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Background: Patients with diabetes are vulnerable to experiencing drug-related problems. 
Thus, this study aimed to assess drug-related problems and their predictors among patients 
with diabetes attending the ambulatory clinic of Gebre Tsadik Shawo General Hospital.
Methods: A cross-sectional study was conducted from September 1, 2019 to November 30, 
2019. Drug-related problems were identified using the Pharmaceutical Care Network Europe 
version 5.01. Patient’s written informed consent was obtained after explaining the purpose of 
the study. The data were collected using structured questionnaires and entered into Epi data 
version 4.0.2. Then, it was exported to SPSS version 21.0 for analysis. To identify predictors 
of the occurrence of drug-related problems, multiple stepwise backward logistic regression 
analysis was done. For the accuracy of data analysis, a 95% confidence interval was used, 
and statistical significance was considered at p-values <0.05.
Results: From a total of 141 patients with diabetes included in the study, 58.2% of them had 
at least one drug-related problem during the 3-month study period. A total of 156 drug- 
related problems were identified in 141 patients. Drug interactions (30.76%) and drug choice 
problems (25%) were the most common type of drug-related problems identified. Presence of 
disease comorbidity (AOR=4.12, 95% CI=1.71–9.91), poly-pharmacy (AOR=6.27, 95% 
CI=1.67–23.52) and more than 5 years diabetes duration (AOR=3.89, 95% CI=1.52–9.95) 
were independent predictors of drug-related problems.
Conclusion: Drug-related problems were high among patients with diabetes in the study 
setting. Early detection of drug-related problems ensures the appropriateness of drug therapy. 
Therefore, a sustainable pharmaceutical care service is needed for early identification, 
prevention and resolution of drug-related problems.
Keywords: drug-related problems, diabetes, Ethiopia

Introduction
Diabetes mellitus is a group of metabolic disorders that occurs either when the 
pancreas does not produce enough insulin or when the body cannot effectively use 
the insulin it produces.1 International diabetes federation reported that in 2019, 
about 19.4 million adults were living with diabetes in Africa. Similarly, in Ethiopia, 
about 1.69 million adults currently have diabetes, with a prevalence of 3.2%.2

Even though medications play a major role in the cure, palliation, and inhibition 
of disease, they also expose the patients to drug-related problems (DRP).3 DRPs 
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can be actual or potential. A potential DRP is not yet 
manifested, but if left unresolved, it may harm the patient. 
However, an actual DRP has resulted in clinical manifes-
tations like adverse drug reactions. DRPs may arise at any 
stage of the medication use process from prescription to 
follow-up of the treatment.4,5

DRPs are a major public health concern worldwide and 
have extensively increased over the past few decades. It 
may have clinical and economic burden to the patients.6 

The patients with diabetes are vulnerable in experiencing 
DRPsthat can happen at any step during the treatment 
process. It could also prevent achievement of the desired 
therapeutic goal among patients with diabetes.7

DRPs are very frequent among patients with diabetes. 
For example, a study conducted in Jordan showed that 
81.2% of patients with diabetes had at least one DRP.8 

Similarly, a study conducted in Addis Ababa, Ethiopia, 
and Southeast Ethiopia showed that the prevalence of 
DRPs among patients with diabetes was 43% and 88%, 
respectively.9,10

Hence, early identification, evaluation, and intervention of 
drug-related problems among patients with diabetes may 
reduce treatment-related costs, rate of hospitalization, mortal-
ity, morbidity and also improve patients‘ quality of life.11,12

In Ethiopia, the majority of studies related to DRPs in 
diabetic patients were conducted among patients with type 
2 diabetes.13–15 However, understanding the magnitude of 
the DRPs and their predictors among patients with type 1 
and type 2 diabetes would be important in achieving the 
desired therapeutic outcome.16 In addition, it may be help-
ful to reveal the gap in pharmaceutical care service so as to 
empower the focus of healthcare providers and policy 
makers in designing strategies to prevent the occurrence 
of DRP.

Therefore, this study aimed to assess DRPs and their 
predictors among patients with diabetes the attending 
ambulatory clinic of Gebre Tsadik Shawo General 
Hospital, Southwest Ethiopia.

Methods
Study Setting and Period
This study was conducted from September 1, 2019 to 
November 30, 2019 in GebreTsadik Shawo General 
Hospital, which is located in Bonga town, Southwest 
Ethiopia; 453 km away from Addis Ababa, the capital 
city of Ethiopia. It provides services for a catchment 
population of approximately 1.5 million people.

Study Design
A cross-sectional study design was conducted among 
patients with diabetes attending the ambulatory clinic of 
GebreTsadik Shawo General Hospital.

Population and Sample Size 
Determination
All diabetic patients on chronic follow-up at the ambula-
tory clinic of Gebre Tsadik Shawo General Hospital were 
the sources of the population, whereas all patients with 
diabetes on follow-up during the data collection period and 
fulfilled the eligibility criteria were the study population. 
There were 146 diabetic patients who had been attending 
the ambulatory clinic of GebreTsadik Shawo General 
Hospital. However, five of them did not fulfill the elig-
ibility criteria. Hence, all patients with diabetes mellitus on 
chronic follow-up during the study period and fulfilled 
eligibility criteria (141) were consecutively included in 
the study.

Inclusion and Exclusion Criteria
Adult (>18 years) patients with T1DM or T2DM and on 
follow-up during data collection and patients who had 
received at least one antidiabetic drug were included in 
the study, whereas patients who had been diagnosed with 
diabetes mellitus but were not prescribed any antidiabetic 
agent or were unwilling to participate in the study were 
excluded.

Study Variables
This study dependent variable was drug-related problems, 
whereas the independent variables included the number of 
drugs prescribed, presence of comorbidity, number of 
comorbid diseases, complications, duration of diabetes, 
number of complications, status of glycemic control, sex, 
occupational status, educational status, smoking status, 
alcohol consumption, chewing khat, and age.

Data Collection Tool and Procedure
Data were collected through medical record reviews and 
patient interviews for their drug-related need using a pre-
pared structured questionnaire. The data collection tool 
was developed by reviewing different reports for important 
variables that have been used to assess drug-related pro-
blems and its predictors.10,15,17 Patients were interviewed 
face- to face to fill out their socio-demographic and drug 
use-elated information. The main content of the tool 
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included sociodemographic characteristics (age, sex, mar-
ital status, occupational status, educational status, smoking 
status, alcohol status, khat chewing) and clinical and drug- 
related characteristics (family history, comorbidities, dura-
tion of diabetes, type of diabetes, status of glycemic con-
trol, complications, number of drugs prescribed, and type 
of drugs).

Since there was no HbA1c measurement in the study 
setting, fast blood sugar (FBS) was used to estimate gly-
cemic control. An average FBS value for the three con-
secutive follow-up measures was taken to estimate the 
glycemic control. According to the American Diabetes 
Association guidelines, an average FBG level above 130 
mg/dl was taken as poor glycemic control.18

DRPs Identification and Classification
In this study, drug-related problems were classified accord-
ing to Pharmaceutical Care Network Europe (PCNE) ver-
sion 5.01.4 The method was refined based on a literature 
review and different treatment guidelines, and endorse-
ment by experts (clinical pharmacists). The DRP was 
identified by an independent experts after reviewing the 
patient’s medical record and evaluating it against different 
guidelines including the American Diabetes Association 
guidelines, the World health Organization guidelines, 
Micromedex, Medscape, Narijo scale, and different ther-
apeutic guidelines for their appropriateness in the order of 
indication, effectiveness, safety, and drug interaction. 
Based on PCNE version 5.01 the identified DRPs were 
classified into adverse drug reactions, drug choice pro-
blems, drug interactions, dosing problems, drug use pro-
blems, and other.

Data Quality Assurance
The questionnaire was evaluated for face validity by clin-
ical pharmacists. After consideration of their comments, a 
pre-test was conducted on seven patients. Data were col-
lected by four pharmacists (BSc holders) and supervised 
by one clinical pharmacist daily. Three days training was 
given for data collectors on the data-collection tool, how to 
ask questions, and ways of approaching the respondent. 
The collected data were cleared and checked every day for 
completeness and consistency. Then, it was entered into 
Epi data manager version 4.0.2 and double entry verifica-
tion was made. Finally, the data were exported to SPSS 
version 21.0 for analysis.

Data Processing and Statistical Analysis
All statistical tests were performed using statistical soft-
ware package, SPSS version 21.0. Descriptive analysis 
was computed as frequency, mean and standard deviation 
(SD) for continuous variables and for categorical data. 
Binary logistic regression analysis was performed to 
examine the association between independent variables 
and drug-related problems. Variables with a p-value < 
0.25 in the bivariate analysis were included in multivari-
able logistic model to identify the predictors of drug- 
related problems. A p-value of less than 0.05 was consid-
ered significant.

Ethics Approval
Ethical clearance was obtained from the ethical review 
committee of Mizan-Tepi University, College of 
Medicine and Health Science. This committee wrote a 
letter of permission to Gebre Tsadik Shawo General 
Hospital to seek it's cooperation and to access the data. 
All the responses were kept confidential.

Operational Definition
Drug-related problem is defined as an event or circum-
stance involving drug therapy that actually or potentially 
interferes with the desired health outcomes.4

Poly pharmacy is defined as concomitant use of five or 
more prescribed medications.19

Comorbidity is a medical condition diagnosed other than 
diabetes among study participants during the study period.

Result
Socio-Demographic Characteristics
A total of 141 adult patients with diabetes were included in 
the study. Out of these 85 (60.3%) were male. Sixty one 
(43.3%) participants were within the age of 41–60 years. 
More than three quarters of the participants were married 
(113, 80.1%) and nearly half of them were farmers 
(47.5%). One third of the study participants had a family 
history of diabetes mellitus (34.1%) (Table 1).

Clinical Characteristics of Study 
Participants
From a total of 141 studied patients, about 65% of them had 
co-morbid conditions. About 27% of the study participants 
had been living with diabetes for more than 11 years with a 
mean duration of 7.99 ± 5.6 years. The most common 
comorbid condition diagnosed among patients with diabetes 
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was hypertension (24.82%). About 21.3% of participants had 
developed diabetes complications. Diabetic nephropathy 
(6.38%) was the most commonly encountered complication 
in the study setting (Table 2).

Prescribed Medications
Metformin (35.46%) and insulin alone (24.82%) were the 
most frequently prescribed antidiabetic drugs in the study 
area. In addition, diuretics (42.55%) were the most fre-
quently co-prescribed drugs (Table 3).

Drug-Related Problems and Its Causes
A total of 156 DRPs were encountered with a mean ±SD 
of 1.10 ±0.44 DRPs per patient. One or more DRPs were 

identified in 58.2% of the study participants. The most 
commonly encountered type of DRP was drug interaction 
problem (30.76%) followed by drug choice problem (25%) 
(Table 4). The most common cause of DRPs was drug/ 
dose selection (55.37%) followed by drug use process 
(27.95%) (Table 5).

Predictors of Drug-Related Problems
Duration of diabetes, presence of comorbidity, and poly- 
pharmacy were independent predictors of drug-related pro-
blems. Diabetes patients with a duration of 6–10 years were 
3.89 times more likely to have DRPs (AOR=3.89; 95% CI: 
1.52–9.95) whereas, those above 11 years duration were 4.36 
times more likely to have DRPs compared to those with less 

Table 1 Socio-Demographic Characteristics of Patients with Diabetes Attending the Ambulatory Clinic of Gebre Tsadik Shawo 
General Hospital, Southwest Ethiopia, 2019

Variable Categories Type of DM (n, %) Total N=141

Type 1, n=41 Type 2, n=100

Sex Male 20(48.8) 65(65) 85(60.3)
Female 21(51.2) 35(35) 56(39.7)

Age (years) 20–40 21(51.2) 38(38) 59(41.8)
41–60 16(39.0) 45(45) 61(43.3)

>60 4(9.8) 17(17) 21(14.9)

Marital status Married 22(53.7) 91(91) 113(80.1)
Separated/widow 1(2.4) 0(0) 1(0.7)

Single 15(36.6) 7(7) 22(2)

Divorced 3(7.3) 2(2) 5(3.5)

Educational status No formal education 19(46.3) 36(36) 55(39)
Primary school 18(43.9) 32(32) 50(35.5)
Secondary school 3(7.3) 22(22) 25(17.7)

University/college 1(2.4) 10(10) 11(7.8)

Occupational status Farmer 20(48.7) 47(47) 67(47.5)
Student 11(26.8) 20(20) 31(21.9)
Housewife 3(7.3) 10(10) 13(9.2)

Daily labor 1(2.4) 6(6) 7(4.9)

Employed 6(14.6) 17(17) 23(16.3)

Smoking status Yes 2(4.9) 4(4) 6(4.3)

No 39(95.1) 96(96) 135(95.7)

Chewing khat yes 9(21.9) 15(15) 24(17)
No 32(78.1) 85(85) 117(83)

Alcohol user yes 14(34.1) 39(39) 53(37.6)
No 27(65.9) 61(61) 88(62.4)

Family history of DM Yes 14(34.1) 46(46) 60(42.6)
No 27(65.9) 54(54) 81(57.4)

Abbreviation: DM, diabetes mellitus.
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Table 2 Clinical Characteristics of Patients with Diabetes Attending the Ambulatory Clinic of Gebre Tsadik Shawo General Hospital, 
Southwest Ethiopia, 2019

Variables Categories Study Participants (n, %)

Type 1 Type 2 Total

Duration of diabetes (years) ≤5 21(51.21) 34(34) 55(39)
6–10 11(26.82) 37(37) 48(34.04)

≥11 9(21.95) 29(1) 38(26.95)

Average 

FBS (mg/dl)

70–130 18(43.90) 55(55) 73(51.77)
>130 23(56.09) 45(45) 68(48.22)

Presence of comorbidity Yes 23(56.09) 69(69) 92(65.25)
No 18(43.90) 31(31) 49(34.75)

Type of comorbid conditions HTN 12(29.26) 23(23) 35(24.82)
HTN+HF 5(12.19) 14(14) 19(13.47)

HTN+ CKD 2(4.87) 15(15) 17(12.05)

HF 5(12.19) 13(13) 18(12.76)
CKD 0(0) 1(1) 1(0.70)

Epilepsy 0(0) 3(1) 3(2.12)

Number of comorbidities 1 17(41.46) 22(1) 39(27.65)
2 13(31.70) 32(32) 45(31.91)

≥3 2(4.87) 6(6) 8(3)

Diabetes complications Yes 12(29.26) 18(32) 30(21.30)
No 29(70.73) 82(82) 111(78.70)

Type of diabetes complications Neuropathy 2(4.87) 5(1) 7(4.96)
Nephropathy 3(7.31) 6(6) 9(6.38)

Diabetic foot ulcer 1(2.43) 2(2) 3(2.12)

Abbreviations: HTN, hypertension; CKD, chronic kidney disease; HF, heart failure.

Table 3 Prescribed Medications Among Patients with Diabetes Attending the Ambulatory Clinic of Gebre Tsadik Shawo General 
Hospital, Southwest Ethiopia, 2019

Treatment Categories Study Participants

Type 1 Type 2 Total

Specific ntidiabetic medications Metformin 2(4.87) 48(48) 50(35.46)
Glibenclamide 2(4.87) 5(1) 7(4.96)

Metformin + Glibenclamide 1(2.43) 30(1) 31(21.98)
Metformin +Insulin 2(4.87) 16(16) 18(12.76)

Insulin alone 34(82.92) 1(1) 35(24.82)

Co-prescribed medications ACEIS 24(58.53) 19(19) 43(30.49)
Beta blockers 12(29.26) 16(16) 28(19.85)

Diuretics 23(56.09) 37(37) 60(42.55)
Calcium channel blocker 2(4.87) 4(4) 6(4.25)

Antiplatelet(Aspirin) 17(41.46) 26(26) 43(30.49)

Statin 31(75.60) 14(14) 45(31.91)
Others* 1(2.43) 3(1) 4(2.83)

Number of medications per patient Mean±SD 3.37±1.45

<5 33(80.48) 71(71) 104(73.75)
≥5 8(19.51) 29(1) 37(26.24)

Note: *Phenobarbitone, potassium chloride, amoxicillin.
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Table 4 Type of Drug-Related Problems Among Patients with 
Diabetes Attending the Ambulatory Clinic of Gebre Tsadik 
Shawo General Hospital, Southwest Ethiopia, 2019

Code Problem Frequency 
(%)

P1 Adverse reactions 17(10.89)
P1.1 Side effects suffered (non-allergic) 15(9.61)

P1.2 Side effect suffered (allergic) 2(1.28)

P2 Drug choice problems 39(25)

P2.1 Inappropriate drug (not most appropriate) 
for indication

12(7.69)

P2.3 Inappropriate duplication of therapeutic 

group

7(4.48)

P2.4 Contra-indication for drug 6(3.84)

P2.5 No clear indication for drug use 4(2.56)

P2.6 No drug prescribed but clear indication 10(6.41)

P3 Dosing problems 34(21.79)

P3.1 Drug dose too low or dosage regime not 
frequent enough

19(12.17)

P3.2 Drug dose too high or dosage regime too 

frequent

15(8.06)

P4 Drug use problem 17(10.89)

P4.1 Drug not taken/administered at all 17(10.89)

P5 Interactions 48(30.76)

P5.1 Potential interaction 46(29.84)
P5.2 Manifest interaction 2(1.28)

P6 Other 1(0.64)
P6.1 Patient dissatisfied with therapy despite 

taking

1(0.64)

Total 156(100)

Abbreviation: P, problem.

Table 5 Causes of Drug-Related Problems Identified Among 
Patients with Diabetes Attending the Ambulatory Clinic of 
Gebre Tsadik Shawo General Hospital, Southwest Ethiopia, 2019

Code Detailed Classification Frequency 
(%)

C1 Drug/Dose selection 103(55.37)
C1.1 Inappropriate drug selection 33(17.74)

C1.2 Inappropriate dosage selection 29 (15.59)

C1.3 More cost-effective drug available 11 (5.91)
C1.5 Synergistic/preventive drug required and 

not given

9 (4.83)

C1.7 New symptom or indication revealed/ 
presented

4 (2.15)

C1.8 Manifest side effect, no other cause 17 (9.13)

C2 Drug use process 52(27.95)

C2.1 Inappropriate dosing intervals 13 (6.98)
C2.2 Drug underused/under-administered 9 (4.83)

C2.3 Drug overused/over-administered 13 (6.98)

C2.6 Patient unable to use drug/form as directed 17 (9.13)

C3 Information 18(9.67)

C3.1 Instructions for use/taking not known 11 (5.91)
C3.2 Patient unaware of reason for drug 

treatment

7(3.76)

C4 Patient/Psychological 10 (5.37)

C4.1 Patient forgets to use/take drug 2(1.07)

C4.3 Patent suspects side-effect 2 (1.07)
C4.8 Burden of therapy 6 (3.22)

C5 Logistics 3 (1.61)
C5.1 Prescribed drug not available 3 (1.61)

Total 186 (100)

Abbreviation: C, cause.

Table 6 Multivariate Analysis of Variables Predicting DRPs Among Patients with Diabetes Attending the Ambulatory Clinic of Gebre 
Tsadik Shawo General Hospital, Southwest Ethiopia, 2019

Predictors Category DRP COR (95% CI) AOR (95% CI) p-value

Yes No

Poly pharmacy No 48(46.2) 56(53.8) 1 1
Yes 34(91.9) 3(8.1) 13.22(3.81–45.7) 6.27(1.67–23.52) 0.006*

Duration of DM <5 19(34.5) 36(65.5) 1 1
6–10 32(66.7) 16(33.3) 3.78(1.67–8.58) 3.89(1.52–9.95) 0.004*
≥10 31(81.6) 7(18.4) 8.39(3.11–22.59) 4.36(1.44–13.22) 0.009*

Comorbidity No 17(34.7) 32(65.3) 1 1
yes 65(70.7) 27(29.3) 4.53(2.16–9.49) 4.12(1.71–9.91) 0.002*

Note: *Statistically significant (p<0.05).
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than 5 years of diabetes duration (AOR=4.36; 95% CI: 1.44– 
13.22, p-value <0.009). The patients who had poly-pharmacy 
were 6.27 times more likely to have DRPs (AOR=6.27; 95% 
CI: 1.67–23.52) compared to those who had no poly-phar-
macy (p-value <0.006). Similarly, patients with comorbidity 
were 4.12 times more likely to experience DRPs than patients 
without comorbidity (AOR=4.12; 95% CI: 1.71–9.91) 
(Table 6).

Discussion
Pharmacists have a crucial role in identifying, evaluating 
and resolving drug-related problems in the health care 
system.20 The results of the study showed that 58.2% of 
patients with diabetes had at least one drug-related pro-
blem. This finding is in contrast to a study done in Jordan 
(81%) and Southeast Ethiopia (88%).8,15 The difference 
might be due to the previous studies use of different DRPs 
identification and classification methods. Previous studies 
used the Cipolle and Strand classification method of 
DRPs, whereas the current study used the PCNE classifi-
cation method.

The type and cause of drug-related problems were 
reported in the present study. The most common DRP 
identified was drug interaction problem 48 (30.76%). 
This is in line with a study done in India where drug 
interaction was the commonest drug-related problem.17 

The reason might be due to patients with diabetes having 
higher rates of cardiovascular, renal, neurological, thyroid 
and ophthalmological complications compared with indi-
viduals without diabetes. Consequently, they often require 
multiple pharmacological treatments. An increasing num-
ber of concomitantly taken medications may increase the 
chance of having a drug interaction.21,22

In the present study, 25% of the DRPs were found to be 
drug choice problems. This is in line with a study done in 
Malaysia (23%).7 Inappropriate drug choice may prevent 
the achievement of the desired therapeutic goal among 
patients with diabetes.23 In addition, it may cause the 
patients to pay extra costs, and be exposed to potential 
adverse drug reactions (ADRs) and drug interaction. 
Therefore, prevention of drug choice problem will contri-
bute in cost savings among diabetes patients.

In the present study, dosing problems were found to be 
21.79% which was higher than the study done in India 
(9.94%).17 The difference might be due to the differences 
in DRP classification method and study setting.

ADRs are one of the major causes of iatrogenic dis-
ease. In our findings, ADR was found to be 10.89% which 

was in line with the findings reported from Addis Ababa, 
Ethiopia (8.7%).9

The results of this study revealed that drug/dose selec-
tion (55.37%) was the main cause of DRP. This was in line 
with a study done in Indonesia where drug/dose selection 
was (62.16%).24

Our results showed that poly-pharmacy was found to 
be an independent predictor of DRPs among diabetes 
patients. Similarly, a study done in Wolaita, Ethiopia indi-
cated that poly-pharmacy was the the main predictor of 
DRPs in diabetes.14 This might be due to the fact that the 
more drugs prescribed; the greater the chances of drug- 
drug interactions. Poly-pharmacy could also increase the 
medication cost on patients which contribute to drug use 
problem that in turn increase DRP.

In the current study, the presence of comorbidity was 
one of the independent predictors for DRPs. This was 
also supported by the study done in Wolaita, Ethiopia 
and Jimma, Ethiopia.13,14 The reason might be the pre-
sence of comorbidity influencing the desired outcome of 
other diseases by increasing the number of drugs, caus-
ing disease-disease interactions, drug-drug interactions, 
drug-disease interactions which collectively results in 
increased likelihood of experiencing DRPs in the study 
patients.

In this finding, duration of illness was found to be an 
independent predictor of DRPs among diabetes patients in 
the study setting. Those patients having more than 5 years 
with diabetes were more likely to develop DRPs than 
patients having less than 5 years of diabetes duration. 
This is in line with a study done in India.17 This might 
be because those patients with a longer duration of dia-
betes had a higher chance of developing diabetes compli-
cations which contribute to drug-drug interactions and 
multiple drug therapy.

Limitation of the Study
The study did not classify DRPs by their severity level, ie, 
mild, moderate and severe.

Conclusion
The present study indicated that DRPs are common among 
diabetes patients. Drug interactions and drug choice pro-
blems were the most common type of DRP identified 
among diabetes patients. Duration of illness, comorbidity 
and poly-pharmacy were independent predictors of drug- 
related problems among diabetes patients.
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