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Background: Globally, hypertension is the most important public health issue and is a
increasing health problem in Ethiopia. Blood pressure (BP) control is an ultimate therapeutic
goal of hypertensive patients in reducing early complications of hypertension. Hence, this
study was sought to examine the magnitude of uncontrolled BP, left ventricular hypertrophy
(LVH), and treatment practice. Predictors of uncontrolled BP and LVH were also
investigated.

Methods: A hospital-based cross-sectional study was conducted among 223 outpatients
with hypertension on follow-up at Ayder Comprehensive Specialized Hospital (ACSH).
Hypertensive patients with >18 years old who had been on follow-up care for at least 3
months were included in the study. Severely ill patients requiring urgent medical care and
wheelchair-bound individuals or persons who had difficulty standing steady and pregnant
women were excluded. Data were collected using a structured questionnaire and patients’
chart review. Data were entered and analyzed using SPSS version 22.0. To identify pre-
dictors, binary logistic regression model analysis was performed. Statistical significance was
set at P-value of < 0.05.

Results: The magnitude of uncontrolled BP (>140/90mmgH) and LVH was found to be 31.4%
and 39.5%, respectively. More than half (53%) of participants were on at least two antihyper-
tensive drug combinations of different classes. Uncontrolled BP was significantly associated
with poor adherence to salt reduction in meal (Adjusted Odds Ratio (AOR) =8.552, 95% CI:
2.853, 15.638, P<0.001), non-adherence to medications (AOR =2.886, 95% CI: 1.710, 3.935,
P<0.001), and taking triple-drug therapy (AOR=7.228, 95% CI: 1.110, 10.57, P=0.039).
Presence of LVH was significantly associated with abdominal obesity (AOR= 2.2, 95% CI:
1.399, 4.69, P=0.003), age of >60 years (AOR= 2.421, 95% CI: 1.263, 4.639, P=0.008), and
uncontrolled BP (AOR= 3.16, 95% CI: 1.208, 5.232, P=0.021).

Conclusion: In this study, a significant proportion of patients with uncontrolled BP and
LVH were found. Abdominal obesity, older age and uncontrolled blood pressure were
predictors of LVH. Therefore, tailored interventions targeting BP control to reduce the
magnitude of LVH and other early complications of hypertension deemed to be compulsory.
Keywords: blood pressure, hypertension, left ventricular hypertrophy, predictors, Ethiopia

Background

Hypertension is an important public health issue and globally, an estimated 26% of
populations are living with hypertension. This figure is projected to rise to 29% in
2025." Thus, hypertension is a major attributor to other cardiovascular diseases that
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becomes the world first leading cause of death and
demands a significant public health burden.’

In 2014, the prevalence of hypertension in Africa is as
high as 30%. In Sub-Saharan Africa, hypertension has
shown a rapid increase in prevalence affecting significant
numbers of people.'! Though one-fourth (25%) of
Ethiopians are living with hypertension, the prevalence
of hypertension in various regions are varied widely.®
One study conducted in Northern Ethiopia reported that
the prevalence of hypertension is 18.1%.*

Blood pressure (BP) control is an ultimate therapeutic
goal of hypertensive patients in reducing early complica-
tions of hypertension. Thus, the primary goal of antihy-
pertensive treatment is to prohibit cardiovascular and renal
morbidity and mortality. A reduction in cardiovascular
problems is a vital that patients with hypertension get
proper treatment for optimal control of BP.> This will
help reduce the risk of congestive heart failure by 50%,
cerebrovascular diseases by 25-30%, and myocardial
infarction by 20-25%.°

Complications commonly found are left ventricular
hypertrophy (LVH) and microalbuminuria, with rates of
33% and 6-40%, respectively.’

Generally, these complications are observed at an early
stage of hypertension followed by other complications.
According to the survey conducted in the United State,
35% of patients with hypertension had their BP under
control.” The association between elevated BP and cardi-
ovascular incident risk is ongoing, persistent and indepen-
dent from other risk factors. The higher the BP, the greater
will be the chance of heart attack, heart failure, stroke, and
kidney diseases. Thus, risk of hypertension is increased by
existence of each additional risk factors.®

In Ethiopia, a study done at Jimma Specialized
Hospital’ and Adama'® showed that rate hypertension
control was 50.3% and 43.6%, respectively.

A further marker of early hypertension complications
is LVH. In hypertensive patients, premature ventricular
contractions, ventricular arrhythmias and sudden heart
death are observed more frequently with LVH than in
those without LVH.""'? Studies have shown a direct rela-
tionship between the level and duration of elevated BP and
LVH."

The success of treating hypertension has been limited,
and despite well-established approaches for diagnosis and
treatment, in many communities, fewer than a half of all
hypertensive patients have controlled blood pressure."
Hypertension is becoming a major public health challenge

in our country.® However, there is little national and regio-
nal data regarding the level of blood pressure control and
factors associated with hypertension control as well as
early complications of hypertension, such as LVH and
microalbuminuria which are thought to be early markers
of renal and cardiac complications of uncontrolled hyper-
tension, respectively.

Therefore, this study sought to investigate the level of
hypertension control, early complications and to identify
possible predictors for uncontrolled BP and LVH among
patients with hypertension on follow-up care at Ayder
Comprehensive Specialized Hospital, Ethiopia.

Methods
Study Setting

This study was conducted at Ayder Comprehensive
Specialized Hospital (ACSH). ACSH is found at Mekelle
city, Tigray region, northern Ethiopia, located at 783 km
away from Addis Ababa, the capital city of Ethiopia. This
hospital the first largest referral and teaching hospital in
the region affiliated with Mekelle University. ACSH is one
of the university hospitals in the country with regard to the
type and quality of services provision intended to serve for
more than 8 million people and render referral and non-
referral services to catchment areas of Tigray, neighbour-
ing regions of Afar and Amhara population. This hospital
has more than 500 beds and comprised many departments.
Internal medicine department is one of the departments
consists of cardiology, gastroenterology, pulmonology,
neurology, haematology, nephrology and endocrinology
units. This study was particularly conducted at ACSH
medical referral clinic unit for hypertension follow-up

carc.

Study Design and Participants

A hospital-based cross-sectional study was carried out
from September 2019 to December 2019. All adult hyper-
tensive outpatients who visited the clinic during the study
period were included in this study.

Eligibility Criteria

Patients 18 years old age and above who had been on
follow-up care for at least 3 months in the clinic were
included in the study. Severely ill patients requiring urgent
medical care and wheelchair-bound individuals or persons
who had difficulty standing steady and pregnant women
were excluded.
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Variables

Level of BP control and magnitude of Left Ventricular
Hypertrophy (LVH) were our dependent variables. Age,
gender, residence, duration of illness, medication adher-
ence, smoking, salt intake, physical inactivity were our
independent variables.

Data Collection Instruments and

Procedures

A data abstraction format was used to record the necessary
information from the patient’s chart and a structured ques-
tionnaire was used to interview the participants. The ques-
tionnaire was adopted from the literature review with
modifications to fit the current study. Weight, height, and
waist circumferences of patients were taken on the day of
the interview.

Data were collected using interviewer-administered
structured questionnaire which was prepared in English and
designed to meet the study objective. The questionnaire had
different parts including the socio-demographic data, comor-
bidities, BP recordings, questions on adherences and relevant
laboratory investigations for the study attempting to extract
possible factors that lead to poor hypertension control. Chart
reviews and Smart care (patient information on computers)
were also used to extract relevant data. Electrocardiography
was interpreted by cardiologists.

The standard mercury sphygmomanometer and auscul-
tatory methods with a stethoscope were used to measure
the BP after allowing the patient a rest for at least 5
minutes. There are a well-experienced nurses assigned at
the unit who takes the BP of each patient. When there is
very low or very high BP measurement, it’s repeated after
10—15 minutes rest either by the nurse or the resident and
the final measurement is recorded on the chart. Three
consecutive measures were taken to determined the level
of BP control. In each follow up when there is uncon-
trolled BP (>140/90) tight control (<120/70) the BP is
measure again to minimize measurement errors. Weight
was measured using a balance beam scale and participants
were asked to remove heavy outer garments and shoes and
if they refused to remove their garments or shoes, it was
reported in the data collection form. Height was measured
using a measuring rod attached to the balanced beam scale.

Waist circumference was measured at a level midway
between the lower rib margin and iliac crest with a flexible
but non-stretchable tape meter. Self-reported measurements
were not accepted. The expense for investigations was

covered by the study participants as part of base line workup
for all hypertensive patients. There was no interference with
the hospital protocol during data collections. Medication
adherence for antihypertensive was assessed using Brief
Medication Questionnaire (BMQ).'* Reported drug side
effect data were extracted from patient charts as well as
self-reported by patients and interpreted as a drug side effect
by attending physicians.

Sample Size Determination and Sampling

Technique

Every adult hypertensive patient who fulfilled the inclu-
sion criteria was included in this study. The sample size
was determined from the estimated populations who had
follow up at ACSH hypertension follow-up clinic and who
had been on antihypertensive medications for at least 3
months prior to enrolment. An assumption was taken that
each month about 110 hypertensive patients could be seen
at the medical referral clinic (MRC) and a patient could be
appointed after a maximum follow-up period of 3 months
for the next visit which means about 330 hypertensive
patients could be seen at the MRC.

The sample size was calculated using the formula:

Z*P(1 — P)
N=—"p—

Where (P) is the proportion of people with controlled
BP. The value of P was taken from a similar study con-
ducted in Ethiopia previously where the level of BP con-
trol was found to be 52.5%."

D is margin of error and Z is the standard normal value
at 95% confidence level which is substituted with 1.96.

In the present study, (D) is chosen to be 5% giving a
power of (1-D) =95%.

Therefore, the sample size

N Z’P(1—-P) 1.96" x 0.5(1 —0.5)

=384
D? 0.05%

Since source population is small (330 people) correc-
tion of the sample size using correction formula is needed.

N 384

= =178
N-1 3841
1+5= 1+55

Nf =

Adding 10% for non-response rate, the final sample
size would be 196.

Nf - final sample size

N= initially estimated sample size

N, = study population.
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Therefore, we decided to include all adult hypertensive
outpatients who were on follow-up care during the study
period and met the inclusion criteria were enrolled using
consecutive sampling technique (Figure 1).

Data Quality Assurance

Content validity of the questionnaire was assessed using two
experts (cardiologists) and implications of all variables were
checked accordingly. Items understandability by the study
participants were evaluated by pre-testing the questionnaire
on 5% of the sample population prior to data collection and
the necessary correction was taken accordingly. The ques-
tionnaire was also provided in the original language namely
English, avoiding the need for translation and maintaining
consistency of the questions and responses.

The principal investigator trained data collectors and
supervisors for two days. The training included detail
explanation on the objectives of the study, meanings of
the lists of questions on the questionnaire, approach to
study participants; and a clear explanation on the ethical
procedure. The data collectors were three clinical nurses
working at ACSH who were supervised by two cardiolo-
gists working at the medical referral clinic and the princi-
pal investigator. The principal investigator and supervisors
reviewed participants’ charts followed and checked the
way how data collectors conducted the interviews. Then
the collected data was immediately put in a safe place.

Double data entry was used and saved in different
computers.

Data quality was also assured by checking the data
collection sheet daily for completeness and errors by
supervisors, and when necessary corrections were made
immediately. Data cleaning, coding and entering were
done carefully using the standard instruments and operat-
ing procedures listed above.

Data Processing and Analysis

Data were cleaned and entered into Statistical Package for
(SPSS) wversion 22.0 for analysis.
Descriptive and analytical statistics including bivariate

Social Sciences
and multivariate analysis was employed to confirm the
association between variables, and measures of frequency
and proportions were utilized for socio-demographic vari-
ables. Whether the multivariate logistic regression model
is adequate or not, Hosmer-Lemeshow goodness- of- fit
test was done and found to be insignificant at 5% (P-
value=0.461). This indicates that the model is adequate.
The level of BP control was assessed using the average of
three consecutive BP records obtained from three different
visits measurement values. Bivariate logistic regression
was performed and P-value of <0.25 was used for further
multivariate logistic regression analysis to predictors that
affect BP control and LVH. This was done using odds ratio
and significance of statistical association was tested using

Hypertensive patients on

follow-up care at ACSH clinic

(~228 patients)

5 patients were excluded:

— 1 pregnant

223 Hypertensive patients

v

— 1 on wheelchair

— 3 incomplete data

were included in the study

| Consecutive sampling |

Study subjects (223)

Figure | Schematic flow chart of recruiting participants for analysis.
Abbreviation: ACSH, Ayder Comprehensive Specialized Hospital.
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a 95% confidence interval and statistical significance was
set at a P-value of < 0.05. The results were narrated and
summarized using texts and presented using tables and
graphs.

Operational Definitions

Hypertension: sustained high blood pressure (SBP>
140mmHg and/or DBP> 90 mmHg) and/or taking antihyper-
tensive medications controlled BP: BP<140/90 mmHg for all
hypertensive patients and Uncontrolled BP: BP>140/
90 mmHg for all hypertensive patients.'® Overweight: BMI
between 25 and 29.9 kg/m* Obesity: BMI > 30kg/m2, Over
weight: 25-29.9kg/m?, Underweight: BMI < 18kg/m?,
Normal weight: 18-24kg/m* '/
circumference >94 ¢m for males and >80 cm for females.®

and Central obesity: waist

Physically active: an individual who performs physical exer-
cise for at least 30 minutes/day for at least 05 days/week and
Physically inactive: an individual who performs physical
exercise for less than 30 minutes/day and/or for less than
05 days/week.'® Salt Restriction: 1TSP salt~6g NaCl~2.4g
Na that a participant was said to be on salt restriction if he/she
reported the use of separate dish without adding salt or
adding not more than half TSP salt over 24 hours; otherwise
he/she was said to be on no salt restriction.® Smoking, Khat
chewing and alcohol intake: if a patient reports using any of
these for recreational or similar purposes it was taken as a
positive answer regardless of the dose or amount. Left
Ventricular Hypertrophy (LVH): The following criteria
have been developed to diagnose LVH on ECG. Cornell
Criteria: If the sum of the R wave in aVL and the S wave
in V3 is > 28mm and 20mm in males and females, respec-
tively; LVH is present. Modified Cornell Criteria: If the R
wave in aVL is > 12mm in amplitude; LVH is present.
Sokolow-Lyon Criteria: If the sum of the S wave in V1 and
the R wave in V5 or V6 is >35mm; LVH is present.'® Micro-
albuminuria: An abnormally increased excretion rate of albu-
min in the urine in the range of 30-299mg/g creatinine. Urine
protein lab values for micro-albuminuria of >30mg/day cor-
respond to a detection level within the “trace” to “1+” range
of a urine dipstick protein assay.>’

Results

Socio-Demographic Characteristics

A total of 228 hypertensive patients were interviewed and
223 of them were eligible and included in the study with a
response rate of 97.8%. The majority of study participants
were females 143 (64.1%). The mean age of respondents

was 56.21 (SD=11.80) and more than half (54.7%) of the
participants were under the age of 60. Most of the respon-
dents 196 (87.9%) were urban residents. More than half
(66.4%) of the participants were married, 107 (48%)
housewives, and 103 (46.2%) had no formal education.
The most common religion 203 (91%) was Orthodox
Christianity. Nearly two-thirds (62.3%) of the participants
were in the low-income category (Table 1).

Table | Socio-Demographic Characteristics of Hypertensive
Patients on Follow Up at ACSH, Ethiopia, 2019

Variables Frequency | Percent
Sex Female 143 64.1
Male 80 359
Age <60 122 54.7
260 101 453
Religion Orthodox 203 91.0
Muslim 15 6.7
Protestant 3 1.3
Catholic 2 0.9
Ethnicity Tigray 221 99.1
Amara | 0.45
Afar I 0.45
Residence Urban 196 87.9
Rural 27 12.1
Marital status Single 6 27
Married 148 66.4
Divorced 37 16.6
Widowed 32 14.3
Educational No formal education 103 46.2
level Primary school 56 25.1
Secondary school 19 85
College/university 45 20.2
Work status House wife 107 48.0
Government 78 35.0
employee
Unemployed 2 0.9
Private 21 9.4
Farmer 12 54
Student 2 0.9
Retired I 0.4
*Income (ETB) very low 33 14.8
Low 139 62.3
Middle 25 11.2
High 26 1.7

Notes: *Very low <1000, Low 1000-3000, middle >30005000, high>5000. This
income is categorized based on quartiles.

Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; ETB, Ethiopian
Birr
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Lifestyle Related Factors

Among the participants, 165 (74.0%) reported that they
reduced salt in their meal while 3 (1.3%) were smokers.
Forty-seven (21.1%) of the respondents were physically
inactive. Fifty-nine (26.5%) of participants were over-
weight while 12 (5.4%) were obese. Majority of 107
(74.8%) of women had a waist circumference of >80cm
while sixteen (20%) of men had a waist circumference of
>94cm. Most of the participants 160 (71.7%) have been
drinking coffee while 12 (5.4%) of them were alcohol
drinkers (Table 2).

Clinical Characteristics

Among the study participants, 29 (13.0%) had a family
history of hypertension. The mean duration of hyperten-
sion was 5.70 (SD=4.87) years and 116 (52.0%) of the
participants had hypertension for less than 5 years. The
mean treatment duration was 4.35 (SD=4.15) years. Most

Table 2 Life Style and Anthropometric Related Characteristics
of Hypertensive Patients on Follow Up at ACSH, Ethiopia, 2019

Variable Frequency | Percent
Smoking No 220 98.7
Yes 3 1.3
Salt reduction No 58 26.0
Yes 165 74.0
Physical activity Inactive 47 21.1
Active 176 78.9
Alcohol consumption No 211 94.6
Yes 12 54
Coffee drinking No 63 28.3
Yes 160 71.7
Khat chewing No 223 100.0
Waist circumference for <80cm 36 25.2
females >80cm 107 74.8
Total 143 100
Waist Circumference for <94cm 64 80
males >94cm 16 20
Total 80 100
Body mass index (in kg/ Under 14 6.3
m2) weight
Normal 138 61.9
weight
Over 59 26.5
weight
Obese 12 54

Abbreviation: ACSH, Ayder Comprehensive Specialized Hospital

participants 163 (73.1%) got their BP measured every 2—4
weeks while thirty (13.4%) of them got measurements
with an interval of >4 weeks. Nearly one-third (34.1%)
of participants had comorbidities. Stroke was the most
common comorbidity accounting for 9.4% (Table 3).

Prescribing Pattern of Antihypertensive
Drugs and Their Side Effects

The majority (59.64%) of the participants received more than
one antihypertensive medication. More than half (51.12%) of
the participants were on two medications and 40.36% were
on single-drug therapy. Forty (18%) of the participants on
dual therapy had uncontrolled BP while 68 (30.5%) of parti-
cipants had controlled BP. Fifteen (7%) of participants were
on triple antihypertensive medications. Thiazide diuretics
and angiotensin-converting enzyme (ACE) inhibitors were
the most common combination of antihypertensive medica-
tions (43.8%), followed by calcium channel blockers and
thiazide diuretics (26.3%). Overall, the most commonly pre-
scribed drug was hydrochlorothiazide (68.2%) followed by
enalapril (45.7%) and nifedipine (28.7%).

Table 3 Clinical Characteristics of Hypertensive Patients on
Follow Up at ACSH, Ethiopia, 2019

Variable Frequency | Percent
Family history of HTN | No 194 87.0
Yes 29 13.0
Comorbidities Diabetes 7 3.1
Kidney disease | 8 3.6
HHD 18 8.1
Thyroid 3 1.3
disease
PAD 3 1.3
Stroke 21 9.4
Dyslipidemia 6 2.7
Others* 10 45
No 147 65.9
comorbidities
Duration of HTN <5 years 116 61.0
25 years 107 48.0
Duration of treatment <5 years 136 61.0
25 years 87 39.0
BP measurement <2weeks 30 13.45
Frequency >2 —4weeks 163 73.10
>4 weeks 30 13.45

Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; BP, blood
pressure; HTN, hypertension; HHD, hypertensive heart disease; PAD, peripheral
arterial disease.

Note: *, HIV, Tuberculosis, Bronchial asthma, and Deep Vein Thrombosis.
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Among all the respondents 17.5% of participants
experienced at least one side effect of the medications.
Peripheral oedema (8.1%) was the most common side
effect which occurred in 17% of patients taking CCBs
followed by headache (4.9%). Dry cough was the next
common (3.6%) side effect occurring in 8% of patients
taking ACEIs while 82.5% of participants reported no side
effects. Furthermore, 160 (71.7%) participants were adher-
ent to their antihypertensive medications while 28.3%
were non-adherent (Table 4).

Blood Pressure Control

The mean SBP was found to be 132.74 (SD=16.40) while the
mean DBP was 79.68 (SD=7.70). Majority (69.1%) of parti-
cipants had a controlled SBP while 88.3% had controlled
DBP. The cumulative control of BP was achieved in more
than two-third of the study participants (68.6%). Patients
taking CCB had uncontrolled BP compared to patients taking
thiazides or ACEIs (COR=2.143, 95% CI: 1.204, 3.814 P=0
0.010). This has an implication on prescribing practice of
antihypertensive treatment that ACEIs or thiazides are more
preferable compared to CCB to control BP. Therefore, pre-
scribers give attention when selecting drugs for hypertensive
patients with LVH. But there was no difference in BP control
between urban and rural dwellers (Figure 2).

Predictors of Uncontrolled Blood

Pressure

The association of independent variables with the depen-
dent variable was assessed using both bivariate and multi-
variate logistic regression. Overall, 31.4% of participants
had uncontrolled blood pressure. In bivariate logistic
regression; age, frequency of BP measurement, family
history of hypertension, number of drugs taken, taking
calcium channel blockers (CCB), adding salt to meal,
medication non-adherence, and physical inactivity were
found to be associated with uncontrolled BP; therefore
they were used in multivariate analysis.

The result of multivariate analysis showed that patients
who were poor adherence to salt reduction in their meal were
8.5 times (AOR=8.552, 95% CI: 2.853, 15.638) more likely to
have uncontrolled hypertension as compared to those who
reduced salt in their meal. Patients who were non-adherent to
their antihypertensive medications were 3 times more likely to
have uncontrolled hypertension than adherents (AOR=2.886,
95% CI. 1.710, 3.935). Patients who were on three-drug
combinations were 7 times more likely to have uncontrolled

Table 4 Prescribing Pattern of Antihypertensive Drugs and
Common Side Effects Among Hypertensive Patients on Follow
Up at ACSH, Ethiopia, 2019

Variable Frequency | Percent
Mono-therapy 90 40.40
Specific mono- Hydrochlorothiazide | 46 20.6
therapy Enalapril 12 54
Nifedipine 21 9.4
Amlodipine 9 4.0
Metoprolol I 0.4
Atenolol | 0.4
Dual therapy 118 5291
Specific dual HCT+Enalapril 50 224
therapy HCT+ Nifedipine 30 13.5
HCT+Amlodipine I 4.9
Enalapril+ Il 4.9
Nifedipine
Enalapril 6 2.7
+Amlodipine
Enalapril + 4 1.8
Metoprolol
Enalapril + Atenolol | 2 0.9
Enalapril 2 0.9
+Propranolol
Nifedipine 2 0.9
+Metoprolol
Triple therapy 15 6.73
Specific triple HCT+Enalapril Il 4.9
therapy +nifediine
HCT+Enalapril 4 1.8
+Amlodipine
Side effects of No 184 82.5
drugs Yes 39 17.5
Specific side Peripheral edema 18 8.1
effects of drugs Headache I 4.9
Cough 8 3.6
Fatigue | 0.4
Hypotension I o4
Medication Adherent 160 71.7
adherence status
Non-adherent 63 28.3

Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; HCT,

hydrochlorothiazide.

hypertension compared to those who were on single drug or
two-drug therapy (AOR=7.228, 95% CI: 1.110, 10.57).
Hence, non-adherence to anti-hypertension medications and
salt reduction and being on three-drug combinations were
found to be predictors of uncontrolled hypertension (Table 5).
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Figure 2 Level of BP control among hypertensive patients on follow-up care at ACSH, Ethiopia, 2019.
Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; BP, blood pressure.

Left Ventricular Hypertrophy (LVH)
More than one-third (39.5%) of participants had LVH on
ECG while 17% of them had proteinuria (Figure 3).

Predictors of Left Ventricular
Hypertrophy

In this study, 223 hypertensive participants had ECG inves-
tigation and of these, 39.50% had LVH. From the bivariate
analysis, patients with the age of >60 years old, non-adher-
ence to medications, abdominal obesity, physical inactivity,
adding salt to diet and uncontrolled hypertension were found
to be associated with the presence of LVH (Table 6).
However, the result from the multivariate analysis showed
that abdominal obesity, age>60 years, and uncontrolled
hypertensions were found to be predictors of LVH. The
participants with abdominal obesity were 2.2 times more
likely to have LVH when compared to participants who had
no abdominal obesity (AOR= 2.2, 95% CI: 1.399, 4.69).
Participants with the age of 60 years old and above were
more than 2 times more likely to have LVH than participants
with the age of <60 years (AOR= 2.421, 95% CI: 1.263,
4.639). Uncontrolled hypertension was found to have signif-
icant association with LVH in that participants with uncon-
trolled hypertension were more than 3 times more likely to
develop LVH as compared to those with controlled hyperten-
sion (AOR= 3.16, 95% CI: 1.208,5.232) (Table 6).

Discussion
This study was sought to examine the BP control, left ventri-
cular hypertrophy, treatment practice and possible predictors

among hypertensive patients. Findings of this study showed
that two-thirds (68.6%) of participants had controlled BP.
More than one-third (39.5%) of participants had LVH on
ECG. Poor adherence to anti-hypertension medications and
salt reduction, and being on triple anti-hypertensive drug
therapy were found to be predictors of uncontrolled hyperten-
sion. Age>60 years, abdominal obesity, and uncontrolled
hypertension were found to be predictors of LVH.

In this study, the success of treating hypertension and
achieving optimal BP regulation was limited and, given
well-established diagnostic and treatment strategies in
many communities, less than half of all hypertensive
patients controlled BP adequately.'® The level of BP con-
trol in this study (68.6%) was higher than most hospital-
based reports of hypertension control across the world
including; United State 60%,>' Spain 58%,%* Zimbabwe
32.8%,” South Africa 42%,* Nigeria 35%,” Kenya
33.4%,%° and Ethiopia (Adama) 43.6%,'° and (Jimma)
50.3%.° The possible explanation for the better BP control
in our study may be due to differences in baseline char-
acteristics of study participants. Besides the majority of
participants in this study were relatively of young age,
non-obese, non-smokers and with less comorbidity.

Adherence to antihypertensive drugs is a predictor of
treatment success. Poor adherence to antihypertensive
drugs amplifies optimal clinical outcomes and thus reduces
overall health-care performance.® In this study, the adherence
rate of participants to antihypertensive medications was
found to be 72%. This level of adherence is higher than
what was reported from Jimma, Ethiopia (60.5%),” Adama,
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Table 5 Bivariate and Multivariate Logistic Regression Analyses of Predictors of Uncontrolled BP Among Hypertensive Patients on

Follow Up at ACSH, Ethiopia, 2019

Variable Blood Pressure Control Bivariate Multivariate
Uncontrolled (%) | Controlled (%) | COR (95% CI) P-value | AOR (95% CI) P-value

Age

<60years 29(23.8%) 93(76.2%) |

260years 41(40.6%) 60(59.4%) 2.191(1.232,3.897) | 0.008 1.544 0(0.507,4.699) | 0.445
Salt reduction

Adherent 28(17.0%) 137(83.0%) |

No-adherent 42(72.4%) 16(27.6%) 2.844(3.347,5.989) | <0.001 8.552(2.853,15.638) <0.001
Physical Activity

Inactive 20(42.6%) 27(57.4%) |

Active 50(28.4%) 126(71.6%) 0.536(0.276,1.041) | 0.066 0.928(0.247,3.484) 0912
Family hX HTN

No 64 (33.0%) 130(67.0%) |

Yes 6(20.7%) 23(79.3%) 0.530(0.206,1.366) | 0.189 0.487(0.099,2.388) 0.375
Drug adherence

Adherent 14(8.8%) 146(91.3%) |

Non-adherent 56(88.9%) 7(11.1%) 3.429(2.003,7.49) <0.001 2.886(1.710,3.935) <0.001
CCB

No 28(23.7%) 90(76.3%) |

Yes 42(40.0%) 63(60.0%) 2.143(1.204,3.814) | 0.010 1.601(0.554,4.625) 0.385
Number of drugs

Mono-therapy 22(24.4%) 68(75.6%) |

Two drugs 41(34.7%) 77(65.3%) 1.646(0.892,3.035) | 0.111 2.539(0.773,8.343) 0.125

Triple drugs 7(46.7%) 8(53.3%) 2.705(0.880,8.310) | 0.082 7.228(1.110,10.057) 0.033
Frequency of BP measurement

< 2weeks 12(40.0%) 18(60.0%) |

>24weeks 56(34.4%) 107(65.6%) 0.785(0.353,1.745) | 0.553 0.727(0.170,3.114) 0.667

>4 weeks 2(6.7%) 28(93.3%) 0.107(0.021,0.536) | 0.007 0.201(0.014,2.967) 0.243
Abdominal obesity

Absent 64(64.0%) 36(36.0%) |

Present 89(72.4%) 34(27.6%) 1.472(0.834,2.599) | 0.182 2.185(0.759,6.288) 0.147

Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; AOR, adjusted odds ratio; CCB, calcium channel blockers; COR, crude odds ratio; Cl, confidence

interval; hX HTN, history of hypertension.

Ethiopia (59.5%)'® and Nigeria (42.9%).> According to a
report from the systemic analysis for the global burden of
disease study, estimates of the extent to which patients adhere
to antihypertensive pharmacotherapy medications range
between 44% and 90%."

In this study the findings of adherence to antihyperten-
sive medications are low; therefore further efforts are
encouraged to optimize adherence to antihypertensive
medications in order to reduce uncontrolled BP and asso-
ciated cardiovascular diseases among hypertensive indivi-
duals. Adherence to antihypertensive medications is a key

for achieving an optimal BP control; the findings of this
study showed that non-adherent participants were 3 times
more likely to have uncontrolled hypertension compared
to adherent participants (P<0.001). This finding is consis-
tent with the results reported from studies in the USA,*’
South Africa,”® Zimbabwe,” and Nigeria.25 Therefore,
health professionals should focus on the importance of
adherence to medications and encourage and counsel to
their hypertensive patients.

In the current study, the rate of adherence of salt
reduction was found to be 74% which is much lower
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Figure 3 Magnitude of LVH and Proteinuria among hypertensive patients on follow up at ACSH, Ethiopia, 2019.
Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; LVH, left ventricular hypertrophy.

than the recommendation.'® Adoption of healthy lifestyles
by all people is critical for the prevention of high BP and
is an indispensable part of the management of those with
hypertension.'” JNC-8 recommends a moderately low
intake of dietary sodium (<2.4g of sodium per day) for

all individuals,'® and suggests that an even lower level
may result in a greater reduction in BP. Hence hyperten-
sive patients should be advised to decrease dietary salt
intake to at least less than 1 tablespoon salt per 24 hours
which is equivalent to 6 gram of sodium chloride.

Table 6 Predictors of LVH Among Hypertensive Patients on Follow Up at ACSH, Ethiopia, 2019

Variable Ventricular Status Bivariate Multivariate
LVH No-LVH COR P-value AOR P-value

Age

<60 33(27.0%) 89(73.0%) |

=60 55(54.5%) 46(45.5%) 3.225(1.843,5.642) <0.001 2.421(1.263,4.639) 0.006
Adherence

Non-adherent 40(63.5%) 23(36.5%) |

Adherent 48(30.0%) 112(70.0%) 0.246(0.133,0.455) <0.001 0.982(0.352,2.739) 0.972
Abdominal obesity

Absent 51(51.0%) 49(49.0%) |

Present 86(69.9%) 37(30.1%) 2.419(1.396,4.192) 0.002 2.2(1.399,4.69) 0.009
HTN Status

Controlled 42(27.5%) 111(72.5%) |

Uncontrolled 46(65.7%) 24(34.3%) 5.065(2.758,9.304) <0.001 3.16(1.208,5.232) 0.015
Salt reduce

No 36(62.1%0 22(37.9%) |

Yes 52(31.5%) 113(68.5%) 0.281(0.151,0.525) <0.001 0.627(0.287,1.366) 0.240
Exercise

Inactive 25(53.2%) 22(46.8%) |

Active 63(35.8%) 113(64.2%) 0.491(0.256,0.940) 0.032 0.833(0.387,1.791) 0.640

Abbreviations: ACSH, Ayder Comprehensive Specialized Hospital; AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; HTN, hypertension; LVH,

left ventricular hypertension.
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The findings of the current study showed that partici-
pants with poor adherence to salt reduction in their meal
were more than 8 times more likely to have uncontrolled
blood pressure than those who reduced salt (P<0.001).
This finding is consistent with the results from Jimma,
Ethiopia,9 Zimbabwe,>* and South Africa.”* According to
the TONE Collaborative Research Group; reduction of
dietary sodium intake leads to in an additional
4.3 mmHg decrease in systolic BP among patients with
hypertension.?’

Drug therapy is the cornerstone of hypertension man-
agement. Currently, many options of drugs are available.
More than two-thirds of patients with hypertension was
not controlled with a single antihypertensive agent and
eventually may require two or more antihypertensive
agents from different drug classes.>® The findings of the
current study revealed that more than a half (53%) of
participants were on two drug combinations from different
classes while more than one-third (40%) were on mono-
therapy; the remaining (7%) were on three drug combina-
tions. The protocol of combining antihypertensive
medications from different classes to achieve target blood
pressure was consistent with the recommendations.®

The number of antihypertensive drugs used in the
treatment of hypertension plays a big role in hypertension
control. The results of this study showed that the partici-
pants who were on three-drug combinations were seven
times more likely to have uncontrolled hypertension than
those on monotherapy while two drug combinations were
a referent. This finding is consistent with a hospital-based
study done in Kenya®® and a cohort study from the United
State of America.”” This difference can be due to the high
likelihood that participants on triple combinations were
those whose BP was difficult to control on single or two
antihypertensive medications and would be difficult to
control with three medications as well.

According to JNC 8; thiazide diuretics, ACEIs, ARBs,
and CCBs are the initial therapy of choice while thiazide
diuretics and CCBs are preferable in blacks.'® In this study
the most commonly prescribed antihypertensive medica-
tions were thiazide diuretics 152 (68.2%), calcium channel
blockers 105 (47.1%) and angiotensin-converting enzyme
inhibitors 102 (45.7%). The most common combination
therapies used were thiazides + ACEI 65 (29.1%), thia-
zides + CCB 56 (25.1%), and ACEI + CCB 34 (14.3%).
Two participants were on B-blockers. The types of anti-
hypertensive medications both monotherapy, as well as

combination drugs, were not found to have significant

association with BP control which is consistent with a
meta-analysis of randomized controlled trials that showed
comparable outcome benefits of all first-line drug
classes.®!

The prevalence of LVH based on ECG findings is
variable.'? Studies have shown a direct relationship
between the level and duration of elevated BP and
LVH.'? In the present study, 88 (39.5%) of hypertensive
participants had signs of LVH on ECG using the Cornell
and Sokolow-Lyon criteria. Uncontrolled hypertension
was found to have significant association with LVH.
Participants with uncontrolled hypertension were more
likely to develop LVH as compared to those with con-
trolled hypertension. These findings were consistent to the
cross-sectional study in Spanish hypertensive patients with
LVH diagnosed according to Cornell criteria;** whereas a
study was done in hypertensive Nigerians revealed no
significant difference in LVH prevalence between those
with controlled and uncontrolled BP.* The difference
with the current study may be explained by differences
in the methods of evaluation and type of study-base.

Premature ventricular contractions, ventricular arrhyth-
mias, and sudden cardiac deaths are observed more often
in hypertensive patients with LVH than in those without
LVH.'""'? Therefore, early detection of LVH and aggres-
sive lowering of BP can help to decrease these complica-
tions. The risk of LVH is increased twofold by associated
obesity.'? In the current study, 74% of females had abdom-
inal obesity while 20% of males had abdominal obesity.
This finding is similar with studies done in Jimma,
Ethiopia,” Nigeria® and Kenya®® but it’s more exagger-
ated in females in the current study. This difference might
be due to differences in the life-style between females and
males. The other explanation for this discrepancy could be
due to differences in the operational definition of abdom-
inal obesity. Since increased abdominal obesity is a risk
factor for LVH emphasis should be given to the imple-
mentation of lifestyle modifications.

The result of this study has shown that abdominal obesity
was significantly associated with LVH Participants with
abdominal obesity increase their odds to have LVH com-
pared to participants who had no abdominal obesity. Studies
have shown that sustained weight loss of 4.4kg or more can
reduce systolic and diastolic blood pressure by 7.0 and
5.0 mmHg, respectively.>® So all hypertensive patients
should be counselled to be engaged in a moderate exercise
in order to prevent obesity and control their BP. The mean
age of participants in this study was 56.21 (SD=11.80), and
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more than half (54.7%) of them were younger than 60 years
old. The odds of participants with 60 years or older were
higher to develop LVH than those who were younger than 60
years. Similar reports were obtained from a study in Spain.*
This difference can be due to higher risk of arterial vascular
disease and associated with uncontrolled BP in the elderly;
hence particular attention should be given to elderly hyper-
tensive individuals in controlling their BP.

The presence of a decreased glomerular filtration rate or
albuminuria has prognostic implications for hypertensive
patients. Studies reveal strong relationships between
decrease in glomerular filtration rate and increase in cardi-
ovascular morbidity and mortality."'** In the current study,
70% of participants had micro-albuminuria on two out of
two or three urine collections using anti-body based dipstick
tests. There was no statistically significant difference in the
rate of micro-albuminuria between participants with con-
trolled and uncontrolled hypertension group which is not in
line with previous studies that suggest micro-albuminuria
was associated with the early detection of renal damage
from hypertension.”> This difference may be due to the
occurrence of false-negative results since antibody-based
dipstick was employed in the detection of micro-albumi-
nuria. To conclude if micro-albuminuria can predict early
kidney damage in the hypertensive population, it needs
further study using more sensitive urine assays.

Limitations of the Study

The current study makes a unique contribution to the exist-
ing literature on assessing the magnitude of LVH and iden-
tifying its determinants for patients with uncontrolled
hypertension by exclusively focusing on patients who had
no prior identified hypertension complications seeking
healthcare. Also, it assesses the association between LVH
and uncontrolled BP, medication adherence, lifestyle mod-
ifications, number of antihypertensive drugs and other
demographic and clinical characteristics. However, certain
limitations should be considered. Since cross-sectional
study design was employed temporal relationship between
the outcome and explanatory variables could not be estab-
lished. It was also difficult to standardize local drinks and
the amount of salt added to meals that subjectivity may
affect the result. BP measures could be underestimated or
overestimated, given that the BP monitoring parameter used
was more of the values from their BP records on charts.
However, in this study re-measuring, BP by experienced
nurses and taking an average of three consecutive follow-up
BP measurements could offset this limitation.

Conclusions

In the current study, it was found that nearly two-thirds of
hypertensive patients uncontrolled BP and more than one-
third of participants had developed LVH. Patients with poor
adherence to salt restriction and medications and those who
were on triple antihypertensive drugs were found to be
predictors of uncontrolled BP. Moreover, abdominal obe-
sity, age of 60 years or older and uncontrolled BP were
predictors of LVH. More than half (53%) of participants
were on at least two antihypertensive drug combinations of
different classes. Therefore, tailored interventions targeting
BP control to reduce the magnitude of LVH and other early
complications of hypertension deemed to be compulsory.
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