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ABSTRACT
Background: Hypertension is a risk factor for coronary heart disease, renal
failure, stroke and death if not detected early and treated appropriately. Pattern
of drug use provides information on quality of use by comparing the use of
drugs with recommended guidelines. This study assessed the pattern of drug
use and blood pressure (BP) control among in-patients with hypertension.
Methods: This was a retrospective study carried out on hospitalised patients
with hypertension in a tertiary health care centre. Patients’ demographic data,
clinical findings, and prescription pattern were documented. The average of
three consecutive blood pressure (BP) readings prior to discharge was used to
assess BP control.
Results: Of 162 patients, 27 (16.7%) and 62 (38.3%) patients were admitted
with moderate and severe hypertension respectively. One hundred and fifty
three (94.4%) patients were on antihypertensive drugs, out of which 32
(20.9%) had monotherapy, 62 (40.5%) had two antihypertensive
combinations, 59 (38.6%) had three or more antihypertensive combinations.
The order of antihypertensive drugs use was calcium channel blocker (CCBs)
114 (70.4%), angiotensin converting enzyme inhibitors (ACEIs) 100 (61.7%),
diuretics 98 (60.5%), centrally acting agent 24 (14.8%), angiotensin receptor
blockers (ARBs) 8 (4.9%), and β-blockers (BB) 8 (4.9%). Blood pressure
control was achieved in 48.8% of the patients’ population. Factors that
negatively influence blood pressure control were presence of co-morbidity
(p=0.027). Factor that positively influence blood pressure control was dietary
lifestyle modification (p=0.009).
Conclusions: The use of antihypertensive drugs was in accordance with
treatment guidelines, but blood pressure was achieved in 48.8% of patients.
Keywords: Antihypertensive drugs, BP, Drug use, Hypertension

INTRODUCTION
Drug utilization studies are concerned with the
marketing, distribution, prescription, dispensing and use
of drugs in relation to the outcomes of use such as
economic, social and clinical consequences.1,2 It is well
known that, for drugs to produce desired therapeutic
effects, they have to be safe, efficacious and be used
rationally. Pattern of drug use provides information on
extent of drug use, trend in drug use and quality of use
(rational use pattern) by comparing the use of drugs with
national and international guidelines, taking into account
the clinical outcomes.1
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Hypertension is a chronic medical condition that is most
commonly seen in primary health care.3 In Nigeria,
hypertension is the most common non-communicable
disease and the most frequently diagnosed medical illness
in elderly and senior executives.4,5 Management of
hypertension is a key challenge to health care system;
however, hypertension can be controlled by lifestyle
modification or by the use of antihypertensive drugs or
both.6
Several guidelines, including the 2014 evidenced based
JNC, emphasized lowering blood pressure in patients
with hypertension to less than 140/90 mmHg or lesser in
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some compelling indications, race or if tolerable.3,7,8
Clinical trials have shown the roles of antihypertensive
drugs like diuretics (D), β-blockers (BB), calcium
channel blockers (CCBs), angiotensin converting enzyme
inhibitors (ACEIs), angiotensin receptor blockers (ARBs)
and centrally acting agents (CAAs) in the reduction of
hypertension related morbidity and mortality.8 Lowering
blood pressure to acceptable level in patients often
requires combination of two or more of these drugs. 9
However, studies have reported low population of
hypertensive patients having their blood pressure
controlled.10-12 In United States (US), Gu et al revealed
that treatment of hypertension with the use of multiple
antihypertensive drugs increased yearly and has
contributed to decrease in morbidity and mortality caused
by cardiovascular diseases, but adequate blood pressure
control was achieved in less than 32% of these patients. 10
Another study by Cheung et al reported an overall 41%
blood pressure control in treated hypertensive patients
despite increase in the use of antihypertensive
combinations yearly among the Chinese.11 In one year
study of hypertension among South African gold miners,
substantial blood pressure control was achieved in 13%
of these patients even with the use of more than one
antihypertensive drug.12 Several studies in Nigeria have
reported low blood pressure control among patients
visiting the outpatient clinics in tertiary hospitals primary
healthcare’s, and in population where antihypertensive
drugs were given free despite frequent use of
antihypertensive combinations.13-15 Hospitalised patients
are monitored by health care professionals, compliance is
good and blood pressure control is expected to be better
among them. This study retrospectively assessed drug use
and blood pressure control among hospitalised
hypertensive patients in a Nigerian teaching hospital.

hypertension, laboratory biochemical results, length of
hospitalization, daily blood pressure readings by
physician from period admitted till when discharged. The
third section contained information on drugs usage, such
as drugs used before and while on admission. Patients
discharged against medical advice, patients with
incomplete medical records and patients that died while
on admission were excluded from this study.

METHODS

Data analysis

Study design

Statistical analysis was done using the statistical package
for the social sciences (SPSS) version 16.0 software
(SPSS Inc., Chicago, United States) and graph pad prism
6.0. Descriptive analyses were used for prevalence of
parameters. Chi-square and cross-tabulation analyses
were used to asses association between categorical
variables (P <0.05).

This study was a descriptive, cross-sectional,
retrospective study on drug use among hospitalized
patients with hypertension.
Place of study
The study was carried out at the University College
Hospital (UCH), Ibadan, Oyo State, Nigeria.
Sampling method
One hundred and sixty-eight patients’ case notes of
patients with hypertension admitted within June, 2012 to
July, 2013 were retrieved for the study using systematic
stratified sampling method. Information collected from
patients’ case notes were entered into three sectioned
questionnaire. The first section contained the sociodemographic information about patients, such as; age,
sex, marital status, race, religion, weight, height, etc. The
second section contained the clinical information about
patients like; co-morbid conditions, family history of

Drug classification
The anatomical therapeutic chemical classification
(ATCC) system represents a common language for
describing the drug assortment. ATCC was used for drug
classification in this study. The ATCC for each drug was
obtained from world health organization (WHO)
guidelines for anatomical therapeutic chemical
classification (ATCC) and defined daily dose (DDD)
assignment, 2013.16
Blood pressure categorization
Patients’ blood pressures on admission were classified
according to world health organization-international
society of hypertension (WHO/ISH) guidelines.17 The
average of three consecutive blood pressure (BP)
readings prior to discharge was taken as BP on discharge.
Controlled blood pressure was taken as average BP on
discharge < 140/90 mm Hg.8
Permission for the study
Approval to carry out the study was obtained from the
management of the University College Hospital and
Head, Department of medicine, University College
Hospital, Ibadan.

RESULTS
Of the 162 patients involved in the study, 88 (54.3%)
were male, while 74 (45.7%) were female. Majority of the
patients were in their middle age 78 (48.2%) and mean
age of the patients was 55.7±14.4. Forty-five patients
(27.8%) patient were taking alcohol, smoking tobacco or
both. Ninety seven patients (59.9%) were obese. One
hundred and five patients (64.2%) completed tertiary
education, and majority of the patients, 146 (90.2%) were
from Yoruba ethnic group. Further information on sociodemographic characteristics of the patients can be found
on (Table 1).
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Table 1: Socio-demographic characteristics of
hypertensive in-patients in a Nigerian tertiary
healthcare centre.
Variables
Age
16-44
45-64
≥65
Sex
Females
Males
Marital status
Married
Widow
Divorced
Single
Occupation
Self employed
Unemployed/retiree Civil
servant
Religion
Christian
Islam
Education
Tertiary
Secondary
Primary
Race
Yoruba
Igbo
Hausa
Alcohol and smoking
Non-alcoholic non smokers
Alcohol only
Alcohol and smoking
Smokes only
BMI *
Obese
Over weight
Normal

Frequency (%)
36 (22.2)
78 (48.2)
48 (29.6)
74 (45.7)
88 (54.3)
116 (71.6)
31 (19.1)
10 (3.1)
9 (6.2)
104 (64.2)
30 (18.5)
28 (17.3)
102 (63)
60 (37)
105 (64.8)
46 (28.4)
11(6.8)
146 (90.2)
14 (8.6%)
2 (1.2%)
117 (72.2)
30 (18.5)
11 (6.8)
4 (2.5)
97 (59.9)
19 (11.7)
46 (28.4)

were on three or more antihypertensive combinations. The
prevalence of antihypertensive use in descending order
are as follow: calcium channel blockers (CCBs)>
angiotensin converting enzymes inhibitors > diuretics >
centrally acting methyldopa > β-blockers and angiotensin
receptors blockers (Table 2).
Table 2: Clinical features and prevalence of drug use
among hypertensive in-patients in a Nigerian tertiary
healthcare centre.
Variables
BP on admission*
<140/90
140-159/90-99
160-179/100-109
≥180/110
BP on discharge**
<140/90
≥140/90
Antihypertensive used
ACEIs (C09AA)
ARBs (C09CA)
BB (C07)
CAA (C02)

Frequency (%)

CCBs (C08)
D (C03)
Co-medications
Aspirin
Heparin
Insulin Therapy
Coartem
Metronidazole
Augmentin
Ceftriazole

114 (70.4)
98 (60.5)

32 (19.8)
41 (25.3)
27 (16.7)
62(38.27)
79 (48.8)
83 (51.2)
100 (61.7)
8 (4.9)
8 (4.9)
14 (14.8)

21 (13.0)
48 (29.6)
42 (25.9)
7 (4.3)
67 (41.4)
40 (24.7)
37 (22.8)

*Blood pressure on of patients admission was based on
Hypertension classification by WHO/ISH guideline.17 **Blood
pressure of patients on discharge was marginalized into
normotensive (controlled) (<140/90) and hypertensive
(uncontrolled) (≥ 140/90).8 ACEIs-Angiotensin converting
enzymes inhibitors; ARBs-angiotensin receptor blockers; CAAcentrally acting agent (α-methyldopa); CCBs-calcium channel
blockers; D-diuretics.

*BMI was classified based on WHO, 1995 classification.18

Among these patients, diabetes mellitus was the most
commonly diagnosed co-morbid condition. Further
information on prevalence of co-morbid conditions
among patients can be seen in (Figure 1).

Antibacterial were the most commonly used comedication. Of these, metronidazole, augmentin and
ceftriazole were mostly used among these patients. Antimalarial was used by 7 (4.3%) of the patients. Other
commonly used drugs were insulin and heparin. Aspirin
was found to be used by 21 (13%) patients (Table 2).

On admission, 27 (16.7%) patients were admitted with
grade II hypertension while 62 (38.27%) patients were
admitted with grade III hypertension. Majority of the
patients were on pharmacotherapy, 153 (94.4%) while 9
(5.6%) patients were not on any antihypertensive
medication. Of those on pharmacotherapy, 32 (19.8%)
patients were on monotherapy, 62 (38.3%) patients were
on two antihypertensive combinations and 59 (36.3%)

Substantial blood pressure control (BP < 140/90 mm Hg)
was achieved in 79 (48.8%) patients. Factors that
negatively influence blood pressure control were presence
of co-morbidity (p=0.027). Factor that positively
influence blood pressure control was dietary lifestyle
modification (p=0.009).
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DM-Type 2 diabetes mellitus; CD-coronary artery disease; KD-chronic kidney disease; ST-stroke; HD-hypertensive heart disease.

Figure 1: Prevalence of co-morbidities among hospitalised hypertensive patients.

DISCUSSION
Data on drug utilization among hospitalized patients with
hypertension in Nigeria are rare. In this view, these data
are of importance with regards to the role of
pharmacotherapy in the management of hypertension
among patients on admission. This study assessed pattern
of drug use and expressed the therapeutic outcome of drug
use in terms of blood pressure control among hospitalized
patients with hypertension. In general, the result of this
study revealed that more than half of the hospitalized
patients with hypertension had suboptimal blood pressure
control despite been on combination therapy.
Many studies across the globe have reported similar case
where minority had optimal blood pressure control,
despite increase in the use of antihypertensive
pharmacotherapy. An Irish survey found BP controlled in
48.6% of primary health care patients while study based
on United States national health and nutrition examination
survey (2001-2002) have reported BP control in 53.1% of
hypertensive patients.19-21
Majority of the patients were in their middle age. There
were more male patients than female. Literature search
shows that there was no consistency in gender distribution
of patients with hypertension in Nigeria. Some studies
reported higher percentage of males while some reported
higher
percentage
of
female
patients
with
hypertension.14,15,22,23 It has been reported that women
visit hospital often, they have better treatment adherence
and better utilization of health care services than men.24
Male preponderance among in-hospital patients with
hypertension in this study may be because male patients
do not visit clinic often until when they develop
complication of hypertension, which may require hospital
admission.

Diabetes mellitus, stroke, hypertensive heart diseases and
renal failure were frequently co-diagnosed diseases. In
conformity with several studies in Nigeria, diabetes
mellitus has been the most prevalent ailment reported
among hypertensive patients.13,14 The co-occurrence of
these co-morbidities in hospitalized patients with
hypertension will affect the choice of standard
pharmacotherapy and achievement of substantial blood
pressure control in these patients in line with international
treatment guidelines.3
As previously reported in some studies on
antihypertensive drug utilization pattern among patients
visiting the outpatients’ clinics in Nigeria, majority of the
patients were on two or more antihypertensive
drugs.14,22,25 Combination of antihypertensive drugs
among hospitalized patients with hypertension was in line
with recommendation of some studies which
demonstrated that combination therapy is required in 70%
cohort to achieve adequate reduction in blood pressure. 8
The high prevalence of combination therapy usage can be
attributed to higher population of patients admitted with
moderate and severe hypertension, as well as co-existence
of co-morbidities.
Angiotensin converting enzyme inhibitors (ACEIs) were
the most commonly used drug as monotherapy. This is an
indication that physician often use ACEIs as standard
pharmacotherapy in many patients. Evidenced based
guidelines buttressed the potentials of ACEIs, and CCBs
among blacks and in compelling indication like diabetes
mellitus, chronic kidney diseases and target organ
damages.3,7 Higher frequency of ACEIs among patients
on monotherapy may be cost related, or due to prevalence
of diabetes among the patients.
The use of combination of ACE inhibitors and diuretics or
calcium channel blocker have been shown to be beneficial
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in black hypertensive patients because combining any
drug of these classes have produce significant reduction in
blood pressure and mitigate of end-organ damage.26
Calcium channel blockers (CCBs), diuretics or ACEIs
were more frequent in patients on two and three
antihypertensive combinations. Several guidelines
recommend the use of calcium channel blockers with
diuretics in blacks and or with angiotensin converting
enzyme inhibitors in the patients with compelling
indication like diabetes and chronic kidney diseases.3,8
Patients taking four or more antihypertensive medication
were mostly given centrally acting drug, methyldopa and/
or with β-blockers. Result from this study is an indication
that antihypertensive prescription and utilization among
in-patients was in accordance with recommended
guidelines.

2.
3.

4.

5.
There was high prevalence of antihypertensive
combination therapy usage among patients. Yet blood
pressures remain suboptimal in more than half of the
patients. Severity of blood pressure among hospitalized
patients with hypertension seems to encourage physician
to intensify treatment or substitute different
antihypertensive
classes.
These
patterns
of
antihypertensive combination use also conform to some
studies.14,15,27,28 Higher mean blood pressure of patients on
antihypertensive combination was reported in a study that
compared blood pressure between patients taking
monotherapy and those on combination therapies.28

6.

7.

8.
Limitations of this study was due to retrospective nature
of this study, some factors that may influence blood
pressure control such as adverse reaction experienced,
non-cardiovascular diseases, and surgical operation
encountered by the patients were not recorded.

9.

CONCLUSION
In conclusion, antihypertensive utilization conforms to
recommended treatment guidelines for patients with
hypertension, yet, the blood pressure control among was
achieved in less than half of the hospitalized hypertensive
patients’ population.

10.
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