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Abstract

Background: Despite the development of many effective anti-hypertensive drugs, the occurrence of Drug Therapy Problems (DTPs)
are frequent in patients with hypertension and may introduce a significant risk to patients which adversely affect quality of life.
Treatment of hypertension without referring to already established guidelines can result in DTPs and failure to achieve targeted

blood pressure.
Objectives: To assess the correlates of hypertension among patients in Madonna University Teaching Hospital Elele, Rivers State.

Methods: This study was a descriptive retrospective study in which patients’ hospital records from 1t January, 2017 to 31 De-
cember, 2019 were assessed for adequate data and information as regards this research. The study was analyzed using descriptive

statistics.

Results: The study included 173 hypertensive patients out of which 160 patients (92.5%) had DTPs and a total of 399 DTPs were
identified in them. The most common DTP identified was need for additional drug therapy (n = 174, 75.1%), followed by drug inter-
action and unnecessary drug therapy constituting 37.6% and 18.5% respectively. Out of all the patients, 144 (83.2%) presented with
at least one co-morbidity with one co-morbidity having the highest occurrence (n = 100, 57.8%). Congestive cardiac failure (22.5%)

had the highest occurrence followed by diabetes mellitus (15.6%) and cerebrovascular accident (11.6%).

Conclusion: DTPs are common among hypertensive patients with co-morbidities and the most common DTP identified were need
for additional drug therapy, drug interaction and unnecessary drug therapy. The most prevalent co-morbidities were congestive

cardiac failure and diabetes mellitus.

Keywords: Hypertension; Drug Therapy Problems; Congestive Cardiac Failure; Diabetes Mellitus; Cerebrovascular Accident; Drug Use

Evaluation; Pharmacotherapy; Pharmaceutical Care
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Abbreviations

ADR: Adverse Drug Reaction; BP: Blood Pressure; BMI: Body Mass Index; DBP: Diastolic Blood Pressure; DRPs: Drug Related Problems;
DTPs: Drug Therapy Problem; HTN: Hypertension; JNC 7: Joint National Committee on the Detection; Evaluation; Prevention and Treat-
ment of High Blood Pressure; SBP: Systolic Blood Pressure; WHO: World Health Organization

Introduction

Hypertension is a common disease both in industrialized and developing countries and has been identified as one of the most signifi-
cant risk factors for other cardiovascular diseases. According to WHO, approximately one billion adults or ~22% of the population of the
world have hypertension, including the majority of elderly and imposes enormous burden through associated cardiovascular diseases
[1]. Although the recent advances in the diagnosis and treatment of hypertension have been shown to prevent cardiovascular diseases
and to extend life, hypertension still remains an inadequately managed worldwide disease. Worldwide, 13.5% of all premature deaths are
attributable to high BP. The WHO has estimated that about 62% of cerebrovascular disease and 49% of ischemic heart disease burden
worldwide are attributable to suboptimal control of BP levels [2]. In developing countries, its morbidity and mortality are increasing from
time to time due to changes in life style and sedentary life [3]. About 80% of this burden occurred in low- and middle-income countries
[4]- The levels of awareness, treatment and control of hypertension vary between countries and are particularly low in some economically
developing countries. Analysis of the global burden of hypertension revealed that over 26% of the world’s adult population had hyper-
tension in 2000 [5], which increased to 40% in 2008 [6]. Although there is shortage of extensive data, according to WHO, 11% of Nigeria

populations are suffering from cardiovascular diseases, of which hypertension is the most implicated [7].

A drug therapy problem (DTP) is any undesirable event experienced by the patient that involves or is suspected to involve drug therapy
and that actually or potentially interferes with a desired patient outcome [8]. If left unresolved, it prevents a patient from realizing the full
benefits of drug therapy. DTPs can originate from prescription, dispensing, administration of medicines or from gaps in the continuity of
care. Despite the development of many effective anti-hypertensive drugs, occurrence of DTPs is frequent in patients with hypertension
and may introduce a significant risk to patients, which adversely affect quality of life, increase hospitalization, overall health care cost and
could prevent or delay patients from achieving desired therapeutic goals. Interventions aimed at improving drug therapy problems would
provide a significant positive return on investment through primary prevention of risk factors and secondary prevention of adverse health

outcomes [8].

Early identification of the DTPs and their causes can enhance the prevention and management of DTPs. Categorizing DTPs will also en-
able the practitioners, in collaboration with the patient, in constructing a pharmaceutical care plan that improves the patient’s treatment
outcome. Following appropriate interventions, intensive follow-up to assess therapeutic response and adverse effects is most important.
In this regard, clinical pharmacists can play an important role in identifying, resolving and preventing DTPs through careful pharmaceuti-
cal care practice [9]. A drug therapy problem is any undesirable event experienced by the patient that involves or is suspected to involve
drug therapy and that actually or potentially interferes with a desired patient outcome [8]. The term is used to denote drug related event
amenable to detection, treatment or prevention. A drug therapy problem may be potential (likely to occur) or actual (patient is already ex-
periencing it) and since they arise in the course of treating medical problems, they compound the problems being treated. A drug therapy
problem is also a situation that if left unresolved prevents a patient from realizing the full benefits of their drug therapy. To be recognized
as a drug therapy problem, the patient, the physician and the pharmacist must all agree there is a problem and therapy is changed as a
result [8]. With administration of drugs, the potential for outcomes that may diminish the patient’s quality of life is always present. Treat-
ments of hypertension without referring to established clinical practice guidelines can result in drug therapy problems (DTPs), failure to
achieve targeted BP, various complications as mentioned above and high consumption of health care costs [10]. Hence, there is a need to

always make reference to already established guidelines.
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Despite the availability of effective medical therapy, more than half of hypertensive patients on treatment have blood pressures mostly
because of drug therapy problems which include but not limited to non-adherence, adverse drug reactions, improper drug selection and
drug interactions [11]. The occurrence of DTP among hypertensive patients could prevent or delay patients from achieving desired thera-
peutic goals. Clearly, interventions to improve DTP are needed to overcome the harms imposed by the problem. If such interventions are
to be successfully designed, targeted and cost effective, it is critical to understand the complex reasons for DTP and identify those that are
modifiable in hypertensive patients. Therefore, this study was conducted to assess the prevalence and causes of DTP among hypertensive

patients in Madonna University Teaching Hospital, Elele, Rivers State.

Methods
Study location and study site

This research was carried out in Madonna University Teaching Hospital, Elele, River State Nigeria. Elele is a town in Ikwerre L.G.A
which is one of the 23 Local Government Areas of Rivers State. Rivers State is in the southern part of Nigeria and located in the mangrove
swamp. It is about 42 kilometers from Port-Harcourt (the capital city of Rivers state). The indigenous ethnic group of the town are the
Ikwerre people; a sub-group of the Igbo tribe. The languages spoken by the people are Igbo, English, Hausa, and Yoruba. The town has a
bank, a university, two markets, a police station, a prison, a National Pilgrimage Centre, other pentecostal christian churches, a mosque, a
primary school and a Secondary school. The inhabitants are predominantly farmers, traders and artisans. The exact location of study was
Madonna University Teaching Hospital, Elele, which is the only teaching hospital and the biggest health institution in the town.

Study design

This study was a descriptive retrospective study in which patients hospital records from January 1%t 2017 to December 31t 2019 were

assessed.
Study criteria
Inclusion criteria
e  Allin-patients diagnosed with hypertension for morethan one year from January 1* 2017 to December 315 2019.

e  All in-patients that suffered from hypertension with co-morbidities from January 1% 2017 to December 315 2019 with eligible

medical records.
Exclusion criteria
All eligible folders/medical records within the period whose records are not eligible.
Sample size
This was done using Taro Yammane statistical formulae [12]:
n=N/(1+N (e)"2)

Where n = sample size
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N = sample population study

e = Margin error (which could be 0.10, 0.05, 0.01)

On a whole, 310 case files were sampled which gave a working sample size of
n=310/(1+310 (0.05) ~2)

=310/ (1+310 (0.0025))

=310/ (1+0.775)

=174 patients medical records.

Data collection

Since it was a descriptive retrospective study that involved patients’ case files, no instrument was used to carry out this study. Instead,
case files of patients with hypertension and co-morbidities in the specified hospital were used. An approved data collection form coined
from a standardized and validated data collection form known as the DRP-Registration Form V8.01 (PCNE Classification, 2017) was used

to document identified drug therapy problems and their causes [13].
Data analysis

Data collected from this study were analyzed using SPSS (Statistical Package for Social Sciences) Version 21. Data was summarized

with frequency, proportion, mean, standard deviation, and percentages.
Ethical consent

Approval to carryout the study was obtained from the research and ethics committee of the Madonna University Teaching Hospital
Elele.

Results

From table 1 it can be seen that this study included a total of 173 hypertensive patients, out of which 93 (53.8%) were males and 80
(46.2%) were females. More than half of the patients 103 (59.5%) were doing business/self-employed while 24.1% of patients were
public/civil servants. One hundred and sixty patients (92.5%) had at least one DTP. A total of 399 Drug therapy problems (DTPs) were
identified among these 160 patients and the mean number of DTPs per patient was 2.49 * 1.33 with the maximum of 7. In 58 (33.5%)
patients there was only one type of DTP, while it was two types in 56 (32.4%), three types in 36 (20.8%) patients, four types in 9 (5.2%)

and five types in only one patient.

Demographic variables Frequency ‘ Percent %
Age group (years)
21-30 1 0.6
31-40 5 29
41-50 45 26.0
51-60 36 20.8
61-70 54 31.2
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71-80 30 17.3
Above 80 2 1.2
Sex (M/F)
Male 93 53.8
Female 80 46.2
Religion
Christian 173 100.0
Muslim 0 0.0
Others 0 0.0
Educational level
No formal education 76 43.9
Primary 36 20.8
Secondary 45 26.0
Tertiary 16 9.2
Marital Status
Single 6 3.5
Married 129 74.6
Divorced 6 3.5
Widowed 32 18.5
Occupation
Civic/public service 37 21.4
Business/self employed 103 59.5
Student 0 0.0
Others 33 19.1

Table 1: Demographic characteristics of patients.

Frequency ‘ Percent %
Hypertension Control
Controlled 101 58.4
Uncontrolled 72 41.6
Presence of Co-morbidity
Present 144 83.2
Absent 29 16.8
Number of Co-morbidities
None 29 16.8
One 100 57.8
Two 38 22.0
Three 4 2.3
Four 2 1.2
Types of Co-morbidity
Diabetes mellitus 27 15.6
Hypertensive Heart disease 9 5.2
Hypoglyceamia 4 2.3
Cerebrovascular accident 20 11.6
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Hypertensive encephalopathy 4 2.3
Diabetic foot Ulcer 6 35
Congestive Cardiac Failure 39 22.5
Chronic Kidney disease 9 5.2
Left Ventricular Failure 8 4.6
Diabetic gastroparesis 2 1.2
Rheumatoid arthritis 4 2.3
Peptic Ulcer disease 10 5.8
Transient ischaemic attack 5 2.9
Others 40 23.1

Table 2: Showing clinical characteristics of patients.

Variable Category Frequency Percentage (%)
Weight (kg) Not specified 61 35.3
31-40 14 8.1
41-50 11 6.4
51-60 30 17.3
61-70 21 12.1
71-80 21 12.1
81-90 4 2.3
91-100 10 5.8
Above 100 1 0.6
Pregnancy Status Yes 0 0.0
No 173 100.0
Alcohol history Not specified 5 2.9
Never drinks 97 56.1
Stopped drinking 16 9.2
Still drinking 14 8.1
Drinks moderately 41 23.7
Smoking habit Not specified 5 2.9
Never smokes 133 76.9
Stopped smoking 29 16.8
Still smoking 6 3.5
Smokes moderately 0 0.0
Food allergies Not specified 5 29
Yes 0 0.0
No 168 97.1
Drug allergies Not specified 6 3.5
Yes 13 7.5
No 154 89.0
Special diet restrictions Not specified 6 3.5
Yes 28 16.2
No 139 80.3

Table 3: Showing lifestyle characteristics of patients.
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Variables Frequency Percent %
Presence of DTP
No 13 7.5
Yes 160 92.5
Total DTP type identified

No DTP 13 7.5
One DTP 58 335
Two DTPs 56 32.4
Three DTPs 36 20.8
Four DTPs 9 5.2
Five DTPs 1 0.6

Table 4: Presence and number of drug therapy problems among patients.

Type of DTP Frequency Percent % Total DTPs identified
Unnecessary drug therapy 32 18.5 43.00
Wrong drug 30 17.3 34.00
Dosage too low 26 15.0 26.00
Dosage too high 5 29 5.00
Adverse drug reaction 29 16.8 29.00
Drug interaction 65 37.6 74.00
Inappropriate adherence 14 8.1 14.00
Need for additional drug therapy 130 75.1 174.00
Total 399

Table 5: Showing the types of DTP among hypertensive patients.

Variables Total number of drugs Number of anti-hypertensive medications
Mean 5.4767 3.1503
N 172 173
Std. Deviation 2.04182 1.29869
Minimum 2.00 1.00
Maximum 10.00 6.00
Total N 100.0% 100.0%

Table 6: Descriptive statistics of the total number of drugs and number of anti-hypertensive drugs.

Number of anti-hypertensive drugs Frequency (N) Percentage (%)
One drug 21 12.1
Two drugs 22 12.7
Three drugs 79 45.7
Four drugs 22 12.7
Five drugs 19 11.0
Six drugs 10 5.8
Total 173 100.0

Table 7: Showing the distribution of patients according to their anti-hypertensive therapy regimen.
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Type of hypertensive drug Frequency (N) Percentage (%)
Losartan 68 39.3
Frusemide 56 32.4
Amlodipine 95 54.9
Hydrochlorothiazide 120 69.3
Alpha Methyl Dopa (Aldomet) 10 5.8
Vaporing 59 34.1
Lisinopril 45 26.0
Atenolol 4 2.3
Spironolactone 27 15.6
Metformin 13 7.5
Glucophage 15 8.7
Glimepiride 5 2.9
Glibenclamide 14 8.1
Others 30 17.3

Table 8: Showing types of anti-hypertensive medications used.

Medications used Yes
Frequency (N) Percentage (%)
Paracetamol 27 15.6
Rosuvastatin 4 2.3
Metronidazole 34 19.8
Ciprofloxacin 37 214
Levofloxacin 4 2.3
Ceftriaxone 8 4.6
Artemether 5 2.9
Tramadol 5 2.9
Panadol 5 2.9
Multivitamins 50 28.9
Lexotan 13 7.5
Omeprazole 13 7.5
Clarithromycin 5 2.9
P-Alaxin 4 2.3
Ascorbic acid 30 17.3
Ferrous solphate 30 17.3
Others 74 42.8

Table 9: Showing non-antihypertensive medications prescribed.
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Discussion

Majority of the patients were males. This was similar to the result obtained in a study carried out in University of Nigeria Teaching
Hospital, Enugu [14] where most of the hypertensive patients were male. Arodiwe., et al. carried out a research on the case fatality among
hypertension related admissions in Enugu Nigeria in which most of the patients were male [15]. This result was in contrast to a study
carried out in Indonesia [16] where the patients were predominantly females. In Malaysia, a study conducted on hypertensive patients in
a primary healthccare center showed that female admission accounted for majority of the total number of patients admitted [17]. Most of
the patients were above 50 years old and the age group of 61 - 70 years had the highest admission. This was because an increase in age
causes increase in vulnerability to develop diseases and the tendency to acquire multiple and chronic diseases. Increase in blood pressure
with age is mostly related to changes in arterial and arteriolar stiffness. Other pathophysiological influencing factors which contribute to
the increase in BP in ageing include: decrease baroreceptor sensitivity, increased responsiveness to sympathetic nervous system stimuli,

altered renal and sodium metabolism and an altered rennin aldosterone relationship [18].

Hypertension was common among the married group than any other group. Similar result was obtained in a study carried out in Ethio-
pia [19] and in south west Nigeria [20] where the married population were above average. The reason for this could be attributable to life
style, food consumption pattern, and stress. A variety of lifestyle factors have been shown to directly influence blood pressure levels at
individual and population level. Of these, the most common were excess body fat, alcohol consumption, physical inactivity, and a variety of
dietary constituents including salts, e.g. sodium and potassium. Others are high cholesterole food, saturated fat and fatty acids. Moderate

changes in some of these factors have additive effects on blood pressure reduction in all grades of hypertension.

The study showed that the weights did not correlate with the BP levels of the patients on presentation to the hospital because a couple
of the patients were neither documented nor recorded in the patients folders as shown in table 3. Hence, an appropriate correlation
could not be made. However, from those recorded, nearly half of the patient weighed < 70 kg, while a couple of them had a weight range
of 71 - 100 kg. Only one patient weighed above 100 kg. Their heights were not recorded. Therefore, their Body Mass Index (BMI) could
not be calculated and correlated with their BP levels. Studies carried out by Mungreiphy,, et al. and Suman,, et al. showed that there was
a significant correlation between BMI and BP [21,22]. When the mean systolic and diastolic blood pressure among different BMI catego-
ries was evaluated, the mean systolic and diastolic blood pressure increased with increasing BMI levels. Women with pregnancy induced
hypertension were excluded from the study. Most of the patients had no special diet restriction whereas a few of them had decreased salt

intake. Decreased salt intake is one of the dietary measures in the control of hypertension [23].

The study in table 2 showed that majority of the patients admitted during the period of study had controlled blood pressure prior to
their discharge while the minority were discharged with uncontrolled blood pressure due to some reasons which include referral to an-
other hospital for advanced medical care (this was the case for most CKD patients who needed dialysis as a very important part of their
treatment), poor financial status of patients (majority of those under this category were discharged against medical advice, while others
could neither procure the prescribed drugs nor afford the cost of being admitted in the hospital. The uncontrolled blood pressure was
partly as a result of multiple drug related problems experienced by the patients individually. Patients that had controlled blood pressure
also experienced a good number of drug related problems contrary to the normal expectations. This was an indication that drug related
problems were experienced by patients with both controlled and uncontrolled blood pressure as at the time of discharge. This can be
explained by the fact that drug related problems actually and potentially interfered with the patients’ outcomes. Most of the hypertensive
patients had co-morbidities while very minimal proportion of them presented to the hospital with only hypertension. Similar studies con-

ducted in Ethiopia showed that most of the hypertensive patients had co-morbid conditions [9], and all of them had co-morbidities [24].

From the study, the disease with the highest occurrence among the hypertensive patients were congestive cardiac failure, diabetes

mellitus, and cerebrovascular accident. Peptic ulcer disease, hypertensive heart disease and chronic kidney disease were in the minority.
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A study conducted on a three-year review of adult hypertensive admissions in Benin city [25] reported that the most common comorbid
conditionons were stroke, congestive cardiac failure and chronic kidney failure. The rate of occurrence of congestive cardiac failure in

both studies were similar, although the most prevalent co-morbidity was stroke [25].

Another study in University of Port Harcourt Teaching Hospital reported that stroke was responsible for most of all hypertensive com-
plications followed by heart failure and renal failure [26]. In Sokoto, hypertension related morbidities were predominantly heart failure,
stroke and chronic renal failure [27]. In a related study conducted in Ethiopia, the most prevalent co-morbidity was diabetes mellitus [9],

whereas in our study, diabetes mellitus was the second most occurring co-morbid condition.

This study suggested high incidence of Drug Therapy Problems with a mean value of 2.49 * 1.33 and maximum of 7. The prevalence
of DTPs in this study was comparable to a study carried out by Hussein,, et al. and Huri,, et al. in Malaysia. These findings indicate that
management of patients with hypertension and co-morbidities was complicated and prone to different DTPs [24,25]. The differences
in prevalence might be related to different factors including differences in the size of the study population, the study period and profes-
sionals involved in the identification of DTPs. Clinical pharmacists by reason of their training and background in pharmacotherapeutics,

pharmacokinetics and pharmaceutical care service provision are adequately equipped to identify and resolve potential and actual DTPs.

The need for additional drug therapy was the most common category of DTPs encountred. This was in line with the work done in two
other hospitals in Ethiopia [27,28]. A research work done in Jordan on DTPs in outpatients with chronic disease indicated that the most
prevalent DTP was the need for additional drug therapy. Another part of Ethiopia had a prevalence below average [29], a slight variation
from that above. It might not be unconnected with the availability of comprehensive treatment guidelines, the professional competencies

and availability of the pharmaceutical care providers in the health care team.

Drug interaction was the second most common DTP. This result was higher than that of the findings of Sivva,, et al. [30] in assessing
the level of drug-drug interaction in hypertensive patients. Increasing number of co-morbidities and polypharmacy were implicated to be
the risk factors for the development of significant number of drug-drug interactions. A study conducted by Virendra.,, et al. and Mateti., et
al. [31,32] both had an incidence of 30.67% and 14.66% respectively. Some of the drug-drug interaction found in this study includes; in-
teraction between Artemether-lumefantrine and ciprofloxacin (whichhas cardiac consequences), Artemicinine-based anti-malarials and
vitamin C, multivitamine plus iron preparation and ciprofloxacin, omeprazole and ciprofloxacin, rosuvastatin and ciprofloxacin, phenytoin

and furosemide, and nifedipine and atenolol etc.

Adverse drug reaction occurred in 16.8% of the total patients in this study. This result agreed with a research in India and another
research in Ethiopia in which only 10% and 25.7% of the hypertensive patients experienced adverse drug reaction [33,34]. In Ethiopia,
Hussein,, et al. [24] reported that 42.7% had adverse drug reactions. The adverse drug reactions identified in this study were gastroin-
testinal disturbances, dry cough, peripheral oedema, headache and hypotension. This was in contrast to a work done in India [33]. The
main adverse drug reaction was dry cough and peripheral oedema caused by antihypertensive drugs. The drug no matter the efficacy is
categorized unsafe if it elicits an undesirable response like allergic reaction. The route of administration is also important as failure to
stick with the correct route of administration can lead to adverse drug reaction. Wrong drug administration from our study was reported
to also be a cause of DTP among hypertensive patients. Drugs that are confirmed to be more effective should be administered instead of
other drugs with questionable efficacy. This was in agreement with a similar study which showed that dose too low accounted for 16.3%
of DTPs [35], in contrast to another study where dosage too low accounted for 0.9% of the DTPs [24].

The result obtained for dosage too high was lower when compared to the one obtained in a study by Tigabu., et al. [29] where dosage
too high accounted for 15.5%. Wrong drug and dosage too high made up a great percentage of the different adverse reactions experienced

by the patients. The adherence score in the study was above 90%. This result was in contrast to a study carried out in Vietnam were only
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a half of the hypertensive patients were adherent [36] and another study where half of the patient were non-adherent [37]. This was due
to financial constraint which made the patients unable to procure the prescribed medicines. There was positive association between the
demographics and lifestyle of patients as well as the presence or absence of co-morbidities in the health-related outcome of hypertensive
patients and the occurrence of DTPs. Since the lifestyles of most of the patients used in this study were good in terms of smoking and
drinking, the major cause of the drug therapy problems related to this study can be traced to their drug therapy.

Conclusion

Management of patients with hypertension is prone to different DTPs for several reasons including presence of co-morbidity, large
number of concurrent medications, uncontrolled BP and other patient related factors. This study recorded high prevalence of DTPs among
the hypertensive patients with co-morbidities. The most common classes of DTPs identified were need for additional drug therapy, drug
interaction and unnecessary drug therapy, while dosage too high and inappropriate adherence were the least. Majority of the patients
had co-morbid disease conditions in which nearly average had only one co-morbidity. Congestive cardiac failure was the most occurring
co-morbidity, followed by type 2 diabetes mellitus and cerebrovascular accident. Polypharmacy was common among the population. Hy-

drochlorothiazide was the most prescribed antihypertensive agent, followed by amlodipine, a calcium channel blocker.
Limitations of the Study

The absence of some vital information from the patient’s folders affected the result and since it was a retrospective study, this informa-
tion could not be obtained from either the patients or the doctors. Example; weight, height, drug allergies, food allergies, and accurate

family history of the patients.
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