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Background: Heart-failure patients are at high risk of experiencing drug-therapy problems, 
owing to polypharmacy, comorbidities, and usually advanced age. Drug-therapy problems 
can lead to poor clinical outcomes, increased health-care costs and decreased quality of life, 
and thus strategies for identifying, resolving, and preventing them are urgently needed. 
Therefore, this study aimed at investigating the incidence and predictors of drug-therapy 
problems among hospitalized heart-failure patients.
Methods: This hospital-based prospective observational study was conducted from 
February 1 to May 31, 2014 at Jimma University Specialized Hospital. Patients of either 
sex aged 18 years and above with chronic heart failure and complete medical records were 
enrolled. Patients with high-output heart failure, <1 day of hospital stay, unwilling to give 
written informed consent, and unconscious without caregivers were excluded. Data were 
collected from medication charts, laboratory reports, patients/caregivers, morning multidis-
ciplinary meetings, and ward rounds. Multivariate binary logistic regression analysis was 
done to identify independent predictors of drug-therapy problems.
Results: A total of 104 heart-failure patients (mean age 51.20±15.66 years, females 51.9%) 
were consecutively enrolled, and 95 (91.3%) had experienced at least one drug-therapy 
problem (total 268, mean 2.82±1.39 encounters per patient). Of these problems, 45.5% 
were the need for additional drugs, followed by noncompliance (22.0%), inappropriate 
dosing (9.3%), unnecessary drugs (9.0%), ineffective drugs (8.2%), and adverse drug reac-
tions (6.0%). None of the independent variables was found to be an independent predictor of 
having at least one drug-therapy problem. However, the number of clinical/pharmacological 
risk factors (AOR 7.93), female sex (AOR 3.24), and length of hospital stay (AOR 12.98) 
were predictors of noncompliance.
Conclusion: Patients suffered from a large number of drug-therapy problems. Drugs with 
survival benefit were underused. Noncompliance and the need for additional drug therapy 
were the most frequently identified drug-therapy problems. Numbers of clinical/pharmaco-
logical risk factors, length of hospital stay, and female sex were identified as predictors for 
noncompliance.
Keywords: heart failure, drug-therapy problems, predictors

Introduction
Despite improvements in the prevention and treatment of heart failure over the last 
25 years,1–7 prognosis remains poor, with median survival of 2.3 and 1.8 years for 
men and women, respectively.8,9 This may be due to nonadherence of physicians to 
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treatment guidelines,10–13 patients’ nonadherence to their 
medications,8,14,15 or the high prevalence of drug-therapy 
problems.16,17 The aim of heart-failure medical treatment 
is to optimize the mainline drug therapies, such as angio-
tensin-converting enzyme (ACE) inhibitors and β-block-
ers, anduse diuretics only intermittently for symptom 
relief.1,10,18

However, these classes of drugs are underutilized, 
influencing prognosis and health-care costs. Treatment 
dosages have been in general only 50% of targets and 
not optimized during long-term treatment.3,11–14,19–30 

Barriers to utilization include misperceptions that various 
heart-failure subpopulations, such as the elderly and 
patients with renal insufficiency, do not need certain med-
ical therapies, a fear of polypharmacy, inappropriate 
assumptions about adverse effects and contraindications, 
and cost. In fact, optimal prescribing of evidence-based 
therapy can actually reduce costs.31–36

Despite there being substantial room for improvement, 
drug-therapy problems are common among hospitalized 
heart-failure patients, in whom advanced age, comorbid-
ities, polypharmacy, multiple changes in medication regi-
mens, and lack of continuity of care are common.12,17,37–51 

These are associated with negative effects on clinical out-
comes and lead to substantial morbidity and mortality, 
reduced quality of life, prolonged hospital stays, and 
increased health-care expenditure, which in turn affects 
both patients and society.8,50,52–54 The economic burden 
of drug-therapy problems is also high.55–57

A vast amount of research has explored the fact that 
numerous factors related to the patient (eg, age and sex), 
disease, treatment (eg, complexity of a regimen, such as 
dosing frequency), and health-care system are known to be 
associated with drug-therapy problems.58–60 Studies have 
also shown that a majority of drug-therapy problems 
(50%–80%) are often preventable. Multidisciplinary man-
agement strategies involving clinical pharmacists reduce 
incidence of drug-therapy problems, hospitalization, mor-
tality, length of hospital stay, adverse drug reactions, med-
ication errors, and cost of care, and increase patients’ 
health-related quality of life. Despite this, there has been 
little improvement in the incidence of drug-therapy pro-
blems, and worldwide they are considered a critical barrier 
to treatment success.14,24,31,49,60–67

Studies on prevalence and close characterization of 
drug-therapy problems among heart-failure patients in hos-
pitals are lacking in Ethiopia and at Jimma University 
Specialized Hospital in particular. Given the economic 

and medical burdens, strategies for identifying, resolving, 
and preventing drug-therapy problems are urgently 
needed. Moreover, a greater understanding of predictors 
and management systems is needed to institute clinical 
pharmacy services for rational use of drugs and efficient 
utilization of health-care resources. As such, the aims of 
this study were investigating the nature of drug-therapy 
problems, estimating their incidence, and identifying risk 
factors among hospitalized heart-failure patients so that 
pharmacists can play an important role in identifying, 
resolving, and preventing these problems.

Methods
Study Design, Population, and Period
This prospective observational study was conducted from 
February 1 to May 31, 2014 at Jimma University 
Specialized Hospital, the only teaching and referral hospi-
tal in southwestern Ethiopia. The study was conducted in 
accordance with the Declaration of Helsinki after approval 
by the institutional review board of Jimma University and 
subsequent permission from the hospital. Written informed 
consent was obtained from each patient, and none refused. 
Confidentiality of information obtained from each study 
participant was guaranteed by omitting names or any per-
sonal identifiers. Data were kept safe throughout the whole 
process of the research to limit accessibility to third par-
ties. All heart-failure patients hospitalized during the study 
period who fulfilled the inclusion criteria were eligible. 
Patients of either sex of aged ≥18 years admitted with a 
diagnosis of heart failure and complete medical records 
were consecutively enrolled. Patients were excluded if 
they were had high-output heart failure, discharged before 
24 hours with unknown status, unwilling to participate, 
unconscious, or had hearing problems (for the interview). 
Patients with high-output heart failure were excluded, as 
they would be not be eligible once the underlying cause, 
eg, thyrotoxicosis or anemia, had been treated.

Data-Collection Procedure
Data were collected by a clinical pharmacist using a struc-
tured and pretested questionnaire. Patient medical records 
(case notes, care plan, progress notes, medication charts 
and laboratory reports), patientcaregiver interviews, and 
morning multidisciplinary meetings and routine ward 
rounds where each patient is discussed with regard to 
diagnosis, therapy, and follow-up were used as sources 
of data. Patients/caregivers were interviewed for 
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information on sociodemographics, social drug use, med-
ication adherence prior to admission (using the four-item 
Morisky scale), medical history, history of allergies/ 
adverse drug reactions, and home (herbal and over the 
counter) medications. Issues that were addressed by med-
ication reviews included all drugs the patient received at 
and during admission, indications for drug use, dosage, 
frequency, duration of treatment, drug-safety profile, 
potential drug–drug/disease interactions, therapeutic or 
pharmacological duplication, and probability of under-
treatment. Also, most commonly acknowledged clinical/ 
pharmacological risk factors of drug-therapy problems 
were recorded. Data were critically evaluated by two clin-
ical pharmacists and an internist to determine if all the 
patient’s medications had been appropriately indicated, the 
most effective available and safest possible agent used, 
and that the patient was able and willing to take the 
medication as intended. Each patient was followed from 
the day of admission until s/he was discharged home, 

transferred to a nonmedical ward within the same hospital, 
or transferred to another health-care facility (Figure 1).

Identification and Classification of Drug- 
Therapy Problems
Any undesirable event experienced by a patient that 
involves or is suspected to involve drug therapy and that 
actually or potentially interferes with achieving the desired 
goals of therapy was considered a drug-therapy problem 
and identified based on evidence-based guidelines1,3,5 and 
consensus of the multidisciplinary team of the hospital, 
which consists of a senior physician (internist), a clinical 
pharmacist, a cardiologist, residents, medical interns, and 
nurses.Problems identified were discussed at the multidis-
ciplinary meeting and/or dealt with. Drug-therapy pro-
blems with drugs involved, potential issues, and 
pharmaceutical interventions, defined as any recommenda-
tion made with the intent of changing drug treatment, such 
as dose reduction and drug substitution, were noted and 

Figure 1 Flowchart of the study.
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reported. All drug-therapy problems were categorized 
according to Cipolle’s classification.68

Definition of Terms and Explanations
Adverse Drug Reaction (ADR)
An ADR was defined as a noxious, unintended and unde-
sired effect of a drug occurring at doses used in humans 
for prophylactics, diagnosis, or therapy.

Clinical/pharmacological risk factors were a composi-
tion of clinical, pharmacological, and patient-related fac-
tors assumed to increase the risk of drug-therapy 
problems, eg, polypharmacy, reduced renal and liver func-
tion, diabetes, heart failure, and history of ADRs.

Compliance referred to how well a patient followed 
instructions for a treatment regimen. Noncompliance is 
often defined as <80% of the medicines being taken as 
prescribed.

Dosage Too Low
dosage interval being too infrequent, drug interactions 
reducing the amount of active drug available, or duration 
of drug therapy being too short to produce the desired 
response.

Dosage Too High
This was defined as dosing frequency being too short, 
duration of drug therapy too long, drug interaction result-
ing in toxicity or a drug being administered too rapidly.

A drug-therapy problem is any undesirable event 
experienced by a patient that involves or is suspected to 
involve drug therapy, actually or potentially interferes with 
achieving the desired goals of therapy, and requires pro-
fessional judgment to resolve.16

A drug therapy is considered “ineffective” if it is not 
able to produce the desired beneficial result in a specific 
patient.

Heart failure is a complex clinical syndrome that 
results from any structural or functional impairment of 
ventricular filling or ejection of blood.1

Indication is the reason for the use of drug therapy, ie, 
treatment, prevention, or diagnosis of a condition (illness, 
symptom) in a specific patient. Indication-related drug- 
therapy problems may be either “unnecessary drug ther-
apy” or “need for additional drug therapy”.

Medication review is an evaluation of prescribed med-
icines with the aim of managing the risks and optimizing 
the outcomes of drug therapy by detecting, resolving, and 
preventing drug-therapy problems.

Polypharmacy is defined as the daily consumption of 
five or more medications, since this threshold has been 
consistently associated with important negative health 
outcomes.

Statistical Analysis
Data were entered into EpiData 3.1 and analyzed using 
SPSS 23.0 Inc. Descriptive statistics were applied for ana-
lysis of patient characteristics and categorical variables 
analyzed using Pearson’s χ2 test. Independent variables 
were assessed for multicolinearity and associations to rule 
out correlations between two or more independent variables 
using the variance-inflation factor. Independent variables 
with P<0.25 on univariate analysis were entered into a 
multivariate binary logistic regression model to determine 
independent predictors of drug-therapy problems. 
Multivariate binary logistic regression analysis was also 
performed to identify predictors of noncompliance. 
Pearson’s correlation coefficient was calculated to find 
associations between drug-therapy problems and various 

Table 1 Sociodemographic Characteristics of Heart-failure 
Patients, Jimma University Specialized Hospital, Ethiopia, 2014

n (%)

Sex
Female 54 (51.9)
Male 50 (48.1)

Ag, years (range 20–86)
≤34 15 (14.4)

35–49 23 (22.1)

50–64 42 (40.4)
≥65 24 (23.1)

Marital status
Single 9 (8.7)

Married 67 (64.4)

Widowed 20 (19.2)
Divorced 8 (7.7)

Education
Illiterate 66 (63.5)

Primary school 25 (24)
Secondary school 10 (9.6)

College and above 3 (2.9)

Social drug use*
Yes 44 (42.3)

No 60 (57.7)

Total 104 (100)

Note: *Ethanol, tobacco, and/or khat.

Fentie Wendie and Tarekegn Angamo                                                                                                                           Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                           

Drug, Healthcare and Patient Safety 2020:12 284

http://www.dovepress.com
http://www.dovepress.com


patient factors. Two-sided P<0.05 was considered statisti-
cally significant.

Results
Patient Characteristics and Drug-Therapy 
Problems
In sum, 104 heart-failure patients (54 female and 50 male) 
with a mean age of 51.20±15.66 years, were consecutively 
enrolled. The majority of patients were married (64.4%), 
illiterate (63.5%), free of any social drug use (57.7%), and 
New York Heart Association functional class IV at inclu-
sion (Table 1). Patients were followed clinically for an 
average of 14 (2–42) days, and in-hospital mortality was 
9.6% (ten patients).

Of the 104 patients, 91.3% experienced at least one drug- 
therapy problem, (total 268, mean 2.82±1.39 per patient, 
range one to eight). The most commonly encountered drug- 
therapy problem was “insufficiently treated health problem”, 

ie, the need for additional drug therapy, followed by non-
compliance (22%, Figure 2).

Drug classes most implicated in drug-therapy problems 
were ACE inhibitors (50.5% of the 95 patients with drug 
therapy problems), β-blockers (50.5%), diuretics (40%), 
and antibiotics (33.7%; Table 2). Diuretics, ACE inhibi-
tors, digoxin, β-blockers, spironolactone, and direct vaso-
dilators were prescribed for 99%, 49%, 40.4%, 30.8%, 
8.7%, and 2.9% of patients, respectively. Only 18.3% of 
patients received β-blockers licensed for heart failure. 
Daily dosage of ACE inhibitors and β-blockers was on 
average below the recommended target dose.

Commonly identified causes of drug-therapy problems 
were untreated medical condition (35.8% of a total 268), 
drug product too expensive for the patient (12.3%), no medical 
indication, wrong dose (6.7% each), synergistic/potentiating 
agent required, more effective alternative available (6% each), 
preventive/prophylactic agent required, and drug product not 
available to the patient (3.7% each; Table 3).

Figure 2 Incidence per 100 admissions of drug-therapy problems among heart-failure patients admitted to Jimma University Specialized Hospital, Ethiopia, 2014.
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Predictors of Drug-Therapy Problems
Univariate logistic regression analysis showed that drug- 
therapy problems were significantly associated with length 
of hospital stay (COR 5.111, P=0.039). However, multi-
variate analysis showed that no independent variables to 
be to be independent risk factors (Table 4).

Multivariate logistic regression analysis showed that 
females, those with four or more clinical/pharmacological 

risk factors, and patients who stayed >3 weeks in hospital 
were 3.24, 7.93, and 12.98 times as likely to be noncom-
pliant asmales, patients with fewer than four clinical/phar-
macological risk factors, and those staying ≤7 days in 
hospital, respectively, provided that other risk factors 
remained constant (Table 5).

In the present study, positive correlations was observed 
between number of drug-therapy problems and number of 
drugs taken (r=0.336, P=0.001) and number of clinical/ 
pharmacological risk factors (r=0.235, P=0.022) and 
length of hospital stay (r=0.261, P=0.011), but not 
between age and number of comorbidities. This was also 
statistically significant on univariate linear regression ana-
lysis. However, multivariate analysis showed that only the 
number of drugs was an independent predictor of the total 
number of drug-therapy problems experienced (β=0.233, 
P=0.045), ie, each additional drug increased the risk of a 
drug-therapy problem by 0.233.

Discussion
Of the total 104 patients, 91.3% experienced at least one 
drug-therapy problem, similar to a study done in 
Switzerland, in which 91% of patients had at least one 
drug-therapy problem.52 However, our study showed much 
greater incidence of drug-therapy problems than other 
studies conducted in Barcelona, Spain, in which 147 
drug-therapy problems were detected among 97 heart-fail-
ure patients over 6 months (mean 1.5±1.4 per patient),49 

and India, where only 20.42%66 and 11.93%48 of patients 
received intervention for having one or more drug-therapy 
problems. This discrepancy with other studies may be 
attributed to differences in study methods and settings, 
different study populations, different classification systems 
for drug-therapy problems, and different methods for 
assessing drug-therapy problems.

Regarding the distribution of drug-therapy problems, 
we identified the leading oneto be “insufficiently treated 
health problem”, ie, the need for additional drug therapy. 
A similar trend was found in earlier studies, although the 
magnitude of our finding is quite significant: 45.5% versus 
31%49 and 28.1%.38 This may be due to fear of adverse 
effects and unavailability of certain evidence-based medi-
cines, such as β-blockers licensed for heart failure, angio-
tensin-receptor blockers, and vasodilator combinations, in 
our setting. Frequently in routine clinical practice, there 
are fewer heart-failure drug prescriptions for patients 
meeting current clinical practice guidelines than recom-
mended by large randomized clinical trials.31–36 The 

Table 2 Drug Classes Commonly Involved with Drug Therapy 
Problems Among Heart Failure Patients, Jimma University 
Specialized Hospital, Ethiopia, 2014 (n=95)

n (%)

Angiotensin converting–enzyme inhibitors 48 (50.5)

β-blockers 48 (50.5)
Diuretics 38 (40)

Antibiotics 32 (33.7)

Antiplatelet agents (aspirin, clopidogrel) 21 (22.1)
Statins 15 (15.8)

Vasodilators (hydralazine, nitrates) 15 (15.8)
Anticoagulants 9 (9.5)

Opioid analgesics 6 (6.3)

Antihypertensives (amlodipine, methyldopa) 5 (5.3)
Others* 24 (25.3)

Notes: *Prednisolone, phenytoin, insulin, FeSO4, digoxin, antihistamines.

Table 3 Identified Causes of Drug-therapy Problems Among 
Heart-failure Patients Admitted to Jimma University Specialized 
Hospital, Ethiopia, 2014 (n=268)

n (%)

Untreated medical condition 96 (35.8)

Drug too expensive to the patient 33 (12.3)

No medical indication 18 (6.7)
Wrong dose 18 (6.7)

Synergistic/potentiating 16 (6)

More effective alternative available 16 (6)
Preventive/prophylactic 10 (3.7)

Drug not available to patient 10 (3.7)

Undesired effect 9 (3.4)
Patient preferred not to take, fear of ADEs, 

disbelief, felt better or worse

8 (3)

Not effective for condition 6 (2.2)
Duplicate therapy 5 (1.9)

Unsafe drug for patient 5 (1.9)

Frequency inappropriate 4 (1.5)
Directions not understood 4 (1.5)

Others* 10 (3.7)

Total 268 (100)

Notes: *Duration too long, regimen complexity, nondrug therapy indicated, dosage 
administered or changed too rapidly, contraindications present, patient forgets to 
take, patient cannot swallow/administer.
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second–most frequently encountered drug-therapy pro-
blem was noncompliance (22.0%); which was much 
lower than findings of other studies (40%–72.7%),50,51,59 

but higher than the Barcelona study (14%).49

ACE inhibitors, β-blockers, aldosterone-receptor antago-
nists, and direct vasodilator combinations were not appro-
priately prescribed.These have various benefits in the 
treatment of heart failure, but were underused: even 

prescribed patients got subtherapeutic doses of these life- 
saving agents. A similar problem has been revealed by 
numerous studies across the world.10–13,20,22,23,25,26,28,31 

However, what makes our case worse is that most of the 
patients were on drugs recommended for symptomatic relief, 
such as diuretics (99% vs 82%–86.9% in the aforementioned 
studies) and digoxin (40.4%), rather than drugs of survival 
benefit, such as ACE inhibitors, β-blockers, aldosterone- 

Table 4 Logistic Regression Results of Predictors of Drug-therapy Problems Among Heart-failure Patients, Jimma University 
Specialized Hospital, Ethiopia, 2014

Drug-therapy Problem Univariate Analysis Multivariate Analysis

Yes (%) No (%) COR 95% CI P-value AOR 95% CI P-value

Age, years
≤34 13 (86.7) 2 (13.3) 1

35–49 21 (91.3) 2 (13.3) 1.62 0.20–12.91 0.651

50–64 39 (92.9) 3 (7.1) 2.00 0.30–13.32 0.474 NA
≥65 22 (91.7) 2 (8.3) 1.69 0.21–13.50 0.619

Sex
Male 47 (94.0) 3 (6.0) 1

Female 48 (88.9) 6 (11.1) 0.51 0.12–2.16 0.361 NA

Number of comorbidities
≤3 21 (91.3) 2 (8.7) 1

4–5 51 (92.7) 4 (7.3) 1.21 0.21–7.14 0.830 NA
≥6 23 (88.5) 3 (11.5) 0.73 0.11–4.81 0.744

Number of drugs
≤6 54 (88.5) 7 (11.7) 1 1

≥7 41 (95.3) 2 (4.7) 2.66 0.52–13.47 0.238 1.681 0.24–11.74 0.600

Number of clinical/pharmacological  
risk factors

<4 53 (88.3) 7 (11.7) 1 1

≥4 42 (95.5) 2 (4.5) 2.77 0.55–14.05 0.218 1.804 0.26–12.50 0.550

Hospital stay, days
≤7 15 (75.0) 5 (25.0) 1 1

8–14 46 (93.9) 3 (6.1) 5.11 1.09–23.97 0.039* 4.477 0.93–21.55 0.062
15–21 25 (100) 0 5.4E8 0.998 4.24E8 0.998

≥22 9 (90.0) 1 (10) 3.00 0.30–29.94 0.349 1.831 0.15–22.23 0.635

Marital status
Single 8 (88.9) 1 (11.1) 1

Married 60 (89.6) 7 (10.4) 1.071 0.12–9.88 0.951
Widowed 19 (95.0) 1 (5.0) 2.375 0.13–42.83 0.558 NA

Divorced 8 (100) 0 2.0E8 0.999

Education
Illiterate 59 (89.4) 7 (10.6) 1

Primary school 24 (96.0) 1 (4.0) 2.847 0.33–24.41 0.340
High school 9 (90.0) 1 (10.0) 1.068 0.12–9.729 0.954 NA

College and above 3 (100) 0 1.9E8 0.999

Notes: *Statistically significant; NA, not available (only those variables with P<0.25 on univariate analysis were included in multivariate analysis.
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receptor antagonists, and vasodilator combinations, for 
appropriate patients. This may be ascribed to the unavail-
ability of certain drugs, such as angiotensin-receptor block-
ers, for ACE inhibitor–intolerant patients, β-blockers 
licensed for heart failure, and vasodilator combinations. It 
may also be due to inappropriate assumptions about adverse 
effects, contraindications, and cost.

The identification of risk factors for drug-therapy pro-
blems may be helpful in finding patients at risk. These 

patients can then be singled out for special attention with 
the hope of avoiding overt drug-therapy problems. Age, 
sex, marital status, education, number of comorbidities, 
number of drugs used, length of hospital stay, and numbers 
of clinical/pharmacological risk factors were analyzed to 
determine whether they could predict the possibility of 
having at least one drug-therapy problem. However, none 
was found to be an independent risk factor, though a vast 
amount of research has explored numerous factors related 

Table 5 Logistic Regression Results for Predictors of Noncompliance Among Heart-failure Patients, Jimma University Specialized 
Hospital, Ethiopia, 2014

Noncompliance Univariate Analysis Multivariate Analysis

Yes (%) No (%) COR 95% CI P-value AOR 95% CI P-value

Age, years
≤34 6 (46.2) 7 (53.8) 1

35–49 10 (47.6) 11 (52.4) 1.06 0.27–4.24 0.934

50–64 19 (48.7) 20 (51.3) 1.11 0.32–3.90 0.873 NA
≥65 10 (45.5) 12 (54.5) 0.97 0.25–3.85 0.968

Sex
Male 19 (40.4) 28 (59.6) 1 1

Female 26 (54.2) 22 (45.8) 1.74 0.77–3.93 0.181 3.24 1.17–8.99 0.024*

Number of comorbidities
≤3 8 (38.1) 13 (61.9) 1

4–5 27 (52.9) 24 (47.1) 1.83 0.65–5.16 0.255 NA
≥6 10 (43.5) 13 (56.5) 1.25 0.37–4.18 0.717

Number of drugs taken
≤6 22 (40.7) 32 (59.3) 1 1

≥7 23 (56.1) 18 (43.9) 1.86 0.82–4.23 0.139 0.72 0.25–2.09 0.545

Number of clinical/pharmacological risks
<4 15 (28.3) 38 (71.7) 1 1
≥4 30 (71.4) 12 (28.6) 6.33 2.58–15.54 0* 7.93 2.70–23.28 0*

Hospital stay, days
≤7 4 (26.7) 11 (73.3) 1 1

8–14 21 (45.7) 25 (54.3) 0.10 0.02–0.73 0.022* 2.35 0.55–10.05 0.251

15–21 13 (52.0) 12 (48.0) 0.24 0.05–1.28 0.095 2.81 0.58–13.56 0.199
≥22 7 (77.8) 2 (22.2) 0.31 0.05–1.79 0.191 12.98 1.29–130.58 0.030*

Marital status
Single 3 (37.5) 5 (62.5) 1

Married 26 (43.3) 34 (56.7) 1.28 0.28–5.83 0.754

Widowed 11 (57.9) 8 (42.1) 2.29 0.42–12.50 0.338 NA
Divorced 5 (62.5) 3 (37.5) 2.78 0.37–21.03 0.323

Education
Illiterate 28 (47.5) 31 (52.5) 1

Primary school 11 (45.8) 13 (54.2) 0.94 0.36–2.43 0.893

High school 5 (55.6) 4 (44.4) 1.38 0.34–5.67 0.652 NA
College and above 1 (33.3) 2 (66.7) 0.55 0.05–6.44 0.637

Notes: *Statistically significant; NA, not available (only those variables with P<0.25 on univariate analysis were included in multivariate analysis.

Fentie Wendie and Tarekegn Angamo                                                                                                                           Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                           

Drug, Healthcare and Patient Safety 2020:12 288

http://www.dovepress.com
http://www.dovepress.com


to the patient, disease, treatment, and health-care provider 
or system that are known to be associated with drug- 
therapy problems.58–60 This might be due to differences 
in analysis methods, different classification systems of 
drug-therapy problems, and different methods of assessing 
drug-therapy problems.

When examining each of the problem domains, statis-
tically significant associations were observed between 
noncompliance and sex and number of clinical/pharmaco-
logical risk factors and length of hospital stay. This was in 
agreement with a study done in Norway.39

In the present study, positive correlations were observed 
between number of drug-therapy problems and number of 
drugs taken and number of clinical/pharmacological risk 
factors and length of hospital stay, but not between age and 
number of comorbidities, although this has been reported by 
other studies.12,17,66 However, only the number of drugs was 
found to be an independent predictor of the total number of 
drug-therapy problems experienced. Similar results have 
been reported by other studies.39,43,48,49

Although this study is the first to describe all facets of 
drug-therapy problems among heart-failure patients in hos-
pitals in this country and had the advantage of being 
prospective, which enabled us to detect many drug-therapy 
problems that could otherwise have been overlooked if a 
retrospective approach had been applied, it had notable 
limitations. Firstly, there was no control group, as we 
thought this was not ethical, making it prone to bias 
from other health-care providers. Secondly, it remains 
unknown whether changes in medication lead to improve-
ment in the health and well-being of patients, because such 
outcome data were methodologically difficult to obtain, 
especially after discharge. Lastly, a relatively large number 
of drug-therapy problems remain unresolved, because of 
unavailability of some recommended drugs and inability 
of patients to afford investigation and drug costs. In addi-
tion, the study was conducted only during daytime, so 
drug-therapy problems that occurred during the night 
might have been missed, sod causality was not proven.

Conclusion
This study demonstrated that patients with heart failure 
suffer from a large number of drug-therapy problems. 
Drugs with survival benefit were underused. The most 
frequently identified drug-therapy problems were noncom-
pliance and the need for additional drug therapy. Numbers 
of clinical/pharmacological risk factors, length of hospital 
stay, and female sex were identified as important risk 

factors for noncompliance, a component of drug-therapy 
problems.
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