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Background: The number of people with undiagnosed, untreated, and uncontrolled hyper-
tension is higher in Ethiopia. This in turn increases the risk of developing complications and
hospitalization. This study aimed to assess the prevalence of hypertension complication
hospitalization among medical admissions and admission outcomes of hypertension compli-
cation patients in the medical ward of Saint Peter Specialized Hospital, Addis Ababa.
Methods: We used a hospital-based cross-sectional study. Data were collected by reviewing
all medical ward admission logbook records from January 1st, 2018 to December 30th, 2019.
An individual patient folder of 308 patients admitted due to hypertension complications was
selected for further detailed investigation and then entered into Epi Data version 3.1 and
exported to SPSS version 24 statistical software for analysis.

Results: Of the total 2728 medical admissions, 308 (11.3%) were patients with hypertension
complications. Hypertension complications account for 308 (11.3%) of all medical admis-
sions. Their mean age and length of hospital stay were 59.85 (£ 16.36) years and 11.45 (+
11.48) days, respectively. Near to two-third of 196 (63.6%) of them were stroke patients
followed by 76 (24.7%) heart disease. Fifty-two (16.9%) hypertension complication patients
died at admission which accounts for 52 (14.6%) of all medical ward deaths. As age
increases, the risk of death at admission increases by 6.5%. Similarly, the risk of death
increased by three-fold for a month increase in the duration of anti-hypertensive drug
discontinuation. Rural residents had a 3.5% lesser risk of death than urban patients.
Conclusion: Hypertension complications had a significant share of the medical ward
mortality rate. Cerebrovascular and cardiovascular complications were common causes of
hospitalization and inpatient death. Old age, urban residence, and prolonged duration of anti-
hypertensive drug discontinuation increased the risk of death at admission.
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Introduction

The burden of non-communicable diseases (NCDs), mainly cardiovascular diseases
(CVDs), cancers, chronic respiratory diseases, and diabetes are major public health
challenges worldwide. Currently, most 63% of global deaths are related to NCDs
and by 2030 about three-fourth global deaths are estimated to be due to NCDs.
CVDs are responsible for 48% of NCDs related deaths.' According to the 2016
World Health Organization (WHO) global health estimate, CVDs such as ischemic
heart disease (16.6%) and stroke (10.2%) are the top leading cause of global
deaths.”

morbidity and mortality, it is estimated more than half of CVD deaths are attributed
3

Hypertension is known to be the major modifiable risk factor for CVD

to hypertension.
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Hypertension is defined as a persistent elevation of
systolic blood pressure (BP) of 140 mmHg or greater and/
or diastolic BP of 90 mmHg or greater, taken at least twice
on two separate occasions. The higher the pressure in blood
vessels the harder the heart has to work to pump blood. If
left uncontrolled, hypertension can lead to a heart attack, an
enlargement of the heart, and eventually heart failure. Blood
vessels may develop bulges (aneurysms) and weak spots
due to high pressure, making them more likely to clog and
burst. The pressure in the blood vessels can also cause blood
to leak out into the brain causing stroke. Hypertension can
also lead to kidney failure, blindness, rupture of blood
vessels, and cognitive impairment.* ¢

Hypertension is one of the most important preventable
causes of CVDs and premature mortalities. Hypertension
is responsible for 45% and 51% of deaths due to heart
disease and stroke, respectively.”® The prevalence of
hypertension is increasing mainly in middle- and low-
income countries (MLICs). Its global prevalence was esti-
mated to be 972 million (26.4% of world adult population)
in 2000 and rose to 1.3 billion in 2015, and in 2025 around
1.56 billion (29.2% of world adult population) were pre-
dicted to have hypertension. In developing countries,
hypertension was estimated to increase by 80% from
639 million in 2000 to 1.15 billion in 2025.° The incre-
ment in population growth, aging, and behavioral risk
factors, such as unhealthy diet, harmful use of alcohol,
sedentary life, and overweight are responsible for
increased hypertension burden in developing countries.
The prevalence of hypertension is highest in the African
with 46% among adults aged 25 and above, while the
lowest prevalence at 35% is found in America.

In Ethiopia, earlier studies have shown the prevalence
of hypertension estimated to be somewhere between 12%
and 30%.'""® According to a community-based study in
Jigjiga'® and Dire Dawa'? of eastern Ethiopia 63.8% and
51.4%, hypertensive subjects did not know they have had
hypertension, respectively. From those who are on antihy-
pertension medication only less than 40% can control their
BP.'%!3-1% This reflects that people with undiagnosed and
untreated hypertension, and uncontrolled hypertension for
therapy are high in the country which increases the risk of
developing complication and related hospitalization.

Thought the increment in the prevalence of hyperten-
sion was evidenced in Ethiopia, there is no clear under-
standing on the level of hypertension-related
hospitalization and admission outcomes because of a lack
of sufficient local studies. Therefore, this study was aimed

to assess the prevalence of hypertension complications
among medical admissions. We also tried to determine
the magnitude of admission outcomes of hypertension
complications patients and factors associated with death
outcomes in Saint Peter Specialized Hospital.

Methods and Materials
Study Design, Period and Setting

This is a hospital-based cross-sectional study conducted to
investigate the prevalence and admission outcomes of
hypertension complication in the medical ward of Saint
Peter Specialized Hospital, Addis Ababa from
January 25th to 30th, 2020. The hospital is one of the
oldest public hospitals in Addis Ababa, the capital city of
Ethiopia, which was established in 1948. The hospital had
been a national tuberculosis diagnosis and treatment center
until 2005. Currently, the hospital is providing comprehen-
sive health care services at outpatient and inpatient levels.
The hospital has a total of 280 beds and 70 beds are
assigned to the medical ward for medical cases admission.

Patients admitted with any hypertension-related health
disorders were considered as hospital admission due to hyper-
tension complications. All patients admitted to the medical
ward of the hospital from January 1st, 2018 to December 30th,
2019, because of hypertension-related health disorders such as
stroke, cardiovascular, renal or peripheral vascular diseases,
and hypertensive emergencies were included. However,
patients with those health conditions and additional comorbid-
ities such as diabetes mellitus, and patients with <140/
90mmHg BP at admission or with no documented anti-
hypertensive medication history were excluded from the
study.

Data Sources and Collection Procedures
Hypertension was defined as admission blood pressure of
>140 mmHg systolic and/or 290 mmHg diastolic or pre-
viously on antihypertension medication. Blood pressure
was measured by the physician or nurse at the emergency
department using a standard mercury sphygmomanometer.
Patients were allowed to sit for 5 minutes before measure-
ment than at least two BP measurements; spaced 1-2
minutes apart were taken. This was repeated every 30
minutes until the patient gets stable per the national
guideline.® We took the average of the first two consecu-
tive records as patient’s BP at admission. We considered
the type of hypertension complication recorded on the
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patient discharge notes as the final diagnosis of hyperten-
sion complication.

Data were collected through reviewing medical records;
admission logbooks and patient folders by the investigation
team using data extraction sheet. First, we reviewed medical
admission logbooks to tally the sex and admission outs of all
medically admitted patients, and to identify and prepare the
list of Unique Medical Record Number (UMRN) of 315
patients admitted due to hypertension complications. Then,
using patients UMRN those patient folders were drawn from
the medical record room and reviewed for data collection.
Due to incomplete recording of important variables like
admission BP, type of hypertension complication, and out-
come of admission, seven patient folders were excluded and
we were able to extract data from 308 patient folders.

Data retrieved from patient folders were: age, sex, ethni-
city; residence, occupation, alcohol consumption, cigarette
smoking, salt restriction, known hypertensive or not, dura-
tion of hypertension, antihypertensive medication, type of
anti-hypertensive drug, history of drug discontinuation and
its duration, type of hypertension complication, admission
BP, admission pulse rate, admission respiration rate, dura-
tion of hospital stay and admission outcome.

Statistical Analysis

The collected data were checked for completeness and con-
sistency daily by principal investigators. Then entered into
Epi Data version 3.1 and exported to SPSS version 24
statistical software for analysis. Categorical variables were
summarized as frequency and percentages, whereas contin-
uous variables were summarized using mean and standard
deviations. Binary logistics regression was applied to iden-
tify variables associated with death admission outcomes.
Those variables with p-value <0.2 on bi-variable analysis
were included in the multivariable analysis. Adjusted odds
ratios (AOR) with 95% confidence intervals (CI) were used

to measure the magnitude of association p-values of <0.05 to
declare the statistical significance of the association between
the covariates and the dependent variable.

Ethical clearance was obtained from the medical col-
lege of Debre Berhan University and Saint Peter’s
ethical

to proceed was

Specialized  Hospital review  committees.

Permission granted Saint Peter’s
Specialized Hospital administrative. For confidentiality
purpose, information related to personal identification

was not included in the data extraction format.

Result
Description of Medically Admitted

Patients

A total of 2728 patients were admitted, consisting of 1468
(53.8%) females and 1260 (46.2%) males, at the medical
wards of Saint Peter Specialized Hospital from 2018 to
2019. Three hundred and fifty-six deaths were recorded,
giving an overall mortality rate of 13.05% among medical
admissions. Even though there was no statistically significant
difference in mortality rate among female and male patients,
higher deaths were observed among females (13.6%) than
male (12.4%) medically admitted patients (Table 1).

Of the total 2728 medical admissions, hypertension com-
plications account for 308 (11.3%). It also accounts for 52
(14.6%) of all deaths in the medical ward (among males 22/
156 (14.1%) and females 30/200 (15.0%)). There was
a statistically significant difference in mortality rate between
patients admitted due to hypertension complications and
those admitted due to other medical reasons (Table 1).

Socio-Demographic, Behavioral and

Clinical Characteristics
As shown in Table 2, the majority of 178 (57.8%) hyper-
tension complication admissions were females and 130

Table | Description of Medical Ward Admitted Patients by Sex, Cause of Admission, and Survival Status at the Medical Ward of Saint

Peter Specialized Hospital from Jan. 2018 to Dec. 2019

Parameters Death at Admission Total e p value
Yes No
Sex Male 156 (5.72%) 1104 (40.47%) 1260 (46.19%) 0.462 0.497
Female 200 (7.33%) 1268 (46.48%) 1468 (53.81%)
Cause of admission HTN complication 52 (2.05%) 256 (9.53%) 308 (11.58%) 4.496 0.034
Others 304 (11.0%) 2116 (7742%) 2420 (88.42%)
Note: Others include all non-hypertension medical admissions.
Abbreviation: HTN, hypertension.
Integrated Blood Pressure Control 2020:13 submit your manuscript 105
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Table 2 Socio-Demographic and Admission Outcome of
Hypertension Complication at the Medical Ward of Saint Peter
Specialized Hospital

Variables Admission Outcome Total
Died Alive
Sex Male 22(7.1%) 108(35.1%) | 130(42.2%)
Female 30(9.7%) 148(48.1) 178(57.8%)
Age <40 years 6(1.9%) 42(13.6%) 48(15.6%)
41-60 years 10(3.2%) 98(31.8%) 108(35.1%)
61-80 years 30(9.7%) 96(31.2%) 126(40.9%)
>80 years 6(1.9%) 20(6.5%) 26(8.4%)
Residence Urban 46(14.9%) | 170(55.2%) | 216(70.1%)
Rural 6(1.9%) 86(27.9%) 92(29.9%)
Ethnicity Oromo 14(4.5%) 112(36.4%) | 126(40.9%)
Amhara 20(6.5%) 34(11.0%) 54(17.5%)
Dorzie 16(5.2%) 86(27.9%) 102(33.1%)
Others 2(0.6%) 24(7.8%) 26(8.4%)
Occupation Gov't 8(2.6%) 58(18.8%) 66(21.4%)
employee
Private 12(3.9%) 46(14.9%) 58(18.8%)
business
Merchant 10(3.2%) 30(9.7%) 40(13.0%)
Housewife 10(3.2%) 46(14.9%) 56(18.2%)
Farmer 4(1.3%) 52(16.9%) 56(18.2%)
Others 8(2.6%) 24(7.8%) 32(10.4%)
Awareness of the Yes 50(16.2%) | 204(66.2%) | 254(82.5%)
hypertension No 2(0.6%) 52(16.9%) 54(17.5%)
On anti-hypertensive | Yes 46(18.1%) | 182(71.7%) | 228(89.8%)
medication No 4(1.6%) 22(8.7%) 26(10.2%)
Anti-hypertensive Ca. channel 10(4.4%) 34(14.9%) 44(19.3%)
drug group blocker
ACE! inhibitor | 28(12.3%) | 70(30.7%) 98(43.0%)
Diuretics 0(0.0%) 2(0.9%) 2(0.9%)
Beta blocker | 6(2.6%) 18(7.9%) 24(10.5%)
Combination | 2(0.9%) 58(25.4%) 60(26.3%)
Anti-hypertensive Yes 44(19.3%) | 80(35.1%) 124(54.4%)
drug discontinuation | No 2(0.9%) 102(44.7%) | 104(45.6%)
history
Alcohol drinking Yes 36(11.7%) | 102(33.1%) | 138(44.8%)
history No 16(5.2%) 154(50.0%) | 170(55.2%)
Cigarette smoking | Yes 26(8.4%) 62(20.1%) 88(28.6%)
history No 26(8.4%) 194(63.0%) | 220(71.4%)
Salt restriction Yes 2(0.6%) 56(18.2%) 58(18.8%)
No 50(16.2%) | 200(64.9%) | 250(81.2%)

(42.2%) males. Their mean age at admission was 59.85 (+
16.36) years. Two-fifth 126 (40.9%) of patients were
found in the age range of 61-80 years. Similarly, the
majority of 30/52 (57.7%) deaths occurred on 61-80

years old patients. Most hypertension complication-
related admissions and deaths were from urban residents.
Concerning occupation, 66 (21.4%) were government
employees, 58 (18.8%) private business, 56 (18.2%)
housewives, and 56 (18.2%) were farmers.

From 308 patients admitted due to hypertension com-
plications, 54 (17.5%) did not know they were hyperten-
sive before. Of 254 known hypertensive patients 26
(10.2%) were not taking any form of anti-hypertensive
medications before. Two hundred twenty-eight (89.8%)
were on anti-hypertensive medication and the majority
98 (43.0%) of them were taking Enalapril followed by
60 (26.3%) combined drug and 38 (16.7%) Nifedipine.
The prevalence of anti-hypertensive drug discontinuation
history was 124 (54.4%). Regarding substance use, 138
(44.8%) and 88 (28.6%) hypertension complication
admitted patients had alcohol drinking and smoking
habit, respectively. Most 250 (81.2%) patients were not
on salt restriction before admission (Table 2).

The mean duration of hypertension was 6.68 (+ 4.85)
years. Those who were on anti-hypertensive medication
took the drug for an average of 5.41 (+ 3.44) years. The
mean duration of anti-hypertensive drug discontinuation
was 4.57 (+ 2.57) months. It was higher among the dead
(7.14 months) than alive (3.20 months) patients. The mean
systolic and diastolic blood pressure at admission was
156.88 (+ 15.42) mmHg and 95.82 (+ 7.96) mmHg,
respectively. The average length of hospital stay of
patients with hypertension complications was 11.45 (x
11.48) days ranging from 1 day to 84 days (Table 3).

Type of Hypertension Complications and

Admission Outcomes
Regarding the type of complication, near to two-third of 196
(63.6%) hypertension complication admissions were due to
stroke followed by 76 (24.7%) heart disease, 16 (5.2%) renal
disease and 16 (5.2%) hypertensive emergency (Figure 1).
As shown in Figure 2, the majority 224 (72.7%) hyper-
tension complication admissions were discharged with
improvement, 52 (16.9%) dead, 12 (3.9%) referred to
another hospital and 20 (6.5%) left the hospital against
medical advice (Figure 2).

Factors Associated with Death Admission
Outcome
Variables found to have a p-value of <0.2 on the bi-

variable analysis were candidates for multi-variable
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Table 3 Clinical Characteristics of Patients with Hypertension Complication at the Medical Ward of Saint Peter Specialized Hospital

Variables N

Duration of hypertension (years) 254
Duration on anti-hypertensive medication (years) 228
Duration of anti-hypertensive drug discontinuation (months) 126
SBP at admission (mmHg) 308
DBP at admission (mmHg) 308
Pulse/minute at admission 308
Respiration/minute at admission 308
Length of hospital stay 308

Admission Outcome Total (Mean t SD)
Died (Mean * SD) Alive (Mean £SD)

7.52 (+ 4.43) 6.47 (+ 4.93) 6.68 (+ 4.85)

5.61 (+2.93) 5.36 (+ 3.56) 541 (+ 3.44)

7.14 (+ 1.84) 3.20 (= 1.70) 4.57 (£ 2.57)

156.54 (+ 10.02) 156.95 (+ 16.31) 156.88 (+ 15.42)
95.77 (% 6.96) 95.85 (+ 8.16) 95.82 (+ 7.96)

98.00 (* 13.97) 99.72 (x 11.55) 99.43 (+ 11.99)
20.96 (= 1.69) 20.84 (+ 1.58) 20.86 (+ 1.59)

8.62 (+ 8.92) 12.02 (+ 11.87) 11.456 (= 11.48)

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

analysis. These variables were age, residence, alcohol
drinking habit, cigarette smoking, duration of hyperten-
sion, duration on anti-hypertensive medication, duration
of anti-hypertensive drug discontinuation, type of compli-
cation, and length of hospital stay.

Age, residence, and length of anti-hypertensive drug
discontinuation were independently associated with death
admission outcomes. As the age of the patient increases by
one year, the risk of death increased by 6.5% (AOR =
1.065, 95% CI [1.004—1.129]). Rural residents had 3.5%
lesser risk of death than urban patients (AOR = 0.035,
95% CI [0.004-0.289]). For every one month increase in
anti-hypertensive drug discontinuation, the risk of death
increased by three-fold (AOR = 3.062, 95% CI [2.007—
4.673]) (Table 4).

Discussion
In this study, hypertension complications accounted for
11.3% of adult medical admissions in SPSH. At least one

Hypertensive
emergency, 5.2%

Others, 1.3%
Renal disease, 5.2%

Heart disease, 24.7%
Stroke, 63.6%

Figure | Type of hypertension complications admitted in medical ward of Saint
Peter Specialized Hospital.

in every ten medical admissions was hypertension com-
plications which are comparable to 12.1% report of
Saint-Paul Hospital in Addis Ababa.'> This finding is
lower than 23.7% and 20.2% report in tertiary hospitals
in Southeast Nigeria'® and the University of Benin
Teaching Hospital'” respectively. Study setting differ-
ences like the type of hospitals in the study might be
the reason why this study had lower hypertension com-
plication admission rates. Because most diseases related
to hypertension complications are serious and life-
threatening, patients require referral to advanced hospi-
tals for further investigation and better management.
This makes higher hypertension complications admis-
sions rate in tertiary and referral hospitals.

According to this study, hypertension complications had
a significant contribution to the mortality rate of medically
admitted patients in Saint Peter Specialized Hospital.
A higher mortality rate was observed among hypertension
complication admissions than other medical admissions. The
mortality rate of 16.9% among hypertension complication
admission was significantly higher than 13.05% overall mor-
tality rate at the medical ward. Likewise, hypertension com-
plication accounts for 11.3% of medical admissions
nevertheless it accounts for 14.6% of medical deaths.
Studies in Nigeria reported mortality rate among hyperten-
sion complication admissions vs overall medical mortality
rate of 22.1% vs 16.1%"” in the University of Benin Teaching
Hospital and 42.9% vs 23.7%'¢ in Southeast Nigeria, respec-
tively. This study finding of 16.9% mortality rate among
hypertension complication admissions was lower than
22.2% report in Mbuji Mayi, Congo,'® and 42.9% in the
University of Nigeria Teaching Hospital, Enugu."’

Hypertension is the most significant risk factor for car-
diovascular diseases,***?! about 86% of CVD admissions

were complications of hypertension.”> A study in the south-
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30.0%

20.0%
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Discharged

Left the hospital
agianst medical
advice

Figure 2 Admission outcomes of hypertension complication patients in medical ward of Saint Peter Specialized Hospital.

west of Nigeria showed that over 90% of hypertension
complications were cardiovascular diseases.”> Stroke was
the more prevalent complication of hypertension in
Brazil** Similarly, in this study 63.6% were stroke and
24.7% were hypertensive heart diseases which together
accounts for 88% all hypertension complication admissions.
This is in line with study reports in the Midwest region of

Brazil** and Indonesia.”>*® Similarly, stroke (44.4%) and
hypertensive heart failure (27.8%) were the commonest
types of hypertension complications in Northeast Nigeria.'®

In this study, most 80.8% of deaths in hypertension
complication admitted patients occurred on stroke patients.
Similarly, higher (74%) of hypertension deaths were
among stroke patients in Black lion hospital, Addis

Table 4 Bi-Variable and Multivariable Analysis to Identify Factors Associated with Death of Hypertension Complication Admissions at

the Medical Ward of Saint Peter Specialized Hospital

Variables Admission Outcome COR(95% CI) AOR(95% CI)
Death Alive

Age 52 256 1.028(1.009-1.048) 1.065(1.004-1.129)*

Residence Rural 6 86 0.258(0.106-0.627) 0.035(0.004-0.289)*
Urban 46 170 | |

Alcohol drinking habit Yes 36 102 3.237(1.346-7.785) 4.079(0.840-19.798)
No 16 154 | |

Cigarette smoking Yes 26 62 2.933(1.239-6.946) 0.909(0.027-31.066)
No 26 194 | |

Hypertension duration (years) 50 204 1.042(0.982—1.106) 0.748(0.636—1.051)

Duration of anti-hypertensive medication (years) 46 182 1.021(0.931-1.119) 1.034(0.661-1.617)

Duration of anti-hypertensive drug discontinuation (months) 44 82 2.523(1.890-3.367) 3.062(2.007—4.673)*

Type of complication Stroke 42 152 2.782(1.336-5.793) 1.676(0.292-9.608)
Others 10 102 | |

Length of hospital stay (days) 52 256 0.961(0.922-1.001) 0.948(0.869—1.034)

Note: *Significantly associated variables.
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Ababa.?” Most hypertension-related deaths are due to heart
diseases and stroke.®?!-2428

Aged patients admitted with hypertension complica-
tions are more likely to end up with death. For a year
increase in age, there is a 6.5% increased risk of death by
hypertension complication at admission. This is congruent
with 2.4% and 4.0% increased probability of death
reported in Nigeria'® and Ghana.”’

A systematic review in developing countries revealed
that around half (47.34%) of hypertensive patients were
non-adherent to their medication.*® Poor adherence to
antihypertensive medication, commonly caused by drug
discontinuation or suboptimal use of the prescribed
drugs, is the main cause for uncontrolled BP and less
than 50% hypertensive patients with treatment controlled
their BP.?!~*!-2 Poor adherence to antihypertensive med-
ication correlates with a higher risk of complications.
Poor adherence is commonly caused by drug disconti-
nuation or suboptimal use of the prescribed drugs.
According to the present study, the duration of drug
discontinuation was associated with an increased risk of
inpatient death of patients with hypertension complica-
tion, for every 30-day increase of the duration of drug
discontinuation the risk of death in hypertension compli-
cation increased by three-fold.

The cross-sectional nature of this study limits in estab-
lishing causality based on the observed association
between the covariates and the dependent variable.

Conclusions

Hypertension-related complications were responsible for
11.3% of medical admissions and 14.6% of medical ward
deaths in Saint Peter Specialized Hospital. Cerebrovascular
and cardiovascular complications were common causes for
admission and inpatient death of patients with hypertension
complications. Stroke and hypertensive heart diseases
account for 63.6% and 24.7% admissions of hypertension
complications. Most 80.8% of deaths occurred among stroke
patients. Old age, urban residence, and prolonged duration
of anti-hypertensive drug discontinuation were associated
with increased risk of death admission outcome.
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