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Abstract

Background: Pharmacotherapy is important in reducing morbidity and mortality related to cardiovascular diseases. However,
these advantages are limited by drug therapy problems that can impact on a patient’s quality of life, prolong hospital stays, and
increase the overall burden of healthcare expenditures. Therefore, this study was aimed to assess drug therapy problems among
patients with cardiovascular diseases who were hospitalized and received follow-up at the ambulatory clinic of Hiwot Fana
Specialized University Hospital.

Methods: An institution-based cross-sectional study design was used to collect data from patients with cardiovascular
diseases who were admitted to the medical ward and those who had received follow-up at the ambulatory clinic of Hiwot
Fana Specialized University Hospital. The collected data were coded, entered, and analyzed using SPSS version 16. The
associations of selected categorical variables were done using binary logistic and multivariate logistic regression analyses.
Results: Out of 216 study participants, females accounted for 123 (57%), whereas 93 (43%) of them were males. Among
cardiovascular diseases identified in the medical ward and ambulatory clinics of Hiwot Fana Specialized University Hospital,
congestive heart failure 96 (44.4%) and hypertension 93 (43.1%) were the two most commonly diagnosed disorders. Of the
total participants involved in the study, 131 (60.65%) had drug therapy problems. Among the seven classes of drug therapy
problems assessed, the most commonly observed was the need for additional drug therapy 76 (58%); followed by cases
related to unnecessary drug therapy and noncompliance both of which were estimated to be 16 (12.2%). In addition, of
independent variables, only the use of more than three drugs was significantly associated in both binary logistic (crude odds
ratio=0.41, 95% confidence interval =0.234-0.719, p=0.002) and multivariate logistic regressions (adjusted odds ratio =4.86,
95% confidence interval = 1.625-14.536, p=0.005) as compared with those patients who were using less than three drugs.
Conclusion: The findings of the study indicated that more than half of the study participants experienced drug therapy
problems, for which 58% required additional drug therapy. The risk of drug therapy problem is found to increase with the
use of more than three drugs. Since these problems are adversely affecting the treatment outcome of patients, this is an area
which requires special attention and the cooperation of healthcare professionals to tackle it.
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mainly from heart disease and stroke, which are projected to
remain the single leading cause of death.! CVDs account for
7%—10% of all adult medical admissions in African hospi-
tals, of which heart failure constitutes approximately 3%—
7%.2 According to a study conducted in Ethiopia in 2015,
ischemic heart disease, hemorrhagic stroke, and ischemic
stroke were among the top causes of premature mortality and
age-standardized deaths.? In addition, studies conducted in
Addis Ababa, the capital of Ethiopia, also indicated that 75%
of CVD deaths were due to myocardial infarction, stroke,
and hypertensive heart disease.*>

Even though a drug may have a significant role for cura-
tive, preventive, or diagnostic purposes, it may also have
debilitating, negative effect on the health of patients if it is
not used properly.®” Moreover, the availability of a wide
range of drug products and drug consumers as well as com-
plicated regimens of drugs can contribute to more adverse
drug events (ADEs) and drug interactions that may create
difficulty in the follow-up of the patients.?

Drug therapy problems (DTPs) are defined as any unin-
tended effects encountered by a patient during treatment.’
DTP can occur at all steps of the treatment process, mainly
during prescribing, transcribing, dispensing, and patient use of
medication therapy.!? These problems significantly influence
the treatment outcomes of the patient and the ability to achieve
the desired therapeutic goals.® Approximately, 20% of patients
face DTPs after discharge from the hospital.!! DTPs increase
patients’ healthcare expenditures as well as morbidity and
mortality.'> DTPs are classified based on the possible cause of
the problem!! and may be related to; the choice of formula-
tion, under or overtreatment, inappropriate dosing, drug inter-
actions, noncompliance, and harm caused by ADEs.!3

In a study conducted in Singapore, which involved 347
patients, DTPs were found to be one of the major reasons for
admission that resulting in 71.9% of patient admissions.'4
Similarly, an observational study conducted in hospitals in
the Netherlands indicated that out of 13,000 unintended
admissions, 714 (5.6%) were most likely due to issues related
to drug therapy. Of these drug-related admissions, 46.5%
were potentially preventable.!> Furthermore, in the United
States, around 44,000 people reportedly died each year in the
hospitals as a result of medical problems that were prevent-
able as indicated by different studies.'®!7 The literature
review conducted on DTPs has demonstrated that about 28%
of cases encountered at the emergency ward were drug-
related problems such as adverse drug reactions (ADRs), of
which 70%-90% were potentially preventable.'® A cross-
sectional study conducted in Lahore, Pakistan also indicated
that more than half (58.4%) of the ADEs were preventable.
Accordingly, 43.6% of the ADEs were definitely preventa-
ble, whereas 14.8% were probably preventable and less than
half (41.6%) were non-preventable ADEs or ADRs.!?

Coming to our country Ethiopia, a study conducted in
Felege Hiwot Referral Hospital among cardiovascular

patients identified a total of 105 DTPs.2® An additional
study conducted in Jimma Referral Hospital showed that
of 257 participants, 189 (73.5%) had developed DTPs.8
Similarly, findings from a medical ward of Gondar
University Referral Hospital indicated that of 256 partici-
pants engaged in the study, 169 (66.0%) of patients had
drug-related problems.” This could imply that DTPs are
common in our settings. Therefore, this study was targeted
to assess DTPs among patients with CVD who were admit-
ted to the medical ward and those who had received fol-
low-up at the ambulatory clinic of Hiwot Fana Specialized
University Hospital (HFSUH).

Methods
Study design and study period

The study was conducted using institutional-based cross-
sectional study design among patients with CVDs who were
admitted to the medical ward and those who had received
follow-up at the ambulatory clinic of HFSUH that is located
in Harar town, which is 526 km away from Addis Ababa, the
capital of Ethiopia. The hospital provides internal medicine,
surgery, pediatrics, emergency, maternity, family planning,
gynecologic/obstetric, ambulatory clinic, dental, psychiatric,
physiotherapy, tuberculosis (TB), and human immunodefi-
ciency virus (HIV) services to the people of eastern Ethiopia,
especially those from both Hararghe zone and Harari region.
The data were collected from March 1 to 30, 2017.

Source population. All patients who were admitted to the
medical ward and those who had a follow-up at the ambula-
tory clinic of HFSUH in the study period.

Study population. All patients with CVDs who were admitted
to the medical ward and those who had a follow-up at the
ambulatory clinic of HFSUH during the study period.

Eligibility criteria
Inclusion criteria
e Patients who were admitted with CVD to the medical
ward and who had taken cardiovascular drug
therapy;
e Patients with CVD who received follow-up at the
ambulatory clinic of HFSUH;
e Patients with age =18 years old.

Exclusion criteria
e Patients with incomplete medical records;
e Patients who were seriously sick and unable to
respond for questions;
e Patients with age < 18 years old.
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Sample size and sampling technique

The sample size was calculated using a single proportion for-
mula with the assumption of 50% prevalence of DTPs among
patients with CVDs, 95% confidence interval (CI), 5% mar-
gin of error, and 10% of contingency for non-response rate.
Based on this assumption, the calculated sample size was
found to be 216.

Convenience sampling technique was used as per inclusion
criteria and data collection period. Data abstraction question-
naires assessing sociodemographic characteristics, vital signs,
relevant laboratory test, diagnosis, current medical conditions,
medication prescribed, the effectiveness of drugs, regimens,
duration of treatment, comorbid illness, and categories of
DTPs were used. These questionnaires are not validated; how-
ever, it was pretested in separate similar hospital in Harar town
to check whether there is any ambiguity with the questions
and to modify it accordingly. The data were collected by
reviewing patients’ medical records and asking the patients’
pertinent information related to adherence and compliance,
and other issues based on the objective of the study. Two clini-
cal pharmacists were involved in the data collection.

DTPs were identified and classified using the Cipolle’s and
Strand’s method?2! and discussion held by clinical pharmacists
on the identification of DTP. Then, these pharmacists further
refined DTP identification and classification method to the
study setting based on treatment guidelines and literature
reviews.?>24 The identification of DTP was based on a review
of patients” medical and medication records, assessment of
laboratory investigations, and patient’s interview about medi-
cation experience. Specific information about medication ther-
apies, such as the recommended drug of choice, recommended
dosages, frequency of administration, duration of therapy, drug
interactions, and ADEs were compared based on details from
the standard pharmacotherapy textbooks, and guidelines of
hypertension and heart failure management.?225-27

Data entry and analysis

The data were cleaned, coded, entered, and analyzed using
SPSS version 16. Categorical variables were described by
frequencies and percentages, whereas the associations of
selected categorical variables were done using binary logis-
tic and multivariate logistic regressions.

Operational definitions

Adverse drug event is any injury related to the use of a drug,
even if the causality of this relationship is not proven.?

Adherence is drug-taking behavior of a patient meas-
ured with the Morisky scale in which when a patient
says no at least for one of the questions, he or she is
noncompliant.’

Contraindication is a medical condition in which specific
drugs are not going to indicated because it may be associ-
ated with severe medical complication.?’

Comorbidity is the presence of one or more additional
disease or disorders co-occurring with a primary
disease.??

Adverse drug reaction refers to any noxious, unintended,
and undesired effect of a drug, which occurs at doses used
in humans for prophylaxis, diagnosis, or therapy.>!

Dosage includes the dose given, frequency of administra-
tion, and duration of therapy.

Definition of terms related to DTPs%?!

e Unnecessary drug therapy—the drug therapy is
unnecessary because the patient does not have a clini-
cal indication at this time.

e Need for additional drug therapy—additional drug
therapy is required to treat or prevent a medical condi-
tion or illness from developing, or the clinical condi-
tion required initiation of drug therapy.

e Ineffective drug—the drug product is not being effec-
tive at producing the desired response or the medical
condition is refractory to the drug product.

e Inappropriate dosage—refers to dosages both too low
and too high.

o Dosage too high—indicates that the dose is too
high and resulting in undesirable effects.

o Dosage too low—refers to the dose is too low to
produce the desired response.

e Noncompliance—the patient is not able or willing to
take the drug therapy as intended.

e Drug—drug interaction—occurs when the effect of one
drug is changed due to the presence of other co-
administered drugs, food, or drinking substance.

Results
Sociodemographic characteristics of patients

Of the total patients involved in the study, 93 (43%) of them
were males, whereas 123 (57%) were females. Approximately,
164 (75.9%) of the study participants were married. Of 216
participants engaged in the study, 83 (38.4%) of them had
attended secondary school, whereas 80 (37%) of them were
illiterate. Sixty-five (30.1%) of the study participants were
aged >58years. Out of the 123 females participated in the
study, 10 (8.1%) were pregnant and 9 (7.3%) were breast-
feeding (Table 1).



SAGE Open Medicine

Table I. Sociodemographic characteristics of patients admitted to the medical ward and those who had a follow-up at the ambulatory

clinic of HFSUH, Harar town, from March | to 30, 2017 (N=216).

Sociodemographic variable N (%)
Sex Male 93 (43)
Female Pregnant 10 (8.1)
Nonpregnant 104 (84.6)
Breastfeeding 9(7.3)
Age <58 151 (69.9)
>58 65 (30.1)
Marital status Single 47 (21.8)
Married 164 (75.9)
Widowed -
Divorced 5(2.3)
Religion Orthodox 83 (38.4)
Protestants 41 (19)
Muslims 91 (42.1)
Others |
Educational status llliterate 80 (37)
Primary 35(16.2)
Secondary 83 (38.4)
Tertiary 18 (8.3)
Ethnicity Amhara 57 (26.4)
Oromo 135 (62.5)
Gurage 9 (4.2)
Tigre 10 (4.6)
Others 5(2.3)
Social drug (substance) use Yes 97 (44.9%)
No 119 (55.1%)

HFSUH: Hiwot Fana Specialized University Hospital.

“Others” in religion indicated Catholic Christian, “Others” in ethnicity indicated Adare.

Common CVDs, family history, laboratory test, and comorbid ill-
ness observed among patients with CVD admitted to the medical
ward and those who had a follow-up at the ambulatory clinic of
HFSUH. Among CVDs identified, the most common were
congestive heart failure (CHF; 44.4%) and hypertension
(43.1%). Approximately, 10 (4.6%) of participants reported
a family history of cardiovascular disorders, whereas few of
them also reported the presence of diabetes mellitus. Nearly,
more than half of the patients had no relevant laboratory test,
whereas most of them had documented vital sign. Out of the
patients attending the medical ward and ambulatory clinic of
HFSUH, diabetes (17.6%) and pneumonia (15.3%) were the
two leading comorbidities. Regarding the number of drugs
prescribed per patient, 137 (63.4%) patients were prescribed
with more than three drugs (Table 2).

DTPs among patients with CVD who were admitted to the medical
ward and those who had a follow-up at the ambulatory clinic of
HFSUH. Out of 216 participants involved in the study, DTPs
were observed in approximately 131 (60.65%) patients, in
whom the ratio of DTPs per patient was 0.6. Of DTPs identified
in this study, the need for additional drug therapy accounted for
76 (58%), followed by unnecessary drug therapy and noncom-
pliance—both of which accounted for 16 (12.2%) (Table 3).

Factors associated with DTPs among patients with CVD who
were admitted to the medical ward and those who had received
follow-up at the ambulatory clinic of HFSUH. To identify inde-
pendent factors predicting the likelihood of DTPs, binary
logistic and multivariate logistic regressions were conducted.
In binary logistic regression, the risk of DTP among patients
using more than three drugs was decreased by 0.410 (crude
odds ratio (COR); 95% CI=0.234-0.719, p=0.002) as com-
pared with those who were received less than three drugs.
However, in multivariate logistic regression, patients who
were received greater than three drugs were 4.86 times more
likely to develop DTPs than those who were using three or
fewer drugs (Adjusted odds ratio [AOR]; 95% CI=1.625—
14.536, p=0.005) (Table 4).

Discussion

Drug-related problems are a major healthcare challenge and
most of them are preventable.?2-3% A large number of reports
illustrated the incidence, prevalence, and preventability of
drug therapy-related losses of life.3%37 Inappropriate medica-
tion use has been associated with hospitalization3>-383° and
untoward drug effects that have adversely affected the qual-
ity of life of patients. This has been shown to cause
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Table 2. The most common CVDs, number of drugs prescribed, family history, laboratory test, and vital sign of patients admitted to
the medical ward and those who had received follow-up at the ambulatory clinic of HFSUH, Harar town, from March | to 30, 2017

(N=216).
Category of variables N (%)
Working diagnosis CHF 96 (44.49)
HTN 93 (43.1)
IHD 9 (4.2)
Stroke 6 (2.8)
VTE 10 (4.6)
ACS |
AF 1
Family history of the patients CvD 10 (4.6)
DM 6 (2.8)
Others? 200 (92.6)
Relevant laboratory test Yes 100 (46.3)
No 116 (53.7)
Vital sign is documented Yes 144 (66.7)
No 72 (33.3)
Common comorbid illness DM 38 (17.6)
Anemia 18 (8.3)
Dyspepsia 13 (6)
Pneumonia 33 (15.3)
Number of drugs prescribed <3 79 (36.6)
>3 137 (63.4)

CHEF: congestive heart failure; HTN: hypertension; IHD: ischemic heart disease; VTE: venous thromboembolism; ACS: acute coronary syndrome; DM:
diabetic mellitus; CVD: cardiovascular disease; AF: atrial fibrillation; HFSUH: Hiwot Fana Specialized University Hospital.

2Cases not related to cardiovascular disease.

Table 3. DTPs among patients with CVD who were admitted to the medical ward and those who had received follow-up at the
ambulatory clinic of HFSUH, Harar town, from March | to 30,2017 (N=131).

Categories of variables N (%)

Types of DTP Unnecessary drug therapy 16 (12.2)
Need for additional drug therapy 76 (58)
Ineffective drug products 9 (6.9)
Inappropriate dose 14 (10.7)
ADR -
DI -
Noncompliance 16 (12.2)

Common DTP among patients with comorbidity Need for additional drug therapy 16 (12.2)
Ineffective drug products 2 (0.9)

HFSUH: Hiwot Fana Specialized University Hospital; DTP: drug therapy problems; ADR: adverse drug reaction; DI: drug interaction; CVD: cardiovascular

disease.

considerable morbidity and mortality in the inpatient and
ambulatory clinics of health facilities.?$40-42 Taking this into
account, this study was intended to evaluate the occurrence
of DTPs among patients with CVD who were hospitalized as
well as those who had a follow-up at the ambulatory clinic of
HFSUH. In addition, the study identifies factors related to
the development of DTP such as age, sex, pregnancy, breast-
feeding, comorbidity, and the number of medications pre-
scribed per patient.

The study identified that a large number of the study par-
ticipants were presented with CHF and hypertension. This

finding is higher than the results reported from other studies
of which the prevalence of CHF and hypertension were less
than 30%.434 However, it is consistent with a study con-
ducted in Jordan.*® In addition, our study also indicated that
the most prevalent comorbidities among patients with CVDs
were diabetes and pneumonia. These conditions put the
patients at high risk of DTPs due to the need for multiple
drugs to manage these health problems parallel to other
CVDs. This could explain why most of the study participants
in this study received three or more drugs. These results are
in agreement with a study conducted in the northwest of
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Table 4. Factors associated with DTPs among patients with CVDs who were admitted to the medical ward and those who had
received follow-up at the ambulatory clinic of HFSUH, Harar town, from March | to 30, 2017.

Variables COR (95% ClI) p-value AOR (95% ClI) p-value

Sex Male | 0.197 I 0.268
Female 0.693 (0.397-1.209) 0.735 (0.467-1.567)

Age <58years | 0.898 I 0.119
>58years 1.04 (0.574-1.883) 0.362 (0.101-1.298)

Pregnancy No | 0.384 I 0.420
Yes 1.867 (0.458-7.606) 2.776 (0.232-33.201)

Breastfeeding No | 0.521 I 0.950
Yes 1.6 (0.38-6.732) 1.085 (0.083-14.143)

Social drug (substance) use No | 0.429 I 0.715
Yes 0.801 (0.463-1.387) 0.810 (0.261-2.514)

Number of drugs prescribed <3 | 0.002 I 0.005%
>3 0.410 (0.234-0.719) 4.860 (1.625-14.536)

The presence of comorbid illness No | 0.085 I 0.104

Yes 0.416 (0.153—-1.129)

0.278 (0.059-1.304)

HFSUH: Hiwot Fana Specialized University Hospital; COR: crude odds ratio; AOR: adjusted odds ratio; Cl: confidence interval; DTPs: drug therapy prob-

lems; CVDs: cardiovascular diseases.
*p < 0.05 is considered to be statistically significant.

Ethiopia in which most patients experienced more than one
comorbid illness and received more than five drugs.”

Coming to DTP, the study identified different types of
DTPs among patients who were admitted to the medical
ward and those who had received follow-up at the ambula-
tory clinic of HFSUH. These were unnecessary drug therapy,
the need for additional drug therapy, ineffective drug ther-
apy, inappropriate dose, and noncompliance with the treat-
ment. These all have detrimental effects on the treatment
outcome of the patients in addition to forcing them to make
unnecessary healthcare expenditures. According to this
study, more than half of the study participants experienced
DTPs in which the ratio of DTPs per patient was 0.6.
However, this finding is lower than the results reported from
studies conducted in the southwest® and the northwest of
Ethiopia.” Moreover, our finding is also lower than a report
from another study which indicated that the number of DTPs
per patients was 2.5.4 This difference is probably related to
the small sample size that was used in our study, which
attributed to relatively lower DTPs compared with studies
conducted in other areas.

Of the DTPs identified in this study, the most prevalent
one was the need for additional drug therapy; followed by
unnecessary drug therapy and noncompliance. This find-
ing is concordant with a study conducted in the Southwest
of Ethiopia at Jimma University Specialized Hospital®47 as
well as a study conducted in Jordan among patients with
chronic disease*® in which the need for additional drug
therapy was higher than other categories of DTPs.
However, in terms of the need for additional drug therapy,
our finding is higher than what is reported in a study con-
ducted in the northwest of Ethiopia.” This study also
reported a higher prevalence of inappropriate dosage and

noncompliance’ than the findings of our study. Similarly, a
study carried out at Ambo General Hospital showed that a
higher percentage of unnecessary drug therapy and a lower
prevalence of the need for additional drug therapy*® com-
pared with the results of our study. This difference might
be ascribed to factors such as the level of knowledge of
health professionals among these health facilities regard-
ing the appropriate indication of drugs, the proper selec-
tion of drugs as per cases observed, and issues related to
comorbidities as well as the patient’s condition.

With regard to variables influencing the occurrence of
DTPs among patients with CVD; only the use of multiple
drugs was significantly associated in both binary logistic and
multivariate logistic regressions. In binary logistic regression
analysis, the likelihood of developing DTPs among patients
using more than three drugs is decreased by 0.410 (95%
CI1=0.234-0.719, p=0.002), whereas in multivariate logistic
regression analysis, those patients who received greater than
three drugs were 4.86 times more likely to experience DTPs
than those who were using three or fewer drugs (95%
CI=1.625-14.536, p=0.005). The most probable explanation
for the difference between unadjusted and AOR is due to the
presence of confounding factors which masked the true effect
of a risk factor of multiple drugs used as a predictor of DTPs
in binary logistic regression. However, when multiple varia-
bles are run at a time using multivariate logistic regression,
possibly the confounding factors were controlled and changed
the direction of the association between multiple drugs used
and DTPs. This finding is in agreement with the study done in
Jordan where the number of medications used were strongly
linked to treatment-related problems!? as well as the study
conducted in the northwest of Ethiopia in which the number
of medications per patient is associated with the risk of DTPs
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(AOR=9.088; 95% CI: 1.012-81.623; p=0.033).7 In addi-
tion, the finding of our study is also in agreement with another
study conducted in the southwest of Ethiopia in which the use
of more than five drugs per day per patient was found to be a
predictor of the occurrence of DTPs (AOR=5.23; 95%
CI=1.15-23.75).8

Limitation of the study

Limitations of this study include the following: first, the
study only covers patients who were admitted to the medical
ward and those who had received follow-up at the ambulatory
clinic, and it only involves a single health facility. Second,
except questionnaires used to assess categories of DTPs
those that are adapted from pharmaceutical care practice,’
the remaining questionnaires are not validated and prepared
based on the objective of the study. Due to this reason, the
tools may have their own limitation. Therefore, further stud-
ies are recommended to involve different facilities using
standardized tools to identify the most important factors
likely to be associated with the occurrence of DTPs among
hospitalized patients and patients attending ambulatory clin-
ics in order to generate sufficient evidence that can be gener-
alized to a larger population.

Conclusion

The prevalence of DTPs was common among patients who
were admitted to the medical ward and those who had
received follow-up at the ambulatory clinic, in which approx-
imately 60.65% of patients developed DTPs. Of all the DTPs
which occurred, the need for additional drug therapy was the
most prevalent and accounted for 58%, whereas the propor-
tion of almost all other DTPs was lower. Since these prob-
lems are adversely affecting the treatment outcome of
patients, this is an area which requires special attention and
the cooperation of healthcare professionals to tackle it.
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