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Abstract

Objective: This study aimed to assess uncontrolled blood pressure and contributing factors among patients with
hypertension.

Methods: Hospital-based cross-sectional study was conducted from January to April 2021 at Bedele General Hospital. Data
were collected using the semi-structured questionnaire. All patients with hypertension were included using consecutive
sampling technique unless ineligible. EpiData 4.4.2 was used for data entry, and SPSS 24.0 was employed for analysis. Binary
logistic regression analysis was performed to identify factors associated with uncontrolled blood pressure.

Results: A total of 219 patients with hypertension were included in the study. About 60.3% of participants were male. The
mean age of the study participants was 48.54 = 12.93 years. The prevalence of uncontrolled blood pressure among the study
participants was 56.2%. The factors significantly associated with uncontrolled blood pressure were age >60years (adjusted
prevalence ratio=4.42; 95% confidence interval=(1.71, 11.46); p=0.002) and the presence of comorbidity (adjusted
prevalence ratio=2.16; 95% confidence interval =(1.22, 3.82); p=0.008).

Conclusion: More than half of the study participants had uncontrolled blood pressure. Older age and comorbidity were the
predictors of uncontrolled blood pressure. Attaining controlled blood pressure is important to avoid consequences of high
blood pressure. So, healthcare provider should focus on achieving target blood pressure goal.
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Introduction

Hypertension (HTN) is the main contributor to the global
mortality of disease and burden.' It has been considered as a
disease of developed countries but has been changed radi-
cally in the previous decades being now higher in Africa than
developed countries.> Most low- and middle-income coun-
tries are currently confronting a significant public health
challenge due to a continued high burden of non-communi-
cable diseases, especially HTN.!

About 1.39billion adults population have HTN through-
out the world, and the rate is expected to increase as a result
of different factors including urbanization, especially in low-
and middle-income countries.> The HTN prevalence has
ever been increasing at an alarming rate among low-income
countries, particularly the African.* In Ethiopia, a systematic

review showed that the prevalence of HTN is 9.3%-30.3%
in population-based studies, 7%-37% in institution-based
studies, and 13.2%—18.8% in hospital-based studies.’

HTN is one of the most common cardiovascular disorders
leading to cardiovascular diseases—related morbidity and
mortality in both developing and developed countries.® It is
discovered as a main risk factor for health loss and mortality,
and accounts for 13% of mortality and 6% of disability
throughout the world.” It is responsible for at least 45% of
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deaths due to heart disease and 51% of deaths due to stroke.’
Poorly controlled HTN also leads to various abnormalities
like ventricular remodeling, complex ventricular arrhythmia,
re-polarization abnormalities, and autonomic dysfunction.®

Even though, a multiple effective antihypertensive medi-
cations with confirmed benefits in reducing cardiovascular
morbidity and mortality are available, blood pressure of
patients with HTN remains uncontrolled. In both developed
and developing countries, less than 27% and 10%, respec-
tively, of patients with HTN have achieved their goal of
blood pressure control.” In Ethiopia, the prevalence of
uncontrolled blood pressure is significant among patients
with HTN. The meta-analysis reported that uncontrolled
blood pressure is 48% in the country.'”

There are different contributing factors to uncontrolled
blood pressure among patients with HTN. The studies showed
that older age associated with uncontrolled HTN.!'"!3 Another
study reported that female gender, younger age, baseline blood
pressure, and frequent changes in regimen were associated
with poor blood pressure control.'* Poor medication adher-
ence, lack of information about HTN, and side effects could
be considered as possible underlying causes of uncontrolled
blood pressure.'®

Blood pressure control is a main challenge in many devel-
oping countries including Ethiopia.* Factors contributing to
uncontrolled blood pressure are inconsistent across the stud-
ies in Ethiopia. In addition, there was no study done at Bedele
General Hospital among patients with HTN to assess their
blood pressure status. Thus, this study aimed to determine
the level of uncontrolled blood pressure and contributing
factors among patients with HTN.

Methods

Study setting and population

The study was conducted from January to April 2021 at the
outpatient care of Bedele General Hospital. The hospital is
located in Oromia region, Southwest Ethiopia at 483km
from Addis Ababa, the capital city of Ethiopia. It provides
health services for about 57,700 outpatient attendants per
year. There are about 230 adult patients with HTN on follow-
up at the hospital.

All adult patients with HTN who visited the hospital dur-
ing data collection period and fulfilled the inclusion criteria
were the study population. The inclusion criteria were age
18years or above, and patients who have started taking anti-
hypertensive medications. Patients who were critically ill or
not interested to participate were excluded from the study.

Study design and sampling

A hospital-based cross-sectional study design was used to
conduct the study. All adult patients with HTN who attended
follow-up at outpatient department of Bedele General

Hospital during data collection period and fulfilled the inclu-
sion criteria were included in the study. Small number of
patients with HTN was attending the hospital for ambulatory
care. Therefore, the sample size was not calculated, and all
patients with HTN were included in the study based on ful-
fillment of the inclusion criteria using consecutive sampling
technique. The total number of patients with HTN on follow-
up at the hospital was 230. Of 230 patients with HTN on
follow-up at the hospital, 219 included in the study and 11
patients were excluded based on the eligibility criteria.

Study variables

The dependent variable was uncontrolled HTN. Independent
variables were socio-demographic variables (age, sex, mari-
tal status, religion, educational status, occupation, residence,
and body mass index (BMI)), clinical characteristics of
patients (family history of HTN, presence of comorbidity,
duration of the HTN, and antihypertensive medications), and
behavioral practices (alcohol consumption, chewing chat,
smoking status, and medication adherence).

Data collection

A semi-structured questionnaire was developed for collecting
data after reviewing relevant prior studies*'®?! and using the
World Health Organization (WHO) STEPwise approach to
surveillance of non-communicable diseases, a previously vali-
dated tool.?? Face-to-face interview was employed to collect
data from patients, and Afan Oromo was used to interview the
patients using the translated questionnaire to the language. To
maintain validity of the data collection tool, it was back trans-
lated to English by independent person. Patients’ medical
records were reviewed to retrieve relevant data and antihyper-
tensive medications. The data collection was conducted by
two pharmacists and one nurse.

The data collectors were trained by the principal investi-
gators before starting data collection. The pretest was done
on 5% of patients with HTN attending follow-up at Chora
Hospital to check applicability, consistency, and understand-
ability of the questionnaire. An ambiguous and misinterpret
questions were edited before starting collecting data. All col-
lected data were evaluated for correctness, consistency,
integrity, and clearness by the principal investigator on a
daily basis.

Blood pressure measurement

Patient was ordered in a seated position and after a 5-min
rest period, blood pressure was measured using a mercury
sphygmomanometer by a senior nurse. The three of blood
pressure readings were taken to evaluate blood pressure
control of the study participants. The baseline blood pres-
sure measurement was taken on the first day that the patient
visited the hospital during the data collection period. Then,
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the first blood pressure measurement was obtained at the
first month of initial visit. The second and third blood pres-
sure measurements were made at second and third months
following the initial visit during the data collection period,
respectively, and the average of these three readings was
used to classify patient’s blood pressure as controlled or
uncontrolled.

Anthropometric measurements

The patient’s weight was measured on an adult weighing
scale to the nearest 0.5kg, and the height was measured
using a standard height board. The BMI was calculated as
weight in kilograms divided by height in meters squared.
BMI was classified as normal weight (18.5-24.9kg/m?),
overweight (25.0-29.9 kg/m?), or obese (=30.0kg/m?).

Statistical analysis

The EpiData Manager 4.4.2 was used for data entry, and
Statistical Package for Social Science (SPSS) 24.0 was
employed for analysis. Frequency, percentage, and mean
value were used for descriptive statistics. The association
between patients’ characteristics and uncontrolled HTN was
examined by the binary logistic regression model. The
p-value < 0.05 was used for statistical significance.

Operational definitions

Controlled blood pressure: it is less than 150/90 mm Hg
blood pressure measurement in patients with HTN aged
60 years or older, or blood pressure less than 140/90 mm Hg
in aged less than 60years and all ages of patients with
HTN and diabetes mellitus (DM) or chronic kidney dis-
ease (CKD).°

Uncontrolled blood pressure: it is 150/90 mm Hg or above
blood pressure reading in patients with HTN aged 60 years
or older, or 140/90 mm Hg or above blood pressure read-
ing in patients with HTN aged less than 60years and all
ages of patients with HTN and DM or CKD.®

Medication adherence: patients who took all the pre-
scribed medications by accepting, agreeing, and correctly
following a prescribed treatment during the last 7days
were considered to be medication adherent.?!

Physically active: patients who were doing physical activ-
ity or participated in a specific exercise session for at least
30min per day for 5days or more per week.!'®

Cigarette smokers: the participants who smoke at least
one cigarette per day at the time of the study were consid-
ered as smokers.!”

Alcohol consumers: male who drink more than two units
of alcohol/day and female patients who drink more than
one unit of alcohol/day were considered as alcohol
consumers. '3

Salt intake: salt intake was defined as WHO recommen-
dation. Accordingly, salt reduction is consumption of
below 5 g per day or equivalent to one teaspoon full.?’

Comorbidity: any chronic disease that coexisted with an
index disease.'®

Results

Socio-demographic characteristics of the study
participants

This study included a total of 219 study participants of whom
male participants were 60.3%. The mean age of the study
participants was 48.54 = 12.93years and more than half
(54.3%) had age from 41 to 60years. The majority of the
participants were married which counted for 81.3%. In terms
of religion, orthodox followers counted the highest number
(37.4%). The educational status showed that about 40.6% of
participants had never attained formal education. About
27.9% of participants were farmers in terms of their occupa-
tional status. Almost two-third of the study participants were
urban residents (Table 1).

Clinical and behavioral characteristics of the
study participants

Blood pressure status of the study participants showed that
56.2% had uncontrolled blood pressure. Family history of
HTN was identified in 37.0% of the study participants. More
than (52.5%) of the study participants had at least one comor-
bid disease. About 73.1% of the study participants had dura-
tion of diabetes 5 or less than 5years (Table 2).

Antihypertensive drugs usage

Thiazide diuretics were the most frequently prescribed anti-
hypertensive which counted for 35.2%. The other commonly
prescribed antihypertensive agents were calcium channel
blockers (30.8%) and angiotensin-converting enzyme (ACE)
inhibitors (26.9%). About 60.7% of the study participants
were using two or more antihypertensive drugs (Table 3).

Factors associated with uncontrolled blood
pressure

The association between uncontrolled blood pressure and
different characteristics of the study participants was deter-
mined. A chi square and bivariable analysis showed that
there is association between blood pressure status and factors
such as sex, age, educational status, place of residence, fam-
ily history of HTN, comorbidity, and duration of HTN. A
significant association was identified between uncontrolled
blood pressure and age and the presence of comorbidity in
multivariable logistic regression. Participants with older age
>60years were 4.4 times more likely to have uncontrolled
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Table |. Socio-demographic characteristics of the study

participants, 2021.

Table 2. Clinical and behavioral characteristics of the study

participants, 2021.

Variables Category n (%) Variable Category n (%)

Sex Male 132 (60.3) Blood pressure Controlled 96 (43.8)
Female 87 (39.7) status Uncontrolled 123 (56.2)
Age (years) 18—40 59 (26.9) Family history of Yes 81 (37.0)
41-60 119 (54.3) hypertension No 138 (63.0)
>60 41 (18.7) Presence of Yes 115 (52.5)
Marital status Married 178 (81.3) comorbidity No 104 (47.5)
Single 19 (8.7) Type of Diabetes mellitus 102 (46.6)

Divorced 8(3.7) comorbidity Heart failure 18 (8.2)

Widowed 14 (6.4) Chronic kidney disease 7 (3.2)

Religion Muslim 67 (30.6) Epilepsy 2(0.1)

Orthodox 82 (37.4) Ischemic heart disease 5(2.3)

Protestant 62 (28.3) ‘ Asthma 12.(5.5)
Catholic 8 (3.7) IIi)uratlon ?f <5 160 (73.1)
Educational level No formal education 89 (40.6) ypertension >-10 36 (16.4)
Primary education 43 (19.6) ~10 23 (105)
Secondary education 32 (14.6) Stage of < 120780 22(10)
o ) hypertension 120-139/80-89 70 (32.0)
_ College/university 35 (25.1) 140-159/90-99 (stage 1) 84 (38.4)
Occupation Farmers 61 (27.9) =160/100 (stage 2) 43(19.6)
Government employees 44(20.)  ppysically active Yes 101 (46.1)
Merchants 38(17.4) No 118 (53.9)
House wives 40 (18.3) Alcohol Yes 27 (12.3)
Daily laborer 19.(87) consumption No 192 (87.7)

Retired 9 (4.1) Smoking Yes 9 (4.1)
Students 8(3.7) No 210 (95.9)
Residence Urban 139 (63.5) Chewing chat Yes 34 (15.5)
Rural 80 (36.5) No 185 (84.5)
Body mass index Normal (|85—249) 140 (639) Salt reduction Yes 169 (772)
(kg/m?) No 50 (22.8)
Overweight (25—299) 42 (|92) Medication Yes 132 (603)
Obese (=30) 37 (16.9) adherence No 87 (39.7)

blood pressure when compared to younger age (adjusted
prevalence ratio (APR)=4.42; 95% confidence interval
(CI)=(1.71, 11.46); p=0.002). The likelihood of uncon-
trolled blood pressure was 2.2 times more among partici-
pants with comorbidities (APR=2.16; 95% CI=(1.22, 3.82);
p=0.008) (Tables 4 and 5).

Discussion

Despite treatment, study has shown the high prevalence of
uncontrolled blood pressure among patients with HTN.”
Difficult-to-control blood pressure represents a burden in
real life.”® Effective control of patients’ blood pressure leads
to desired therapeutic outcomes like preventing HTN-related
complications and mortality which ultimately decreases the
global burden of the disease."* Controlling HTN often
requires the use of several antihypertensive agents, espe-
cially in elderly patients or those with stroke or diabetes.*
This study identified that 56.2% of the study participants
had uncontrolled blood pressure. This is consistent with pre-
vious studies conducted in Ethiopia which reported 52.7% in

Table 3. Antihypertensive medications usage among the study
participants, 2021.

Class of drugs n (%)
ACE inhibitors 98 (26.9)
Thiazide diuretics 128 (35.2)
Calcium channel blockers 112 (30.8)
Beta blockers 26 (7.1)

Number of prescribed drugs
One 86 (39.3)
Two or more 133 (60.7)

ACE: angiotensin-converting enzyme.

Jimma,'? 52.5% in Tigray,?’ 56.7% in Bale,*! 57.1% in Debre
Tabor,* and 55.8% in Dessie city.? It is also similar with the
finding of the study done in New York which revealed that
uncontrolled blood pressure was 51%.2® However, our find-
ing is higher than a result of study done in Gonder which
observed uncontrolled blood pressure in 37% of study par-
ticipants.?” The present finding is also higher than the results
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Table 4. Variables in relation to uncontrolled blood pressure in the study participants, 2021.

Variables Category BP status, n (%) Total Chi-square p-value

Controlled Uncontrolled

Sex Male 52 (39.4) 80 (60.6) 132 2.663 0.103
Female 44 (50.6) 43 (49.4) 87

Age (years) 18—40 34 (57.6) 25 (42.4) 59 14.526 0.001
41-60 54 (45.4) 65 (54.6) 19
>60 8 (19.5) 33 (80.5) 41

Educational level No formal education 31 (34.8) 58 (65.2) 89 6.768 0.080
Primary education 18 (41.9) 25 (58.1) 43
Secondary education 18 (56.3) 14 (43.8) 32
College/university 29 (52.7) 26 (47.3) 55

Residence Urban 66 (47.5) 73 (52.5) 139 2.055 0.152
Rural 30 (37.5) 50 (62.5) 80

Body mass index (kg/m?) Normal (18.5-24.9) 65 (46.4) 75 (53.6) 140 3.617 0.164
Overweight (25-29.9) 20 (47.6) 22 (52.4) 42
Obese (=30) I11(29.7) 26 (70.3) 37

Family of hypertension Yes 41 (50.6) 40 (49.4) 8l 2.401 0.121
No 55 (39.9) 83 (60.1) 138

Comorbidity Yes 38 (33.0) 77 (67.0) 15 11.456 0.001
No 58 (55.8) 46 (44.2) 104

Duration of hypertension <Syears 79 (49.4) 81 (50.60) 160 8.168 0.017
5-10years 12 (33.3) 24 (66.7) 36
>[0years 5(21.7) 18 (78.3) 23

Physically active Yes 42 (41.6) 59 (58.4) 101 0.386 0.534
No 54 (45.8) 64 (54.2) 118

Alcohol consumption Yes 9(33.3) 18 (66.7) 27 1.380 0.240
No 87 (45.3) 105 (54.7) 192

Chewing chat Yes 11 (32.4) 23 (67.6) 34 2.156 0.142
No 85 (45.9) 100 (54.1) 185

Salt reduction Yes 74 (43.8) 95 (56.2) 169 1.326 0.250
No 22 (44.0) 28 (56.0) 50

Medication adherence Yes 58 (43.9) 74 (56.1) 132 0.001 0.97
No 38 (43.7) 49 (56.3) 87

Number of medications One 41 (47.7) 45 (52.3) 86 0.848 0.357
Two or more 55 (41.4) 78 (58.6) 133

BP: blood pressure.

of study conducted in Thailand and Spain which reported
24.6% and 44.6% of uncontrolled blood pressure, respec-
tively.?*?® The difference in the study population, study
design, and sample size might be contributing factors for the
discrepancy of the findings.

This study showed that uncontrolled blood pressure is
significantly associated with age of the study participants. It
is observed that uncontrolled blood pressure is higher with
older age, greater than 60 years. This result is consistent with
a study conducted by Asgedom et al.?® which reported that
age greater than or equal to 65 years is significantly associ-
ated with uncontrolled blood pressure. A study done by
Tesfaye et al.!’ also identified old age as a predictor of
uncontrolled HTN. Similarly, other studies have shown that
elderly patients with HTN have a higher chance of uncon-
trolled blood pressure.!!!33% It has been well established that

the incidence of chronic disease rises sharply with age and
that the majority of patients with a chronic disease are over
the age of 65years.’! Older people experience greater mor-
bidity with a corresponding increase in medication utiliza-
tion and are at an increased risk of non-adherence to their
medication.*? Finally, it results in sub-optimal outcome of
the treatment. In contradictory to our finding, some studies
reported that patients with HTN with older age are at lower
risk for uncontrolled blood pressure.?’-?%33 This discrepancy
might be due to the difference in the sample size and popula-
tion background.

The presence of comorbidity was identified as a predictor
of uncontrolled blood pressure in this study. Our finding is
similar with a study conducted by Gebremichae et al.?’
which reported that the presence of comorbidity is independ-
ent predictor of uncontrolled blood pressure. The studies
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Table 5. Binary logistic regression analysis for factors associated with uncontrolled blood pressure among the study participants, 2021.

Variables Categories Blood pressure CPR (95% Cl) p-value APR (95% ClI) p-value
Controlled Uncontrolled
Sex Male 52 80 1.57 (0.91-2.72) 0.104 1.45 (0.81-2.59) 0.218
Female 44 43 | |
Age (years) 18—40 34 25 | |
41-60 54 65 1.64 (0.87-3.07) 0.125 1.41 (0.73-2.69) 0.304
>60 8 33 5.61 (2.22-14.21) <0.001 4.42 (1.71-11.46) 0.002
Educational Uneducated 31 58 2.09 (1.054.14) 0.036 1.32 (0.49-3.53) 0.850
status Primary 18 25 1.55 (0.69-3.46) 0.286 1.13 (0.43-2.93) 0.806
Secondary 18 14 0.87 (0.36-2.08) 0.751 0.82 (0.32-2.09) 0.670
Tertiary 29 26 I |
Residence Urban 66 73 I I
Rural 30 50 I.51 (0.86-2.64) 0.153 0.94 (0.50-1.77) 0.856
Duration of <5 79 8l I |
hypertension 5-10 12 24 1.95 (0.91-4.17) 0.085 0.97 (0.41-2.33) 0.952
(years) >10 5 18 3.51 (1.24-9.92) 0.018 1.78 (0.56-5.70) 0.333
Family history Yes 41 40 | I
hypertension No 55 83 1.55 (0.89-2.69) 0.122 1.48 (0.82-2.67) 0.198
Presence of Yes 38 77 2.56 (1.48-4.42) 0.001 2.16 (1.22-3.82) 0.008
comorbidities No 58 46 | I

CPR: crude prevalence ratio; Cl: confidence interval; APR: adjusted prevalence ratio.

showed that patients with HTN who are comorbid with dia-
betes mellitus are at higher risk of having uncontrolled blood
pressure.'>?” A study conducted by Teshome et al.* also
observed that having asthma comorbidity among patients
with HTN is significantly associated with sub-optimal blood
pressure control. Patients with HTN who have comorbidities
are more likely to require combination therapy, yet physi-
cians are often reluctant to adjust the number and doses of
medications to achieve target blood pressure.>* The presence
of additional diseases in patients with HTN may increase
medical care costs and pill burden. These in turn may affect
patients’ adherence to their medications.

This study observed that there was no significant associa-
tion between medication adherence and uncontrolled blood
pressure. This finding is inconsistent with a study conducted
in Dessie, northeast Ethiopia, which reported that poor medi-
cation adherence is the determinant of uncontrolled blood
pressure for patients with HTN.2 Other different studies also
showed that medication adherence is significantly associated
with blood pressure control.'>!® The discrepancy between
this study and the previous studies might be due to the differ-
ence in the tool used to assess medication adherence. In addi-
tion, the smaller sample size in this study might be contributed
to the discrepancy.

Limitation of the study

The smaller sample size was one of the limitations of this
study. The study was conducted in a relatively small sample
size which may affect generalizability of the findings. There

might be recall and social desirability bias since the behavio-
ral characteristics of the participants were based on self-
reports. Due to the small number of patients with HTN who
were attending the follow-up at the hospital, the sample size
calculation was not performed, which is another limitation of
this study.

Conclusion

This study observed that there were a significant number of
patients with HTN who had uncontrolled blood pressure.
Older age and the presence of comorbidities were factors
significantly associated uncontrolled blood pressure.
Attaining controlled blood pressure is important to avoid
consequences of uncontrolled blood pressure. So, healthcare
provider should focus on achieving target blood pressure
goal. Providing continued patients education for patients
with HTN regarding the importance of controlling blood
pressure is important in optimizing blood pressure.
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