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Background: Drug therapy problems (DTPs) are common in people with hypertension and may threaten the effective management of
the disease. The purpose of this study was to determine the prevalence and predictors for DTPs in hypertensive people in North Wollo
public hospitals.

Methods: On patients with hypertension, a cross-sectional study based in a health institution was carried out using an interviewer-
administered structured questionnaire and medical record review from 6 November 2022 to 18 January 2023. All hypertensive
patients, ages 18 and older, who underwent regular follow-ups for at least 12 months were included in the study using a simple random
sampling method. Multivariate logistic regression analysis was used to establish the association between independent variables and the
occurrence of DTPs. Unnecessary drug therapy, the need for additional drug therapy, ineffective drugs, dosage too low, dosage too
high, adverse drug reactions, and noncompliance were the outcome variables.

Results: The study included 376 hypertensive patients. Of the total participants, 258 (68.6%) were female. The mean number of drug
therapy problems per patient was 1.55 + 0.307, with 298 participants (79.3%) reporting having at least one such problem. This study
found that the need for additional drug therapy was the most prevalent problem (149, 39.66%). Polypharmacy (AOR = 2.487, 95% CI
=1.375-4.499, p = 0.003), presence of comorbidity (AOR = 1.886, 95% CI = 1.035-3.439, p = 0.038), and uncontrolled BP (AOR =
2.961, 95% CI = 1.669-5.254, p = <0.001) predicts the development of drug therapy problems.

Conclusion: Patients with hypertension who are on follow-up experience drug therapy problems frequently. Promoting the involve-
ment of clinical pharmacists in designing, implementing, and monitoring therapeutic plans is recommended to decrease the occurrence
of drug therapy problems.
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Introduction
Hypertension is referred to as a persistent elevation of arterial blood pressure (BP) of >140/90 mmHg." It is a chronic
condition that is typically detected in individuals 50 years of age and older.” It has been estimated that 7.1 million deaths
each year are caused by HTN, or 13% of all fatalities worldwide.® Growing sedentary lifestyles and lifestyle changes are
reasons for the rise in morbidity and mortality in developing nations.*> Around 80% of this burden was experienced in
low- and middle-income nations.>° In some economically developing nations, there is a very low degree of awareness,
treatment, and control of HTN. Although there is a lack of comprehensive statistics, it has been estimated that 10.5% of
Ethiopians have HTN.>”’

Several medications have been shown to treat HTN and the risk of associated serious cardiovascular problems. Drug
therapy problems (DTPs) are common in HTN patients and may cause a serious risk for this group of patients. DTPs are
classified into the following categories: unnecessary drug therapy, the need for additional drug therapy, ineffective drugs,
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dosage too low, dosage too high, adverse drug reactions, and noncompliance.® These issues may have a significant impact
on patients’ quality of life and lead to prolonged hospitalisation and raise overall healthcare costs.”

In pharmaceutical care, assessing DTPs is a crucial topic that can help address the consequences of improper drug therapy.”
The goal of identifying DTPs is to assist patients in achieving their therapeutic goals and the best outcomes from medication
therapy. Patients with hypertension are among those who experience undesirable drug therapy side effects.® Despite the presence

of previous studies on this topic,'® "

they were conducted in single-study settings which can affect the generalizability of the
study’s findings. In the interest of addressing this research gap, this investigation examined the prevalence and risk factors for

drug therapy problems (DTPs) among hypertensive patients in public hospitals in North Wollo, northeastern Ethiopia.

Materials and Methods

Study Setting and Participants

A health facility-based cross-sectional study design was employed in 376 patients with HTN in public hospitals of North
Wollo from 6 November 2022 to 18 January 2023 G.C. North Wollo zone is found in Amhara regional state with Woldia
as the central town. There are 6 public hospitals (1 general and 5 primary hospitals) in North Wollo. The study included
all HTN patients, ages 18 and older, who underwent regular follow-up at ambulatory clinics of study hospitals for at least
12 months and whose medical records contained complete data. Individuals with hearing impairments and mental
instability were excluded from the study.

Sample Size Determination

The minimum sample size required was determined using a single proportion formula. The estimated proportion of
55.6%,'? with a 5% margin of error (d) and 95% (za/2 = 1.96) level of confidence, was considered. During the time that
data was being collected, 2422 HTN patients had registered at the ambulatory clinics of North Wollo public hospitals.

n = Z*p(1 — p)/d* = 379(minimum sample size for population above 10,000)

Where: n = sample size

Z = statistic for 95% level of confidence

d = margin of error and

p = the estimated proportion of DTPs in hypertensive patients.

While the total number of hypertensive patients who were attending ambulatory clinics of public hospitals of north Wollo
was 2422 during the data collection period, the correction formula was applied and the sample size would be:

nf = ni/(1 4 ni/N)= 327

where: nf = final sample size

ni = sample size for more than 10,000 population, and

N = population size.

Adding 15% for non-response, the final sample size was estimated to be 376.

Sampling Procedure

Three public hospitals, Woldia Comprehensive Specialized Hospital, Kobo Hospital, and Mersa Hospital, were selected
randomly from six hospitals. By using simple random sampling, study participants were selected proportionate to the
total number of hypertensive patients being treated in each study hospital until the desired sample size was reached.

Ethical Considerations

The ethical review committee of the College of Health Sciences, Woldia University offered approval for this study. The
North Wollo zone health office and the hospital administrations were addressed in a formal letter of cooperation. Verbal
informed consent accepted and approved by the Ethical Review Committee was obtained from all participants after
delivering information about the purpose, risks, and benefits of the study. This study was conducted following the
Declaration of Helsinki.
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Data Collection Tool and Procedure

We created a structured questionnaire and a tool for data extraction. The socio-demographic characteristics questionnaire was
initially prepared in English then translated into Ambharic, the nation’s working language, and then back into English by an
independent person to ensure translation accuracy. The socio-demographic data were collected through a face-to-face interview
using a standardized Ambharic version questionnaire that had been evaluated before. To avoid any potential misunderstandings,
questions for clinical and medication-related data were collected by English version questionnaire from patient medical records.
Under the supervision of the principal investigator, three nurse professionals working in the ambulatory clinics of each study
hospital collected the data. DTPs were identified using the Joint National Committee (JNC-8) as a guide. Then, they were
categorized using the Cipolle technique of DTP categorization. DTPs fall into four fundamental groups. They are adherence,
indication, effectiveness, and safety.® DTPs and their causes were identified using patient medical records and interviews.

Data Quality Control

To maintain the quality of the data a structured tool was used. A pretest was done on 5% of the samples (19 hypertensive
patients) in a separate hospital, Wadila Hospital, and adjustments were made to the questionnaire before the data
collection. One-day training about the purpose of the study, the data collection method, the contents of the data collection
instrument, and how to identify participants based on eligibility criteria. Data collectors helped the study participants in
the event of difficulties clearly understanding the questionnaire. The principal investigator checked the completeness of
the questionnaire during data collection and before the data was entered into the computer. The principal investigator
maintained strict control throughout the data collection period. During data management, storage, and analysis, all
completed data were reviewed for accuracy and consistency.

Data Processing and Analysis
STATA version 17 was used to analyze the data. To summarize the study’s variables and assess the distribution of responses,
descriptive statistics, such as frequency, percent, mean, and standard deviation (SD), were employed. For categorical data,
percentages were used, and median, mean, and standard deviation were used for continuous data. We performed bivariate and
multivariate logistic regression analyses to identify the variables associated with the incidence of DTPs.
Socio-demographic and clinical factors that have previously been linked to the development of DTPs were included
in the bivariate logistic regression. We carried out a multivariate logistic regression for variables (p-value <0.25) in the
first analysis, polypharmacy, co-morbidity, and uncontrolled BP to control confounding factors. To evaluate the associa-
tion between independent variables and the occurrence of DTPs, the adjusted odds ratio (AOR) with 95% confidence
intervals (CI) was calculated. What is considered statistically significant is p < 0.05.

Study Variables
Dependent Variable
Presence of DTPs (yes/no).

Independent Variable
Socio-demographic variables include age, gender, marital status, place of residence, level of education, occupational status;
clinical and medication-related variables like number of medications prescribed, status of BP, and presence of co-morbidities.

Operational Definitions

Drug therapy problems (DTPs) — Unwanted incidents or problems that the patient encounters that are related to or are
considered to be related to medication therapy, that prevent or delay him or her from attaining the intended therapeutic
goals, and that need the professional’s judgment to manage.®

Hypertensive patient — a patient found to have high BP and currently using anti-hypertensive medication.'*
Polypharmacy: means taking three or more medications per day.

Comorbidity: is defined as being diagnosed with one more disease in addition to hypertension.

Uncontrolled BP: If BP >140/90 mmHg, despite being on therapy for at least a given duration.
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Results

Socio-Demographic Characteristics of Patients

A total of 376 hypertensive patients participated in the study. The majority of the participants, 258 (68.6%) were females,
and 54.9% of the total participants were over 60 years old, with a median age of 61.03 years. Two hundred eleven
(56.1%) participants were married, 158 (42%) had attended primary school, and 91 (24.2%) were unemployed. In terms
of clinical characteristics, the majority of study participants (n = 263; 70.0%) had uncontrolled blood pressure; 263
(70.0%) had multiple comorbidities, and 197 (52.3%) were prescribed three or more antihypertensive drugs (Table 1).

Medications Use
With a range of 1 to 3, the average number of hypertensive drugs per patient was 1.29 0.39. The antihypertensive drug
that was most frequently prescribed was enalapril (161, 33.1%). Most participants on follow-up, 278 (73.9%), were on

Table | Socio-Demographic and Clinical Characteristics of Hypertensive
Patients, North Wollo Zone Public Hospitals, Northeast Ethiopia,
January 2023 [n = 376]

Study Variables N (%)
Gender Male 118 (31.4)
Female 258 (68.6)
Age (years) 18-28 6 (1.6)
29-39 12 (3.2)
4049 66 (17.5)
50-59 86 (22.9)
260 206 (54.8)
Marital status Married 211 (56.1)
Single, divorced, widowed 165 (43.9)
Educational status No formal education 59 (15.6)
Primary education (1-8) 158 (42.0)

Secondary education (9-12) | 113 (30.0)

Higher education 46 (12.4)
Habitation Urban 113 (30.0)

Rural 263 (70.0)
Occupational status Employed 96 (25.5)

Self-employed 69 (18.4)

Unemployed 91 (24.2)

Retiree 39 (10.4)

Student 5(1.3)

Housewife 56 (15.0)

Daily laborer 20 (5.2)

(Continued)
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Table | (Continued).

Study Variables N (%)
Smoking status Daily 15 (3.9)
Occasionally 22 (5.9)
Not at all 339 (90.2)
Alcohol drinking status Daily 39 (10.4)
Occasionally 52 (13.8)
Not at all 285 (75.8)
Chat chewing habit Daily 54 (14.4)
Occasionally 91 (24.2)
Not at all 231 (61.4)
Status of blood pressure | Controlled 113 (30.0)
Uncontrolled 263 (70.0)
Comorbidity None 113 (30.0)
Diabetes Mellitus type 2 103 (27.4)
Heart Failure 29 (7.7)
Diabetes Mellitus type | 21 (5.6)
Dyspepsia 12 (3.3)
Others* 98 (26.0)
Number of medications | <3 179 (47.6)
>3 197 (52.4)

Note: *Others = Asthma, chronic kidney disease, dyspepsia, glaucoma, dyslipidemia, HIV/
AIDS, Parkinson’s diseases, and urinary tract infection (UTI).

monotherapy. Enalapril with hydrochlorothiazide was the most frequently prescribed dual antihypertensive medication.
Enalapril, hydrochlorothiazide, and furosemide were the only medications administered as part of a triple treatment
(Table 2). The concurrent drugs that were frequently prescribed were anti-diabetics, 124 (33%), non-steroidal anti-
inflammatory drugs (NSAIDs), 80 (21.4%), proton-pump inhibitors, 40 (10.7%), antibiotics, 17 (4.5%), others 57
(15.2%), and the rest were using only anti-hypertensive medications.

Drug Therapy Problems and Associated Factors

A total of 582 DTPs were found in 298 participants (79.3%), with a mean of 1.55 + 0.307. The need for additional drug
therapy was the most commonly identified DTP, which were 149 (39.66%) [90 needed preventive drug therapy, and 59
needed synergistic drug effect], followed by noncompliance 111 (29.54%) [87 were due to forgetting to take medications
and 24 were preferring not to take the medication] and drug interactions 97 (25.74%) [Enalapril and oral hypoglycemia
were most frequently administered together in 42 patients, followed by Enalapril with Aspirin in 23 participants]
(Figure 1).

Bivariate logistic regression revealed that co-morbidity, uncontrolled BP, and polypharmacy were strongly associated
with the incidence of DTPs. Among 263 patients with co-morbidity, 227 (86.3%) were found to have at least one DTPs.
According to the analytic model, study participants with comorbid diseases were 3.7 times more likely to experience
DTPs than those without co-morbidity (COR = 3.730, 95% CI = 2.220-6.267, p = <0.001). Regarding the status of BP
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Table 2 Most Frequently Prescribed Medications for HTN Treatment, North Wollo Zone Public
Hospitals, Northeast Ethiopia, January 2023 [n = 376]

Characteristics Frequency Percentage (%)
Medications prescribed | Hydrochlorothiazide 152 313
Enalapril 161 33.1
Nifedipine 140 28.8
Atenolol 9 1.9
Furosemide 24 4.9
Mono therapy Hydrochlorothiazide 74 26.6
Enalapril 98 353
Nifedipine 103 37.0
Atenolol 3 1.1
Dual therapy Nifedipine + Hydrochlorothiazide 29 343
Enalapril + Nifedipine 5 57
Hydrochlorothiazide + Atenolol 3 29
Nifedipine + Atenolol 3 29
Hydrochlorothiazide +Enalapril 34 40.0
Enalapril +Furosemide 12 14.2
Triple therapy Enalapril + Hydrochlorothiazide +Furosemide | 12 100

Abbreviations: HCT, hydrochlorothiazide; HTN, hypertension.

control, out of 263 participants with uncontrolled BP, 229 (87.1%) were found to have at least one DTPs. Thus, study
participants who had uncontrolled BP were 4.3 times more likely to have DTPs compared with those who had controlled
BP (COR = 4.295, 95% CI = 2.548-7.240, p = <0.001). Additionally, the occurrence of DTPs was associated with the

1.69%

m Unnecessary drug therapy

m Needs additional drug
therapy

m Inappropriate drug therapy

m Drug interaction

m Non-compliance

3.38%

Figure | The most commonly identified types of drug therapy problems [n = 376].
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number of medications taken per day. According to the findings of the study, 175 (88.8%) of the 197 participants who
were taking three or more drugs per day had at least one DTPs. Thus, participants taking three or more drugs per day
were 3.6 times more at risk of developing DTPs compared with participants taking less than three drugs (COR = 3.622,
95% CI = 2.101-6.242, p = <0.001) (Table 3).

To determine the variables associated with the occurrence of DTPs, multivariate logistic regression was used for
variables with a p-value of <0.25 in the bivariate logistic analysis. Three variables (comorbidity, polypharmacy, and
uncontrolled BP) were found to be significantly associated with the presence of DTPs in the bivariate logistic regression.
Similarly, the multivariate logistic regression revealed that polypharmacy (AOR = 2.487, 95% CI = 1.375-4.499, p =
0.003), comorbidity (AOR = 1.886, 95% CI = 1.035-3.439, p = 0.038), and uncontrolled BP (AOR = 2.961, 95% CI =
1.669-5.254, p = <0.001) were significantly associated with the occurrence of DTPs (Table 4).

Table 3 Bivariate Logistic Regression Analysis of Variables Associated with the Presence of Drug Therapy Problems
Among Adult Hypertensive Patients in Public Hospitals of North Wollo Zone, Northeast Ethiopia, January 2023 [n = 376]

Variables Drug Therapy Problem | COR (95% CI)
No (%) Yes (%)

Gender Male 29 (24.6) 89 (75.4) |

Female 49 (19.0) 209 (81.0) 1.390 (0.825-2.342) p = 0. 216
Age < 60 32 (18.8) 138 (81.2) |

= 60 46 (22.3) 160 (77.7) | 0.807 (0.487—1.337) p = 0. 404
Marital status Married 47 (22.3) 164 (77.7) |

Single, divorced, widowed | 31 (18.8) 134 (81.2) 1.239 (0.746-2.058) p = 0. 408
Educational status Higher 10 (21.7) 36 (78.3) |

Secondary 22 (19.5) 91 (780.5) 1.149 (0.495-2.665) p = 0.746

Primary 30 (19.0) 128 (81.0) 1.185 (0.530-2.652) p = 0.679

No formal education 16 (27.1) 43 (72.9) 0.747 (0.302-1.847) p = 0.527
Occupational status Employed 39 (23.6) 126 (76.4) |

Unemployed 21 (23.0) 70 (77.0) 1.032 (0.563—1.891) p = 0.919

Others® 18 (15.0) 102 (85.0) 1.754 (0.947-3.249) p = 0.074
Residence Urban 18 (15.9) 95 (84.1) |

Rural 60 (22.8) 203 (77.2) | 0.641 (0.359-1.145) p = 0.133
Number of medications per day | < 3 56 (31.3) 123 (68.7) |

=23 22 (11.2) 175 (88.8) | 3.622 (2.101-6.242) p = < 0.001*
Presence of co-morbidity No 42 (37.2) 71 (62.8) |

Yes 36 (13.7) 227 (86.3) | 3.730 (2.220-6.267) p = < 0.001*
BP status Controlled 44 (38.9) 69 (61.1) |

Uncontrolled 34 (12.9) 229 (87.1) | 4.295 (2.548-7.240) p = < 0.001*

Notes: *Others = student, housewife, retiree and daily laborer, *p value <0.05, | = Reference.

Abbreviations: BP, blood pressure; COR, crude odd ratio; Cl, confidence interval.
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Table 4 Multivariate Logistic Regression Analysis of Variables Associated with the Presence of Drug Therapy
Problems Among Adult Hypertensive Patients in North Wollo Zone Public Hospitals, Northeast Ethiopia,
January 2023 [n = 376]

Variables Drug Therapy Problem | AOR (95% CI) p-value
No (%) Yes (%)

Number of medications per day | < 3 56 (31.3) 123 (68.7) |

>3 22 (11.2) 175 (88.8) 2.487 (1.375-4.499) | 0.003*
Presence of co-morbidity No 42 (37.2) 71 (62.8) |

Yes 36 (13.7) 227 (86.3) 1.886 (1.035-3.439) | 0.038*
BP status Controlled 44 (38.9) 69 (61.1) |

Uncontrolled | 34 (12.9) 229 (87.1) 2.961 (1.669-5.254) | <0.001*

Notes: *p-value <0.05, | = Reference.
Abbreviations: BP, blood pressure; AOR, adjusted odds ratio; Cl, confidence interval.

Discussion

The prevalence of DTPs and associated variables among HTN patients were evaluated in this study. The study’s findings
indicated that 79.3% of participants had DTPs. This was lower than the study results obtained at Gebretsadik Shawo
General Hospital, 84.4%,'" and Malaysia, 90.5%.'> However, it was higher than other study results reported from Dil-
Chora Referral Hospital, 71.2%,'® Ayder comprehensive specialized hospital, 55.6%,'? Uganda, 61.8%,'® and Indonesia,
57%.'7 The different rates of prevalence could be caused by variations in the study period, the number of professionals
participating in DTP identification, and the size of the study population. Clinical pharmacists are essential in the detection
of DTPs because of their education and sufficient pharmacotherapeutic understanding. Therefore, the hospital’s respon-
sible authority should establish a setting that is favorable for the delivery of pharmaceutical care services.

The average number of DTPs per patient was 1.55 = 0.307, which is lower than the study report in Jimma University
Specialized Hospital, which was 3.'* However, it was higher than the results of the study in Gebretsadik Shawo General
Hospital, 1.3,"" Ayder comprehensive specialized hospital, 1.48 + 0.597,' and Felege Hiwot Referral Hospital, 1.4.'%
Such discrepancies could be due to the difference in the number of medications used in the studies.

The most common type of DTP identified was the need for additional drug therapy, which accounted for 39.66% of
all cases. It was also common in the study conducted in Gebretsadik Shawo General Hospital (84.4%),"" Jimma
University Specialized Hospital (84.0%),"* and Felege Hiwot Referral Hospital (90.69%).'® Comorbidity and the absence
of specific and comprehensive disease management guidelines could be possible reasons. However, this was not in line
with the study result done in Ayder Comprehensive Specialized Hospital, which found a need for additional drug therapy
prevalence of 17.1%.'% The level of clinical pharmacist involvement in patient care and the experience and training of
health professionals may be the causes of this variation. This study’s findings indicate that the “need for additional drug”
can happen in the case of a diagnosis without an indication, as well as in the case of additive drug or preventative drug
needs. Therefore, promoting the involvement of trained clinical pharmacists in designing, implementing, and monitoring
therapeutic plans is recommended.

In this study, the second most common DTP (29.54%) was non-compliance with antihypertensive medications, which
was lower than the results of studies done in Dil-Chora Referral Hospital, which was 32.8%.'° However, this was higher
than the findings of studies conducted at Adama Hospital Medical College (19.5%),"” Uganda (19.1%),'® and Indonesia
(13.6%).”° The difference in the prevalence of non-compliance with medications might be due to the presence of co-
morbid conditions, polypharmacy, accessibility to health facilities, and differences in knowledge between people.
Further, unaffordability and unavailability of prescribed drugs could be possible reasons. In agreement with other studies
findings done in Dil-Chora Referral Hospital,10 Gebretsadik Shawo General Hospital,11 and Takoradi, Ghana,”' the major
reason for non-compliance with medications was forgetting to take the medications at the right time. About 30-50% of
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antihypertensive drug non-adherence is common and is associated with uncontrolled BP.** This suggests that healthcare
providers should increase their adherence counseling efforts to raise knowledge and make people aware of BP control.

In more than half of the research participants, comorbidity was reported. The findings of this study demonstrated
a substantial correlation between the occurrence of DTPs and the existence of comorbidities. According to the regression
analysis, study participants who had more than one disease were 1.9 times more likely to experience DTPs than those
who did not have any comorbid conditions. This may be because people who suffer from multiple medical conditions are
more prone to experience polypharmacy, which could result in the patient taking more medicines. Due to the possible
increased risk of adverse pharmacological effects, the patient may be forced to discontinue taking the recommended
prescriptions. DTP development may be influenced by these and other factors. This finding was consistent with other
study results.' 192324

This study found that participants who were using three or more drugs per day had a higher risk of developing DTPs,
which was in line with the results of other studies.'®'®* The possibility of drug interactions that could change the
appropriate dose range and its intended effects, as well as other important factors, could be possible reasons. They
include intolerance to the additive adverse effects of taking medications at the same time. Medication reconciliation and
a thorough evaluation of the patient’s medical history can dramatically minimize DTPs related to multiple comorbidities
and polypharmacy.

This study result revealed that 229 (87.1%) participants reported having uncontrolled BP. As a result, people with
uncontrolled BP were 2.9 times more likely to develop DTPs than participants with managed BP. That might be related to
how patients behave when it comes to adherence. It is more likely that people with poor medication compliance will not
be able to control their BP. Poor medication adherence can have an impact on the clinical results of HTN treatment;
hence, 29.5% of identified DTPs had noncompliance (no adherence) with the recommended medications. According to
the findings of other studies, there is a significant correlation between medication adherence levels and the control of
BP.'®?> Hence, continuous monitoring of hypertensive patients is crucial for identifying any probable causes that could
contribute to poor BP control while taking appropriate medication to lower the risk of developing cardiovascular
problems and prevent the occurrence of DTPs caused by poor BP control.

Study Strengths and Limitation
The inclusion of a multi-center that might better represent the target populations (hypertensive patients in North Wollo)
was the study’s strength. In addition, standardised DTP identifying criteria were employed in the study.

There were certain limitations to be aware of as well. Neither the impact of DTPs on the outcome of HTN nor
interventions for identified DTPs were addressed.

Conclusion

The study shows a high prevalence (79.3%) of DTPs among hypertensive patients in public hospitals of north Wollo. The
need for additional drugs and noncompliance were the most frequently reported DTPs. The occurrence of DTPs was
significantly associated with the presence of comorbidities, polypharmacy, and uncontrolled BP. It is imperative to design
and implement interventions aimed at reducing DTPs among hypertensive patients. One possible solution is to promote
the involvement of trained clinical pharmacists in designing, implementing, and monitoring therapeutic plans.

Abbreviations
AOR, Adjusted Odd Ratio; BP, Blood pressure; CI, Confidence Interval; COR, Crude Odd Ratio; DTPs, Drug therapy
problems; HTN, Hypertension; OR, Odds Ratio.
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