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Abstract

Introduction: Type 2 diabetes mellitus patients with hypertension are at high risk of drug therapy problems since they are
subject to receive multiple drug therapies due to comorbidities.

Objectives: To determine the magnitude of drug therapy problems and its determinants among Type 2 diabetes mellitus
patients with hypertension.

Methods: A cross-sectional study was employed among 423 randomly selected participants based on the inclusion criteria.
A structured questionnaire and review of patients’ medical record were employed in the data collection. The classification
system used by Cipolle was used to classify and evaluate drug therapy problems. Data were analyzed using Statistical Package
for the social sciences version 25.0 software. Multivariate logistic regression analysis was used to identify determinants of
drug therapy problems with a statistical significance of p < 0.05.

Results: A total of 491 drug therapy problems with a mean of 1.86 * 0.53 drug therapy problems per patient were identified,
and 62.4% (264) of them experienced at least one drug therapy problem. Non-compliance (197, 40.1%), needs of additional
drug therapy (119, 24.2%), and dosage too low (91, 18.5%) were the most frequently observed drug therapy problems in
the study setting. Anti-diabetic medications (88.4%), statins (44.5%), and aspirin (33.5%) were the most commonly involved
drugs in drug therapy problems. The determinants of drug therapy problems were very low family income (adjusted odds
ratio=4.64, p=0.010), age (45-65years old) (adjusted odds ratio=2.55, p=0.008), presence of comorbidity (adjusted odds
ratio=9.19, p <0.001), and taking =5 medications (adjusted odds ratio=2.84, p=0.001).

Conclusion: Approximately three out of five patients had one or more drug therapy problems encountered. In this study,
the most common types of drug therapy problems were non-compliance, needs additional drug therapy, and dosage too low.
Family monthly income, age, comorbidities, and number of medications were the significant determinants of drug therapy
problems. Therefore, patient education regarding medication adherence, routine medication review, and strengthening
clinical pharmacy services should be promoted.
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Introduction

According to the global and regional diabetes prevalence,
around 9.3% (463 million people) of the world population
had diabetes in 2019. The prevalence is expected to rise to
10.2% (578 million) by 2030 and 10.9% (700 million) by
2045, which contributes to 4.6 million deaths globally.'?
Diabetes is associated with significant morbidity and mortal-
ity in the 21st century, which poses a substantial challenge to
the health care system.' Hypertension is a common comor-
bidity in diabetic patients. Approximately 66% of these
patients lived in developing countries.>* Hypertension raises
the risk of macrovascular and microvascular complica-
tions*™ and increases mortality risk by 7.2-fold in Type 2
diabetes mellitus (T2DM) patients.® This condition is even
more worse in developing countries.” Sixty percent of all
deaths associated with non-communicable diseases were
contributed by T2DM patients with hypertension. Of these,
more than three-fourths of the deaths occur in low- and mid-
dle-income countries.®

Although pharmacotherapy plays a vital role in T2DM
management, achieving targeted blood sugar levels in these
patients remains challenging.’ Studies showed that about
two-thirds of T2DM patients with hypertension did not
achieve target blood sugar level and blood pressure!®!2
mainly due to the development of drug therapy problems
(DTPs).%!* In Ethiopia, studies reported that 42.3%-90.5%
of these patients experienced at least one DTP,'*'7 which are
responsible for sub-optimal sugar levels, disease worsening,
frequent hospital admission, longer hospital stays,'s!”
increased healthcare costs, and mortality.?’ Despite all these,
approximately 50% of the adverse effects were preventa-
ble.?!2* Various studies have shown that age, medication
non-adherence, comorbidity, polypharmacy, and history of
hospitalization were independent predictors of DTPs.!6-2425

In Ethiopia, studies revealed that DTPs are common in
the healthcare system. However, there is a lack of data
regarding the magnitude of DTPs and associated factors in
T2DM patients with hypertension. Therefore, this study
aimed at investigating the magnitude of DTPs and its deter-
minants among these patients at Felege Hiwot Specialized
Comprehensive Hospital (FHSCH). This study can provide
baseline information to assess the financial and healthcare
burden of DTPs. The finding can also be used as an input to
design appropriate preventive measures of DTPs among
T2DM patients with hypertension.

Methods
Study setting, period, and study design

A cross-sectional study was employed among T2DM patients
with hypertension at FHSCH, which is located 665km to
Northwest of Addis Ababa. This teaching hospital offers
numerous clinical services for 12 million populations in the
catchment area and serves as a referral for other primary and

general hospitals. The data were collected from 1 October to
30 December 2019.

Eligibility criteria

All T2DM patients with hypertension aged 18years and
above, who underwent chronic follow-up at FHSCH during
the study data collection period, were included. Nonetheless,
critically ill patients, mentally ill patients, and patients with
incomplete medical records were excluded.

Sample size determination

The sample size was calculated using a single population
proportion formula®® as follows

_ Zi/zp(l—p)
==

where n=is desired sample size; Za/2=is standard nor-
mal distribution at 95% confidence level usually 1.96,
p=proportion of T2DM patients with hypertension who had
DTPs (p=0.5) and g=proportion of T2DM patients with
hypertension who had not DTPs (¢=0.5), and d=marginal
error (5%=0.05)

1.96°0.5(1-0.5)
=——— 2 -38416=~384
(0.05) 2
After adding a 10% contingency, 423 study participants
were considered in the study.

Sampling technique and sampling procedure

A simple random sampling technique was used when the
study participants came to the clinic for their routine medical
checkup. Throughout the data collection period, lists of
T2DM patients with hypertension were collected regularly
from the outpatient clinic. After eligibility was verified, a
unique patient identification number was taken and written
on a piece of paper, folded, and stored in a bin. The principal
investigators then randomly selected the study participants
until they get the required sample size.

Data collection tool and procedure

A structured questionnaire was prepared considering the pre-
test result, which was conducted in 5% of the sample size at
Debre Tabor Referral Hospital, to ensure the validity of the
data collection instrument. It contained sociodemographic
characteristics, clinically related information, treatment regi-
mens, comorbidities, and a history of hospitalization. The
study participants’ sociodemographics were collected during
the patients’ hospital visit, while other clinical and medica-
tion-related information were retrospectively reviewed from
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patients’ medical records. Besides, DTPs were evaluated and
classified using Cipolle’s DTP identification tool (Online
Appendix I).27?® This classification system is the most com-
monly used in the Ethiopian healthcare system. The identi-
fied DTPs were categorized into seven categories (need
additional drug therapy, unnecessary drug therapy, ineffec-
tive drug therapy, dose too low, adverse drug reaction, and
dose too high and non-compliance). DTPs were assessed by
four pharmacists, and the possible causes of DTPs were
identified from the patients’ medical records and interviews,
in reference to the standard guidelines.”?°33

Data analysis

The data were analyzed using the statistical program SPSS
version 25.0. Descriptive statistics such as frequency, per-
centage, and mean with standard deviations were computed
to describe the independent variables. Logistic regression
analysis was performed to investigate the determinants of
DTPs. All variables with p <0.20 in the bivariate analysis
were considered for further analysis in the multivariate logis-
tic regression. The odds ratio and confidence interval (95%
CI) were reported, and p-value<0.05 considered statisti-
cally significant.

Ethical considerations

The study was approved by the Ethical Review Board of
Debre Tabor University (Approval number: 1987/2019), and
subsequent permission was obtained from the Medical
Record Department of FHSCH. We have obtained patient
written consent to use their medical records while the patient
came to the clinic for routine medical checkups. Patients’
personal information and clinical information were recorded
by ensuring patient confidentiality.

Operational definition of terms

Adult T2DM patients with hypertension: Patients aged
18years and above who had both T2DM and
hypertension.

Drug therapy problems: Any undesirable event experi-
enced by a patient involves drug therapy that interferes
with achieving the desired goals of treatment.?’

Medications: Are pharmaceutical products used to treat or
prevent diseases.

Results

Sociodemographic characteristics of patients

A total of 423 study participants were included in this study,
and more than half (53.2%) were males. The mean age of the
study participants was 58.04 = 11.56years. In addition,
nearly one-third (32.6%) of the study participants were

Table |I. Sociodemographic characteristics of patients with
diabetes and hypertension (n=423).

Variables Categories Frequency (%)
Sex Male 225 (53.2)
Female 198 (46.8)
Age in years <45 73 (17.3)
45-65 251 (59.3)
>65 99 (23.4)
Marital status Single 4 (0.9)
Married 340 (80.4)
Divorced 52 (12.3)
Widowed 27 (6.4)
Occupation Farmer 80 (18.9)
Employed 130 (30.7)
Merchant 138 (32.6)
House wife 58 (13.7)
Retired 17 (4.0)
Educational status No formal education 73 (17.3)
Primary (1-8) 180 (42.6)
Secondary (9-12) 21 (5.0)
College/University 149 (35.1)
Monthly family income  Very low (<860) 46 (10.9)
Low (861-3000) 64 (15.1)
Average (3001-5000) 99 (23.4)
High (=5001) 214 (50.6)
Smoking status Smoker 53 (12.5)
Non-smoker 370 (87.5)
Alcohol consumption Yes 163 (38.5)
No 260 (61.5)

merchants, and the majority (80.4%) were married. In this
study, 42.6% and 35.1% of the study participants attended
primary school and College/University level of education,
respectively. Furthermore, 12.5% and 38.5% were smokers
and drinkers, respectively (Table 1).

Clinical characteristics of study participants

The mean duration of T2DM with hypertension among study
participants was 4.78 = 2.98 years, and about one-fourth of
them (23.9%) had a history of hospitalization. The most fre-
quently diagnosed comorbidities were ischemic heart dis-
ease (50.7%), peptic ulcer disease (21.7%), and heart failure
(14.5%). Furthermore, half of the patients had an unregu-
lated blood glucose level (55.6%) and blood pressure
(54.4%) (Table 2).

Pattern of prescribed medications in T2DM
patients with hypertension

Patients used an average of 3.57 = 1.42 medications per
encounter. Most of the patients (87.5%) used oral hypoglyce-
mic agents (OHGA) alone followed by insulin alone (4.3%)
and either agent (8.3%) to manage diabetes. In addition, angi-
otensin-converting enzyme inhibitors (29.1%) and calcium
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Table 2. Clinical characteristics of patients with diabetes and
hypertension (n=423).

Table 3. Prescribed medications among patients with diabetes
and hypertension (n=423).

Variables Categories Frequency (%) Treatment Categories Frequency (%)
Duration of the disease =~ Mean = SD 4.78 =2.98 Anti-diabetic treatment ~ OHGA alone 370 (87.5)
(years) regimen

1-5 331 (78.3) OHGA + Insulin 35(8.3)

>5 92 (21.7) Insulin alone 18 (4.3)
History of Yes 101 (23.9) Specific anti-diabetic Glibenclamide 14 (3.3)
hospitalization medications

No 322 (76.1) Metformin 251 (59.3)
Comorbidities other Present 152 (35.9) Metformin + 105 (24.8)
than HTN Glibenclamide

Absent 271 (64.1) Metformin + Insulin 35(8.3)
Specific comorbidities Ischemic heart 71 (46.7) Anti-hypertensive Angiotensin- 123 (29.1)
(n=152) disease converting enzyme

Peptic ulcer disease 30 (19.7) inhibitors

Heart failure 19 (12.5) Calcium channel 75 (17.7)

Dyslipidemia 11(7.2) blockers

Infections 5(3.3) Diuretics 49 (11.6)

Others? 16 (10.5) Beta blockers 25 (5.9)
FBS at last visit (mg/dL) <70 8(1.9) Combined classes 151 (35.7)

70-130 180 (42.6) Other medications Statins 257 (60.8)

>130 235 (55.6) Aspirin 119 (28.1)
BP at last visit (mmHg)  <140/90 193 (45.6) Proton pump 48 (11.3)

>140/90 230 (54.4) inhibitors

Antibiotics 47 (11.1)
BP: blood pressure; FBS: fast blood sugar; SD: standard deviation; HTN: Anti-asthmatics 17 (4.0)
hypertension. A ‘ . . Others? 37 (8.7)
d?:gl:gzt chronic obstructive pulmonary disease, epilepsy, and thyroid Number of medications Mean + SD 357+ | 45
per patient
Below (<5) 248 (58.6)

channel blockers (17.7%) were the most frequently pre- Above (=5) 175 (41.4)

scribed medications for managing hypertension. Furthermore,
other groups of widely prescribed drugs include statins
(60.8%), aspirin (28.1%), proton pump inhibitors (11.3%),
and antibiotics (11.1%) (Table 3).

Magnitude of DTP in T2DM with hypertension
patients

In this study, 62.4% (264) of patients experienced one or
more DTPs with a mean of 1.86 =0.53 DTPs per patient.
Besides, the majority of patients with DTPs (70.4%) experi-
enced two or more DTPs. The most frequently observed
DTPs were non-compliance (40.1%), needs of additional
drug therapy (24.2%), and dose too low (18.5%) (Table 4).

The combination of metformin and glibenclamide (83,
50.6%), metformin (62, 37.8%), and B-blockers (17, 10.4%)
were the most frequently reported drugs involved in DTPs.
In addition, statins (73, 44.5%) and aspirin (55, 33.5%) had
also contributed to DTPs (Figure 1).

Determinants of DTPs

The multivariate logistic regression analysis showed that
age, monthly family income, comorbidity, and number of

SD: standard deviation; OHGA: oral hypoglycemic agents.
*Amitriptyline, carbamazepine, gabapentin, tramadol, and propylthiouracil.

medications were determinants of DTPs. Middle-aged
patients were three (adjusted odds ratio (AOR)=2.55, 95%
CI: 1.28-5.11, p=0.008) times more susceptible to DTPs
than the younger age patients. In addition, patients with very
low monthly family income were five (AOR=4.64, 95% CI:
1.44-14.99, p=0.010) times more likely to experience DTPs
than high-income patients. Furthermore, patients with
comorbidity were nine (AOR=9.19, 95% CI: 4.78-17.69,
p<<0.001) times more likely to have DTPs than their coun-
terparts. Furthermore, patients taking five or more
(AOR=2.84,95% CI: 1.72—4.70, p=0.001) were three times
more likely to experience DTPs (Table 5).

Discussion

The higher incidence of DTPs among T2DM patients with
hypertension underlines the need for further efforts to
improve medication use, which ultimately increases patient
safety. Hence, early DTPs detection is warranted to design a
relevant mechanism for the prevention and management of
DTPs, which is essential to improve patients’ quality of life.®
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Table 4. Categories of drug therapy problems among type 2
diabetic with hypertension patients (n=491).

Drug therapy problems and causes Frequency (%)

Non-compliance 197 (40.1)
Forgets to take medications 73 (14.9)
Drug product too expensive for the patient 51 (10.4)
Does not understand the instruction 45 (9.2)
Cannot swallow or self-administer the drug 17 (3.5)
product appropriately
The drug product is not available for the 11 (2.2)
patient

Need additional drug therapy 119 (24.2)
Preventive drug therapy required 81 (16.5)
A medical condition that requires treatment 29 (5.9)
To attain synergistic effect 9 (1.8)

Dose too low 91 (18.5)
The dose is too low to produce the desired 57 (11.6)
effect
The dosing is too infrequent to produce the 34 (6.9)
desired effect

Unnecessary drug therapy 4] (8.4)
Duplication drug therapy 23 (4.7)
No valid medical indication for the drug 18 (3.7)
therapy at this time

Ineffective drug therapy 21 (4.3)
Inappropriate drug selection 21 (4.3)

Adverse drug reaction 15 (3.1)
Undesirable drug effect 11 (2.2)
Unsafe or the patient/contraindication 4 (0.8)

Dose too high 7 (1.4)
Total number of identified DTPs 491
(mean * SD) (1.86 £0.53)
Total number of participants with DTPs 264 (62.4)

Number of DTPs One 78 (29.6)

Two 145 (54.9)
=Three 41 (15.5)

DTPs: drug therapy problems; SD: standard deviation.

70 4
60 -
50 4
40 +
30
20 4
1

metformin statins
plus.
glibenclamide

Number of drug therapy problems

metformin aspirin Beta blockers others

Figure 1. Common drugs involved in each category of drug
therapy problems among the study participants.

In this study, approximately two-thirds of patients (62.4%)
experienced one or more DTPs. The magnitude is lower than
Niriayo et al.** (83.5%) and Belayneh et al® (75.5%)

studies. This higher incidence may be due to the different
study participants; Niriayo et al.>* targeted heart failure
patients while Belayneh et al.® conducted among medical
ward admitted patients. In addition, the mean number of
DTPs was 1.86 = 0.53 per patient, which is in line with the
studies by Ayele et al.* (1.8), Koyra et al.'> (1.8 = 0.75), and
Huri and Wee'* (1.9*1.2). However, it is considerably
higher than the finding conducted by Wong (0.9 = 0.6),%
Demoz et al.'” (1.16 = 0.42), Nasution et al.*® (1.34), Shareef
et al.* (1.25), and Kumar et al.*’ (1.45). On the contrary, the
mean number of DTPs is lower than those studies conducted
in Nigeria (2.1 +£1.4),*" Ethiopia (2.06+0.861),*> and
Indonesia (2.88 = 0.23).!° This disparity may be explained
by variability in study design, study participants, DTP’s clas-
sification used, and who and how DTPs were identified. The
higher proportion of study participants developing DTPs in
our study does highlight the need for more attention and
close monitoring to these patients.

In this study, non-compliance (197, 40.1%), need addi-
tional drug therapy (119, 24.2%), and dose too low (91,
18.5%) were the frequently identified DTPs. This is incon-
sistent with Belayneh et al.,?* who reported that needs addi-
tional drug therapy (35.85%) was the most common DTP
followed by unnecessary drug therapy (30.19%) and dosage
too low (13.2%). Contrastingly, a Spanish study revealed
that non-adherence was the frequently identified DTP.** In
addition, the study by Niriayo et al.* reported that dosage
too low (27.8%), ineffective drug therapy (27.6%), and need
additional drug therapy (27.4%) were the frequently
occurred DTPs. Furthermore, Al Hamid et al.>? targeted car-
diovascular and diabetic patients and found that adverse
drug reactions and ineffective drug therapy were commonly
identified DTPs. Such discrepancy may be explained by the
difference in the study participants, medication used, and
the method of DTP classification. Healthcare professionals
at FHSCH should be encouraged to use standard treatment
guideline.

Similar to the studies by Demoz et al.'” and Mamunuwa
et al.,* metformin, statin, and aspirin were the most common
drugs that caused DTPs. Besides, in line with Demoz et al.,"”
angiotensin-converting enzyme inhibitors and calcium chan-
nel blockers were the frequently prescribed medication
classes to manage comorbid hypertension conditions.

The multivariate logistic regression model showed that
the presence of DTP was significantly associated with mid-
dle-aged patients (45-60years), lower monthly family
income, presence of comorbidity, and a higher number of
medications. Middle-aged patients (AOR=2.55 95% CI:
1.28-5.11, p=0.008) were more likely associated with DTPs
than young adult patients. Conversely, Huri and Wee,'*
Kumar et al.,** and Shareef et al.3° found that elderly patients
(>60years of age) were significantly associated with DTPs.
This may be due to the lower percentage of elderly patients
in our study. The disparity may also be explained by the vari-
ance in life expectancy between nations, which is lower in
Ethiopia.
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Table 5. Univariate and multivariate binary logistic regression analysis of predictors of drug therapy problems.

Variables Categories Drug therapy problem Univariate analysis Multivariate analysis
No, N (%)  Yes,N (%) COR (95% Cl) AOR (95% ClI) p-value
Sex Male 96 (60.4) 129 (48.9) | I
Female 63 (39.6) 135 (51.1) 1.60 (1.07-2.38)* 1.62 (0.91-2.88) 0.104
Age <45 36 (22.6) 37 (14.0) | |
45-65 101(63.5) 200 (75.8) 1.93 (1.07-2.38)* 2.55 (1.28-5.11) 0.008
>65 22 (13.9) 27 (10.2) 1.19 (0.58-2.47) 1.60 (0.55-4.65) 0.386
Marital status Single | (0.6) (1) 2.79 (0.26-30.27) 0.88 (0.05-14.89) 0.929
Married 130 (81.8) 210 (79.5) 1.50 (0.68-3.29) 0.98 (0.36-2.68) 0.971
Divorced 16 (10.1) 36 (13.6)  2.09 (080-5.44) 1.13 (0.34-3.76) 0.839
Widowed 12 (7.6) 15 (5.7) I I
Family income Very low (=860) 5@3.1) 23 (8.7) 3.71 (1.37-10.06)* 4.64 (1.44-14.99) 0.010
Low (861-3000) 13 (8.2) 33 (12.5) 1.84 (0.94-3.62)* 1.42 (0.62-3.25) 0.408
Average (3001-5000) 29 (18.2) 69 (26.1) 1.92 (1.16-3.16)* 1.82 (0.91-3.65) 0.092
High (=5001) 112 (70.4) 139 (52.7) | |
Educational status Cannot read and write 29 (18.2) 44 (16.7) 1.31 (0.74-2.31) 0.51 (0.06—4.36) 0.538
Primary 57 (35.8) 123 (46.6) 1.86 (1.19-2.92)* 1.34 (0.16-10.97) 0.787
Secondary 5@3.1) 16 (6.1) 2.76 (0.96-7.92)* 2.24 (0.21-24.14) 0.507
Higher education 70 (44.0) 81 (30.7) | |
Occupation Farmer 24 (15.1) 56 (21.2)  4.28 (1.42-12.90)* 6.01 (0.47-76.9) 0.168
Employed 58 (36.5) 72 (27.3)  2.28 (0.79-6.52)* 3.83 (0.85-17.23) 0.080
Merchant 43 (27.9) 95 (36.0)  3.92 (1.36—11.27) * 5.39 (0.46 — 63.40) 0.180
House wife 23 (14.5) 35(13.3) 278 (0.91-8.60)* 2.58 (0.22-30.9) 0.453
Retired 11 (6.9) 6 (2.3) | |
Presence of comorbidities  Present 18 (11.3) 134 (50.8)  8.20 (4.74-14.16)* 9.19 (4.78-17.69)  <0.001
Absent 141 (88.7) 130 (49.2) | |
Smoking status Yes 22 (13.8) 31 (11.7) 084 (0.47-1.51) 1.19 (0.57-2.51) 0.646
No 137 (86.2) 233 (88.3) | |
Alcohol intake Yes 42 (26.4) 121 (45.8)  2.39 (1.56-3.67)* 1.66 (0.96-2.85) 0.069
No 117 (73.6) 143 (54.2) | |
Number of medications <5 119 (74.8) 129 (48.9) | |
=5 40 (25.2) 135 (51.1)  2.05(0.21-4.87)* 2.84 (1.72-4.70) 0.001

AOR: adjusted odds ratio; COR: crude odds ratio; Cl: confidence interval; N: frequency.

*p value < 0.20.

In addition, patients with very low monthly family income
(AOR=4.64,95% CI: 1.44-14.99, p=0.010) were five times
more likely to experience DTPs than high family income
patients. Most patients with low monthly family income
were non-compliance (unable to pay for their treatment),
which is responsible for a higher percentage of DTPs among
this group of patients. It is well known that low socioeco-
nomic status has been substantially associated with lower
educational level. Lower literacy level is often related to
non-compliance. In addition, the majority of patients in
developing countries with chronic diseases have restricted
access to health insurance, so medical care is costly and ulti-
mately affects treatment adherence.®’

Moreover, participants with comorbidity (AOR=9.19,
95% CI: 4.78-17.69, p < 0.001) were more likely associated
with DTP compared to their counterparts. The currently used
guidelines allowed the use of one or more medications in
comorbid patients. This may contribute to the existence of
potentially inappropriate medication, unwanted drug—drug

interactions, and polypharmacy that are associated with the
development of DTPs.

Furthermore, patients with five or more medications
(AOR=2.84,95% CI: 1.72-4.70, p=0.001) were more likely
to experience DTPs than patients taking less than five medi-
cations. Our finding is consistent with the studies by Koyra
etal.,’® Huri and Wee,'* Bain et al.,*® and Gelchu and Abdela.?
The use of a higher number of drugs, polypharmacy, is often
related to drug—drug interactions, adverse drug reactions, and
medication-related toxicities. Such practice is a common
problem in patients with diabetes and hypertension due to the
higher prevalence of comorbidities. Hence, before healthcare
professionals prescribe a medication, it is important to review
and evaluate the patient’s condition.

Limitations of the study

Our study was a cross-sectional study that did not determine
the temporal relationship between DTPs and its associated
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factors. The research did not address the outcomes of DTPs.
Hence, it is advisable to undertake a prospective cohort study
to determine predictors of DTPs in this patient population
and provide appropriate interventions for the identified
DTPs. Besides, there was incomplete data as most of the
medication and clinical-related patient information were
extracted from patient records.

Conclusion

In this study, approximately three out of five study partici-
pants had one or more DTPs with 1.86 DTPs per patient. In
addition, non-compliance, needs additional drug therapy,
and too low dosage were the most frequently identified
DTPs. Forgetfulness, lack of preventive drug therapy, pre-
scription of expensive medications, and use of sub-thera-
peutic dose were the common causes of compliance-related
DTPs. Furthermore, patients in middle age, low monthly
family income, presence of comorbidity, and patients tak-
ing five or more medications should be closely monitored
for the development of DTPs. As DTPs are the common
healthcare problem in our setting, patient education regard-
ing medication adherence, routine medication review, and
strengthening clinical pharmacy services should be
promoted.
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