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Introduction

Hypertension is a significant worldwide public health problem 
due to the high frequency and risk of developing cardiovascu-
lar and renal diseases.1 It affects more than 1 billion people in 
the world with a terrifying projection to be 1.56 billion by the 
year 2025.2 Almost three-quarters of people with hypertension 
(639 million people) live in developing countries with limited 
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health resources.1,2 In Ethiopia, there is different prevalence 
report in different studies and across different regions of the 
country.3,4 Systematic meta-analyses conducted in 2014 using 
published and unpublished articles showed that the prevalence 
of hypertension in Ethiopia was 19.6%.4

The prevention and control of hypertension has not yet 
gotten due consideration in many developing countries.5 
Hypertension is responsible for at least 40.6% of deaths due 
to all coronary heart diseases (CHDs), 38.5% of deaths due 
to stroke, and the second leading cause of end-stage renal 
disease (ESRD).6 Blood pressure (BP) lowering significantly 
reduces vascular risk across various baseline BP levels and 
comorbidities.7–10 Unfortunately, the majority of patients’ BP 
was poorly controlled in most health care settings, especially 
in countries with minimal resources.7,9,11,12

Poorly controlled BP is also associated with various med-
ical and psychosocial complications, low health-related 
quality of life, and increased health care costs.13 Silent clini-
cal picture and higher prevalence of hypertension, low peo-
ple awareness (43%), poor adherence to antihypertensive 
medication, bad dietary habits, and high costs of drugs con-
tribute to poor BP control.5,14–16 Moreover, in developing 
countries, government priority is given to acute disorders, 
child and maternal health care, and control of communicable 
diseases, giving very little emphasis on chronic non-commu-
nicable diseases.4

The choice of antihypertensive drug classes is influenced 
by many factors such as age, race, stage of hypertension, 
presence of concomitant disease, and cost of medications.17,18 
Initial treatment for the black population is either thiazide 
diuretics (TDs) or calcium channel blockers (CCBs) alone or 
in combination. For adult patients with hypertension and 
chronic kidney disease (CKD), or without diabetes, the ini-
tial choice will be angiotensin-converting enzyme inhibitors 
(ACEIs) or angiotensin receptor blockers (ARBs) alone or in 
combination with other drug classes irrespective of age and 
race.15,19 Hypertension management guidelines, in large part, 
are evidence-based and are usually dictated by randomized 
controlled trial data and observational studies. Published 
guidelines help in clinical decision-making, decrease prac-
tice variations, guide correctness, and measure the quality of 
health care.20,21 One of the most commonly used guidelines 
considered as the “gold standard” consensus guideline for 
the management of hypertension was the Eighth Joint 
National Committee (JNC-8). JNC-8 provides shreds of evi-
dence on detection, evaluation, and treatment of elevated BP. 
This guideline was used as a standard reference for this study 
because awareness and accessibility of guidelines were ini-
tial criteria to evaluate the status of clinician’s adherence to 
hypertension treatment guidelines.21 Besides, Ethiopia does 
not have its hypertension treatment guideline and for the 
time being, this guideline is widely used by both clinicians 
and clinical pharmacist.22

The overall principles common to hypertension manage-
ment guidelines are implementation of lifestyle modifications 

in addition to pharmacotherapy to control BP. However, clini-
cal practice guidelines do not consistently change clinicians’ 
behavior, control of high BP remains suboptimal, so we need 
to evaluate it’s use and impact on BP control.7

Several studies were conducted worldwide on the effect 
of guideline adherence on BP control.19,22,23 However, little 
data are available in Ethiopia and clinician’s guideline adher-
ence relation to BP control is not well studied. Also, among 
previous studies, there are conflicting results between pre-
scribing patterns and level BP control status. For example, a 
study conducted in Kenya concluded that combination ther-
apy was associated with poor patient adherence and hence 
poor BP control.24 In contrast, according to a study con-
ducted in Gondar, Ethiopia, loose combination pills therapy 
produced better BP control than monotherapy.25 Another 
study conducted in Jimma, Ethiopia, showed that the number 
of antihypertensive medications prescribed was not associ-
ated with BP control.26 Furthermore, studies on guidelines 
adherence and rate of BP control have been limited by cross-
sectional study design; therefore, this prospective cohort 
study was conducted to assess clinicians’ adherence to 
hypertension treatment guidelines and BP control among 
ambulatory adult hypertensive patients at Jimma University 
Medical Center (JUMC).

Methods

Study period and setting

This study was conducted for 3 months among hypertensive 
patients who had regular follow-up at Jimma University 
Ambulatory Cardiac Clinic from 20 March to 20 June 2018.

Study design

A general prospective cohort follow-up study was employed.

Study population

Patients included in the study were all hypertensive patients 
with age ⩾18 years, with a documented diagnosis of hyper-
tension, had at least two medical appointments in the year 
preceding the study, having a medical appointment every 
month and complete medical records. We excluded pregnant 
women, patients with confirmed neurologic and psychiatric 
disorders with their respective specialists, since it was chal-
lenging to assess medication adherence statuses in acutely 
ill patients with similar tools like that of other study 
participants.

Sample size and sampling technique

The sample size of participants for this study was calculated 
using the Cochran formula for sample size calculation for 
categorical variables. A previous study at Jimma University 
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Hospital, Ethiopia, reported that the rate of BP control was 
50%.26 The minimum sample size required for this study 
was 384 based on the standard normal distribution (Z = 1.96) 
with a confidence interval (CI) of 95% and margin of error 
of 0.05. Finally, 416 patients were included after adjusting 
for a 10% non-respondent rate. All hypertensive patients 
who visited the ambulatory cardiac clinic during the study 
period and fulfilled inclusion criteria were included in this 
study.

Data collection and tool

Questionnaire and data abstraction format were prepared by 
reviewing different literatures. To assure the validity of the 
data collection tool, a structured questionnaire was devel-
oped translated to local languages (Amharic and Afan 
Oromo) and then back to English. A pre-test of data collec-
tion format was performed on 5% of the sample before con-
ducting the study. Primary data collected from patients by 
face-to-face interview. Secondary data such as prescribed 
drugs, BP measurements, and comorbid illness were col-
lected from patients’ chart daily during their visit.

In this study, hypertensive patients that fulfill the inclu-
sion criteria were selected at the first month of data collec-
tion period and BP measurement at this first visit was 
considered as a baseline. Then, only those patients who vis-
ited the clinic at the first month were consequently followed 
for the next 3 months.

Operational definitions

Physical activity

It was assessed by asking each participant the number of 
minutes per day and the number of days per week patients 
doing physical activity. Then, participants were classified as 
physically active if they reported that they were farmers or if 
they reported that they exercise greater than 30 min for 
greater than 5 days of the week otherwise they were classi-
fied as physically inactive.

Bodyweight

It was measured using a digital scale and height was 
measured using a portable height board at a standing posi-
tion. Body mass index (BMI) was calculated as weight in 
kilogram divided by squared height. We defined over-
weight as BMI of 25–29.9 kg/m2 and obese when BMI is 
⩾30 kg/m2.

Morisky Medication Adherence Scale-8

It was used to assess the medication taking behavior of 
patients, the total score = >2 (low adherence), score = 0.25–2 
(medium adherence), and score = 0 (high adherence).27

Guidelines adherence

It was measured by the proportion of total number of hyper-
tensive patients treat based on JNC-8 guideline divided by 
the total number of participants. The primary outcome was 
the rate of BP control.28

Controlled BP

Defined systolic blood pressure (SBP) measurement 
<140 mm Hg and diastolic blood pressure (DBP) of 
<90 mm Hg for age less than 60 years and SBP <150 mm Hg 
and DBP of <90 mm Hg for age greater than or equal to 
60 years old based on average BP measurements, otherwise 
defined as uncontrolled BP.22

Data processing and analysis

The data were entered using EpiData version 3.1 and 
exported to the Statistical Package for Social Science (SPSS) 
version 21.0 for analysis. Continuous variables were pre-
sented as mean values (standard deviation). Categorical vari-
ables were presented as frequency and percentages. The 
frequency of each pharmacological class and individual anti-
hypertensive medications were expressed as a percentage. If 
there was switching from one drug to another drug during 
the visit, the last regimen was included for analysis. BP was 
calculated by taking the average of three consecutive visits 
BP measurement. BP was categorized as controlled and 
uncontrolled based on the JNC-8 treatment guidelines. 
Binary logistic regression was used to determine the effect of 
each independent variable on BP control. Variables with a 
p-value less than 0.25 in the bivariate analysis were then 
included in a multivariable logistic regression analysis to 
identify key independent variables influencing BP control.29 
In multivariate analysis, variables with a p-value of <0.05 
were considered statistically significant.

Results

Patient selection processes and baseline 
characteristics of the participants

A total of 686 hypertensive patients visited the hypertension 
clinic during the study period. Four hundred and fifty-nine 
hypertensive patients fulfilled inclusion criteria and were 
invited to participate in the study, of these, 416 participants 
were finally included in the final analyses with a response 
rate of 90.6% (Figure 1). As depicted in Table 1, more than 
half (57.0%) of the participants were males. The mean age of 
the participants was 56.50 ± 11.96 years, with a minimum of 
22 years old and a maximum of 89 years old. Nearly, two-
thirds (68.3%) of the participants were married and the 
majority (65.9%) of them live in an urban area. Among par-
ticipants, 114 (27.4%) had no formal education, 89 (21.4%) 
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were merchants, and 109 (26.2%) had monthly income 
greater than 3000 Ethiopian birr (ETB).

The majority (63.5%) of participants have been taking 
salt with food. More than half, 222 (53.4%) of the partici-
pants were physically inactive and 89 (21.4%%) were over-
weight (BMI = 25–29.9) and 13 (3.1%) were obese (BMI 
⩾30). One hundred and three (24.8%) participants were 
alcohol drinkers, 138 (33.2%) were chat chewers, 20 (4.8%) 
were cigarette smokers, and 238 (57.2%) drunk coffee. Out 
of the total study participants, 258 (62.0%) had comorbidi-
ties. One hundred and four (25.0%) of the participants had 
diabetes mellitus (DM), and 38 (9.1%) and 39 (9.4%) had 
CHD and dyslipidemia, respectively. Fourteen (3.4%) par-
ticipants had other comorbidities (anemia, peripheral neu-
ropathy, lung disease, liver disease, thyroid disorder, and 
human immunodeficiency virus infection). Most of the 
patients, 148 (35.6%) had been on antihypertensive therapy 
for between 1 and 5 years (Table 2).

Clinicians’ adherence to hypertension treatment 
guidelines

Most prescribers perceived that JNC-8 hypertension treat-
ment guideline was evidence-based and helpful in the man-
agement of patients. However, the overall adherence of 
clinicians to JNC-8 guidelines was low, 184 (44.2%) 
(Figure 2).

Patients’ adherence to hypertension treatment

A total of 410 study participants were treated with one or 
more antihypertensive medication at JUMC during the study 

period. From patients’ self-response to the 8-item Morisky 
Medication Adherence Scale (MMAS-8), the overall preva-
lence of antihypertensive medication adherence was 191 
(46.6%) (Figure 3).

BP control levels among hypertensive patients

Overall, 178 (42.8%) hypertensive patients attained ade-
quate BP control, which means BP below 140/90 mm Hg 
for age less than 60 years, and for DM and CKD patients, 
BP below 150/90 mm Hg was considered as a target for age 
⩾60 years old based on average BP measurement. The 
mean SBP was 143.82 ± 15.08 mm Hg, while the mean 
DBP was 87.37 ± 8.40 mm Hg. From the total study partici-
pants, 207 (49.8%) of them had controlled SBP; while more 
than half of (52.2%) study participants had controlled DBP 
(Table 3).

Determinants of uncontrolled BP among 
hypertensive patients

After adjusting for covariates, in multivariate logistic regres-
sion analyses, age, medication non-adherence, and clinicians’ 
non-adherence to JNC-8 guidelines were significantly associ-
ated with uncontrolled BP. In this study, those aged ⩾60 years 
were 48% (adjusted odd ratio (AOR) = 0.52, CI = 0.31–0.88, 
p = 0.015) less likely to have uncontrolled BP than those aged 
<60 years. The rate of BP control was not significantly asso-
ciated with monthly income (AOR = 2.29, CI = 0.93–5.65, 
p = 0.073). In addition, medication non-adherent patients 
were 1.64 times more likely to have uncontrolled BP than 
adherents (AOR = 1.64, CI = 1.04–2.58, p = 0.034). As well, 

Ambiguous and 

incomplete 

data =6

Total patients invited to participate in the 
study= 459 

Total pa�ents
refused to
par�cipate=9

Total pa�ents agree to par�cipate=450

Lost patients 

Visit 1=11 

Visit 2=7 

Visit3 =10 

Total =28 

Total pa�ents
analyzed=416

Total number of hypertensive pa�ents
visited hypertension clinic during study
period(n= 686)

Excluded (n= 227) 
   Have no appointment 
   every month (n=201) 
    Had no two times previous 
   visit (n=19) 
    Patient with neurologic and 
psychiatric disorder (n=7) 

Figure 1.  Hypertension patient selection flowchart at Jimma University Medical Center from 20 March 2018 to 20 June 2018.
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patients treated not based on JNC-8 treatment guideline were 
two times more likely to have uncontrolled BP as compared 
to patients treated with recommendations of JNC-8 guideline 
(AOR = 2.33, CI = 1.49–3.64, p = 000) (Table 4).

Discussion

Hypertension is a chronic disease that requires lifelong treat-
ment. The result of this study showed that less than one-half 
(42.8%) of hypertensive patients had controlled BP. The 
result was closely similar to studies done in Nigeria (45.3%), 

Kenya (46%), and University of Gondar (42.9%).30–32 The 
finding is also similar to the result from Adama Hospital 
Medical College (43.6%) and previous study at Jimma 

Table 1.  Socio-demographic characteristics of hypertensive 
patients at JUMC, 2018.

Variables Characteristics Frequency (%)

Age (years) Mean ± SD 56.50 ± 11.96
<60 220 (52.9)
⩾60 196 (47.1)

Sex Male 237 (57.0)
Female 179 (43.0)

BMI Mean ± SD 24.24 ± 2.32
18.5–24.9 314 (75.5)
25–29.9 89 (21.4)
⩾30 13 (3.1)

Marital status Single 12 (2.9)
Married 284 (68.3)
Divorced 55 (13.2)
Widowed 65 (15.6)

Residency Urban 274 (65.9)
Rural 142 (34.1)

Education 
level

No formal education 114 (27.4)
Primary education (1–8 
grade)

110 (26.4)

Secondary education (9–12 
grade)

100 (24.0)

Tertiary education (diploma 
and above)

92 (22.1)

Current 
occupation

Civil servant 69 (16.6)
Merchant 89 (21.4)
Farmer 74 (17.8)
House wife 47 (11.3)
Retired 36 (8.7)
Jobless 70 (16.8)
Othersa 31 (7.5)

Monthly 
income (ETB)

<1000 58 (13.9)
1001–2000 68 (16.3)
2001–3000 74 (17.8)
>3000 109 (26.2)
Without well-defined 
monthly income

107 (25.7)

Living status I live alone 59 (14.2)
I live with family 328 (78.8)
Othersb 29 (7.0)

SD: standard deviation; BMI: body mass index; ETB: Ethiopian birr.
aDrivers, daily laborer, non-governmental organization, and private work.
bLive with friends and prison.

Table 2.  Lifestyle-related factors and clinical characteristics of 
hypertensive patients at JUMC, 2018.

Factors Frequency (%)

Add salt to food Yes 264 (63.5)
No 152 (36.5)

Alcohol use Yes 103 (24.8)
No 313 (75.2)

Chew chat Yes 138 (33.2)
No 278 (66.8)

Cigarette smoking Never smoked 303 (72.8)
Ex-smoker 93 (22.4)
Current smoker 20 (4.8)

Physical activity Physically active 194 (46.6)
Physically inactive 222 (53.4)

Drink coffee Yes 238 (57.2)
No 178 (42.8)

Use traditional medicine Yes 16 (3.8)
No 400 (96.2)

Comorbidity Hypertension alone 158 (38.0)
DM 104 (25.0)
CKD 16 (3.8)
CHF 31 (7.5)
CHD 38 (9.1)
DM and CKD 16 (3.8)
Dyslipidemia 39 (9.4)
Othersa 14 (3.4)

Duration on treatment 
(years)

<1 67 (16.1)
1–5 148 (35.6)
>5–10 144 (34.6)
>10 57 (13.7)

DM: diabetes mellitus; CHF: chronic heart failure; CHD: coronary heart 
disease; CKD: chronic kidney disease.
aAnemia, peripheral neuropathy, lung disease, liver disease, thyroid disor-
der, and human immunodeficiency virus infection.

44.20%, 44%
55.80%, 56%

Adherant Non adherant

Figure 2.  Proportion of clinicians’ adherence to JNC-8 
hypertension treatment guidelines at JUMC, 2018.
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University (43.51%).28,33 However, the rate of BP control 
was better than studies done in Southern China (13.5%) rural 
and urban communities in high-, middle-, and low-income 
countries (32.5%).34,35 The difference might be due to varia-
tion in inclusion criteria, site of studies, and the cut-off points 
used in defining the BP control. We used JNC-8 where BP 
control in >60 years was 150/90 mm Hg, but other studies 
used BP <140/90 mm Hg irrespective of the age. It was also 
higher as compared to a study done in Zewditu Memorial 
Hospital, Addis Ababa (30.1%).22 The difference in the sam-
ple size (356 participants) might have contributed to this dif-
ference. However, the level of BP control found in this study 
was lower than studies done in Hong Kong, China (52.5%), 
Congo (54.2%), and Nekemte Referral Hospital, Ethiopia.36–38 
The higher level of BP control rate might be due to better 
medical and pharmaceutical care to patients, better education 
and awareness of patients to hypertension treatment, and the 
use of different guidelines as a standard in these countries.

The factors that contributed to the inadequate BP control 
in this study were age, patients’ poor medication adherence, 
and inappropriate prescription pattern. The association 

between age and BP control remains a subject of debate; 
both negative and positive relationships have been reported 
in many literatures.39,40 In this study, patients with age 
⩾60 years were less likely to have uncontrolled BP than 
patients with age <60 years. It was similar to studies done in 
Korea and Saudi Arabia,41,42 but contradictory to findings 
from Kenya and Taiwan.31,39 This might be due to the fact 
that older patients perceive themselves as being sick and 
therefore more likely to take their medication. It is also 
argued that older patients receive more attention from their 
family members and this entails more constant reminders to 
have close follow-up and to take their medication, although 
this needs further investigation.

This study showed that medication non-adherent patients 
were more likely to have uncontrolled BP than adherents. 
This finding was in line with studies conducted in Gondar 
University Hospital and Mekelle Public Hospital, 
Ethiopia.32,41 This might be due to that whenever there is 
poor medication adherence, it could be the single most 
important reason for uncontrolled hypertension, since hyper-
tension treatment requires taking the right drug with the right 
dose at right time.

The result of this study showed that among study partici-
pants treated appropriately based on JNC-8 guidelines, 
53.3% had controlled BP as compared to those treated inap-
propriately (34.5%). This result indicated that not adhering 
JNC-8 hypertensive treatment guideline was significantly 
associated with poor BP control (AOR = 2.33, CI = 1.49–
3.64). The finding was similar to the studies conducted at 
Gondar University Hospital and Zewditu Memorial Hospital, 
Addis Ababa, Ethiopia, and it might be due to comparable 
health care professionals, health care service, and medica-
tion availability.22,25 The prevalence of appropriate use of 
antihypertensive medications was 44.2% in this study. It was 
lower than studies conducted in South Indian (65%) and 
South Africa (51.9%).17,42 This difference might be due to 
racial difference, health care setting difference, and lack of 
laboratory and imaging facilities for further screening of tar-
get organ damage in our setting. Besides, it might be 
explained by the difference in doctors’ profiles since the 

Table 3.  Rate of blood pressure control among hypertensive patients at JUMC, 2018.

Description At first visit, n (%) At second visit, n (%) At third visit, n (%) Average BP, n (%)

SBP (mm Hg) (mean ± SD) 140.35 ± 19.05 143.18 ± 15.20 146.90 ± 15.84 143.82 ± 15.08
  Controlled 224 (53.8) 210 (50.5) 187 (45.0) 207 (49.8)
  Uncontrolled 192 (46.2) 206 (49.5) 229 (55.0) 209 (50.2)
DBP (mm Hg) (mean ± SD) 84.73 ± 10.57 87.05 ± 8.04 89.79 ± 10.07 87.37 ± 8.40
  Controlled 231 (55.5) 223 (53.6) 207 (49.8) 220 (52.9)
  Uncontrolled 185 (44.5) 193 (46.4) 209 (50.2) 196 (47.1)
Both SBP and DBP
  Controlled 179 (43.0) 174 (41.8) 180 (43.3) 178 (42.8)
  Uncontrolled 237 (57.0) 244 (58.2) 236 (56.7) 238 (57.2)

BP: blood pressure; SD: standard deviation; SBP: systolic blood pressure; DBP: diastolic blood pressure.

46.60%, 47%
53.40%, 53%

Adherant Non adherant

Figure 3.  Prevalence of patients’ medication adherence at 
JUMC, 2018.
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Table 4.  Binary logistic and multiple regression analyses to identify factors associated with uncontrolled blood pressure among 
hypertensive patients at JUMC, 2018.

Variables BP control status COR (95% CI) p-value AOR (95% CI) p-value

Controlled Uncontrolled

Age category <60 75 139 1.00 1.000 1.00 1.000
⩾60 100 96 0.52 (0.35–0.77) 0.001 0.52 (0.31–0.88) 0.015

Residency Urban 108 162 1.00 1.000 1.00 1.000
Rural 67 73 0.73 (0.48–1.20) 0.128 0.92 (0.49–1.75) 0.807

Education status No formal education 56 58 0.81 (0.47–1.42) 0.469 1.29 (0.50–3.36) 0.603
Primary 49 61 1.08 (0.63–1.89) 0.794 1.51 (0.62–3.67) 0.362
Secondary 32 68 1.60 (0.89–2.89) 0.118 1.83 (0.77–4.40) 0.174
Tertiary 41 51 1.00 1.000 1.00 1.000

Occupation Civil servant 27 40 1.00 1.000 1.00 1.000
Merchant 31 57 1.24 (0.64–2.39) 0.518 0.94 (0.36–2.45) 0.895
Farmer 32 40 0.84 (0.43–1.65) 0.621 0.76 (0.24–2.39) 0.640
House wife 21 25 0.70 (0.36–1.72) 0.572 0.67 (0.23–2.02) 0.482
Retired 15 21 0.95 (0.42–2.15) 0.893 0.98 (0.32–3.02) 0.966
Jobless 38 32 0.57 (0.29–1.12) 0.102 0.66 (0.22–1.99) 0.465
Othersa 11 20 1.23 (0.51–2.97) 0.649 1.11 (0.34–3.68) 0.862

Monthly income 
(ETB)

<1000 18 40 1.61 (0.82–3.17) 0.166 2.29 (0.93–5.65) 0.073
1001–2000 32 35 0.79 (0.43–1.47) 0.461 0.89 (0.41–1.92) 0.766
2001–3000 27 46 1.24 (0.67–2.28) 0.496 1.22 (0.61–2.44) 0.576
Not well known 53 52 0.71 (0.41–1.22) 0.219 1.07 (0.47–2.43) 0.865
>3000 45 62 1.00 1.000 1.00 1.000

Treatment 
regimen

Monotherapy 67 68 1.00 1.000 1.00 1.000
Dual therapy 75 118 1.55 (0.99–2.42) 0.053 1.58 (0.95–2.65) 0.080
Triple therapy 27 44 1.61 (0.89–2.89) 0.113 1.87 (0.95–3.71) 0.069
Quadruple therapy 6 5 0.82 (0.24–2.82) 0.754 1.11 (0.27–4.71) 0.894

Concurrent 
medications

One drug 20 39 1.49 (0.80–2.78) 0.211 1.54 (0.74–3.17) 0.247
Two drugs 44 53 0.92 (0.53–1.53) 0.749 0.80 (0.43–1.50) 0.494
Three drugs 31 44 1.08 (0.62–1.89) 0.776 1.22 (0.58–2.53) 0.602
⩾Four drugs 12 10 0.64 (0.26–1.56) 0.324 0.92 (0.31–2.74) 0.884
No medications 68 89 1.00 1.000 1.00 1.000

Comorbidities HTN alone 63 93 1.00 1.000 1.00 1.000
DM 48 53 0.75 (0.45–1.24) 0.260 0.64 (0.31–1.29) 0.207
CKD 7 9 0.87 (0.31–2.46) 0.794 0.92 (0.30–2.83) 0.888
CHF 14 17 0.82 (0.38–1.79) 0.622 0.61 (0.26–1.46) 0.269
CHD 13 25 1.30 (0.62–2.74) 0.485 1.04 (0.44–2.49) 0.933
DM + CKD 8 8 0.68 (0.24–1.90) 0.459 0.84 (0.25–2.48) 0.770
Dyslipidemia 19 19 0.68 (0.33–1.38) 0.284 0.59 (0.27–1.32) 0.200
Othersb 3 11 2.48 (0.67–9.26) 0.175 1.50 (0.36–6.20) 0.574

Duration of 
treatment

<1 23 40 1.93 (0.93–4.01) 0.077 1.80 (0.80–4.08) 0.157
1–5 58 88 1.67 (0.91–3.12) 0.097 1.32 (0.67–2.63) 0.426
>5–10 64 80 1.39 (0.75–2.57) 0.295 1.22 (0.62–2.42) 0.564
>10 30 27 1.00 1.000 1.00 1.000

Patient adherent 
status

Adherent 93 98 1.00 1.000 1.000 1.000
Non-adherent 82 137 1.59 (1.07–2.35) 0.022 1.64 (1.04–2.58) 0.034

Guideline 
adherent status

Adherent 96 86 1.00 1.000 1.00 1.000
Non-adherent 79 149 2.11 (1.41–3.14) 0.000 2.33 (1.49–3.64) 0.000

BMI: body mass index; ETB: Ethiopian birr; BP: blood pressure DM: diabetes mellitus, CHF: chronic heart failure; CKD: chronic kidney disease, CHD: 
coronary heart disease, COR: crude odd ratio; AOR: adjusted odd ratio; HTN: hypertension.
Others denote drivers, daily laborer, non-governmental organization, and private work.
aLive with friends and prison.
bAnemia, peripheral neuropathy, lung disease, liver disease, thyroid disorder, and human immunodeficiency virus infect.
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majority of physicians treating hypertensive patients in this 
study were general practitioners and first-year residency 
students.

Limitations of the study

There are some limitations to this study. The study was con-
ducted in one facility; therefore, the findings may not be gen-
eralized to reflect the health care setting in Ethiopia. Only 
prescription and comorbidity data were used to examine 
compliance to treatment guidelines, which may reliable. 
Finally, this study was unable to identify factors affecting 
clinicians’ adherence to standard treatment guidelines but 
will be an interesting area for future research.

Conclusion

The rate of BP control among ambulatory adult hypertensive 
patients was suboptimal. Age, clinicians’ non-adherence to 
international guidelines, and patients’ non-adherence to 
medications were independent predictors of level of BP con-
trol among adult hypertensive patients at JUMC. ACEIs 
were the most frequently prescribed class of antihyperten-
sive drugs in both monotherapy and combination therapy. 
This might be due to prescribers (clinicians) were not adhere 
to standard treatment guidelines (JNC-8). CCBs and TDs are 
the recommended first-line medicines for hypertension for 
Africa origin as per this guideline; the rate of BP-controlled 
status was suboptimal.
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