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Abstract

Background: Despite the use of safe and effective conventional drugs, drug therapy problems
(DTPs) pose a threat to the successful management of hypertension. DTPs are of a great concern
in health care because of their serious consequences such as poor quality of life, increased
health care costs, morbidity and mortality. However, there is no published information regarding
the prevalence of DTPs and associated factors among hypertensive patients in Uganda.
Objective: The aim of the study was to determine the prevalence and factors associated with
DTPs among hypertensive patients at the hypertension clinic of Mbarara Regional Referral
Hospital (MRRH].

Method: A cross-sectional study was conducted at the hypertension clinic, MRRH, Uganda
among 228 hypertensive patients. Data were collected from medical records using a data
abstraction tool and patients were interviewed using a structured questionnaire. Data analysis
was done using Statistical Package for Social Sciences (SPSS] version 22.0. Descriptive
analysis was used to determine the prevalence of DTPs. Logistic regression was used to
determine the association between the independent and dependent variables. Variables were
considered statistically significant at p-value <0.05.

Results: A total of 178 DTPs were identified among 141 hypertensive patients. The prevalence
of antihypertensive-related DTPs was 61.8% (95% confidence interval [Cl]: 55.3-67.5) with

an average of 1.26 =0.52 DTPs per patient. Out of 141 participants with DTPs, 109 (77.3%)

had one DTP, 27 (19.1%) had 2 DTPs, and 5 (3.5%) had 3 DTPs. The most common types of
antihypertensive-related DTPs were ‘dosage too low’” which accounted for 53 (29.8%), followed
by ‘adverse drug reactions’ which accounted for 48 (27%). Uncontrolled blood pressure

(BP; adjusted odds ratio [AOR]: 4.17; 95% Cl: 2.33-7.45, p<0.001) and routine laboratory

test results (AOR: 1.87; 95% Cl: 1.04-3.36, p = 0.036) were significantly associated with
antihypertensive-related DTPs among hypertensive patients.

Conclusion: Almost two-thirds of study participants had antihypertensive-related DTPs.

The most common DTPs were ‘dosage too low’ and ‘adverse drug reactions” which both
accounted for almost a third of the total DTPs each. Uncontrolled BP and routine laboratory
test results were significantly associated with antihypertensive-related DTPs among the study
participants. Our study emphasizes the need for improved patient care by clinical pharmacists
to identify and prevent DTPs among hypertensive patients.
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Introduction

Hypertension is defined as persistently elevated
arterial blood pressure (BP) of=140/90 mmHg.!
It is a serious medical condition that significantly
increases the risks of heart, brain, kidney and
other illnesses.? It is estimated that 1.13 billion
people worldwide suffer from hypertension
(HTN), and two-thirds live in low- and middle-
income countries.?> Globally, hypertension
remains among the leading cause of mortality
accounting for approximately 9.4 million deaths
annually and is a growing public health problem
in sub-Saharan Africa.*

Drug therapy problem (DTP) can be defined as
any undesirable event experienced by a patient
that involves drug treatment, which actually or
potentially interferes with achieving the desired
goals of therapy and requires expert judgment to
resolve.> DTPs include ‘unnecessary drug ther-
apy’, ‘needs additional drug therapy’, ‘ineffective
drug’, ‘dosage too low’, ‘adverse drug reaction’,
‘dosage too high and finally ‘non -adherence’.?

Despite the use of safe and effective conventional
drugs, DTPs pose a threat to the successful man-
agement of hypertension.® Patients with hyper-
tension are prone to dose and indication-related
drug problems that are attributed to co-morbidi-
ties and use of multiple drugs.”19 Globally, DTPs
have become far more prevalent over the past
years, accounting for 1.3%-41.3% of hospital
admissions.!! It is also reported that worldwide,
more than half of all medicines are prescribed and
dispensed inappropriately and half of the patients
fail to take them correctly.!? The prevalence of
DTPs in the United States is 89.5%.!3 In Africa,
studies reported that 52.8% to 82% of ambula-
tory hypertensive patients experienced at least
one DTP.14-19

DTPs are associated with morbidity, mortality,
increased health costs as well as poor quality of
life of patients.2? According to a systematic review
in the United States (United States of America)
and European countries, the cost of treating
DTPs especially adverse drug reactions (ADRSs)
among out patients is about €174 to €8,515.2! In
Nigeria, the economic cost implication of treating
DTPs was € 1050.64, equivalent to about 1.9%
of the total cost of all medications used by all
medical inpatients during admission.?2 According
to a study conducted in Spain, drug-related

mortality was at 18.4%,23 whereas a systematic
review in Africa indicated that the mortality rate
among patients hospitalized due to DTPs was as
high as 5.7% with an average rate of 2.7%.1!
Patients with hypertension have a higher risk for
DTPs due to multiple co-morbid conditions and
use of multiple drugs that predispose them mostly
to drug—drug interactions and ADRs.24 Other fac-
tors associated with DTPs among patients with
hypertension include polypharmacy, presence of
co-morbidities, older age (above 65 vyears),
uncontrolled blood pressure, females and low
family income.?5-26 The most common antihyper-
tensive-related DTPs among ambulatory hyper-
tensive patients are unnecessary drug therapy,
need for additional drug therapy, dosage too high
and ineffective drug therapy.16

In Uganda, the prevalence of hypertension is
31.5% in adults.?” According to the World Health
Organization (WHO) report in 2018, non-com-
municable diseases (NCDs) are estimated to
account for 33% of all deaths in Uganda, and the
mortality rate due to cardiovascular diseases is
10% of which hypertension is the most com-
mon.2® Despite the increasing mortality rate,
hypertension awareness, treatment and control
are unacceptably low across the globe, especially
in low- and middle-income countries.?®

Although there are several studies done in other
countries on the prevalence of DTPs among
ambulatory hypertensive patients, no similar
study has been done in Uganda. Therefore, this
research was aimed at determining the preva-
lence, types and factors associated with antihy-
pertensive-related DTPs among patients at the
hypertension clinic of Mbarara Regional Referral
Hospital (MRRH).

Methods and materials

Study design and setting

A cross-sectional study was conducted at the
hypertension clinic of Mbarara Regional Referral
Hospital for a period of 3 months from 2
November 2021 to 30 January 2022. MRRH is a
government aided hospital located in Mbarara
district in the South western region of Uganda.
The hospital majorly serves over 4 million people
from South-Western districts of Uganda. It has
600 beds and provides general out-patient,
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in-patients and emergency services. Currently,
the hypertension clinic serves about 450 hyper-
tensive patients and this clinic is run by 1 physi-
cian, 3 medical residents, 1 medical officer, 1
nursing officer and 1 records officer. The hyper-
tension clinic day is every Tuesday of the week
and the services offered include; triage (BP meas-
urement, height measurement, weight measure-
ment), health education and treatment.
Hypertensive patients are prescribed drugs for 2
months, that is, every 2 months; these patients
come back to the clinic for review.

Study population

All ambulatory hypertensive patients on follow up
at MRRH, who visited the hypertension clinic
during the study period.

Eligibility criteria

Inclusion criteria. All hypertensive patients 18
years and above who visited the hypertension
clinic during the study period and had used anti-
hypertensive drugs as well as consented to partici-
pate were included in the study.

Exclusion criteria. Patients with incomplete med-
ical records and those that were unable to com-
plete the interview were excluded.

Sample size. The sample size for the study was
determined using single population proportion
formula (Cochran, 1963)

. Z%a /2 XP(1-P)

2
4

where n =sample required, Z= critical value for
95% confidence interval (1.96), e¢=margin of
error (5%)=0.05, P=prevalence rate=50%
since there was no similar study done in Uganda
and in East Africa, = (1.96x 1.96 x 0.50 x 0.50)
/ (0.05 x 0.05) = 384 participants.

The hypertension clinic serves a total of 450
hypertensive patients which is less than 10,000
people. Applied the finite population correction
formula

n no
1+(ro—1)/ N)

where # is the sample size and N the population size,
n=7384/1+ ((384 — 1)/450), n= 207 participants.

Additional 10% of the sample size for contin-
gency, which led to a total of 228 participants.

Sampling technique
Systematic random sampling technique was used
in this study.

Data collection methods and procedures

The data collection team consisted of the princi-
pal investigator (clinical pharmacist) and two
trained research assistants (pharmacist and a
medical resident). After the systematic random
sampling, the selected patient’s details were
checked against a list of patients who had previ-
ously taken part in the study to ensure that each
eligible patient participates once. The patient
would then voluntarily consent to participate in
the study by writing. Thereafter, patients were
interviewed using a structured questionnaire to
obtain data on socio-demographics (marital sta-
tus, religion, monthly income and education
level), history of drug allergies, medical history,
medication history which included herbal and
over-the-counter drugs, medication adherence to
prescribed drugs and ADR.

For medication adherence, questions adopted
from Hill-Bone medication adherence scale were
asked.3® Non-adherence was considered if the
drug therapy was indicated, effective and safe.
Males and females were considered non-adher-
ent if they scored <29.1 and <32.3, respec-
tively.3® Once non-adherence was identified, the
Cipolle ez al.5 classification was used to deter-
mine the cause.

ADR were suspected when there was a relation-
ship between time of drug administration and the
onset of the ADR while excluding other causes.
All suspected adverse events were assessed using
the Naranjo Scale. Participants with definite
(=9), probable>-8 and possiblel* ADR causality
scores in the Naranjo ADR causality algorithm
were considered to be having ADR related to
drug therapy.3!

Data from review of medical records were col-
lected and recorded wusing a pretested data
abstraction tool. Medical records were reviewed
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to obtain data on vital signs, current medication,
results of current laboratory tests, ADR (clinical
and laboratory evaluations) and the current medi-
cal conditions which were important for identifi-
cation of DTPs.

Each documented drug therapy was evaluated
for appropriateness, effectiveness and safety
using the Lexicomp drug interaction checker
and the Uganda clinical guideline.32 According
to Lexicomp drug—drug interaction checker,
only drug—drug interactions in class C (moni-
tor therapy), D (consider therapy modifica-
tion) and X (avoid drug combination) are
considered clinically significant. Identified
DTPs and their causes were broadly classified
according to the Cipolle er al.? classification
system. Enrollment of patients was halted after
the estimated sample size of 228 participants
was reached.

Operational definitions
Controlled blood pressure. Is BP that is < 140/90
mmHg.32

Drug therapy problem. Can be defined as any
undesirable event experienced by a patient that
involves drug treatment, which actually or poten-
tially interferes with achieving the desired goals of
therapy and requires professional judgment to
resolve.?

Unnecessary drug therapy. Can be defined as
patient not having a clinical indication for drug
therapy at a time, multiple drug products are
being used for a condition that requires only sin-
gle drug, non-drug therapy more appropriate,
addiction or recreational drug use and treating
avoidable adverse reaction.?

Needs additional therapy. Additional drug is
required to initiate therapy for untreated condi-
tion or to prevent a new medical condition from
developing in the patient or synergistic therapy
for a medical condition that requires additional
pharmacotherapy.>

Ineffective drug. The drug not being the most
effective for the medical condition and a different
drug is needed, the medical condition is refrac-
tory to the drug product and a different drug is
needed or maybe the dosage form of the drug
product is inappropriate, the drug product is

contraindicated in this patient, and finally drug is
not indicated for condition.>

Dosage too low. Too low dosage to produce the
desired response in the patient, the dosage inter-
val is too infrequent to produce the desired
response, incorrect administration, a drug inter-
action reduces the amount of active drug avail-
able resulting in lack of effectiveness in this
patient, and then the duration of the drug therapy
is too short to produce the desired response.>

Adverse drug reaction [ADR]. The World Health
Organization (WHO) defines an ADR as a
response to a drug that is noxious and unintended
and which occurs at doses normally used in man
for prophylaxis, diagnosis or therapy of disease or
for the modification of physiological function.33

Dosage too high. Dose too high can be related to
toxicity, the dosing frequency being too short for
the patient or duration of drug therapy is too long
for a patient or a drug interaction increases the
amount of active drug available resulting in toxic-
ity in a patient.>

Quality control

Pre-testing of the data collection tool was done
using 10 patients who met the inclusion criteria.
This was to help in identifying challenges with the
data collection tool and there-after the tool was
modified accordingly.

The data collection tool was translated to
Runyankole by a professional and then results
were back translated to English to check for con-
sistency. The principal investigator selected and
recruited research assistants who were trained on
the aim of the study, data collection techniques
and how to use the data collection tool. The
recruited research assistants were fluent in both
English and Runyankole which facilitated patient
interview. The principal investigator also closely
supervised research assistants during the data col-
lection period.

Data management

The data abstraction form for each patient was
assigned an identification code. The filled forms
were checked for accuracy, consistency and com-
pleteness by the principal investigator on a daily
basis. Completed forms were kept under restricted
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access to protect patient confidentiality and pro-
tect data from alteration. Data were later stored
in a computer with a password.

Data analysis

All filled data collection forms were checked for
completeness in preparation for data entry into
statistical package for social sciences (SPSS) ver-
sion 22.0. Data cleaning was done to detect errors
and validate the data. Data analysis was done
using the same software. Patient, drug and dis-
ease-related factors were presented using descrip-
tive statistics including mean, standard deviation,
frequencies and percentages.

The prevalence of DTPs related to antihyperten-
sives was determined by the number of patients
with at least one DTP divided by the total num-
ber of the sample size. The results were expressed
as a percentage.

The association between the independent varia-
bles and occurrence of DTPs was determined
using univariate and multivariate logistic regres-
sion. Variables with p-value<0.25 during the
univariate analysis were further subjected to mul-
tivariate logistic regression analysis to control for
confounders. Variables were considered statisti-
cally significant if p-value was less than 0.05
measured with odds ratio at 95% confidence
interval.

Ethical considerations

Approval to conduct the study was obtained from
Mbarara University of Science and Technology
Research Ethics Committee (Reference number:
MUST-2021-187). Written informed consent
was obtained from the patients prior to participat-
ing in the study and use of their medical records.
The purpose, objectives, benefits and risks as well
as the impact of the study on the total time spent
in the hospital were clearly explained to the
patients. Completed forms were kept under
restricted access and thus data were processed
and presented anonymously to prevent anyone
from tracing back the patient’s identity which
preserved confidentiality.

Ministry of health COVID-19 guidelines were
observed during the data collection process.
These guidelines included social distancing,

wearing face masks all the time and sanitizing
before and after handling patient medical records.

Results

Socio-demographic characteristics of patients
About 230 hypertensive patients were recruited
for the study, and 2 were excluded due to incom-
plete data giving us a total of 228 hypertensive
patients that participated in this study. Out of
these, majority were females accounting for 173
(75.9%) and 113 (49.6%) were in the age bracket
40-59 years. The mean age of the study partici-
pants was 58.13 = 12.16 years ranging from 23
years to 86 years. In addition, 133 (58.3%) were
married, 104 (45.6%) were Anglican by religion,
114 (50%) attended primary education, and 117
(51.3%) were unemployed. Twenty (8.8%) par-
ticipants were currently using alcohol, 4 (1.8%)
were still smoking and 62 (27.2%) were currently
using herbal drugs (Table 1).

Drug and disease characteristics of study
participants

Eighty-three (36.4%) of the patients were over-
weight and almost two-thirds (149, 65.4%) had
uncontrolled BP. In this study, the mean duration
of hypertension since diagnosis and initiation of
antihypertensive was 5.08 =4.41 years and
4.79 £4.13 vyears, respectively. The majority
(133, 58.5%) of the participants had at least one
co-morbid condition. The most frequently diag-
nosed co-morbidities were diabetes mellitus 74
(32.5%), and neuropathy 39 (17.1%). The aver-
age number of prescribed drugs was 3.85 = 1.61
whereas an average of 2.18 = 0.89 antihyperten-
sive drugs was used. Among the study partici-
pants, 192 (84.2%) were prescribed calcium
channel blockers (CCB) such as immediate
release Nifedipine and Amlodipine, 126 (55.3%)
were prescribed diuretics such as
Bendroflumethiazide, and 119 (52.2%) were pre-
scribed angiotensin receptor blockers (ARB) such
as Losartan and Telmisartan (Table 2).

Prevalence of antihypertensive-related DTPs

A total of 178 DTDPs were identified among 141
hypertensive patients and the prevalence of anti-
hypertensive-related DTPs was 61.8% (95% con-
fidence interval [CI]: 55.3-67.5]. The average
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Table 1. Socio-demographics characteristics of the study participants at
the hypertension clinic, MRRH, from November 2021 to January 2022.

Variable Category Frequency n (%)
Sex Male 55 (24.1)
Female 173 (75.9)
Age [years]) 18-39 16 (7)
40-59 113 (49.6)
=60 99 (43.4)
Marital status Single 5(2.2)
Married 133 (58.3)
Separated/divorced 14 (6.1)
Widow/widower 76 (33.3)
Religion Anglican 104 (45.6)
Catholic 76 (33.3)
Moslem 32 (14)
Others 16 (7)
Educational status No formal education 59 (25.9)
Primary 114 (50)
Secondary 35(15.4)
Tertiary 20 (8.8)
Employment status Employed 111 (48.7)
Unemployed 117 (51.3)
Monthly income (UGX) <200,000 206 (90.4)
=200,000 22(9.6)
Family history of hypertension Yes 115 ( 50.4)
Alcohol use Yes 20 (8.8)
Smoking status Yes 4(1.8)
Herbal medicine on use Yes 62 (27.2)

MRRH: Mbarara Regional Referral Hospital.

number of DTPs was 1.26 =0.52 DTPs per
patient. Out of the 141 study participants with
DTPs, 109 (77.3%) had one DTP, 27 (19.1%)
had two DTPs and 5 (3.5%) had three DTPs.

Types and causes of antihypertensive-related
DTPs

Dosage too low was the most common antihyper-
tensive-related DTP accounting for 53 (29.8%),
followed by ADRs, and non-adherence which
accounted for 48 (27.0%) and 34 (19.1%) respec-
tively. The least identified DTP was unnecessary
drug therapy and it accounted for 2 (1.1%),
(Figure 1).

Of the dosage too low, ineffective dose was the
major cause and it contributed 41 (23%) while
ADRs were caused by undesirable effects which
accounted for 35 (19.7%). Non-adherence was
mainly caused by inability to afford drug ther-
apy which accounted for 18 (10.1%), (Table 3).
Immediate release Nifedipine contributed the
most DTPs accounting for 63 (27.6%), fol-
lowed by Amlodipine 22 (9.6%) and then
Losartan 16 (7%).

Factors associated with occurrence of
antihypertensive-related drug therapy

problems

Univariate logistic regression of the factors asso-
ciated with occurrence of antihypertensive-related
DTPs. At univariate logistic regression, treat-
ment of hypertension for > 10 years (COR: 3.46;
95% CI: 1.13-10.57; p-value = 0.029), BP con-
trol (COR, 4.37; 95% CI. 2.44-7.80;
p-value < 0.001) and availability of routine labo-
ratory tests results (COR, 1.92; 95% CI: 1.10—
3.34;  p-value=0.022) were significantly
associated with antihypertensive-related DTDP
occurrence (Table 4).

Multivariate logistic regression of the factors
associated with antihypertensive-related DTPs.
All variables with p-value <0.25 at univariate
analysis were considered for multivariate logistic
regression analysis. Multivariate analysis pre-
sented in Table 4 showed that study participants
with uncontrolled BP were 4.17 times (adjusted
odds ratio [AOR]: 4.17; 95% CI: 2.33-7.45;
p-value < 0.001) more likely to experience DTPs
compared to participants with controlled BP.
Patients with routine laboratory test results were
1.87 times (AOR: 1.87; 95% CI: 1.04-3.36;
p-value = 0.036) more associated with antihy-
pertensive-related DTPs than those who didn’t
have them.
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Table 2. Drug and disease characteristics of the
study participants at MRRH from November 2021 to

January 2022.
Variable Category Frequency n (%)
Time since diagnosis  1-5 years 153 (67.1)
of hypertension
6-10 years 47 (20.6)
>10years 28 (12.3)
Time since 1-5 years 156 (68.4)
hypertension
treatment
6-10 years 47 (20.6)
>10years 25(11.0)
Presence of co- Yes 133 (58.3)
morbidity
Number of co- 1 94 (41.2)
morbidity
2 37(16.2)
3 2(0.9)
Co-morbid Diabetes 74 (32.5)
conditions mellitus
Neuropathy 39 (17.1)
HIV 8(3.5)
Dyslipidemia 7 (3.1)
Others? 46(20.2)
BP status Controlled 79 (34.6)
Uncontrolled 149 (65.4)
Total number of <5 158 (69.3)
drugs
=5 70 (30.7)
Drug allergy status Yes 13 (5.7)
Laboratory testsP Yes 98 (43)
Potential drug Yes 97 (42.5)
interaction
Body mass index Underweight 9(3.9)
Normal weight 56 (24.6)
Over weight 83 (36.4)
Obese 80 (35.1)
(Continued)]

Table 2. (Continued)

Variable Category Frequency n (%)
Antihypertensive Calcium 192 (84.2)
drugs channel

blockers

Diuretics 126 (55.3)

ARB 119 (52.2)

Beta blockers 35 (15.4)

ACEI 12 (5.3)

Others¢ 6(2.6)

ACEI, angiotensin converting enzyme inhibitors; ARB,
angiotensin receptor blockers; BP, blood pressure; HIV, human
immunodeficiency virus.

a0ther co-morbidities; chronic kidney disease, arthritis, gastritis,
asthma, peptic ulcer disease.

bAvailability of at least one routine laboratory test result obtained
during the current encounter which include; renal function tests,
urinalysis, blood glucose, thyroid stimulating hormone and lipid
profile tests that are routinely ordered in hypertensive patients.
cOther antihypertensive drugs; Alpha agonists.

Discussion

This study was conducted at the hypertension
clinic with the aim of establishing the prevalence,
types and factors associated with antihyperten-
sive-related DTPs among hypertensive patients.
During the study period, 178 DTPs were identi-
fied among 141 (61.8%) hypertensive patients
with an average of 1.26 = 0.52 DTPs per patient.
The most common types of DTPs were ‘dosage
too low’ which accounted for 53 (29.8%), fol-
lowed by ‘adverse drug reactions’ which accounted
for 48 (27%). The multivariate logistic regression
analysis showed that uncontrolled BP and availa-
bility of routine laboratory test results were sig-
nificantly associated with DTPs among
hypertensive patients.

The current prevalence of antihypertensive-
related DTPs of 61.8% is comparable to other
studies in Northwest, Ethiopia (62.4%), Eastern
Ethiopia (60.5%), Northern Ethiopia (55.6%)
and Indonesia (57%).7-1426:3¢ However, this find-
ing is lower than 71.2% and 80.7% both in
Eastern Ethiopia as well as 82% in Southwest
Ethiopia.!5:19:25 In addition, studies conducted in
Malaysia showed that 88.8% and 90.5% partici-
pants had at least one DTP.353% The contrast in
results could be attributed to difference in assess-
ment of DTPs; our study excluded DTDPs related
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Figure 1. Types of antihypertensive-related drug therapy problems identified among patients at MRRH from

November 2021 to January 2022.

to other drugs other than antihypertensives unlike
the other studies that included DTPs related to
all drugs. The variation in findings could also be
due to difference in study setting, study popula-
tion, study design and DTP classification; the
study by Huri and Wee used retrospective study
design and used in-patients, the two studies in
Malaysia also used the pharmaceutical care net-
work Europe foundation to classify DTPs whereas
our study used the Cipolle classification.

Our study found out that the most common DTP
was ‘dosage too low’ at 29.8%. This finding is
higher than that reported in Indonesia, Malaysia
and Nigeria; ranging from 5.2% to 7.7%.3537:38
Furthermore, the dosage too low in our study is
also higher than 18.5% and 16.8% in two studies
conducted in Ethiopia.l426 The discrepancy in
findings could be due to variations in study popu-
lation and medical practitioner’s expertise and
experience. The study by Kefale ez al.2% had 100%
patients having both hypertension and diabetes
mellitus, whereas our study had only 32.5% hav-
ing both conditions. The high proportion of ‘dos-
age too low’ in our setting could be attributed to
prescribing an ineffective dose and too infrequent
dosing. The failure to control BP adequately
among two-thirds (149, 65.4%) of our study par-
ticipants could be attributed to ‘dosage too low’.

This implies the need to adhere to standard treat-
ment guidelines in order to achieve the desired
BP goal.

In this study, ‘adverse drug reactions’ accounted
for 27%. This finding is comparable with 31.6%
reported in a cross-sectional study conducted in
Indonesia.3* However, our results are higher than
19% reported in a retrospective cross-sectional
study conducted in Eastern Ethiopia.!” In addi-
tion, the finding also differs from 2.4% reported
in a prospective cross-sectional study conducted
in Southwestern Ethiopia.l® The variation could
be explained by the presence of a high prevalence
of co-morbidities and drug-drug interactions in
our setting. In addition, ADRs in our setting were
caused by drugs causing undesirable effects and
need for safer drugs especially for older adults.
Furthermore, Nifedipine contributed the most
(77.1%) to the ADRs in our setting. Clinical trials
recommend use of long acting CCBs because
they have proven efficacy and safety in older adult
patients with hypertension.3%40

Non-adherence accounted for almost one-fifth
(19.1%) of the antihypertensive-related DTPs.
This was mainly (52.9%) attributed to inability to
afford drug therapy since patients must use their
‘out-of-pocket money’ to buy drugs from private
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Table 3. Types of antihypertensive-related drug therapy problems and their causes among patients at the
hypertension clinic, MRRH from November 2021 to January 2022.

Type of DTP

Cause of DTP

Frequency n (%)

Needs additional drug therapy

Unnecessary drug therapy

Dosage too low

Ineffective drug therapy

Dosage too high

Adverse drug reaction

Untreated condition
Synergistic therapy

Others

Duplicate therapy

Ineffective dose

Dosing too infrequent

More effective drug available
Drug interaction

Frequency too short
Undesirable effect

safer drug required due to risk factors

Drug interaction

1(0.6)
31(17.4)
1(0.6)
2(1.1)
41(23.0)
12(6.7)
5(2.8)
2(1.1)
1(0.6)
35 (19.7)
12(6.7)
1(0.6)

Non-adherence

Patient forgets to take

Patient prefers not to take

Does not understand instructions

Cannot afford drug product

18 (10.1)
9(5.1)

5(2.8]
2(1.1)

DTP, drug therapy problems.

pharmacies. This finding is lower than 32.8%
reported in study conducted in Ethiopia.l® The
difference in findings could be due to variations
in socio-economic status, provision of adherence
counseling services and adherence assessment
tools used. Our study used the hill-bone medica-
tion adherence tool which is specific to hyperten-
sive patients whereas the later used the Morisky
medication adherence tool. Although uncon-
trolled BP could be attributed to other different
factors such as lifestyle characteristics of patients,
‘dosage too low’; non-adherence could be an
important factor among our study participants.
Non-adherence to antihypertensive drugs
accounts for 30%-50% and is often linked to
uncontrolled blood pressure.#! This therefore,
implies that healthcare professionals should
strengthen adherence counseling to raise aware-
ness and knowledge in relation to BP control.

The multivariate logistic regression analysis
showed that study participants that had uncon-
trolled BP were 4.17 times (AOR,4.17; 95%CI,
2.33-7.45, P-value <0.001) more likely to have
DTPs as compared to those with controlled BP,
which was in agreement to findings in a study
conducted by Hussen and Daba who reported
that patients with uncontrolled BP were 7.68
times more likely to have DTPs.25 The most likely
cause of uncontrolled BP could be non-adherence
to antihypertensive drugs. From our study, non-
adherence contributed to 19.1% of the total num-
ber of DTP related to antihypertensives. A study
conducted in Iran reported that there was a sig-
nificant relationship between adherence level and
BP control.#? A systematic review and meta-anal-
ysis in low- and middle-income countries also
reported a similar finding that adherence was
related to BP control.#?
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Table 4. Univariate and multivariate analysis of factors associated with antihypertensive-related DTPs among patients at MRRH
from November 2021 to January 2022.

Independent variables Dependent variable CORI(95% CI) p-value AOR(95% CI) p-value
variable Category DTP
No n(%) Yes n(%)
87 141
(38.2) (61.8)
Herbal medicine use Yes 18 (29.0) 44(71.0) 1.74(0.93-3.26) 0.085 1.73 (0.87-3.42) 0.118
No 69 (47.3) 77 (52.7) 1 1
Duration of HTN 1-5years 62 (39.7) 94 (60.3) 1 1
treatment
6-10years 21 (44.7) 26 (55.3) 0.82 (0.42-1.58) 0.546 0.84(0.41-1.71) 0.627
> 10 years 4(16.0) 21 (84.0) 3.46 (1.13-10.57) 0.029 3.22(1.00-10.4) 0.050
BP control Controlled 48 (60.8) 31(39.2) 1 1
Uncontrolled 39 (26.2) 110 (73.8) 4.37 (2.44-7.80) < 0.001 4.17 (2.33-7.45) < 0.001
Availability of routine Yes 29 (29.6) 69 (70.4) 1.92 (1.10-3.34) 0.022 1.87 (1.04-3.36) 0.036
Laboratory test results
No 58 (44.6) 72 (55.4) 1 1

AOR: adjusted odds ratio; BP, blood pressure; Cl, confidence interval; COR: crude odds ratio; DTP, drug therapy problems; HTN, hypertension.

In addition, patients who had routine laboratory
test results were 1.87 times (AOR, 1.87; 95%ClI,
1.04-3.36, P-value =0.036) more likely to have
DTPs than those that didn’t have them. The more
the laboratory tests are performed, the more the
safety profile of a drug in a patient is known and
the more we are able to identify DTPs. Bolivar
et al.** also emphases that laboratory monitoring
helps to detect the risk of unnecessary ADRs.

In Contrary to the present study, other studies
identified total number of drugs, low family
income, age, presence of co-morbidity and sub-
stance use as factors associated with DTPs among
hypertensive patients.”-1416:26 This difference in
findings could be attributed to variations in study
population, underlying co-morbid conditions,
patient characteristics and DTP assessment. In
our study, only antihypertensive-related DTPs
were assessed unlike other studies. Our study
reported a prevalence of 58.3% for co-morbidities
while other studies reported 43% and 34.4%.14:16
The current study had 43.4% study participants
who were 60 years and above which was similar to
42.7% by Mahammedsied ez al.!® However, this

finding was different from 5.4% and 23.4% among
adults above 65 years reported by Weldegebreal
et al.'* and Kefale ez al.?% respectively.

Study limitation and strength

Conducting this study at a single health facility
was one limitation identified as the findings may
not generate sufficient evidence that could be
generalized to the larger population.

Our study strength was involving a team of phar-
macists and a medical resident in data collection
which might have contributed to the quality of
data. In addition, the study used a standardized
DTP identification criteria as well as standard
tools to assess for both ADRs and adherence.

Conclusion

This study reports that almost two-thirds of study
participants had antihypertensive-related DTDPs.
The most common antihypertensive-related
DTPs were ‘dosage too low’ and ‘adverse drug
reactions’ which each accounted for almost a
third of the total DTPs. Uncontrolled BP and
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availability of routine laboratory test results were
significantly associated with antihypertensive-
related DTPs among the study participants. Our
study emphasizes the need for improved patient
care by devoted healthcare professionals such as
clinical pharmacists to identify and prevent DTPs
among hypertensive patients.
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