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Abstract

Background: Hypertensive and heart failure patients frequently require multiple

drug therapy which may be associated with drug‐related problems (DRPs).

Aim: To determine the frequency, types, and predictors of DRPs, and acceptance of

pharmacists' interventions among hospitalized hypertensive and heart failure

patients.

Method: It was a prospective cross‐sectional study at the internal medicine

department wards of Korle Bu Teaching Hospital (KBTH) between January and June

2019 using a validated form (the pharmaceutical care form used by clinical

pharmacists at the medical department). DRPs were classified based on the

Pharmaceutical Care Network Europe (PCNE) Classification scheme for DRPs V8.02.

Descriptive and inferential statistics were used for data analysis.

Results: A total of 247 DRPs were identified in 134 patients. The mean number of

DRPs was 1.84 (SD: 1.039) per patient. Most DRPs occurred during the prescribing

process (40.5%; n(DRPs) = 100), and the highest prescribing problem was untreated

indication (11.7%; n = 29). Other frequent DRPs were medication counseling need

(25.1%; n = 62), administration errors 10.1%(n = 25), drug interaction (10.5%; n = 26),

and “no” or inappropriate monitoring (10.5%; n = 26). The number of drugs received

significantly predicted the number of DRPs (adjusted odds ratio [AOR]: 9.85; 95% CI:

2.04–47.50; p < 0.001). Clinical variables were significant predictors of number of

DRPs (diabetic status: AOR: 0.41, 95% CI: 0.18–0.98, p < 0.05; statin use: AOR: 0.34,

95% CI: 0.14–0.81, p < 0.05; antiplatelet use: AOR: 5.95, 95% CI: 2.03–17.48,

p < 0.01). Average acceptance of interventions by physicians was 71.6% (SD: 11.7).

Most (70.6%; n = 48) accepted interventions were implemented by physicians

(resolved).

Conclusion: DRPs frequently occur, with most problems identified in the prescribing

process. Medication counseling was frequently needed. Patients' number of drugs

and clinical factors predicted the occurrence of DRPs. Physicians accepted and
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implemented most interventions. Our findings suggest that clinical pharmacists have

an important role in cardiovascular patient care, but this study should be replicated

in other hospitals in Ghana to corroborate these findings.
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drug‐related problems, Ghana, heart failure patient, hospitalized patient, hypertensive patient,
intervention acceptance

1 | INTRODUCTION

Hypertension is increasingly becoming an important public health

problem in Sub‐Saharan Africa.1–3 The disease is an important risk

factor for heart failure, which is more prevalent in low socioeconomic

settings and the Black population.4–7 Hypertension is the predomi-

nant risk factor for heart failure in resource‐limited settings such as

Africa.8 In Ghana, heart failure is a common reason for hospital

attendance and admission among cardiovascular disease patients,

and many heart failure patients present with hypertension which is a

prevalent health problem in the country.3,9,10 Treatment for hyper-

tension and heart failure often requires the use of multiple

cardiovascular drugs.11,12 Medication use is potentially associated

with problems (drug‐related problems [DRPs]) that could affect

treatment outcomes, especially when multiple pharmacological

agents are required. The problems include medication errors and

adverse drug reactions, and they can be classified with validated tools

such as the Pharmaceutical Care Network Europe (PCNE), Cipolle's,

and APS‐Doc classification systems.13–15

DRPs lead to substantial morbidity and mortality in addition to

cost to health systems. DRPs reportedly caused over 218,000 deaths

in the United States in 2000 alone.16 The costs resulting from DRPs

was estimated to be in excess of 177 billion U.S dollars in the same

year.16 DRPs have been associated with emergency department visits

and hospitalization at internal medicine departments.17,18 DRPs arise

from prescribing, dispensing, and administration of medication.19–22

The prevalence of DRPs in hospitalized patients varies23–25

although several studies have shown a common occurrence.25–28

Several studies have reported more than one DRP per patient.25,27–30

Studies have shown variations in DRPs between clinical depart-

ments.25,26 A study in a tertiary care setting found DRPs to be more

common in medical wards than other wards. Two studies showed an

average DRP of 2.3 per patient in medical patients25,31 while another

study found a DRP rate of 1.4 in a tertiary hospital.32 The definition of

DRPs used by authors also accounts for variations in the reported

rates of the problem. Compared with recent studies, an earlier review

of DRPs assessing only medication errors found a lower rate of DRPs

in hospitalized patients.23 Although a review reported medication

administration errors as the most prevalent DRPs,23 other authors

have reported different findings. Prescribing errors have also been

reported as the most common DRPs,20,27,28 while the occurrence of

adverse drug reactions account for a variable proportion.20,23,24 DRPs

also vary among drugs, geography, and clinical departments/practice

of hospitals.33 Tigabu et al. concluded that DRPs are common on

medical wards.26 Although antibiotics have been found to be

frequently implicated in DRPs,20 cardiovascular drugs including blood

pressure lowering medicines, statins, and antithrombotics have also

shown a potential to frequently account for DRPs.19,23,27,34 Further-

more, the number of drugs prescribed, demographic factors such as

age and sex, drugs with a narrow therapeutic index, or renal

elimination are likely to influence the frequency of DRPs.19,23,25,34

Although DRPs are likely to occur in cardiovascular disease

patients,27,29,35 the frequency and type of DRPs are likely to vary

depending on the method used to detect errors or ADRs (systematic

screening of patients vs. chart review or spontaneous reporting) and the

clinical departments or wards where studies are conducted.23,25 The

definitions or classification systems used by authors may also affect

DRP findings. Preferable classifications systems for DRPs should have a

clear definition, published validation, easy usability in practice, and

grouped into main and subgroups (hierarchy of problems).13 Despite

DRPs being frequently reported, the majority can be prevented,

especially through pharmaceutical care activities of pharmacists includ-

ing monitoring, counseling, and interventions.19,23–25,36

Acceptance of pharmacists interventions by physicians in

hospitalized patients vary although the majority of interventions

may be accepted.31,35,37,38 A retrospective study of DRPs in

hospitalized patients found a rate of intervention acceptance by

physicians in 71% of interventions made.37 A prospective study

reported intervention acceptance of more than 90% by physicians.31

Some studies in hospitalized medical patients have, however,

reported lower acceptance of pharmacists interventions.35,38 Studies

in cardiovascular patients have reported varying acceptance rates of

pharmacists interventions with some studies reporting acceptance

rates of half to two‐thirds of interventions.35,38

Most studies on DRPs were conducted in developed countries,

leaving developing settings with the paucity of evidence.20 In Ghana,

evidence on DRPs published in peer‐reviewed journals is very limited.

To the knowledge of the authors of this study, this is the first

published research evaluating DRPs and their associated factors as

well as intervention acceptance in hospitalized hypertensive and

heart failure patients in Ghana using a systematic prospective design

and the PCNE classification system. The aim of this study was to

determine the frequency, types, and predictors of DRPs, and

acceptance of pharmacists' interventions among hypertensive and

heart failure patients admitted to the internal medicine wards of the

Korle Bu Teaching Hospital.

2 of 10 | AMANKWA HARRISON ET AL.



2 | RESEARCH DESIGN AND METHODS

2.1 | Study design

It was a prospective cross‐sectional study using a validated data

collection form (the pharmaceutical care form used by clinical

pharmacists at the medical department of Korle Bu Teaching

Hospital) to document patient sociodemographic and clinical infor-

mation, as well as DRPs and pharmacists' interventions after review

by clinical pharmacists. DRPs were classified based on the PCNE

Classification scheme for Drug‐Related Problems V8.02.13

2.2 | Study settings

The study was conducted at the department of medicine of the

Korle‐Bu Teaching Hospital, Ghana's largest referral hospital which

has a bed capacity of 2000. There are 17 clinical and diagnostic

departments/Units. It has an average daily attendance of 1500

patients and about 250 patient admissions. The department of

medicine had 204 beds at the time of the study, and its subspecialties

include gastro‐enterology, Neurology, Rheumatology, Nephrology,

Endocrinology, Cardiology, Respiratory, Infectious diseases, and

Dermatology.

The main medical block has four floors namely medical 1, 2, 3,

and 4 where its wards are located. The medical block had 122

beds at the time of the study, and this number excludes the

medical intensive care unit (ICU). These wards admit an average

of 200 new patients per month. The medical ICU is located on the

ground floor of the medical block. The department has 12 clinical

pharmacists.

The main medical block has about 200 nurses, 130 doctors, and

10 clinical pharmacists.

2.3 | Study participants

The study included hypertensive and heart failure patients admitted

to medical wards of the main block of the medical department

reviewed and identified by trained clinical pharmacists to have DRPs.

2.4 | Inclusion criteria

Patients admitted to the four (4) wards during the study period who

were 18 years and above were included.

2.5 | Exclusion criteria

Patients admitted to the medical ICU; patients readmitted to the four

wards whose 1st admission was within the study period and all those

who were less than 18 years of age were excluded. Patients admitted

to satellite wards such as fevers, chest, and stroke units were also

excluded.

2.6 | Sample size calculation and sampling

Sample size for the study was calculated using open source

epidermiologic statistics for public health (OpenEpi) for finite

populations.39 Our calculation was based on a study of cardiovascular

admission trends in a tertiary hospital in Ghana over 12 years

showing an average annual admission of 159 patients for heart failure

with hypertension underlying most admissions.9 We used a 39%

prevalence of DRPs reported from a study of DRPs in hospitalized

cardiovascular patients at a tertiary hospital.35 The sample size was

obtained using a Confidence level of 95% and confidence limit of 5%

was 112. Using systematic sampling every 3rd heart failure and

hypertensive patient who met the inclusion criteria was included. We

included a total of 134 patients.

Study participants were recruited between January and

June 2019.

2.7 | The PCNE classification system

The PCNE classification system is a validated tool for studying the

nature, prevalence, and incidence of DRPs.13 It is hierarchical. Unlike

other classification systems, problems are separated from the causes

(also called medication errors). The PCNE version V8.02 was used for

this study. The basic classification has three primary domains for

problems, eight primary domains for causes, and five primary

domains for Interventions. The system includes classification for

“Acceptance of the Intervention Proposals” On a more detailed level,

there are seven grouped subdomains for problems, 35 for causes and

16 for interventions, and 10 for intervention acceptance. Subdomains

explain the principal domains. It also has a scale to measure the

extent of problem resolution.

2.8 | Data collection

Data were collected using the Korle Bu Teaching Hospital pharma-

ceutical care form used by clinical pharmacists on medical wards.

Before data collection, the care form was validated by testing for face

and content validity as well as intra‐ and inter‐rater reliability, and

reviewing to ensure validity and reliability. Clinical pharmacists were

trained by the investigators on data collection using an illustrative

manual.

During the study period, data collectors (clinical pharmacists)

obtained the admissions and discharge book of the respective wards

to identify all patients admitted for hypertension or heart failure. The

medical notes, investigation/laboratory results, vital sign charts, and

treatment charts of these patients were reviewed by the clinical

pharmacists (data collector) to identify and document DRPs
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(pharmaceutical care issues). Interventions were verbally communi-

cated to physicians through face‐to‐face meetings and phone calls.

The clinical pharmacist tracked the status of any interventions

proposed by monitoring daily patient reviews in the medical notes as

well as treatment charts. Using the pharmaceutical care form, the

clinical pharmacist documented the patient's demographic and

clinical data, DRPs, interventions, acceptance, and implementation

of the intervention. The investigators then retrieved the completed

pharmaceutical care forms and made a list of folder numbers of

patients with DRPs for sampling and inclusion. Simple random

sampling with Microsoft Excel was then used to select among the

first three patients on the list to include the first patient. Using

systematic sampling, every 3rd patient with DRP was subsequently

included. This process was repeated for subsequent admissions until

134 hypertensive and heart failure patients were included. DRPs,

interventions, and their acceptance were classified using the PCNE

classification system version V8.02.

Independent variables collected were sociodemographic and

clinical characteristics. The key dependent variable collected was the

frequency of DRPs. The key independent variables collected were

the number of drugs and clinical factors. Other variables collected

were demographic characteristics, categories of DRPs, and pharma-

cists' interventions (including their acceptance and implementation).

Consent was sought from patients whose cases were included in

the study after data collectors explained the study to them.

2.9 | Outcome measures

Types/categories of DRPs, most frequent DRPs, frequency of DRPs

per patient, interventions for DRPs, acceptance of pharmacists'

interventions, and implementation of accepted interventions

Types/categories of DRPs: DRPs were classified into categories

using the PCNE classification system version V8.02.

The primary domains of DRPs classified under prescribing

problems (errors) were drug selection, drug form, dose selection,

and treatment duration. Problems of the drug use process, patient‐

related problems and other problems such as inappropriate monitor-

ing and interaction were classified under drug use problems.

Frequency of DRPs was determined by calculating the average

number of DRPs per patient and proportion of each DRP. Interac-

tions were checked using Medscape reference.

Interventions: These were classified using the PCNE version

V8.02.13

Frequency of interventions: this was determined by calculating the

average number of interventions per patient.

Acceptance of interventions by physicians was measured as an

average percentage of interventions made at the physicians' level

accepted by physicians. The outcome of interventions accepted by

physicians was classified as resolved, unresolved or status unknown

and a proportion of each of the three outcomes was determined.

Definitions used for the various categories/types of DRPs in this

study can be found in Supporting Information: Appendix 1.

2.10 | Data analysis

Data were analyzed using the statistical package for social scientist,

SPSS version 22. Univariate, bivariate, and multivariate analysis were

performed. Categorical variables were expressed as frequencies and

percentages; while continuous variables were described using means

and standard deviation.

χ2 tests were used to test the association between categorical

variables. Logistic regression was used to determine the relationship

between dependent and independent variables, and to determine the

predictors of DRPs. p < 0.05 was considered statistically significant.

2.11 | Ethical approval

The study was approved by the institutional review board of the

Korle Bu Teaching Hospital.

3 | RESULTS

3.1 | Demographic characteristics

Data collection forms were completed for 134 patients (hypertensive

(n) = 126; heart failure (n) = 56). The mean age of the study

participants was 55.18 (SD: 16.95), and more than one‐third

(38.81%; 52/134) were older than 60 years. Sixty‐eight patients

(50.7%; 68/134) were males, and most patients (84.3%; 113/134)

were subscribers of the national health insurance scheme (NHIS)

(Table 1).

3.2 | Clinical characteristics of study participants

The average number of comorbidities per patient was 2.65 (SD: 1.3),

and 28 patients (20.9%; 28/134) were diabetic. The average number

of drugs per patient was 8.92 (SD: 3.2). The average number of

parenteral drugs was 2.89 (SD: 1.57). One hundred and twenty‐six

patients were hypertensive and 56 had heart failure. Details of

clinical characteristics can be found in Table 1.

3.3 | DRPs

A total of 247 DRPs were identified. The mean number of DRPs

was 1.84 (SD: 1.039) per patient (Table 2). About 20% of patients

(27/134) had three or more DRPs. Most DRPs (98.4%; 243/247) were

medication errors. Most of them (DRP) occurred during the prescribing

process (40.5%; 100/247). The frequency of medication administration

errors was 10.1% (25/247). The most common prescribing error was

an untreated indication (no drug treatment for existing indication)

(11.7%; 29/247). Medication counseling need (25.1%; 62/247) was

more frequent than any individual DRP. This was followed by No drug
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treatment for existing indication (11.7%; 29/47), drug interaction

(10.5%; 26/247), no or inappropriate monitoring (10.5%; 26/247), drug

under‐administered or not administered at all (9.3%; 23/247), and so

on. Four DRP (1.6%; 4/247) were suspected adverse drug reactions.

Details of DRPs can be found in Table 2.

3.4 | Drugs frequently related to problems

Anticoagulants were mostly implicated in DRPs (32.8%; 64/195).

Counseling needs and interactions were the main problems

related to anticoagulants. Warfarin was the main anticoagulant

related to problems. Blood pressure medication, antibiotics,

analgesics, antiplatelets, and antidiabetics were related to

15.9%(31/195), 15.4%(30/195), 8.2%(16/195), 5.1%(10/195),

and 5.1%(10/195) of DRPs, respectively. Statins were implicated

TABLE 1 Demographic and clinical characteristics of
hospitalized hypertensive and heart failure study participants
(N = 134) at the Korle Bu teaching hospital in 2019

Characteristic Mean SD

Age (mean) 55.18 16.95

Less than 40 years 26 19.40

40 – 60 years 56 41.79

Above 60 years 52 38.81

Characteristic Frequency %

Sex

Male 68 50.7

female 66 49.3

National health insurance (NHIS) status

Yes 113 84.3

No 21 15.7

Clinical characteristic Frequency Percentage

Type of ward

Cardiology/Gastroenterology 96 71.6

Neuroendocrine 8 6

Respiratory/Rheumatology 23 17.2

Dermatology 7 5.2

Diabetic 28 20.9

Hypertensive 126 94

Heart failure patients 56 41.8

Clinical characteristic
Average
frequency (mean) SD

Number of comorbidities 2.65 1.3

Number of drugs(mean) 8.92 3.2

Number of blood pressure drugs
(hypertensive patients)

2.77 1.7

Number of heart failure drugs
(heart failure patients)

2.77 1.15

Number of parenteral drugs 2.89 1.56

TABLE 2 Drug‐related problems identified among hospitalized
hypertensive and heart failure study participants (N = 134) at the
Korle Bu teaching hospital in 2019

Drug‐related problem Frequency %

Medication Counseling need

No drug treatment for existing indication
Drug interaction
No or inappropriate monitoring
Drug under‐administered or not

administered at all (missed doses)

Dose too high
Inappropriate Drug selection

62

29
26
26
23
22

13

25.1

11.7
10.5
10.5
9.3
8.9

5.3

Duplication of therapy

Dose too frequent or not frequent enough
Contraindication
Adverse drug reaction
Inadequate response

No indication for drug use
Treatment duration too long or short
Inappropriate drug form

12

9
5
4
4

3
3
2

4.9

3.6
2.0
1.6
1.6

1.2
1.2
0.8

Drug dose too low 2 0.8

Inappropriate timing and dosing interval
of drug administration (admin errors)

2 0.8

Total 247 100

TABLE 3 Drugs frequently related with problems in hospitalized
hypertensive and heart failure study participants (N = 134) at the
Korle Bu teaching hospital in 2019

Drug class Frequency %

Antibiotics 30 15.38

Anticoagulants 64 32.82

Analgesics 16 8.21

Antidiabetic 10 5.12

Blood pressure drugs 31 15.9

Statin 6 3.08

Antiplatelet 10 5.12

Antiulcer 9 4.62

Corticosteroids 7 3.59

Antiallergy 3 1.54

DMARD 3 1.54

Haematinics 3 1.54

Cardiac stimulants 3 1.54

Total 195 100

Abbreviation: DMARD, disease‐modifying antirheumatic drug.

AMANKWA HARRISON ET AL. | 5 of 10



in six problems (3.1%; 6/195). Details of drugs frequently related

to problems are shown in Table 3.

3.5 | Relationship between number of drugs,
demographic, and clinical variables and number
of DRPs

In a logistic regression analysis, the number of drugs received by

patients significantly predicted the number of DRPs (Table 4).

Patients who had been on 15 or more drugs were more likely to

have three or more DRPs (adjusted odds ratios [AOR]: 9.85; 95%

CI: 2.04–47.50; p < 0.001). Clinical variables (diabetic status,

statin use, and antiplatelet drug use) had a significant relationship

with a number of DRPs from AOR. Patients who were not diabetic

were less likely than those who were diabetic to have three or

more DRPs (AOR: 0.41; 95% CI: 0.18–0.98; p < 0.05). Demo-

graphic variables did not significantly predict the number of DRPs

from adjusted odds ratios. Based on crude odds ratios, those who

did not have National Health Insurance were less likely than

those with National Health Insurance to have three or more DRPs

(crude odds ratios [COR]: 0.13; 95% CI: 0.09‐–0.96; p < 0.05) but

significance was lost from adjusted odds ratios (AOR: 0.28; 95%

CI: 0.03–2.24). From adjusted odds ratios, age did not signifi-

cantly predict the number of DRPs (AOR: 0.52: 95% CI:

0.17–1.60) although a relationship was found from COR (COR:

0.15; 95% CI: 0.04–0.54; p < 0.01). Table 4 shows the adjusted

and crude odds ratios for the number of drugs, demographic, and

clinical variables, their confidence intervals and p values.

3.6 | Acceptance and implementation of
pharmacists' interventions by physicians

A total of 235 pharmaceutical care interventions were made by

pharmacists to resolve DRPs. The average number of

interventions per patient was 1.75 (SD: 1.000). Majority of

interventions were made at the physician level (49.4%; 116/235).

Eighty‐eight interventions (37.4%; 88/235) were made at the

patient level while 14 (6%; 14/235) were made at the nurses level

(Figure 1).

The average acceptance of physician‐level interventions by

physicians was 71.6% (SD: 11.7). All interventions at the

physician level were accepted in 44 patients. Of 15 patients,

50% of interventions were accepted. In 1 and 2 patients 60% and

75% were accepted, respectively. Of 12 patients, no intervention

TABLE 4 Relationship between number of drugs and number of
drug‐related problems while controlling for demographic and clinical
factors (odds ratios, their confidence intervals and p values) in
hospitalized hypertensive and heart failure study participants (N=134) at
the Korle Bu teaching hospital in 2019 using logistic regression

Variables AOR (95% CI) COR (95% CI)

Number of drugs

Less than 10 drugs Reference Reference

10–14 drugs 1.67 (0.66–4.22) 1.22 (0.42–3.49)

15 and more drugs 9.85***
(2.04–47.50)

8.75 (0.74–104.10)

Age

Less than 40 years Reference Reference

40–60 years 0.52 (0.17–1.60) 0.15** (0.04–0.54)

More than 60 years 0.73 (0.24–2.18) 0.17* (0.04–0.68)

Sex

Male Reference Reference

Female 2.01 (0.84–4.81) 2.03 (0.69–6.01)

National Health
Insurance

subscription

Yes Reference Reference

No 0.28 (0.03–2.24) 0.13* (0.09–0.96)

Statin

Yes Reference Reference

No 0.34* (0.14–0.81) 0.13 (0.29–3.73)

Diabetes

Yes Reference Reference

No 0.41* (0.18–0.98) 0.23** (0.08–0.67)

Antiplatelet

0 Reference Reference

1 3.01 (0.90–10.10) 7.35* (1.34–40.31)

2 5.95**
(2.03–17.48)

9.75** (2.01–47.34)

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.

*p < 0.05.; **p < 0.01.; ***p < 0.001.

F IGURE 1 Level of interventions for drug‐related problems
among hypertensive and heart failure study participants (N = 134) at
the Korle Bu teaching hospital in 2019
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was accepted. In most patients (70.6%; n = 48) accepted inter-

ventions at the physician level were implemented by physicians

(resolved). The status of 17 accepted interventions (25%) was

unknown. Three accepted interventions (4.4%) were not

resolved.

4 | DISCUSSION

In this study, DRPs were common in hypertensive and heart failure

patients. DRPs occurred more frequently during the prescribing

process than at any other stage in patient treatment. The most

common prescribing error was an untreated indication. Medication

counseling need was common. Anticoagulants were the most

implicated medication in DRPs. The number of drugs prescribed for

patients was a predictor of DRPs. Pharmaceutical care interventions

were frequently proposed by clinical pharmacists. Majority of

interventions were proposed at the physician level, and most

interventions were accepted by physicians. Majority of interventions

accepted by physicians were implemented to solve DRPs.

There were more patients with hypertension than heart failure. This

reflects the high prevalence of hypertension in Ghana.1,40 The total

number of hypertensive and heart failure cases exceeded the total

number of patients. This shows that some patients had concomitant

hypertension and heart failure which reflects the frequent comorbidity of

hypertension and heart failure in medical patients.9 In this study,

comorbidity was common and one‐fifth of patients were diabetic. Studies

show that diabetes is a risk factor for hypertension and heart failure and

frequently coexists with these diseases.9,41 Several drugs were frequently

prescribed (polypharmacy) for patients. Polypharmacy is common in the

management of cardiovascular patients.42 Hypertensive and heart failure

patients require multiple medications for BP control and cardiovascular

risk reduction as well as morbidity and mortality reduction in heart failure,

respectively.12

DRPs were frequently identified during the study. This is consistent

with the findings of other studies on cardiovascular and other hospitalized

medical patients.20,25,27,29,31,35 DRPs have been shown to be frequent in

patients with cardiovascular disease.27,29,31,35 Movva et al. reported a

high occurrence of DRPs in cardiovascular patients in their study which

classified DRPs based on the PCNE classification system.31 Patients with

cardiac and vascular disorders such as hypertension and heart failure

frequently have comorbid conditions and require multiple medications for

treatment. This is likely to account for the frequent finding of DRPs.

Similar to our findings, DRPs have been reported to be common in

tertiary hospitals in Africa.27,30 Close to two DRPs were found per patient

in our study. Studies in hypertensive and heart failure patients as well as

those hospitalized for other cardiovascular conditions have also reported

more than one DRP per patient.27,29,31 Two studies in patients with

cardiovascular disease reported two DRPs per patient.29,31 Another study

by Niriayo et al. in heart failure patients identified more than two DRPs

per patient.27 The high occurrence of DRPs suggests that the

achievement of optimal outcomes in hypertensive and heart failure

patients is threatened without the pharmaceutical care input of clinical

pharmacists, and further suggests the critical need for clinical pharmacists

on the medical wards.

DRPs occurred more frequently during the prescribing process.

This finding corroborates reports from several studies, including

those in cardiovascular disease patients.20,26,27,31,43,44 A review of

DRPs in hospitalized patients showed prescribing errors as a common

occurrence, which affects 7% of medication orders and 50% of

hospital admissions.20 However, other studies have reported differ-

ent findings.23,32 A review of 35 studies by Krähenbühl‐Melcher et al.

reported medication administration errors as the most frequent DRP

in hospitalized patients.23 This variation in the commonest DRP

reported, most likely stems from the use of varying methods for

detecting (systematic screening vs. chart reviews) and for defining

and classifying DRPs (hierarchical vs. other methods).20,23 Among

DRPs that occurred during the prescribing process, untreated

indication was the most common. Reports of studies, including

systematic reviews in hospitalized patients by other authors,

corroborate this finding.26,43,44 Gelchu et al., in their study of DRPs

in cardiovascular disease patients at a tertiary hospital, identified

untreated indications in more than half of DRPs.43 Other identified

prescribing problems (errors) were dosing problems and inappropriate

drug selection. Studies, including those conducted in heart failure and

other cardiovascular patients, have shown similar results.20,27,31,32

In a quarter of DRPs, the need for medication counseling as a result

of nonadherence or the use of drugs with significant interaction with food

was identified. Studies of DRPs in cardiovascular patients have shown

that nonadherence is a common problem.27,43 A study in heart failure

patients classifying noncompliance as a DRP at a teaching hospital

identified the problem in a quarter of patients, while Gelchu et al. found

nonadherence as a DRP in more than 10% of DRPs in patients with

cardiovascular disease.27,43 A systematic review and meta‐analysis by

Adem et al. has linked nonadherence to the occurrence of DRPs.44 The

frequent use of multiple medications and the resulting cost and need for

long‐term use may substantially account for nonadherence in hyperten-

sive and heart failure patients. Drug interactions, inappropriate monitor-

ing, and medication administration errors were each identified in about

one‐tenth of DRPs. Several studies have identified drug interactions,

administrative errors, and inappropriate monitoring as a common

occurrence in cardiovascular and other medical patients.21,23,25,32 The

need for multiple medications for the treatment of hypertensive and

heart failure patients is most likely to increase the risk of drug interactions

and administrative errors. Many cardiovascular drugs are associated with

biochemical and clinical disturbances, necessitating relevant monitoring of

treatment.45

Anticoagulants were the drugs most frequently implicated in DRPs.

Acheampong et al. have shown similar findings in Ghana.19 In a

prospective study of heart failure patients at a teaching hospital in

Ethiopia, Niriayo et al. reported anticoagulants among the drugs most

frequently implicated in DRPs.27 A review of DRPs has shown that the

use of anticoagulants is associated with a higher occurrence of DRPs.23

Anticoagulants are potentially associated with important risks, and oral

drugs such as warfarin have a narrow therapeutic index and important

potential interactions.46 These characteristics as well as the need for their
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clinical or laboratory monitoring or both and their potential interaction

with organ function are likely to account for their frequent association

with DRPs. In addition to blood pressure medication, statins and

antiplatelets were also implicated in DRPs. Patients with cardiovascular

disorders such as hypertension frequently receive statins for primary and

secondary prevention of cardiovascular events and antiplatelets for

secondary prevention.12 The occurrence of statin and antiplatelet‐related

DRPs in addition to blood pressure medication‐related DRPs suggests

that many hypertensive patients as well as heart failure patients with

atherosclerosis are very likely to have DRPs. The frequent occurrence of

antibiotic‐related problems in our study is consistent with findings of a

review of DRPs in hospitalized patients.20 Antimicrobials are frequently

used in hospitalized patients.47 Cardiovascular patients such as those with

heart failure may be hospitalized as a result of precipitating infections

such as pneumonia. These probably accounts for the frequent occurrence

of antibiotic‐related problems in our study.

The number of drugs received by patients significantly predicted the

number of DRPs. This finding is consistent with published findings on

DRPs in hospitalized patients from several studies including systematic

reviews and meta‐analysis.23–26,43,44 An earlier review and a recent

systematic review and meta‐analysis have shown a relationship between

polypharmacy and the occurrence of DRPs.23,44 Studies in hypertensive

and heart failure patients in teaching hospitals have reported a higher risk

of DRPs in patients taking a higher number of drugs.27,43 Multiple

medication use (polypharmacy) increases the complexity of treatment and

contributes to drug interactions and medication nonadherence and

medication use errors. Multiple medication use also increases the

likelihood of medication interaction with disease and organ function.

Demographic factors did not significantly predict the number of DRPs

when the analysis was adjusted for confounding factors, although a

relationship was found from unadjusted analysis. This suggests a probable

interaction between demographics and other variables. A study of

cardiovascular patients at a teaching hospital in Ethiopia did not find a

significant relationship between demographic factors and DRPs.43 Some

studies have, however, reported a relationship between demographic

variables and the number of DRPs.23,25–27 Variations in analytical

methods as well as methods and definitions used for studying DRPs

probably account for the disagreements in relationship findings. Clinical

factors (diabetic status, statin use, and antiplatelet use) significantly

predicted the number of DRPs. This finding has been reported in previous

studies.26,27,44 Diabetic comorbidity, in addition to morbidity burden,

contributes to polypharmacy and increases the risk of DRPs. Statins and

antiplatelets have a potentially important risk of toxicity and interaction,

and may contribute to adherence problems.

Pharmaceutical care interventions were frequently proposed by

pharmacists to resolve DRPs. The majority of interventions were

proposed at the physician level. Our findings are similar to those of

other authors.31,35,48–51 A prospective study of DRPs in hospitalized

patients at a tertiary hospital by George et al. reported prescriber‐

level interventions by pharmacists in 41.4% of all interventions,

representing the highest percentage.48 A higher percentage of

interventions (97%) attributed to prescriber‐level interventions was

shown in another prospective study in hospitalized patients managed

by internal medicine physicians.49 The higher percentage of

interventions at the prescriber level reflects the higher percentage

of DRPs at the prescribing stage of care found in our study.

A significant proportion of interventions were made at the patient

level. Many patients in our study needed medication counseling due

to nonadherence or the use of medication with significant food

interaction. Studies in cardiovascular patients have shown that the

need for medication counseling of hospitalized patients frequently

occurs.27,43,52

An average of about 72% of pharmacists' interventions proposed

at the physician level were accepted. This finding is similar to findings

from the work of other authors. The majority of interventions

proposed by pharmacists in the management of medical patients have

been shown to be accepted by physicians.31,37,48–51 A retrospective

study of DRPs in hospitalized patients found a rate of intervention

acceptance by physicians in 71% of interventions made.37 Divergent

clinical opinions and a lack of clearly documented treatment guidelines

may account for physician nonacceptance of pharmacists' interven-

tions. Some prospective studies have reported intervention accep-

tance of more than 90% by physicians.31,51 While interventions may

be accepted, their acceptance rate may differ from the implementation

rate.31 In our study, most interventions accepted by physicians were

implemented to resolve DRPs. This finding is comparable to the

findings of the work of other authors.49,52 The high physician

acceptance rate of clinical pharmacists' interventions suggests that

clinical pharmacists have a central role in the optimization of

pharmacotherapeutic outcomes. The impact of clinical pharmacists'

interventions has been studied in hospitalized Patients.36,53–55 A meta‐

analysis and systematic review of randomized controlled trials of

pharmacists interventions in heart failure patients has shown that

pharmacists interventions reduce all‐cause mortality and hospitaliza-

tion in heart failure.55 A review of 36 studies in hospitalized patients

evaluating pharmacists' participation in ward rounds, medication

reconciliation, and drug‐specific services also showed better treatment

outcomes.36 The review showed a reduction in medication errors and

adverse drug events, as well as better medication adherence and

shortened hospital stays.36

4.1 | Limitations of the study

The study did not include patients on satellite wards and the

intensive care unit of the medical department of the hospital. The

relationship between renal and liver function and DRPs was not

evaluated. The study was conducted at a single site. It may be

challenging to extend the findings to other hospitals.

5 | CONCLUSION

DRPs frequently occur in hypertensive and heart failure patients with

most problems identified in the prescribing process. Medication

counseling for patients was frequently needed. The number of drugs
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received by patients and clinical factors predicted the occurrence of

DRPs. Physicians accepted and implemented most interventions

proposed by clinical pharmacists. This may have improved outcomes.

Our findings suggest that clinical pharmacists have an important role

in cardiovascular patient care. This study should be replicated in

other hospitals in Ghana. The influence of interventions on clinical

and economic outcomes should also be evaluated in future studies.
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