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Abstract
Objectives  We examined determinants of achieving 
blood pressure control in patients with hypertension and 
of treatment intensification in patients with uncontrolled 
blood pressure (BP).
Design  A retrospective cohort study in six public 
hospitals, Ethiopia.
Participants  Adult ambulatory patients with 
hypertension and with at least one previously prescribed 
antihypertensive medication in the study hospital.
Outcome  Controlled BP (<140/90 mm Hg) and treatment 
intensification of patients with uncontrolled BP.
Results  The study population comprised 897 patients. 
Their mean age was 57 (SD 14) years, 63% were 
females, and 35% had one or more cardiometabolic 
comorbidities mainly diabetes mellitus. BP was controlled 
in 37% of patients. Treatment was intensified for 23% 
patients with uncontrolled BP. In multivariable (logistic 
regression) analysis, determinants positively associated 
with controlled BP were treatment at general hospitals 
(OR 1.89, 95% CI 1.26 to 2.83) compared with specialised 
hospitals and longer treatment duration (OR 1.04, 95% CI 
1.01 to 1.06). Negatively associated determinants were 
previously uncontrolled BP (OR 0.30, 95% CI 0.21 to 
0.43), treatment regimens with diuretics (OR 0.68, 95% 
CI 0.50 to 0.94) and age (OR 0.99, 95% CI 0.98 to 1.00). 
The only significant—positive—determinant for treatment 
intensification was duration of therapy (OR 1.05, 95% CI 
1.02 to 1.09).
Conclusions  The level of controlled BP and treatment 
intensification practice in this study was low. The 
findings suggest the need for in-depth understanding 
and interventions of the identified determinants such as 
uncontrolled BP on consecutive visits, older age and type 
of hospital.

Background
Hypertension is a major risk factor for cardio-
vascular diseases, and it is the leading cause 
of death and disability globally.1 The WHO 
recently reported that 80% of deaths due 
to cardiovascular disease occur in low and 
middle-income countries, with the highest 
death rate reported in African countries. The 

report also indicated that prevalence of hyper-
tension in adults was higher in Africa (46%) 
than for instance in the USA (35%).1 Hyper-
tension is also more prevalent among people 
from Africa living in the Western world than 
among whites.2 The population of African 
ancestry is characterised by high vascular 
contractility, extreme salt sensitivity and low 
renin release.3–5 Hence, overactivation of the 
sympathetic nervous system and renin–angio-
tensin–aldosterone system is more prevalent 
in this population, making them more vulner-
able to high blood pressure (BP). In addition, 
changes in environmental factors such as 
economic development, urbanisation and 
lifestyle have resulted in an epidemiological 
transition from infectious to non-commu-
nicable disease such as hypertension in the 
African region.6

Large clinical outcome studies have repeat-
edly shown that treating hypertension using 
evidence-based antihypertensive treatment 
and/or adjusting lifestyle improves cardio-
vascular outcomes.7 However, achieving 
target BP levels remains a challenge in clin-
ical practice. The majority of studies in Africa 
have shown that less than a third of patients 
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Strengths and limitations of this study

►► This is the first study that gives insight into 
determinants of hypertension treatment practice 
(level of blood pressure (BP) control and treatment 
intensification) in a diverse population treated in 
public hospitals in Ethiopia.

►► We analysed BP measurements as recorded in 
patient medical records, which reflect actual clinical 
practice, but may be subject to recording and 
measurement error.

►► The finding of this study may not be generalisable 
to other settings such as private practice or primary 
healthcare centres in Ethiopia.
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achieve treatment goals.8 Generally, four main factors 
have been identified that influence achieving controlled 
BP. First, there are factors intrinsic to the nature of the 
disease; in most cases hypertension is initially asymp-
tomatic and this delays early prevention, diagnosis and 
treatment.9 Second, poor treatment response may be 
due to patient-related factors such as age, gender, race, 
awareness and compliance to medication.4 10 Third, there 
are healthcare system-related factors such as lack of effec-
tive hypertension prevention and treatment programmes 
and access to medications. Fourth, prescriber behaviour, 
competences and large patient:prescriber ratio affect 
hypertension prevention and treatment outcomes. The 
majority of these factors have been extensively studied in 
western societies; however, little is known of their impact 
on BP control in developing nations. Some of these 
factors may be unique to, or more pronounced in the 
African setting, including low societal awareness, priority 
to fight infectious diseases and human resource limita-
tions, in particular the number of available healthcare 
professionals.6 11

Prevention and treatment strategies have been shown 
to be effective in optimising BP control in the western 
world.12 Such programmes may be relevant for the 
African setting. To guide targeted interventions, studies 
identifying factors contributing to poor BP control in 
the African setting are urgently needed. Studies on 
hypertension conducted to date in Ethiopia, the second 
most populous country (approximately 100 million) in 
Africa, have focused on determining prevalence of the 
disease.13–15 Prevalence is relatively low (10%–30%),1 13–15 
but further data on hypertension treatment practices are 
lacking.16 17 Therefore, we aimed to assess the proportion 
of patients treated for hypertension who had controlled 
BP and identify determinants for achieving BP control 
in an Ethiopian setting. Additionally, we aimed to study 
whether treatment was intensified in those patients with 
uncontrolled BP and identify the determinants for treat-
ment intensification.

Methods
Study design and setting
This retrospective cohort study was conducted in outpa-
tient clinics of six public hospitals in Addis Ababa (capital 
city) and Tigray regional state, Ethiopia. We included 
two specialised hospitals (Addis Ababa) and four general 
hospitals, three from Tigray and one from Addis Ababa. 
Specialised (tertiary) hospitals are at the top tier of 
the Ethiopian public healthcare system and serve approx-
imately 5  million people. The general (secondary) 
hospitals are estimated to serve 1–1.5 million people. 
Furthermore, patients including those with hypertension 
are usually treated first at a primary healthcare centre.18

Study population
Participants were approached while waiting for their 
appointment in the waiting area of hypertension 

outpatient clinics, where known patients with hyperten-
sion come for regular follow-up visits. Participants were 
recruited consecutively after giving consent. Patients with 
hypertension aged 18 years or older were included, if 
they had at least one previous antihypertensive medica-
tion prescription in the same hospital and gave informed 
consent. Patients were identified based on self-reported 
hypertension or based on a mark on their pocket-size 
appointment card as being hypertensive. We verified in 
each clinic log  book (if available) and from individual 
patient medical records if patients met the inclusion 
criteria as they had indicated during the interviews.

Routine practice in the study hospitals is that nurses 
measure the patient’s BP and assign the patient to a 
physician. The physician then performs a consulta-
tion, confirms the hypertension diagnosis, if necessary 
performs further examinations including rechecking BP 
and renews or amends prescribed medication. Patients 
then collect their medicine from pharmacy outlets at the 
same hospital or from private or community pharmacies.

Data collection
Included patients were interviewed in the waiting area 
before they were seen by the physician. Data collected 
via interview included sociodemographics, medication 
adherence and duration of antihypertensive treatment 
with medication. The sociodemographics variables were 
age, sex, educational and marital status, alcohol use and 
smoking habits. Clinical information retrieved from 
medical records were BP measurements, medication 
prescriptions and comorbid illnesses, and information 
was retrieved for the current visit and the previous (prior) 
visit. Data were collected by professional nurses or phar-
macists who were trained in using a dedicated case report 
form. Data were collected between February and August 
2015.

Variables
Outcome measures
We defined two outcome measures. First, for BP control 
we used the ‘standard’ definition of controlled BP, 
that is, systolic BP/diastolic BP below 140/90 mm Hg at 
the current visit.12 Second, we defined treatment inten-
sification as an increase in dose of an antihypertensive 
drug and/or addition of one or more antihypertensive 
drug(s). Treatment intensification was calculated for 
those patients who had a complete medication history 
(including dose and administration frequency) at both 
current and prior visits and whose BP was not controlled 
at the current visit. A switch in drug class was not consid-
ered as treatment intensification.

Explanatory variables
For determinants of BP control or treatment intensifica-
tion, we included sociodemographic variables (age in year, 
gender, smoking history, alcohol use, marital status and 
educational status), hospital type (general vs specialised), 
cardiometabolic comorbid illnesses (diabetes mellitus 
(DM), dyslipidaemia, kidney disease, heart failure/
myocardial infarction), uncontrolled BP (≥140/90 mm 
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Hg) at the prior visit, duration of antihypertensive treat-
ment in years, treatment adherence with the eight-point 
Morisky Medication Adherence Scale (MMAS-8; ≥7: yes/
no), visit schedule in month and antihypertensive medi-
cations prescribed at the prior visit. For alcohol use and 
smoking habit, participants were asked if they were active 
smokers or consume alcohol up to our survey date, that 
is, smoking history (Yes: current smokers;  No: never 
smoke or ex-smoker), alcohol use (Yes: regularly or some-
times; No: never consume alcohol). The visit schedule was 
calculated by taking the difference in days between the 
current and prior visits divided by 30, that is, indicating 
the length of time (duration) between the two follow-up 
visit expressed in months.

Antihypertensive medication adherence was measured 
with  MMAS-8, which has been previously validated for 
patients with hypertension.19 20 The items of the scale are 
grouped into three aspects. The first aspect is about some-
times forgetting or intentionally not taking prescribed 
medication (item 1), and more specifically in the past 
2 weeks (item 2), or under special circumstances during 
travel/leaving home (item 4) and finally asking if medi-
cation was taken yesterday (item 5). The second aspect is 
about intentionally stopping or cutting back medication 
because of feeling worse (item 3) or because of a feeling 
that BP is under control (item 6). The last aspect relates 
to convenience (item 7) or inconvenience frequency of 
difficult times to take medication (item 8). The scale was 
translated into two Ethiopian languages (Amharic and 
Tigrigna) according to the method described by Beaton 
et al.21 A total score of seven or more (maximum eight) 
was considered to be adherent to antihypertensive medi-
cation; that  is, MMAS ≥7.19 For a sensitivity analyses, we 
used a lower level of adherence with a cut-off of MMAS ≥6.

Sample size
Achieved sample size was based on an estimated 30% 
prevalence of controlled BP among treated patients with 
hypertension in Ethiopia8 15 and a single proportion 
sample size calculation formula. The total sample size 
was 984 (164 per hospital) with 0.80 power, 95% CI, 3% 
margin of error and an estimated 10% none response 
rate or incomplete/irretrievable patient records.

Statistical analyses
Descriptive statistics were used to summarise sociodemo-
graphic, disease characteristics of the study population 
and nature and frequency of antihypertensive medica-
tions used. Multivariable logistic regression analyses were 
applied to investigate determinants for achieving target 
BP at current visit and determinants for treatment inten-
sification. Statistical significance was considered at p 
value <0.05. Potential determinants with p<0.2 in bivari-
able analyses were included into the multivariable logistic 
model. Microsoft Access V.10 and SPSS V.22.0 statistical 
software was used for data entry and analyses, respectively.

Sensitivity analyses
We performed five sensitivity analyses. First, tighter BP 
targets at the current visit (BP  <130/80 mm Hg) were 

applied for those patients with diabetes mellitus (DM) 
and/or renal disease. Standard BP target (BP <140/90 mm 
Hg) was used for all others participants. Second, we 
performed a sensitivity analysis for the main outcome 
measure (controlled BP  <140/90) using a different 
cut-off for adherence (MMAS ≥6). Third (for controlled 
BP) and fourth (for treatment intensification) sensi-
tivity analysis were similar to the main analysis with three 
modified determinants. Graded hypertension (prior BP) 
was performed according to the stages defined by the 
Ethiopian standard treatment guideline for hyperten-
sion: normal BP (systolic BP <120 and DBP <80 mm Hg), 
prehypertensive stage (systolic BP 120–139 or diastolic BP 
80–89 mm Hg), stage I hypertension (systolic BP 140–159 
or diastolic BP 90–99 mm Hg) and stage-II hypertension 
(systolic BP  ≥160 or diastolic BP  ≥100 mm Hg).22 These 
analyses also included the number of cardiometabolic 
comorbid illnesses as a proxy measure for more severely 
ill patients and age categorised into five groups. Patients 
with higher hypertension stages and multiple comorbid 
illness were hypothesised to be more difficult to treat. A 
fifth sensitivity analysis was performed in patients who 
had been on medication for at least 6 months, assuming 
that these patients were no longer in the initial careful 
uptitration phase.

Ethics approval
This study was approved by Ethiopian Health Research 
Ethical Review Committees of (1) the College of Health 
Sciences, Mekelle University, (2) St Paul’s Hospital 
Millennium Medical College, and (3) the Department of 
Internal Medicine, School of Medicine, College of Health 
Sciences, Addis Ababa University. All individual partici-
pants included in this study consented to participation.

Results
We were able to approach 968 patients at six public 
hospitals in Ethiopia. Seventy-one patients were 
excluded from our analyses: eight refused to partici-
pate, six were not hypertensive and 57 patients had no 
retrievable records or incomplete records (missing BP 
at current visit). This resulted in a study population 
of 897 patients (figure  1). The majority of included 
patients (93%) reported to have come for their regular 
hypertension follow-up visit. The remaining 7% had 
(perceived) symptoms, uncontrolled hypertension or 
adverse events. The mean (SD) patient age was 57 (14) 
years, 63% of patients were female, most patients (65%) 
were married and 64% had no formal education or only 
attended primary school. Almost all (94%) had never 
smoked, and nearly half (43%) consumed alcohol regu-
larly or occasionally (table 1). At the current visit, 35% 
study participants had at least one recorded comorbid 
illness, predominantly DM (table 1).

Thirty-seven per cent (n=335) of the participants had 
controlled BP at the current visit (table  1). Applying 
the stricter BP target for patients with DM and/or renal 
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Figure 1  Flow chart for case inclusion for analysis.

disease (BP <130/80 mm Hg), the proportion of patients 
with controlled BP dropped to 27% (n=231).

Only 23% of 540 patients with uncontrolled BP 
and complete medication history had their treatment 
intensified (table  1). For 22 (4%) of 562 patients with 
uncontrolled BP at the current visit, the medication history 
was not complete. Either the dose and/or administration 
frequency were missing. The antihypertensive medication 
adherence rate (MMAS ≥7) was 40% (table 1) and 57% 

for the lower cut-off, MMAS ≥6 (see  online  supplemen-
tary table 1).

Overall, ACE inhibitors were the most commonly 
prescribed group of drugs (n=503), followed by diuretics 
(n=498) (table  1). Medication use was quite similar 
on both visits. At the current visit, 62% of included 
patients were prescribed a multidrug treatment regimen 
and 45% patients took two antihypertensive agents 
(see online  supplementary table 2). Most (38%) of the 
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Table 1  Characteristics of ambulatory patients with hypertension  at two visits, Ethiopia

Characteristics Current visit Prior visit

Demographics

 ��� Age (mean, SD), year 57 (14)

 ��� Female (n, %) 551 (63)

 ��� Smoking (current smoker) (n, %) 57 (6)

 ��� Alcohol use (regularly or sometimes) (n, %) 378 (43)

 ��� Married (n, %) 567 (65)

 ��� Education (n, %)

 ��� ���  University/college education 170 (20)

 ��� ���  Secondary education 141 (16)

 ��� ���  Primary or no formal education 557 (64)

Setting

 ��� Specialised hospitals: both from Addis Ababa (n, %)

 ��� ���  Tikur Anbessa Hospital 139 (16)

 ��� ���  St Paul’s Hospital 153 (17)

 ��� General hospitals: all from Tigray, except Yekatit 12 from Addis Ababa (n, %)

 ��� ���  St Mary Axum Hospital 139 (16)

 ��� ���  Mekelle Hospital 152 (17)

 ��� ���  Lemlem Karl Maychew Hospital 155 (17)

 ��� ���  Yekatit 12 Hospital 159 (18)

Disease characteristics

 ��� BP

Systolic BP (Mean, SD) 139 (21) 144 (22)

Diastolic BP (Mean, SD) 84 (11) 85 (13)

 ��� Controlled BP (<140/90 mm Hg) (n, %) 335 (37) 231 (27)

 ��� Controlled BP (<130/80 mm Hg with DM and/or kidney diseases, *otherwise 
<140/90 mm Hg) (n, %)

268 (30) 202 (24)

 ��� Cardiometabolic comorbid illnesses (n, %)

 ��� ���  Diabetes mellitus 227 (25) 198 (22)

 ��� ���  Dyslipidaemia 57 (6) 45 (5)

 ��� ���  Renal diseases 25 (3) 23 (3)

 ��� ���  Heart failure / myocardial infarction 72 (8) 60 (7)

Antihypertensive treatment characteristics

 ��� Drug class (n, %)

 ��� ���  ACE inhibitors 503 (56) 494 (55)

 ��� ��� ���   Enalapril 499 (56) 492 (55)

 ��� ��� ���   Lisinopril or captopril 4 (0.4) 2 (0.2)

 ��� ���  Beta blockers 167 (19) 166 (19)

 ��� ��� ���   Atenolol 148 (17) 147(16)

 ��� ��� ���   Propranolol, metoprolol or carvedilol 19 (2) 19 (2)

 ��� ���  Calcium channel blockers 449 (50) 439 (49)

 ��� ��� ���   Nifedipine 381 (43) 389 (43)

 ��� ��� ���   Amlodipine or felodipine 68 (8) 50 (6)

 ��� ���  Diuretics† 498 (56) 486 (54)

 ��� ��� ���   Hydrochlorothiazide 428 (48) 421 (47)

 ��� ��� ���   Furosemide 76 (9) 71 (8)

Continued
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Characteristics Current visit Prior visit

 � � �   Spironolactone 72 (8) 66 (7)

 � �  Others (methyldopa, nitrates or losartan) 19 (2) 13 (1)

 � Duration of therapy years (median, IQR) 4 (7)

 � Visit schedule in months (mean, SD) 2.3 (2.0)

 � Adherence (MMAS ≥7) (n, %) 355 (40)

 � Therapy (n, %)

 � �  Monotherapy 343 (38) 363 (41)

 � �  Multidrug therapy 550 (62) 521 (59)

 � Treatment intensified in patients with uncontrolled BP at current visit (n=540)‡ 
(n, %)

123 (23)

Mono/multidrug therapy is limited to antihypertensive medications.
*Otherwise: patients with hypertension without DM or kidney disease.
†Some patients had more than one type of diuretics.
‡For 22 of 562 patients with uncontrolled BP at the current visit, the medication history was not complete. Treatment intensification could 
thus only be calculated for 540 patients.
BP, blood pressure; DM, diabetes mellitus; MMAS, Morisky Medication Adherence Scale.

Table 1  Continued 

343 patients on monotherapy were prescribed diuretics 
(n=127).

Determinants of BP control
BP <140/90 mm Hg (primary analysis)
According to our multivariable logistic regression model 
(table  2), factors significantly associated with achieving 
target BP at the current visit were age (OR 0.99, 95% CI 
0.98  to 1.00), follow-up at general hospitals (OR 1.89, 
95% CI 1.26 to 2.83), inadequately controlled BP at prior 
visit (OR 0.30, 95% CI 0.21  to  0.43), longer treatment 
duration per year (OR 1.04, 95% CI 1.01  to 1.06) and 
prescribed diuretics (OR 0.68, 95% CI 0.50 to 0.94).

Determinants of treatment intensification
The only statistically significant determinant for treat-
ment intensification in the multivariable analyses was 
longer treatment duration (OR 1.05, 95% CI 1.02 to 1.09) 
(table 3).

Sensitivity (secondary) analyses
In our first sensitivity analyses, using BP <130/80 mm Hg 
for patients with DM and/or renal disease, and for all other 
patients <140/90 mm Hg as cut-offs, uncontrolled BP at 
the prior visit had a negative effect on achieving target BP 
at the current visit (OR 0.25, 95% CI 0.17 to 0.37). Medi-
cations prescribed during the prior visit, except diuretics 
(OR 0.60, 95% CI 0.40  to  0.90), were not significantly 
associated with achieving controlled BP at the current 
visit. Unlike the primary analyses, age, treatment dura-
tion and hospital type did not show statistically significant 
effects on current visit BP status (see online supplemen-
tary table 3).

In the sensitivity analyses for BP control 
(see online supplementary table 4) and treatment inten-
sification (see online supplementary table 5), the results 
were mostly similar with the main analysis (tables 2 and 
3, respectively). As expected, more severe hypertension 

stage was associated with more difficulty to achieve target 
BP: stage II hypertension (OR 0.17, 95% CI 0.09 to 0.35) 
and stage I hypertension (OR 0.34, 95% CI 0.17 to 0.67). 
However, the number of comorbid illnesses was not a 
significant determinant of achieving target BP. In case of 
age, older age groups were less likely to achieve target BP 
than younger age groups (<35 years): 55–64 years old (OR 
0.41, 95% CI 0.20 to 0.83) and ≥65 years old (OR 0.46, 
95 CI 0.22 to 0.93). Supplementary analysis for treatment 
intensification (see  online  supplementary table 5) gave 
similar results with main analysis on table 3, where only 
duration of therapy was a significant determinant (OR 
1.05, 95% CI 1.02 to 1.08) for more treatment intensifi-
cation. The majority (94%) of participants had been on 
medication for at least for 6 months. Exclusion of the 6% 
of patients who had recently started therapy (<6 months 
ago) in the sensitivity analysis (see online supplementary 
table 6) did not change our findings reported in table 2. 
The proportion of patients with controlled BP (39%) 
remained similar as well. Duration of therapy remained 
a significant determinant for achieving target BP and for 
intensifying treatment.

Discussion
In this study, nearly two-thirds of patients on antihyper-
tensive medication had uncontrolled BP. Drugs were 
prescribed from four antihypertensive drug classes, 
ACE inhibitors, diuretics, calcium channel blockers and 
beta blockers. Generally, a single-specific agent (over 
90%) was prescribed within a class, enalapril, hydrochlo-
rothiazide, nifedipine and atenolol, respectively. Age of 
patients, uncontrolled BP at the prior visit and a treat-
ment regimen containing diuretics contributed to poorer 
BP control. Follow-up in a general hospital compared with 
a specialised hospital and longer treatment duration were 

https://dx.doi.org/10.1136/bmjopen-2016-015743
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Table 2  Determinants of achieving target BP (BP <140/90) at current visit in ambulatory patients with hypertension

Variables

Controlled BP Bivariable estimates 
OR (95% CI)

Multivariable estimate 
OR (95% CI)No Yes

Demographics

 � Age (mean, SD), year 58 (13) 56 (15) 0.99 (0.98 to 1.00) *0.988 (0.976 to 0.997)

 � Gender (n, %) Male 219 (67) 109 (33) Ref

Female 331 (60) 220 (40) *1.34 (1.00 to 1.78) 1.12 (0.80 to 1.55)

 � Smoking (n, %) No 514 (62) 312 (38) Ref

Yes 37 (65) 20 (35) 0.89 (0.51 to 1.56)

 � Alcohol use (n, %) No 310 (63) 184 (37) Ref

Yes 232 (61) 146 (39) 1.06 (0.81 to 1.40)

 � Marital status (n, %) Single 187 (60) 124 (40) Ref

Married 359 (63) 208 (37) 0.87 (0.66 to 1.16)

 � Educational status (n, %) College/University 110 (65) 60 (35) Ref

Secondary 86 (61) 55 (39) 1.17 (0.74 to 1.86)

Primary /not formal 345 (62) 212 (38) 1.13 (0.79 to 1.61)

 � Hospital type (n, %) Specialised 199 (68) 93 (32) Ref

General 363 (60) 242 (40) *1.43 (1.06 to 1.92) *1.89 (1.26 to 2.83)

Disease characteristics (n, %)

 � Diabetes mellitus No 413 (62) 257 (38) Ref

Yes 149 (66) 78 (34) 0.84 (0.61 to 1.15)

 � Dyslipidaemia No 523 (62) 317 (38) Ref

Yes 39 (68) 18 (32) 0.76 (0.43 to 1.35)

 � Renal disease No 542 (62) 330 (38) Reference

Yes 20 (80) 5 (20) 0.41 (0.15 to 1.10) 0.58 (0.19 to 1.71)

 � Heart failure/ MI No 518 (63) 307 (37) Ref

Yes 44 (61) 28 (39) 1.07 (0.66 to 1.76)

 � Controlled BP at prior visit No 424 (68) 199 (32) *0.37 (0.27 to 0.51) *0.30 (0.21 to 0.43)

Yes 102 (44) 129 (56) Ref

Antihypertensive treatment characteristics

 � Duration of therapy, years (mean, SD) 6.2 (6.4) 7. 4 (8.3) †1.02 (1.00 to 1.04) *1.04 (1.01 to 1.06)

 � Adherent (MMAS>7) (n, %) No 319 (60) 212 (40) Ref

Yes 233 (66) 122 (34) †0.79 (0.60 to 1.04) 0.80 (0.58 to 1.09)

 � Revisit schedule in months (Mean, 
SD)

2.2 (1.4) 2.0 (1.2) *0.89 (0.82 to 0.97) 0.91 (0.82 to 1.02)

 � Therapy at prior visit (n, %) Monotherapy 225 (62) 138 (38) Ref

Multidrug therapy 326 (63) 195 (37) 0.98 (0.74 to 1.29)

 � Antihypertensive medications at prior visit

 � ACE inhibitors (n, %) No 259 (64) 144 (36) Ref

Yes 303 (61) 191 (39) 1.13 (0.86 to 1.49)

 � Beta blockers (n, %) No 472 (65) 259 (35) Ref

Yes 90 (54) 76 (46) *1.54 (1.09 to 2.16) 1.42 (0.95 to 2.10)

 � Calcium channel blockers (n, %) No 290 (63) 168 (37) Ref

Yes 272 (62) 167 (38) 1.06 (0.81 to 1.39)

 � Diuretics (n, %) No 243 (59) 168 (41) Reference

Yes 319 (66) 167 (34) *0.76 (0.58 to 0.99) *0.68 (0.50 to 0.94)

Only patients with available data were included in the analyses, therefore numbers may sometimes differ from table 1. Percentages are 
calculated per row. Statistically significant values: *p<0.05. Variables with *p < 0.05 or †p<0.20 in the bivariable model were included in the 
multivariable model. Variables with a p<0.05 in the multivariable model are indicated with * and set in bold typeface. Mono/Multidrug therapy 
was for antihypertensive medications.
BP, blood pressure; MMAS, Morisky Medication Adherence Scale; MI, myocardial infarction; Ref, reference.
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Table 3  Treatment intensification determinants for ambulatory patients with hypertension with uncontrolled BP at current visit

Variables

Treatment 
intensified

Bivariable 
estimates OR 
(95% CI)

Multivariable 
estimate
OR (95% CI)No Yes

Demographics

 � Age (mean, SD), Year 57 (13) 60 (13)  1.02 (1.00 to 1.04)

 � Gender (n, %) Male 167 (80) 41 (20) Ref

Female 241 (75) 80 (25) †1.35 (0.88 to 2.07) 1.47 (0.91 to 2.37)

 � Smoking (n, %) No 383 (77) 113 (23) Ref

Yes 27 (79) 7 (21) 0.88 (0.37 to 2.07)

 � Alcohol use (n, %) No 225 (76) 73 (25) Ref

Yes 180 (80) 44 (20) 0.75 (0.49 to 1.15)

 � Marital status (n, %) Single 138 (77) 42 (23) Ref

Married 269 (78) 76 (22) 0.93 (0.60 to 1.43)

 � Educational status (n, %) College/University 82 (78) 23 (22) Ref

Secondary 58 (70) 25 (30) 1.54 (0.80 to 2.97)

Primary /not 
formal education

262 (79) 70 (21) 0.95 (0.56 to 1.62)

 � Hospital type (n, %) Specialised 137 (73) 51 (27) Ref

General 280 (80) 72 (21) †0.69 (0.46 to 1.04) 0.83 (0.51 to 1.37)

Disease characteristics (n, %)

 � Diabetes mellitus at current visit No 311 (79) 84 (21) Ref

Yes 106 (73) 39 (27) †1.36 (0.88 to 2.11) 1.10 (0.67 to 1.81)

 � Dyslipidaemia at current visit No 388 (77) 113 (23) Reference

Yes 29 (74) 10 (26) 1.19 (0.56 to 2.50)

 � Renal disease at current visit No 403 (77) 118 (23) Ref

Yes 14 (74) 5 (26) 1.22 (0.43 to 3.45)

 � Heart Failure/MI at current visit No 384 (77) 112 (23) Ref

Yes 33 (75) 11 (25) 1.14 (0.56 to 2.33)

 � Controlled BP at prior visit No 312 (77) 96 (24) †1.50 (0.85 to 2.66) 1.38 (0.76 to 2.50)

Yes 83 (83) 17 (17) Ref

Antihypertensive treatment characteristics

 � Duration of therapy years (mean SD) 5.7 (4.1) 8.1 (7.4) *1.05 (1.02 to 1.08) *1.05 (1.02 to 1.09)

 � Adherence (MMAS ≥7) (n, %) No 232 (76) 73 (24) Ref

Yes 178 (78) 49 (22) 0.88 (0.58 to 1.32)

 � Therapy at prior visit
 � (n, %)

Monotherapy 168 (76) 53 (24) Ref

Multidrug therapy 249 (78) 70 (22) 0.89 (0.59 to 1.34)

Statistically significant values: *p<0.05. Variables with *p<0.05 or †p<0.2 in the bivariable model were included in the multivariable 
model. Variables with a p<0.05 in the multivariable model are indicated with * and set in bold typeface. Percentages are calculated per row. 
Treatment intensification was calculated for 540 patients who had complete medication history (including dose and frequency) on both visits 
and uncontrolled BP at current visit.
BP, blood pressure; MMAS, Morisky Medication Adherence Scale; MI, myocardial infarction; Ref, reference.

associated with a better BP control. Duration of therapy 
on antihypertensive medication was the only, although 
modestly, significant contributing factor of treatment 
intensification (also for achieving target BP).

When looking at other studies on hypertension aware-
ness, treatment and control in Africa, 41 out of 44 studies 
showed a lower proportion of patients with controlled 
BP (these studies reported levels of control ranging 

from  <1% to 33%) than our study.8 The reported wide 
variation could be explained by population differences 
and variation in study set-ups. The level of BP control 
in our study was between that reported in two studies 
performed in a Southern Ethiopian hospital.16 23 Gudina 
et al studied the prevalence of hypertension among 
patients visiting a hospital for any reason, and of patients 
with known hypertension, 44% were controlled.23 In the 
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other study, 50% of patients had achieved their target 
BP.16 This study was more of similar to ours; patients were 
included who visited an outpatient hypertension clinic 
and who had been treated for at least 12 months in the 
study hospital.16 Unfortunately, information on duration 
of the therapy was not included in these studies.16 23 In 
comparison with studies from western countries, the 
percentages of patients with adequately controlled BP 
and those who received treatment intensification were 
lower in our study than in North American countries but 
similar to some European countries.24 25 These differ-
ences may be explained in part by different national 
guidelines recommendations. However, as reported else-
where, it is not only differences between guidelines, but 
also how much effort countries put in implementation of 
these recommendations.25 While the Ethiopian guideline 
is similar to the USA guidelines,22 24 possible differences 
in implementation, due to African factors including 
resource limitations, low priority for non-communi-
cable diseases and healthcare providers’ behaviour and 
skills may in part explain the low level of BP control.26 
However, comparing our results with population-based 
studies in western countries or those in other parts of 
Africa should be done with caution as we investigated two 
regional Ethiopian hypertensive populations treated at a 
hospital setting only.

In our study, one of the determinants for achieving target 
BP was the healthcare setting. Patients who are referred 
to specialised hospitals may be more complex—in terms 
of comorbidities or severity of hypertension. Numeri-
cally, patients received more treatment intensification at 
specialised hospitals (27%) than at generalised hospitals 
(21%), although these differences were not significant in 
our bivariable and multivariable analyses (table 3). Thus, 
the additional effort provided in these specialised hospi-
tals may have not been sufficient to offset the difficulties 
in achieving BP control in the more complex patient 
population. Younger age was another significant deter-
minant for achieving target BP. Prescribers in our study 
may have accepted higher BP in older patients, possibly 
because of tolerability or perceived lack of need for tight 
BP control. Recent evidence, however, suggests that ‘the 
lower is the better’, also in older patients.27 28 Neverthe-
less, guidelines lack consistency on BP targets for the 
elderly,29 especially when patients are frail and doctors 
may not aim for tight BP control. Another determinant 
of BP control was the type of medication prescribed. 
Most of our study participants received diuretics, the first-
line antihypertensive agents. We have no data in which 
order medication was initiated. Therefore, we can only 
speculate why treatment regimens containing these drugs 
did not show better BP control. Since three quarters of 
diuretics-containing regimens in our study existed of two 
drugs only (see online  supplementary table 2), patients 
may need additional antihypertensive therapy.

Only one-fifth of patients with uncontrolled BP at the 
current visit had their treatment intensified. Longer 
treatment duration was the only statistically significant 

determinant for intensification. Possibly, it took some 
while before prescribers could intensify treatment. Ulti-
mately, the lack of BP control at the prior visit was the 
strongest predictor of patients not having controlled BP 
at current visit. This seems to suggest some level of ‘clin-
ical inertia’, where doctors are slow to respond to clinical 
parameters. This practice indicates a need to intensify 
therapy. Indeed, a lack of achieving BP control may 
also be explained by true therapy resistant hypertension 
(although only 17% of patients received three or more 
antihypertensive agents at the prior visit).30–33 Moreover, 
prescribers may not intensify treatment if they suspect 
that increased BP levels may be related to a suspected 
or reported poor compliance for a particular patient. 
Poor medication adherence is known as an important 
determinant for controlling hypertension.34 The level 
of adherence we observed (40% and 57% for MMAS-8 
with a cut-off at >6 and ≥6, respectively) was close to that 
reported by Asgedom et al (35% and 61%, respectively).16 
Two other Ethiopian studies reported low levels of adher-
ence, although more difficult to compare as they used 
a four-point MMAS.35 36 Surprisingly, the level of adher-
ence was not associated with BP control in our main and 
sensitivity analyses (see  online  supplementary table 1). 
Similarly in the study by Asgedom et al, a hospital-based 
study in Southern Ethiopia, no relation with adherence 
and BP control was observed.16 Self-reported medication 
adherence may be overestimated and therefore lead to 
bias.

We found that more women with hypertension than 
men were included in our study, and that few patients 
smoked. Our study was not a population study designed to 
evaluate prevalence of hypertension, and the reason why 
more women were included could have been that women 
seek more care than men. Although a recent communi-
ty-based study evaluating prevalence of hypertension in 
Ethiopia suggested more women were hypertensive than 
men,13 a meta-analysis including hospital-based studies15 
and another recent hospital-based study reported a 
higher prevalence of males with hypertension.16 The 
higher prevalence of women in our study does not appear 
to have a strong impact on our study findings, as gender 
was not a significant determinant for BP control BP or 
treatment intensification.

Poor hypertension control should be addressed in a 
holistic approach that includes lifestyle modification and 
management of comorbid illnesses. Our study was largely 
performed in urban areas with the highest prevalence of 
hypertension in Ethiopia, likely attributed to adoption of 
a Western lifestyle.15 Still, our patient population looks 
very different from that in European or USA studies, that 
is, few smokers and few patients with (known) cardiomet-
abolic comorbidities.

Strengths and limitations
As far as we are aware, this was the first study of its kind in 
Ethiopia covering a relatively diverse population. Our data 
included patients from hypertension outpatient clinics of 

https://dx.doi.org/10.1136/bmjopen-2016-015743
https://dx.doi.org/10.1136/bmjopen-2016-015743
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six public hospitals in the capital city and northern region 
of Ethiopia.

A limitation of our study was the validity of the BP 
measure used. We analysed BP measurements as 
recorded in patients’ medical records that reflected 
actual clinical practice, but these values may be subject 
to recording and measurement error. It is not clear how 
prescribers considered measurement variability or if 
any attempt was made to avoid ‘white-coat’ hyperten-
sion, for example, by repeating BP measurement. Still, 
many observational studies use medical records—with 
data collected in routine practice—as a data source. 
Future studies may consider using standardised assess-
ment of BP. In our study, the level of BP control was 
assessed for two consecutive visits only. Follow-up at 
more visits may still be needed, as achieving BP control 
may require more time and would thus provide a better 
understanding of doctors truly being slow to intensify 
treatment.

Another limitation is that medical records did not 
include extensive or well-structured patient informa-
tion. For example, comorbidities may be under-reported. 
For this reason, we limited evaluated comorbidities to 
cardiometabolic diseases as these are relevant to hyper-
tension prognosis and treatment and are more likely 
to have been recorded in the charts. We did not study 
if prescribing was in line with guideline recommenda-
tions, that is, based on comorbidities, but focused instead 
on the actual impact of prescribing on BP. This study 
focused on public secondary and specialised hospitals; 
therefore, the results may not be generalisable to other 
settings such as private practices and primary healthcare 
centres. Differences in socioeconomic status did not 
seem related with type of drug prescribed. This may have 
affected redeeming prescriptions at the pharmacy, but we 
did not have that information. We did not query patients 
for economic reasons of non-compliance, for example, if 
they could afford their medication or that they needed to 
travel too far to collect medication. We used the validated 
MMAS-8 questionnaire and did not want to overburden 
patients further. Nevertheless, educational status—a 
proxy for socio economic status—in our study population 
was not related to BP control.

Finally, as in all studies we were not able to include all 
previously reported potential confounders for achieving 
BP control.35 For example, type of prescriber (was diffi-
cult to retrieve from medication charts), or medication 
counselling and patient’s own knowledge of hypertension 
and treatment goals (would have required further inter-
view time) may require further study.

Conclusion
Nearly two-thirds of patients on antihypertensive medi-
cation did not achieve target BP during routine clinical 
follow-up, and only a quarter of these patients with uncon-
trolled BP received treatment intensification. To improve 
care for patients visiting Ethiopian hospital hypertension 

clinics, focus should be on older patients and interven-
tions may be needed for specialised centres.
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