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ABSTRACT

Objective: This study aims to identify inpatient medication problems and analyze the association between patient characteristics and the incidence 
of the drug-related problem (DRP) experienced by patients.

Methods: The cross-sectional study was conducted at Haji Regional General Hospital, Makassar, using medical record data for inpatients from January 
to February 2020. Data were collected from September to October 2020. A total of 247 inpatients were identified using the Indonesian version of the 
Pharmaceutical Care Network Europe.

Results: The most common DRP problem found is the effect of drug treatment not optimal (P1.2) by 35.76% and the most common cause found is 
no or incomplete drug treatment despite existing indication (C1.6) by 20.16%. Bivariate analysis shows that age, length of stay, and the number of 
drugs received are significant different with the incidence of DRP in patients (p < 0,01) respectively. Multivariate analysis using logistic regression 
shows that age, sex, and the number of drugs could significantly affect the incidence of DRP (p<0.05) with the r-square (R2) of 21.6%. According to this 
model, the largest odds ratio number and the most likely to experience DRP in a patient are age, the number of drugs, then gender (5,2; 4,6; and 2,3).

Conclusion: Age, length of stay, and the number of drugs received affect the DRP incidence in a patient, while gender together with age and the 
number of drugs affecting the incidence of DRP in a patient.
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INTRODUCTION

Drug-related problem (DRP) is events or circumstances involving 
actual or potential drug therapy that can interfere with desired 
health outcomes  [1]. DRP is often found and occurs in many 
communities, whether self-medication or consulting doctors [2] in 
primary, secondary, and tertiary health services. DRP occurs when 
inappropriate prescribing, ineffective, or unnecessary medication, 
underdose, overdose, the presence of unwanted drug events, patient 
non-compliance, and so on [3]. Lack of knowledge and patient non-
compliance with medication use can be a significant factor in increasing 
the risk of DRPs [4]. This study is supported by the results of a study 
conducted by Al-Azzam in 2016, showing that 82.1% of chronic disease 
patients need education and counseling [3]. Moreover, since disease 
patients follow a complex treatment regimen, it was also identified as a 
critical factor in the increased risk of DRP in patients [5,6].

In Indonesia, DRP can occur in several diseases, especially chronic diseases. 
Several studies conducted which identified DRP in patients with several 
chronic diseases such as kidney failure [7], diabetes mellitus [8], and heart 
failure [9] showed that the treatment carried out in the patient still has 
the potential for DRPs. The study results concluded that pharmacists’ role 
in identifying, solving, and reducing the incidence of DRP in patients is 
needed [9]. It is then under the standard of pharmaceutical services in 
the hospital, as stated in the Minister of Health Regulation No. 72 of 2016, 
which states that identifying DRP is part of monitoring drug therapy 
activities carried out by pharmacists in hospitals.

Therefore, this study aims to identify the types of DRP in inpatients 
at the general hospital in Makassar, South Sulawesi. We also want to 

analyze the relationship between patient characteristics (age, gender, 
length of stay, and the number of drugs received) to the patients’ DRP 
incidence.

METHODS

This study used a cross-sectional design. The study was conducted 
at the Haji General Hospital, Makassar, South Sulawesi with a data 
collection period from September to October 2020. This study has been 
examined and approved by the Health Research Ethics Committee of 
the Faculty of Medicine, University of Indonesia number KET-516/UN2.
F1/ETIK/PPM.00.02.2020 with the protocol number 20-05-0529.

The research sample was inpatients, who visited the hospital during 
the period January–February 2020. Two hundred forty-seven patients 
were recruited in this study which fulfilled the requirements of the 
Slovin’s formula and complied with the inclusion criteria as follows, 
that is, had been hospitalized and age >18 years. Meanwhile, the 
patient exclusion criteria were the patient’s medical records, were not 
well documented.

We check for data completeness and compliance with the study 
inclusion criteria. They were followed by analyzing and identifying the 
DRP experienced by the patients while being treated with variables 
used in this study, that is, gender, age, length of stay, as well as the 
number of drugs received as independent variables and the number of 
DRP experienced by patients as the dependent variable. It also identifies 
the types of DRP experienced by patients by filling in the instrument’s 
code on the DRP registration form using the Indonesian version of 
the Pharmaceutical Care Network Europe (PCNE). References such as 
Lexicomp, Medscape, IBM Micromedex, Pharmacotherapy Handbook, 
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and journals related to a patient’s disease are used to help researchers 
analyze DRPs.

The research data were analyzed using SPSS version 24.0 software. 
Univariate analysis was performed to determine demographics, type 
of disease, length of treatment, amount of drug, and amount of DRP 
experienced by patients. Bivariate analysis was performed to see the 
differences between groups on the independent variable with the 
DRP incidence in patients using Chi-square. Multivariate analysis 
was performed to determine the relationship between independent 
variables simultaneously on the DRP incidence in patients using logistic 
regression. P<0.05 was set to indicate that the independent variable 
has a significant difference and relationship with the DRP incidence in 
patients.

RESULTS

A total of 247 patients were analyzed for DRP during their hospitalization 
retrospectively. Using medical record data for January–February 2020 
was mostly dominated by women as much as 57.1% than men who 
were only 42.9%. The patients’ median age was 50 years, with a range 
of 18–88 years, and the median length of stay was 4 days with a range of 
1–19 days. The demographics and patient characteristics are described 
in Table 1.

Several drugs cause DRP. However, there are also symptoms experienced 
by patients but not given treatment. A total of 271 drugs caused DRP 
inpatients and 32 indications for untreated patients, as presented in 
Table 2:

Using the Indonesian version of the PCNE instrument, patients were 
counted on the number of DRP treated during hospitalization. The 
patients were qualitatively assigned the type of DRP with the help of the 
instrument. In total, there were 288 problems and 372 causes of DRP 
in patients. Patients experience DRP with a median of 1 problem and a 
range of 0–6 problems, which can be seen in full in Fig. 1.

The DRP identification results showed that the most common problems 
were drug therapy, which was not optimal (P1.2). The most common 
cause of DRP was that treatment was not given or incomplete even 
though there were indications (C1.6). In full, the problems and causes 
of DRP found in patients can be seen in Table 3.

Table 4 shows the analysis of patient characteristics on the incidence of 
DRP bivariate using Chi-square and Spearman correlation.

Multivariate analysis by logistic regression is using the backward 
method. With this method, the insignificant variables are excluded 
resulting in a model with a significant p-value. All independent 
variables were included in this analysis because they had a p<0.25 [10]. 
The predictor used in this logistic regression is no sign of DRP inpatient 
as the dependent variable.

DISCUSSION

DRPs were identified based on the “problem” and “cause” domains on 
the PCNE instrument. The most “problem” experienced by the patients 
was the effect of drug treatment that is not optimal (P1.2) at 35.76%. 
The primary “causes” of DRP was the no or incomplete drug treatment 
despite existing indication (C1.6), at 20.16%. This result is not much 
different from the research reported by Herman and Sari in 2012 and 
Saldanha et al. in 2020. In the “problem” domain, we found that the most 
frequent issue occurs the suboptimal therapeutic effect experienced by 
20.7% of the total DRP [11] and has cumulative incidence at 9.21% [12].

Meanwhile, in the “cause” domain, our findings are quite different 
from other studies. As conducted by Abunahlah et al., it was found 
that the most common cause of DRP in patients was the presence of 
inappropriate drug combinations [13]. In contrast to Herman and Sari 
and Saldanha et al., they reported that the treatment duration is too 

long as the most cause issue of DRP in patients [11,12]. Thus, it can 
be concluded that drug selection is still the most common cause of 
inpatient care at the hospital, which agrees with studies reported.

Based on the Chi-square results, the effect of the gender variable on the 
number of DRP has a p=0.075, which indicates that between the sex 
groups there is no significant difference in the increase in the number 
of MTO in patients. Meanwhile, the variable age, length of stay, and the 
amount of drug to the amount of DRP had a p<0.05. This shows that 
between groups in these three variables significantly increases the 
number of MTO in patients. Research conducted by Lenssen et al. and 
Modesto et al. showed a significant effect on age and the number of 

Table 1: Demographics and clinical characteristics of inpatients 
at Haji General Hospital, Makassar during the period  

January–February 2020 (n=247)

Variable n=247 % Median (Min-Max)
Gender -

Men 106 42.9
Women 141 57.1

Age 50 (18–88)
18–59 years 164 66.4
Greater than or equal to 
60 years

83 33.6

Length of stay 4 (1–19)
Less than or equal to days 119 48.2
Greater than 3 days 128 51.8

Number of drugs received 6 (2–20)
Less than 5 drugs 67 27.1
Greater than or equal to 
5 drugs

180 72.9

Table 2: Types of drugs that cause drug-related problem in 
inpatients at the Haji General Hospital, Makassar for the period 

January–February 2020

Drug therapy class Number Percentage
Antibiotic 70 23.1
NSAID 38 12.5
Steroids 23 7.6
Antihyperglycemic 20 6.6
Gastroenterology drugs 19 6.3
Antihypertension 17 5.6
Antipyretics 16 5.3
Antihistamines 11 3.6
Antiemetics 8 2.6
Antiepilepsy 6 2
Antihyperlipidemic 6 2
Others 19 12.2
Untreated indication 32 10.6
Total 303 100
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Fig. 1: Number of DRP experienced per patient during 
hospitalization (n=247); DRP: Drug-related problem
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drugs received with p<0.01 [14]. In contrast to this study, the findings 
in the study of Modesto et al. did not show a significant difference in 
length of stay (p<0.01 vs. 0.613) [15].

Multivariate analysis showed that in the second model, which is the 
final model. When the patient is men, stay in the hospital for 3 days or 
less, and receive <5 drugs could significantly influence the incidence of 

Table 3: The types of problems and causes of drug-related problem identified in inpatients at Haji General Hospital, Makassar

Primary domain Secondary domain Quantity (%)
PROBLEM

P1 P1.1 No effect of drug treatment 25 (8.68)
P1.2 Effect of drug treatment not optimal 103 (35.76)
P1.3 Untreated symptoms or indication 64 (22.22)

P2 P2.1 Adverse drug event (possibly) occurring 45 (15.62)
P3 P3.2 Unnecessary drug-treatment 50 (17.36)

TOTAL 288 (100)
CAUSES

C1 C1.1 Inappropriate drug according to guidelines/formulary 11 (2.95)
C1.2 Inappropriate drug (within guidelines but otherwise contra-indicated) 12 (3.22)
C1.3 No indication for the drug 49 (13.17)
C1.4 Inappropriate combination of drugs, or drugs and herbal medications, or drugs and dietary supplements 50 (13.44)
C1.5 Inappropriate duplication of a therapeutic group or active ingredient 21 (5.64)
C1.6 No or incomplete drug treatment despite an existing indication 75 (20.16)
C1.7 Too many drugs prescribed for an indication 5 (1.34)

C2 C2.1 Inappropriate drug form (for this patient) 2 (0.53)
C3 C3.1 Drug dose too low 5 (1.34)

C3.2 Drug dose too high 7 (1.88)
C3.3 Dosage regimen not frequent enough 15 (4.03)
C3.4 Dosage regimen too frequent 2 (0.53)

C4 C4.1 Duration of treatment too short 38 (10.21)
C6 C6.1 Inappropriate timing of administration or dosing intervals 42 (11.29)

C6.2 Drug under-administered 13 (3.49)
C6.4 Drug not administered at all 8 (2.15)
C6.5 Wrong drug administered 1 (0.26)

C9 C9.1 No or inappropriate outcome monitoring (incl. TDM) 1 (0.26)
C9.2 Other cause; specify 15 (4.03)

TOTAL 372 (100)

Table 4: Chi-square result in inpatient against the DRP incidence

Variables No DRP presence+ DRP presence+ p-value

n % n %
Sex

Men 18 17.0 88 83.0 0.075
Women 14 9.9 127 90.0

Age
18–59 years 29 17.7 135 82.3 0.001**
Greater than or equal to 60 years 3 3.6 80 96.4

Length of stay
Less than or equal to 3 days 22 18.5 97 81.5 0.01*
Greater than 3 days 10 7.8 118 92.2

Number of drugs received
Less than 5 drugs 19 28.3 48 71.7 <0.01**
Greater than or equal to 5 drugs 13 7.2 167 92.8
Total 32 12.9 215 87.1

*There is a significant difference at p<0.05, **There is a significant difference at  p<0.01, +DRP: Drug-related problem

Table 5: Multivariate analysis results using logistic regression

Variables Coefficient p OR CI 95% R2

Min Max
Model 1 Men 0.824 0.046* 2.28 1.01 5.13 0.216

18–59 years 1.615 0.012* 5.02 1.42 17.73
Less than or equal to 3 days 0.440 0.322* 1.55 0.65 3.71
Less than 5 drugs 1.411 0.001** 4.09 1.77 9.47
Constant −4.177 0.001** 0.015

Model 2 Men 0.835 0.043* 2.305 1.03 5.18 0.209
Less than or equal to 3 days 1.651 0.01* 5.213 1.48 18.30
Less than 5 drugs 1.539 <0.01** 4.661 2.08 10.42
Constant −3,816 0.002** 0.022

*There is a significant difference at p<0.05, **There is a significant difference at p<0.01
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DRP in patients by 20.9% (R2=0.209) simultaneously. The variables that 
have a strong influence when viewed from the odds ratio (OR) are age, 
followed by the number of drugs, and gender. The OR value especially 
for the number of drugs received in this study was higher than that of 
Peterson and Gustafsson’s study, 5.08 versus 1.478 [16].

Researchers’ main limitation is the identification process of DRP which 
is carried out only relies on secondary data from medical records 
so that raises the potential for bias. This study only identifies the 
“problem” and “cause” domains without identifying any other domains; 
this is because this study was conducted retrospectively without 
direct follow-up to patients. Nevertheless, this study emphasizes the 
importance of pharmacist records in integrated patient development 
records as part of pharmacist control and minimizing DRP that may be 
experienced by patients.

CONCLUSION

This study’s results indicate that the most problems of the inpatient 
were the effect of drug treatment not optimal (P1.2) and the most 
common cause is that the treatment was no or incomplete drug 
treatment despite existing indication (C1.6). The bivariate analysis 
shows that patient’s age, length of stay, and the number of drugs received 
are affect the patient’s risk of developing DRP (p<0.05) significantly. 
However, the patient’s gender, length of stay, and the number of drugs 
received in the multivariate analysis show a significant difference in 
DRP incidence experienced by patients (p<0.01) simultaneously. Thus, 
these factors influence patients to experience DRP while being treated 
in the hospital.
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