males: 57.17 (±9.60) years, p-value=0.001). Similarly, the median (IQR) for 
diastolic blood pressure (DBP) and systolic blood pressure (SBP) were 85.00 mmHg (IQR: 
80.00–90.00 mmHg) and 145.00 mmHg (IQR: 130.00–160.00 mmHg), respectively. Overall, 
246 (73.4%) and 244 (72.8%) participants had poor knowledge and poor adherence to AHM, 
respectively. In the multivariate analysis, factors associated with increased odds of poor 
adherence to AHM included sex (females: adjusted odds ratio (aOR): 4.95; 95% CI: 1.52– 
16.11, p value=0.008); employment status (Ref: employed/NGO) (self-employed: aOR: 1.95; 
95% CI: 0.45–8.48, p-value=0.373) (housewife: aOR: 0.13; 95% CI: 0.04–0.413, 
p-value=0.001) (unemployed: aOR: 1.38; 95% CI:0.32–5.98; p-value=0.670); lack of atten-
dance of health talk at the clinic (aOR: 2.33; 95% CI: 1.17–4.63; p-value=0.016); high cost 
of transportation (yes: aOR: 6.87; 95% CI: 3.25–14.52; p-value<0.001); knowledge (poor: 
aOR: 6.23; 95% CI: 2.36–18.05, p-value<0.001) and hypertension stage (Stage 3: aOR: 5.55; 
95% CI, 1.44–21.37, p-value=0.013). Low level of knowledge regarding hypertension- 
related complications or associated risk factors was also noted.
Conclusion: The high level of poor adherence to anti-hypertension medications and low 
level of knowledge on hypertension should raise concern. Overall, decentralization of health 
care services and educational support are vital intervention pathways in this population.
Keywords: Eritrea, knowledge, hypertension, medication adherence

Background
Hypertension (HTN) (Systolic blood pressure (SBP) ≥140 millimeters of mercury 
(mmHg) and/or Diastolic blood pressure (DBP) ≥90 mmHg) is a global public 
health problem. A recent Bayesian hierarchical modeling study - the NCD Risk 
Factor Collaboration (NCD-RisC) study group in 2015; reported that the global 
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age-standardized prevalence of hypertension was 24.1% 
(95% CI: 21.4–27.1) in men and 20.1 (95% CI: 17.8– 
22.5) in women.1 Reports on trends have also noted 
a sharp uptick in the incidence; hence, the prevalence of 
hypertension in low- and middle-income countries 
(LMICs) in East and South Asia, Oceania, and sub- 
Saharan Africa (SSA).1 Corroborating these reports, 
a relatively recent systematic analysis of the frequency of 
hypertension in SSA estimated that the overall pooled 
prevalence of hypertension was about 54.6 million 
(19.7%) in 1990, 92.3 million (27.4%) in 2000, and 
130.2 million in 2010 (33.7%).2 The reports of a rapid, 
continent-wide, epidemiological transition (shift from 
infectious diseases to non-infectious diseases (NCDs)) in 
SSA are well documented3,4 and this informs the current 
posture on hypertension in the continent.

The observed increase in the prevalence of hyperten-
sion has been linked to multiple drivers including popula-
tion growth, increasing life expectancy (longevity), rural– 
urban migration, and rapid urbanization, among others. 
Attention to the rapidly evolving epidemic of hypertension 
and its implications for health systems in SSA was pre-
viously highlighted by two large-scale epidemiological 
studies (The INTERHEART and INTERSTROKE). In 
their submission, the investigators noted that hypertension 
is part of a cluster of modifiable risk factors that account 
for multiple composite events in cardiovascular clinics 
(acute myocardial infarction (MI), stroke, heart failure, 
end-stage kidney disease (ESKD), among others).5,6 The 
high frequency of hypertension-related complications was 
attributed to the high number of patients with poorly con-
trolled hypertension. Interestingly, poorly controlled 
hypertension in SSA has been linked to multiple barriers 
existing at government/health-system, health care provi-
der, and patient levels.7,8

Despite the large body of data showing that hypertension 
is major public health concern in SSA, cost-analysis demon-
strates that most countries in the region have scant resources 
for acute care and rehabilitation, hence cannot offer the same 
quality of care and treatment as high-income countries 
(HIC).4 The crisis is amplified by several patient-related 
factors – health literacy, and poor adherence.9 Regarding 
the latter, studies of dosing histories of patients with chronic 
diseases have repeatedly demonstrated that drug utilization is 
frequently irregular – spanning a wide spectrum of devia-
tions – and is skewed heavily towards under-dosing. More 
importantly, research on pharmacy-led interventions have 
demonstrated that besides physician inertia and deficiencies 

of health care systems, undiagnosed or undeclared non- 
adherence/or poor adherence to anti-hypertensive medica-
tions (AHM) (particularly multiple or sequential omissions) 
is associated with adverse cardiovascular (CVD) events or 
other hard endpoints6,9–11 such as cerebrovascular accidents, 
myocardial infarction (MI), end-stage renal disease (ESRD), 
among others.11 Moreover, it has the potential to influence 
BP variability, particularly visit-to-visit indices, trigger 
hazardous rebound or recurrent first-dose effects, promote 
pseudo-resistance or frank resistance, trigger inappropriate 
escalation of treatment and excess use of healthcare system 
resources.11 For resource-poor countries in SSA, the excess 
costs incurred by states due to poor adherence to AHM can 
have anegative impact on healthcare expenditure. On the 
whole, these findings have largely strengthened adated 
(2003) WHO assertion that increasing the effectiveness of 
interventions targeting adherence to treatment may have 
agreater impact on outcome than any improvement in speci-
fic medical treatments.10

Although the importance of adherence to pharmacolo-
gical and non-pharmacological interventions for hyperten-
sion is well documented; reports have noted a glaring 
discrepancy between the well-documented importance of 
adherence to medications and the limited focus on the 
domain in clinical research and practice. Instructively, 
limited literature exists on adherence to AHM and asso-
ciated factors among patients with hypertension in SSA. 
The lack of literature is particularly acute in Eritrea – we 
could not locate any publication (in any language) on this 
subject in international or local repositories. On a more 
general ground, a comprehensive understanding of modifi-
able factors associated with poor adherence to AHM in 
settings across SSA can guide the development of inter-
ventions that may ultimately improve overall outcome. In 
turn, this has the potential to reduce the economic burden 
of hypertension particularly in resource-poor regions 
where accessibility to AHM and delivery of health care 
services is largely suboptimal. This study was therefore 
designed to evaluate the level of AHM adherence and 
associated factors in hypertensive patients attending the 
largest follow-up facility in Eritrea. Hypertension-related 
knowledge was also investigated.

Participants and Methods
Study Design, Background and Setting
This cross-sectional study was conducted at the Halibet 
Referral Hospital in Asmara, Eritrea. The hospital is located 
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in the Zoba-Maekel region – one of the geopolitical zones in 
the country. Established in 1992 as a regional referral hospital, 
the facility was upgraded to tertiary-level facility in 2010 – 
national referral hospital. The decision to domicile this study at 
the Halibet National Referral hospital was informed by multi-
ple considerations. Foremost was the fact that Eritrea has 
a highly centralized health system. The system has three tiers 
(primary level – health centers and health stations, secondary 
level – zonal and sub-zonal hospitals, and tertiary level – 
regional and national referral hospitals). Private sector involve-
ment is marginal – limited (severely) to specific services, eg, 
dental care and pharmacy. More importantly, the treatment and 
management of chronic diseases is centered in specific facil-
ities. For example, in Asmara, the capital City of Eritrea, 
a majority of patients with hypertension are referred for enrol-
ment at Halibet Referral Hospital (2673 enrollees in 2016). 
However, a small proportion of patients are enrolled at Haz- 
Haz hospital.

Sample Size Estimation and Participant’s 
Recruitment
The single proportion formula was used to estimate sample 
size (N). The frequency of poor adherence was set at 64.4% 
per the recent findings from a cross-sectional study from 12 
SSA countries.12 Additional standard inputs included 
a margin error of 5%, and 95% confidence interval (CI). 
After adjustments, we generated a minimum sample size of 
341. To recruit participants, out patient’s attending the 
hypertension care clinic within a pre-set period of time 
(August – December 2019) were recruited. Consideration 
for inclusion included history of hypertension, ability to 
grant written consent, age ≥20 years, and patients who 
had been on medication for a period ≥12 months. 
Exclusion was based on the following criteria: pregnancy, 
inpatients or severe illness, and inability to grant consent.

Data Collection
Data on demographic characteristics, lifestyle factors, 
knowledge, and adherence were collected using standard 
instruments – WHO Stepwise Questionnaire.13 Alcohol 
consumption and tobacco/cigarette smoking were defined 
as follows: smokers were categorized as (a) non-smokers 
(individuals with no history of smoking (b) smokers (cur-
rent use of at least one cigarette a day). Alcohol consump-
tion was defined as self-reported consumption of any 
alcoholic brew, at least twice weekly. Data collection 
was conducted by the authors and trained research 

assistants. Blood pressure was measured with an Omron 
electronic BP machine, after at least 10 minutes rest, in the 
dominant arm of seated patients on three occasions at an 
interval of 1 minute. The average of the last two readings 
was recorded for both systolic BP (SBP) and diastolic BP 
(DBP). To ensure quality, completed questionnaires were 
carefully checked by quality supervisors after the inter-
views each day. Additional information (comorbidities 
among others) was abstracted from outpatient department 
(OPD) medical records.

Adherence and Perceived Knowledge
A validated self-report questionnaire (a modified version 
of the Medication Adherence Rating Scale (MARS)) ori-
ginally developed by Thompson et al14 was used to eval-
uate adherence (see Table 1). Cronbach’s alpha 
measurement of internal consistency for the questions in 
this rating scale was >7.5. The 10-item MARS question-
naire requires Yes/No responses and incorporates a range 
of questions on behavior and attitude towards medication. 
The modified MARS scale was interpreted as follows: 
correct answers include “NO” to questions 1–10. 
Participants providing correct answers to 8 out of the 10 
questions were considered to be adherent. Knowledge 
about high BP, complications, benefits of treatments, risk 
factors were assessed using a modified 14-point – WHO 
stepwise questionnaire.13 Accordingly, the scores were as 
follows: correct=1 and incorrect = 0. The scoring range of 
the questionnaire was 0 (minimum) - 14 (maximum). 
A cut-off level of <10 correct answers was considered as 
poor knowledge about hypertension.

Definitions
Body mass index (BMI) stratifications were as follows: 
underweight = BMI ≤ 18:5 kg/m2; normal weight = BMI: 
18.6–24.9 kg/m2; overweight = BMI: 25–29.9 kg/m2; 
obese ≥30 kg/m2. The International Diabetes Federation 
(IDF) specifications were used to stratify abdominal obe-
sity: waist circumference (WC) >94 cm in males and WC 
>80 cm in females. The European Society of Hypertension 
(ESH) and the European Society of Cardiology (ESC): 
ESH/ESC Task Force for the Management of Arterial 
Hypertension guidelines was used to define uncontrolled 
hypertension: <60 years old – SBP ≥140 mmHg and/or 
a DBP ≥90 mmHg; >60 years old – <150/90 mmHg.7,15 

Accordingly, hypertension was graded as follows: Grade 1 
hypertension (SBP 140 −159 mmHg and/or DBP 90–99 
mmHg); Grade 2 hypertension (DBP 160−179 mmHg and/ 
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or DBP 100–109 mmHg); and Grade 3 hypertension 
(severe) (SBP ≥180 mmHg and/or DBP ≥110 mmHg).7

Data Analysis
The data were analysed using Statistical Package for 
Social Sciences (SPSS Inc.) (Version 20.0; IBM, 
Chicago, IL, USA). Data normality was evaluated using 
Shapiro–Wilk or Kolmogorov–Smirnov tests. Depending 
on data distribution, mean ± standard deviation (SD) or 
median ± interquartile range (IQR) were computed for 
selected continuous variables. Relevant comparisons of 
differences in mean or median values were evaluated 
using appropriate parametric and nonparametric statis-
tics. The relationship between specific categorical vari-
ables was tested using Chi-square (χ2) test/or Fischer’s 
exact test. A separate logistic regression model was fitted 
for medication adherence. To ensure the robustness of 
the regression models, we checked for the absence of 
multicollinearity. Crude and adjusted odds ratios (OR) 
and 95% confidence interval (CI) were subsequently 
reported. All p-values were 2-sided, and statistical sig-
nificance was set at <0.05. Missing values or refusals to 
answer questions were handled by exclusion from ana-
lysis. Tables were used to report the data.

Ethical Approval and Consent to 
Participate
Ethical approval for the study was obtained from the 
Eritrean Ministry of Health (MOH) research ethics 

committee. In addition, requisite permission was obtained 
from the hospitals’ director and local administration. 
Participants were recruited voluntarily after signing 
a consent form. This was only undertaken after the parti-
cipants were provided with information on the study 
objective, study procedures, possible adverse effects, and 
the right to refuse or terminate their participation in the 
study at any time/stage. Information on the maintenance of 
data confidentiality and integrity was also provided. To 
ensure data confidentiality and privacy, personal identifiers 
such as names were not collected. Finally, all the proce-
dures were conducted as per the Declaration of Helsinki.

Result
Characteristics of Patients
A total of 335 respondents participated in this study. Of 
these, 222 (66.3%) were females; 102 (30.4%) had no 
formal education; 140 (41.8%) had primary-level educa-
tion; 93 (27.8%) secondary level and above. Additionally, 
149 (44.5%) indicated that they were separated, divorced, 
widowed or never married. In terms of employment, 41 
(12.2%) were unemployed; 122 (36.4%) were employed 
(either by the government or an NGO); 31 (9.3%) were 
self-employed, and 141 (42.1%) were housewives. 
Further, 94 (41.6%) were on 1 AHM and 94 (28.1) pre-
sented with hypertension-related complication. The mean 
(±SD) age of the study participants was 59.65 (± 12.20) 
years (females: 56.82 (±9.95) vs males: 57.17 (±9.60) kg/ 
m2, p value = 0.001). The averages (±SD) for BMI and 

Table 1 Knowledge About Hypertension (n=335)

Questions Related to Knowledge About 
Hypertension

Pooled (Yes) 
N (%)

Men (Yes) 
N (%)

Women (Yes) 
N (%)

Chi-squ 
are χ2

P-value

1) HTN can be controlled if patients accept it and adhere 

to treatment?

284 (84.8) 106 (37.3) 178 (62.7) 10.77 <0.001

2) HTN can cause heart attack 122 (36.4) 58 (47.5) 64 (52.5) 18.843 <0.001
3) Is it true that HTN runs in families? 195 (58.5) 75 (38.5) 120 (61.5) 4.67 0.020

4) Retinopathy 132 (39.4) 52 (39.4) 80 (60.6) 3.125 0.050

5) Heart problems 267 (79.7) 72 (27.0) 195 (73.0) 26.93 <0.001
6) HTN is can cause kidney problems 131 (39.1) 60 (45.8) 71 (54.2) 14.02 <0.001

7) HTN can cause sudden death 197 (59.2) 47 (23.9) 150 (76.1) 21.844 <0.001
8) HTN can cause stroke 301 (89.9) 99 (32.9) 202 (67.1) 3.434 0.180

9) Regular physical exercise may help control HTN? 110 (32.8) 54 (49.1) 56 (50.9) 17.285 <0.001

10 Can eating salty food increase the risk of HBP? 92 (27.5) 37 (40.2) 55 (59.8) 2.387 0.079
11) Can stress cause HBP 292 (87.2) 92 (31.5) 200 (68.5) 5.036 0.021

12) Obesity can cause hypertension 100 (29.9) 41 (41.0) 59 (59.0) 3.279 0.047

13) Can cigarette smoking cause HTN? 96 (28.7) 38 (39.6) 58 (60.4) 2.062 0.096
14) Can heavy alcohol consumption cause HTN 118 (35.3) 40 (33.9) 78 (66.1) 0.000 0.539
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waist circumference (WC) were 25.31 (±4.10) kg/m2 

(females: 25.71 (±4.42) vs males: 24.70 (±3.6) kg/m2, 
p value = 0.117) and 90.43 (±14.49) cm (females: 88.83 
(±10.37) vs males: 91.81 (±17.67) kg/m2, p value = 0.321), 
respectively. Similarly, the median (IQR) for DBP and 
SBP were 85.00 mmHg (IQR: 80.00–90.00 mmHg) and 
145.00 mmHg (IQR: 130.00–160.00 mmHg), respectively. 
In terms of hypertension grades: 143 (42.7) had Grade 1 
hypertension; 83 (24.8%) had Grade 2 hypertension and 
33 (9.9%) Grade 3 hypertension. Overall, 76 (22.7%) had 
well-controlled hypertension. Lastly, 9 (2.7%) of the study 
participants indicated that they have consulted a traditional 
healer over their condition and 4 (1.2%) noted that they 
were currently taking herbal or traditional remedies for 
raised BP. See Table 2 for additional information.

Knowledge About Hypertension
We evaluated knowledge regarding hypertension and asso-
ciated risk factors. The results were pooled and subse-
quently stratified with respect to gender. According to 
our computations 246 (73.4%) of the respondents had 
poor knowledge. Importantly, 287 (84.8%) of respondents 
demonstrated awareness of the fact that hypertension can 
be controlled by adherence to treatment. The items most 
often answered incorrectly were the following (in order of 
decreasing frequency): association between hypertension 
and retinopathy, 132 (39.4%); kidney problems, 131 
(39.1%); and heart attack, 122 (36.4%), respectively. The 
number of participants who noted that heavy alcohol con-
sumption, obesity, cigarette smoking, and salty food; can 
cause hypertension were 118 (35.3%), 100 (29.9%), 96 
(28.7%), 92 (27.5%), respectively. Finally, only 110 
(32.8%) noted that regular exercise may help control 
hypertension. Significant differences were observed in 
several items between males and females. See Table 1.

Adherence to Medication
Medication adherence was evaluated using a modified ver-
sion of MARS – reliability assessment for the subscales 
used demonstrated good reliability. Table 3 summarizes 
the obtained result. Accordingly, 244 (72.8%) had poor 
adherence to AHM. The median (IQR) age for poor 
adherers was significantly lower (58.75 years: IQR 
[49.0–68.0 years]) vs (64.0 years: IQR [53.00–74 years]), 
p-value = 0.026. Further, the median DBP and SBP were 
higher for poor adherers (85.00 mmHg: IQR [80.0–90.0 
mmHg]) vs (80.00 mmHg: IQR [80.0–90.0 mmHg]), 
p value = 0.034; and (150 mmHg: IQR [140–160 

mmHg]) vs (140 mmHg: IQR [130–160 mmHg]), 
p-value= 0.004, respectively. By absolute percentages, 
187 (55.83%), 155 (45.9%) and 186 (55.5) affirmed that 
forgetfulness, carelessness and stopping medication when 
symptoms were under control was an issue. A large num-
ber of participants, 174 (51.9%) also noted that the fear of 
side effects was a concern.

Adherence and Associated Factors
Bivariate analyses of the relationship between specific 
factors and medication adherence are shown in Table 4. 
In this analysis, sex, age, educational status, employment 
status, duration of hypertension, attendance of health talk 
at the clinic, serious hypertension complication (stroke), 
knowledge, and BP control. Further, multivariate logistic 
regression (Backward: conditional) was employed to iden-
tify factors that were associated with poor adherence. In 
this model, Hosmer–Lemeshow test for the final iteration 
demonstrated a good fit to the data (P-value = 0.532).

Overall, we demonstrated that increased likelihood of 
poor adherence to AHM was independently associated 
with sex (Ref: female) (males: adjusted odds ratio (aOR): 
4.95; 95% CI: 1.52–16.11, p-value=0.008); employment 
status (Ref: employed/NGO) (self-employed: aOR: 1.95; 
95% CI: 0.45–8.48, p-value=0.373) (housewife: aOR: 
0.13; 95% CI: 0.04–0.413, p-value=0.001) (unemployed: 
aOR: 1.38; 95% CI:0.32–5.98; p-value= 0.670); atten-
dance of health talk at the clinic (no: aOR: 2.33; 95% 
CI: 1.17–4.63; p-value=0.016); cost of transportation is 
high (yes: aOR: 6.87; 95% CI: 3.25–14.52; 
p-value<0.001); knowledge (poor: aOR: 6.23; 95% CI: 
2.36–18.05, p value <0.001) and classes of raised BP 
(hypertension stage 3: aOR: 5.55 (1.44–21.37), p-value = 
0.013.

Discussion
Hypertension is currently ranked as a leading cause of 
morbidity and mortality in SSA.1 This notwithstanding, 
public health responses to the epidemic are largely 
suboptimal.7,9 Many governments across the region are 
lagging in the implementation of population-wide high 
blood pressure (BP) awareness and control programs 
even to high-risk groups.7,9,16 Recent information from 
Eritrea, for example, demonstrates a growing burden of 
hypertension; high frequency of hypertension-related com-
plications; low level of awareness; and severely limited 
research activity on multiple aspects of hypertension.17 In 
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Table 2 Patients Characteristics

Variables Categories Total N (%) Males n (%) Females n (%) P-value Chi-Square

Age

≤40 Years 17 (5.1) 8(47.1) 9(52.9) < 0.001 (15.52)
41–60 Years 152 (45.4) 66(43.4) 86(56.6)

>60 Years 166 (49.6) 39(23.5) 127(76.5)

Duration of HTN

<5 Years 109 (32.5) 39(35.8) 70(64.2) 0.690 (1.47)
6–10 Years 136 (40.6) 44(32.4) 92(67.6)

11–15 Years 26 (7.8) 7(26.9) 19(73.1)
>16 Years 54 (16.1) 21(38.9) 33(61.1)

Educational Level

No formal education 102 (30.4) 11(10.8) 91(89.2) < 0.001 (35.41)
Primary level 140 (41.8) 58(41.4) 82(58.6)
Secondary and above 93 (27.8) 44(47.3) 49(52.7)

Marital Status

Single/separated/divorced/widowed 149 (44.5) 39(26.2) 110(73.8) 0.010 (6.86)
Currently married/Cohabitating 186 (55.5) 74(39.8) 112(60.2)

Ethnicity

Tigrigna 318 (94.9) 109(34.4) 209(65.7) 0.439 

0.834Others 17 (5.1) 4(23.5) 13(76.5)

Employment Status

Unemployed 41 (12.2) 74(60.7) 48(39.3) <0.001 

137.95Government/NGO 122 (36.4) 24(77.4) 7(22.6)
Self-employed 31 (9.3) 0 (0.0) 141(100)

Housewife 141 (42.1) 15(36.6) 26(63.4)

Tobacco Use

Yes 12 (3.6) 11(91.7) 1(8.3) < 0.001 (18.69)
No 323 (96.4) 102(31.6) 221(68.4)

Coffee Consumption

Daily/Frequently 123 (36.7) 34(27.6) 89(72.4) 0.093 (3.22)
Rarely/Never 212 (63.3) 79(37.3) 133(62.7)

Alcohol Consumption

Yes 71(21.2) 31(43.7) 40(56.3) 0.049 (3.98)
No 264(78.8) 82(31.1) 182(68.9)

Diabetes

Yes 30 (9.0) 18(60.0) 12(40.0) 0.002 (10.17)
No 305 (91.0) 95(31.1) 210(68.9)

Number of Tablets

1 94 (41.6) 17(18.1) 77(81.9) 0.046 (8.0)
2 126 (55.8) 39(31.0) 87(69.0)
≥3 6 (1.8) 3(50.0) 3(50.0)

(Continued)
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Table 2 (Continued). 

Variables Categories Total N (%) Males n (%) Females n (%) P-value Chi-Square

Physical Exercise

Daily 18(5.4) 11(61.1) 7(38.9) <0.001 26.99
Frequently 7(2.1) 6(85.7) 1(14.3)

Rarely 38(11.3) 21(55.3) 17(44.7)
Never 272(81.2) 75(27.6) 197(72.4)

HTN Complications

Yes 125 (37.3) 52(41.6) 73(58.4) 0.023 (5.52)
No 210 (62.7 61(29.0) 149(71.0)

Systolic BP

<140 mmHg 166(49.6) 48(28.9) 118(71.1) 0.083 (3.41)
>140 mmHg 169(50.4) 65(38.5) 104(61.5)

Diastolic BP

<90 mmHg 187(56.0) 56(29.9) 131(70.1) 0.103 (2.87)
>90 mmHg 147(44.0) 57(38.8) 90(61.2)

BP Control

Good 160(47.9) 47(29.4) 113(70.6) 0.106 (2.73)
Poor 174(52.1) 66(37.9) 108(62.1)

Stage of Hypertension

Stage 1 143(42.7) 59(41.3) 84(58.7) 0.015 (10.51)
Stage 2 83(24.8) 29(34.9) 54(65.1)

Stage 3 33(9.9) 10(30.3) 23(69.7)
Controlled BP 76(22.7) 15(19.7) 61(80.3)

Notes: Underweight = BMI ≤18:5 kg/m2; normal weight = BMI: 18.6–24.9 kg/m2; oerweight = BMI: 25–29.9 kg/m2; obese ≥30 kg/m2. Abdominal obesity: waist 
circumference (WC) >94 cm in men and WC >80 cm in women. 
Abbreviations: HTN, hypertension; BMI, body mass index; BP, blood pressure; NGO, non-governmental organisation.

Table 3 Responses to MARS Scale Questions

No. MARS Scale Questions* Yes, N(%) No, N(%)

1 Do you ever forget to take your high blood pressure pills? 187(55.83) 148(44.2)

2 Are you careless at times about taking your medication? 137 (40.9) 198(59.1)

3 When you feel better, do you sometimes stop taking your medication? 186(55.5) 149(44.5)
4 Sometimes if you feel worse when you take the medication, do you stop taking it? 174(51.9) 161(48.1)

5 When you feel like your symptoms are under control, do you sometimes stop taking your medicine? 132(39.4) 203(60.6)

6 Do you stop taking your medicine because you fear negative Side-effects? 49(14.6) 286(85.4)
7 Have you ever reduced, or stopped taking your medicine, without informing your doctor, because you felt 

worse when you took it?

172(51.4) 1873(55.6)

8 Have you ever taken one or more hypertension tablets on your own initiative after having felt worse? 160(47.8) 175(52.2)
9 Have you ever discontinued HTN therapy because your medication ran out 159(47.5) 176(52.5)

10 When you travel or leave home, do you sometimes forget to take with you your high blood pressure medicine? 148(44) 182(56.0)

Notes: *MARS Scale questions are adapted (with modifications) from: Thompson K, Kulkarni J, Sergejew AA. Reliability and validity of a new Medication Adherence Rating 
Scale (MARS) for the psychoses. Schizophr Res. 2000;42(3):241–247. doi:10.1016/s0920-9964(99)00130–9.14 Copyright © 2000 Elsevier Science B.V. All rights reserved. With 
permission from Elsevier.
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Table 4 Factors Associated with Adherence to Antihypertensive Medications (N=335)

Population Characteristics Antihypertensive Medications 
Adherence

Adherence vs Non-Adherence

Poor (%) Good (%) COR(95% CI) P value AOR(95% CI) P value

Gender
Male 91 (80.5) 22 (19.5) 10.55(2.42–45.97) 0.002 4.95(1.52–16.11) 0.008

Female 153 (68.9) 69 (31.1) 1 1 -

Age

<40 years 9 (52.9) 8 (47.1) 0.34(0.06–2.00) 0.234 - -

41–60 years 122 (80.3) 30(19.7) 1.11(0.47–2.63) 0.816 - -
>61 years 113 (68.1) 53 (31.9) 1 0.385 - -

Educational Status
No Education 61 (59.8) 41 (40.2) 1 0.426 - -

Primary level 108(77.1) 32 (22.9) 1.21(0.54–2.74) 0.642 - -

Secondary and above 75 (80.6)* 18 (19.4) 1.93(0.71–5.29) 0.200 - -

Marital Status

Single/Widow/Divorced 109 (73.2) 40 (26.8) 1.4(0.669–2.93) 0.372 - -
Married 135 (72.6) 51 (27.4) 1 –

Employment Status
Employed/NGO 101(82.8) 21 (17.2) 1 0.01 1 0.002

Self-employed 28 (90.3) 3 (9.7) 1.57(0.32–7.78) 0.578 1.95(0.45–8.48) 0.373
Housewife 77 (54.6) 64 (45.4) 0.10(0.02–0.51) 0.005 0.13(0.04–0.413) 0.001

Unemployed 38 (92.7)* 3 (7.3) 1.70(0.32–9.15) 0.537 1.38(0.32–5.98) 0.670

Duration of HTN

<5 years 73(67.0) 36(33.0) 1 0.002 - -

6–10 years 115(84.6) 21(15.4) 4.02(1.72–9.41) 0.001 - -
11–15 years 14(53.8) 12(46.2) 0.50(0.15–1.67) 0.262 - -

>16 years 37(68.5) 17(31.5) 1.60(0.61–4.15) 0.337 - -

Attendance of Health Talk at the Clinic

Yes 110(82.7) 23(17.3) 1 1

No 134(68.7) 61(31.3) 2.38(1.16–4.88) 0.018 2.33(1.17–4.63) 0.016

Complication of HTN are Dangerous

Yes 192(68.1) 90(31.9) NE - - -
No 52(98.1) 1(1.9) NE - -

Suffered Serious HTN Complication
90(84.1) 17(15.9) NE

154(67.5) 74(32.5) NE

High Cost of Medication - -

Yes 178(99.4) 1(0.6) NE - - -

No 66(42.3) 90(57.7) NE - - -

Cost of Transport to Hospital is high

Yes 128(64.3) 71(35.7) 6.24(2.86–13.61) <0.001 6.87(3.25–14.52) <0.001
No 116(85.3) 20(14.7) 1 1

Family Members Support
Yes 220(72.6) 83 (27.4) 0.63(0.21–1.91) 0.410 - -

No 24 (75.0) 8 (25.0) 1 - -

(Continued)
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this study, we restricted our analysis to poor adherence 
to AHM.

On the whole, the mean age (±SD) of the study 
participants was high 59.65 (± 12.20) years with 
a small, albeit significant (p-value = 0.001) variation in 
the age gap between the sexes (females: 56.82 (±9.95) vs 
males: 57.17 (±9.60) kg/m2). Comparable results of age 
profiles were recently reported in a multi-country inves-
tigation of adherence in the region (females: 57.7 (± 
12.0) years’ vs males: 59.2 (± 11.4) years for men).18 

Unlike other jurisdictions in SSA (12; 19), the use of 
traditional or herbal medicines for management of BP 
was minimal 9 (2.7%) and only 4 (1.2%) indicated that 
they were currently taking herbal medicines. Therefore, 
the need to involve traditional healers or herbalists on 
this issue is not an urgent imperative. Further, we noted 
that a relatively large number of patients had uncon-
trolled BP 259 (77.3%). In the Macquart de Terline 
et al study,18 77.4% of the study participants had uncon-
trolled BP. In a study conducted in Ghana and Nigeria, 
poor BP control was noted in 69.7% of the study 
participants.20

The large number of patients with poor adherence to treat-
ment 244 (72.8%) was another striking discovery. Compared 
to multiple studies in the region, our findings are on the high 
end of the spectrum. In a recent systematic review, the authors 
uncovered a wide variation in adherence to AHM in SSA – 
Ethiopia 35.4% to Ghana 93.3%.21 Other investigators have 
reported equally high numbers: 64% in Addis Ethiopia22; 

69.7% in a multi-country (Nigeria and Ghana) study.20 In 
general, emerging data from SSA paints a highly complex 
and dynamic picture with significant variation between and 
within countries in SSA.18,20–26 Others have described signifi-
cant regional disparities – 62.4% (African patients); 43.5% 
(Asian patients) and 36.6% (American patients).27

Methodological differences (heterogeneity of methods 
and definitional breakpoints) may partially account for the 
observed variation.27 For example, some investigators 
have noted that some studies from SSA, which utilized 
the Morisky Medication- Adherence Scale (MMAS-8) 
reported relatively high percentages of poor adherence 
92.5% in Nigeria and 93.3% in Ghana.19,20 By and large, 
these comments highlight a widely held notion that the 
performance of self-report questionnaires or scales is 
rather circumscribed. For this reason, the use of more 
sophisticated and expensive approaches such as biochem-
ical analysis based on high-performance liquid chromato-
graphy-tandem mass spectrometry (LC-MS/MS) is 
projected to grow.

As expected, we observed a strong association between 
BP control and adherence. In addition, a significant rela-
tionship (p-value=0.006) between poor adherence and 
uncontrolled hypertension was observed. In addition, 
a relationship between stage of hypertension and poor 
adherence was also noted with stage 3 showing the stron-
gest relationship in the multivariate analysis (5.55[95% CI: 
1.44–21.37]). These findings are largely in keeping with 
recent reports from the region. In their analysis, Marquart 

Table 4 (Continued). 

Population Characteristics Antihypertensive Medications 
Adherence

Adherence vs Non-Adherence

Poor (%) Good (%) COR(95% CI) P value AOR(95% CI) P value

Knowledge

Good 163(66.3) 83(33.7) 1 <0.001 1

Poor 77(91.7) 7(8.3) 13.8(3.26–58.01) 6.23(2.36–18.05) <0.001

Classes of Raised BP

Stage 1 109(76.2) 34(23.8) 1.70(0.74–3.92) 0.211 1.63(0.74–3.62) 0.228
Stage 2 62(74.7) 21(25.3) 1.88(0.74–4.79) 0.187 1.72(0.70–4.24) 0.239

Stage 3 27(81.8) 6(18.2) 5.89(1.47–23.49) 0.012 5.55(1.44–21.37) 0.013

Controlled BP 46(60.5) 30(39.5) 1 0.86 1 0.094

Notes: Bold values: P value <0.05. *indicates linear by linear association. Variable(s) entered on step 1: sex, age, educational status, marital status, employment status, 
duration of HTN, attendance of health talk at the clinic, family members support, knowledge, classes of raised BP. Complication of HTN are serious, suffered serious HTN 
complication, high cost of medication were not incorporated in the models due to a number of considerations including presence of collinearity issues. Suffered serious HTN 
complications: stroke, myocardial infarction, peri-arterial disease. 
Abbreviations: BP, blood pressure; HTN, hypertension; NGO, non-governmental organization; AOR, adjusted odds ratio; COR, crude odds ratio; CI, confidence interval; 
NE, not entered.
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de Terline et al noted that hypertension Grades 1–3 were 
associated with a 1.52-fold, 1.8-fold and 3.08-fold 
increased likelihood of poor adherence, respectively.12 

There are multiple ways to interpret the observed result. 
First, poor adherence to ADH can be the cause of high BP. 
Another reasonable speculation is that clinicians often 
respond to extremely high BP (SBP ≥ 180 mmHg and/or 
DBP ≥ 110 mmHg) by increasing the number of pre-
scribed AHM (according the 8th Joint National 
Committee on Prevention, Detection, Evaluation and 
Treatment of High Blood Pressure (JNC-8) guidelines, 
patients whose SBP/DBP is >20/10 mmHg above target 
can start their treatment on a combination of two drugs – 
two classes of medications). Dose escalation, can, in turn, 
increase the likelihood of maladherence. Indeed, some 
studies suggest that a unit increase in the number of pre-
scribed AHM increases the likelihood of maladherence by 
~80%.28

On components of adherence using MARS question-
naire, we demonstrated that forgetfulness; stopping medi-
cation when one feels better; stopping medication when 
one feels worse after taking medication; and stopping 
medication without informing the doctor were key drivers 
of maladherence. On the whole, these findings comple-
ment previous reports that suggested that forgetfulness is 
one of the most important drivers of maladherence in most 
patients.25,29 Admittedly, forgetfulness is a descriptor with 
multiple meanings. It can be unintentional non-adherence 
(a type of non-adherence that may be influenced by beliefs 
or with factors such as cognitive decline) or intentional 
forgetting.10,11,26 Unfortunately, an in-depth exploration of 
the nature of forgetting was not undertaken. Further, the 
propensity to stop medication in the absence of symptoms 
is well documented. For example, a study conducted in 
Palestine30 reported that approximately one-third of 
patients stopped taking drugs after feeling better, 3 months 
after beginning treatment. Apart from emerging technolo-
gical interventions such as electronic pill monitors, elec-
tronic reminders – mobile phone apps; automated short 
messaging services (SMS), a commonly prescribed inter-
vention to forgetfulness or unhealthy dispositions (eg the 
tendency to stop medication when one feels better) is 
adherence counseling and family support (particularly in 
elderly patients with cognitive decline). However, disap-
pointing data indicate that the simultaneous presence of 
family support and poor adherence was relatively common 
in this setting. This can only lead us to question the quality 
of support provided by family members. Unfortunately, an 

in-depth analysis of the nature of support was not 
attempted.

In a separate analysis, we evaluated factors associated 
with poor adherence. On the whole, published literature 
has documented multiple determinants of poor adherence 
to long-term therapies. In a dated 2003 report, WHO high-
lighted five interacting dimensions that can influence the 
adherence process (eg, from initiation, implementation to 
persistence).10 Components of the schema included 
patients understanding and perception; patient-related fac-
tors; disease-related factors; socio-economic factors; 
health system influences; and therapy-related factors. We 
believe that this multidimensional model offers a good 
framework for discussion of additional results.

Among demographic factors, sex, age groups, educa-
tion, employment status, duration of hypertension were 
associated with poor adherence in the cross-tabulation 
procedure. Regarding sex, we have to note that the results 
are high variables in most studies.11 However, and similar 
to this study, the evidence demonstrates that women tend 
to be more adherent. For example, a systematic meta- 
analysis of 28 studies from Europe and a retrospective 
HPLC-MS/MS)-based study in the UK and Czech reported 
a higher likelihood of non-adherence in males.21,28 These 
results are largely in keeping with our findings which 
demonstrated a higher likelihood of poor adherence in 
males (4.95: 95% CI: 1.52–16.11). In contrast, a study in 
Nigeria and Ghana reported a null relationship.20

Concerning the impact of age, our study demonstrated 
an inverse relationship between age and poor adherence. 
However, the association was attenuated in the multivari-
ate analysis. The relationship observed in this study is not 
novel and has been uncovered by other investigators. For 
example, the previously highlighted HPLC-MS/MS-based 
study in the UK and Czech reported a > 30% attenuation 
in odds of poor adherence per 10-year increase in age.28 

The observed difference has been linked to disparate 
somatic, psychosocial, and behavioral influences between 
the sexes. Altogether, experts agree that the relationship 
between sex, age and adherence is inconsistent.11 

Moreover, some authors have noted that the non- 
modifiable nature of these variables has undermined 
research interest in recent years.11

Further, our study demonstrated a relationship between 
level of education and poor adherence – individuals with ≥ 
secondary education recorded the poorest results (80%). In 
most part, this finding is counterintuitive. Conventional wis-
dom suggests that higher level of education can lead to 
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a better appreciation of the risks associated with non- 
compliant behavior. This proposition was prominently 
endorsed in a study conducted in Ethiopia.22 Consistent 
with our findings, a study from West Africa indicated that 
educated patients were less-adherent to treatment.28 

A plausible explanation of this outcome may involve 
a higher incidence of self-medication among the better- 
educated participant. We evaluated this possibility and estab-
lished that this was indeed the case. A plausible explanation 
of this phenomenon is the possibility that unlettered patients 
are more likely to comply with the directives from health 
professionals. Compliant behavior may also explain the find-
ing associating women with a higher likelihood of medica-
tion adherence. Interestingly, we uncovered a strong 
relationship between employment status and poor adher-
ence – adherence was higher in housewives. A separate 
analysis found an association between educational level and 
employment status, and demonstrated that most housewives 
had no formal education.

Among socio-economic factors, current literature sug-
gests that cost of treatment or limited access to care- 
providers can compromise adherence. According to most 
experts in SSA, lack of health insurance; exorbitant co- 
payments or out-of-pocket payments spent on AHMs; drug 
stock outs, and limited social resources, among others, can 
constrain adherence.7,11,31 In our study, the potential influ-
ence of some of these factors was detected: high cost of 
transport to the hospital was associated with a 6.87 (95% 
CI: 3.25–14.52) likelihood of poor adherence, p < 0.001). 
Furthermore, high cost of drugs was also linked to poor 
adherence. Multiple factors, unique to Eritrea, may be 
invoked to explain the observed relationship. Foremost is 
the fact that Eritrea has a highly centralized health system 
with extremely marginal private sector involvement. 
Under this system, select government-funded facilities 
offer the necessary care services to hypertensive patients 
at subsidized costs. Predictably, some patients may incur 
high transport costs to the follow-up facilities and the out- 
of-pocket costs can also be burdensome to some patients.

Another significant finding in our study was the connec-
tion between the belief that complication of hypertension are 
dangerous and poor adherence. This finding adds credence to 
the presumption that the perceived seriousness of a chronic 
condition (eg, hypertension) may increase adherence. This 
presumption is a cornerstone of the health belief model 
(HBM). However, one unexpected finding in adherence lit-
erature is that life-threatening diseases do not, ipso facto, 
prompt strict adherence to prescribed regimen(s)32 – even 

patients on cancer chemotherapy are known to skip doses.33 

In our study, participants with documented incidences of 
serious hypertension-related complications had poor adher-
ence, p-value <0.001. Much of this outcome can be explained 
by reference to the fact that the intensity and complexity of 
treatment typically required for patients with multiple 
chronic complications might require polypharmacy and mul-
tiple daily dosing – this may reduce compliance.23 Overall, 
the possibility that patience’s with serious hypertension- 
related complications (stroke, MI, kidney problems) are 
registering poor adherence is concerning.

Last but not least, studies have demonstrated the 
importance of patient’s knowledge about multiple aspects 
of hypertension. To illustrate, cross-sectional studies con-
ducted in Ethiopia and Congo reported that lack of knowl-
edge about hypertension was significantly associated with 
non-adherence.23,30,31,34–35 Our study supports these find-
ings by showing that patients with poor knowledge had 
a higher likelihood of poor adherence, 6.23 (95% CI: 
2.36–18.05). Separately, poor knowledge was reflected in 
the high proportion of participants with insufficient knowl-
edge on the connection between hypertension and multiple 
complications (heart problems, retinopathy, and nephropa-
thy) and/or risk factors (high salt consumption; obesity, 
cigarette smoking, and insufficient exercise). The basic 
connection between poor knowledge and non-adherence 
was further demonstrated by the data showing that lack 
of participation in the clinics’ health information sessions 
was associated with poor adherence, 2.33 (95% CI: 1.17– 
4.63). On the whole, evidence suggests that the most 
effective modality for improving health literacy is formal 
educational interventions provided by clinicians or other 
healthcare providers.15 On the basis of this, our data sup-
port the fact that provision of knowledge represents 
a major pathway of intervention in this population.

Limitation of the Study
This study, the first of its kind in Eritrea, adopted a cross- 
sectional design to recruit hypertensive patients in the 
largest hypertension follow-up facility in Asmara, Eritrea. 
However, the study had several limitations. First is the use of 
a self-reported questionnaire to assess adherence or knowledge 
levels. In general, reports indicate that these questionnaires 
may overestimate adherence. In addition, self-reported ques-
tionnaires may suffer from recall and social desirability biases. 
Nonetheless, we have to emphasize that self-reported ques-
tionnaires are generally simple, cost-effect, and can be imple-
mented easily in clinical workflows. They are also useful in the 
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assessment of barriers. As a consequence, they have real utility 
in resource-poor settings. Importantly, the use of sophisticated 
technologies such as HPLC-MS/MS in adherence studies is 
impractical in most jurisdictions in SSA. Second, a cross- 
sectional design was employed in this study. Therefore, the 
inability to dissect causality is a major limitation. 
Consequently, longitudinal studies with a long follow-up dura-
tion are needed. Such studies can also incorporate more objec-
tive methods of measuring adherence. In addition, an expanded 
range of variables can be incorporated in such studies.

Conclusions
Hypertension in SSA was recently described as a massive and 
increasing health disaster awaiting solution. Non-adherence to 
AHM, a detectable and manageable condition/problem, is 
currently regarded as one of the most important problem in 
the unfolding crisis. In general, experts agree that the multi-
dimensional nature of the barriers associated with poor adher-
ence augments the challenge. In this study, we noted 
a relatively high prevalence of poor adherence. Further, the 
level of knowledge was particularly low with most patients 
suggesting that they have never received formal educational 
support. As a consequence, level of knowledge regarding 
hypertension-related complications (heart problems, retinopa-
thy, nephropathy) or risks factors (high salt consumption; 
obesity, cigarette smoking and insufficient exercise) was low. 
Predictably, a strong relationship between poorly controlled 
BP and poor adherence was observed. In the multivariate 
analysis, we demonstrated that being male; failure to attend 
health talks at the clinic; high cost of transportation; low level 
of knowledge; and hypertension stage 3 were associated with 
increased likelihood of poor adherence. On the other hand, 
adherence was also associated with economic status with 
housewives presenting with higher likelihood of good adher-
ence. By and large, our data demonstrate that decentralization 
of health care services and educational support, for patients 
and caregivers, are important intervention pathways in this 
population. This will require a comprehensive, evidence- 
based plan that promotes adherence to medication, adequate 
counseling and follow-up with assigned care teams.
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