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ABSTRACT 

Introduction: Drug-related problems (DRPs) pose significant challenges in healthcare, often leading 

to ineffective medication use and adverse outcomes. This study aimed to assess the incidence and 

types of DRPs at a teaching hospital in Pakistan while evaluating the acceptance of pharmaceutical 

interventions by the medical team. Factors contributing to DRPs include polypharmacy, chronic 

diseases, and medication errors, with DRPs associated with increased morbidity, mortality, and 

healthcare costs. 

 

Methodology: A cross-sectional study was conducted at Liaquat University Hospital, Jamshoro, 

Pakistan, between January and August 2023. Patients admitted for more than 24 hours were eligible, 

and DRPs were identified by trained clinical pharmacists using the PCNE V9.1 classification. Data 

sources included prescriptions, medical records, and lab tests. Pharmacist recommendations were 

documented, but due to limitations, interventions were not implemented. 

 

Results: Out of 363 patients, 79.1% were found to have DRPs, with patient-related factors being the 

leading cause. Treatment effectiveness issues were the most common type of DRP, followed by safety 

concerns and other issues like unnecessary medication use. Causes of DRPs included inappropriate 

drug selection, dose selection, and dispensing errors. Medication reconciliation problems and lack of 

treatment outcome monitoring also contributed to DRPs. 

 

Conclusion: Addressing systemic challenges is essential to enhance pharmacist roles in DRP 

management and ensure patient safety. Creating a supportive working environment for pharmacists is 

crucial for optimizing medication management and improving healthcare outcomes. 

 

Keywords: Drug-Related Problems, Polypharmacy, Hospitalization, Clinical Pharmacy, Patient 

Safety, Medication Errors 
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INTRODUCTION 

Drug-related problems (DRPs), defined as events that hinder desired treatment outcomes, are 

associated with ineffective medication use and can lead to serious consequences such as morbidity 

and mortality.1 Various factors, including multiple chronic diseases, polypharmacy, allergies, and 

impaired kidney function, increase the risk of DRPs.2 The prevalence of chronic diseases is on the 

rise, resulting in heightened medication utilization, particularly among hospitalized patients.3 DRPs, 

encompassing medication errors and adverse drug events, are especially prevalent in this 

demographic, especially among older adults.4-5 

 

DRPs are known to contribute to higher rates of morbidity, mortality, and healthcare costs by 

disrupting optimal treatment effects, including medication non-adherence.6-7 Studies have shown that 

over 20% of emergency department visits involve medication-related issues8, with DRPs contributing 

to hospital admissions at an average rate of 15.4%. Importantly, DRPs have been linked to death in 

up to 2.7% of hospitalized patients.9-10 

 

This study aims to assess the incidence and types of DRPs at a general teaching hospital in Pakistan 

while also evaluating the acceptance of pharmaceutical interventions by the medical team. Building 

on previous research, we hypothesize that treatment ineffectiveness and cost will be the most common 

DRPs, with drug use processes and treatment duration being the primary contributing factors.11 

Additionally, we aim to measure the effectiveness of pharmaceutical interventions in addressing 

DRPs. 

Prior studies have underscored the value of pharmacist collaboration in reducing DRPs through 

activities such as medication reconciliation and patient education.12  Recognizing that pharmacist 

involvement is crucial for raising awareness of DRPs across diverse hospital settings, this study 

addresses limitations of prior research by employing a larger sample size and examining both DRPs 

and intervention acceptance. Furthermore, our findings will contribute to understanding the incidence, 

morbidity, and mortality associated with DRPs within the context of Pakistan. 

 

Methodology 
Setting and Participants: A cross-sectional study was conducted in Medicine Units I-IV at Liaquat 

University Hospital, Jamshoro, Pakistan, between January and August 2023. Ethical approval was 

obtained on December 28th, 2022. Patients admitted for more than 24 hours were eligible, excluding 

those with incomplete records, surgical/transplant/cancer treatment, or post-marketing surveillance 

drugs. 

 

Data Collection: After obtaining informed consent, trained clinical pharmacists identified DRPs 

within patients' therapeutic regimens. Data sources included prescriptions, over-the-counter 

medications, supplements, administration sheets, lab tests, and medical records. The standardized 

PCNE V9.1 classification categorized DRPs based on potential issues in treatment effectiveness, 

safety, and other aspects. DRP causes were assessed for factors like drug selection, dose, form, 

duration, dispensing, use process, patient factors, and transfers. Evaluations were conducted using the 

BNF 84 and Micromedex references. 

 

Intervention and Implementation: The research team documented DRP findings, including 

categorization, severity, and patient impact, and communicated them to the healthcare team. However, 

due to limitations in the healthcare system, pharmacist recommendations and interventions were not 

implemented. Consequently, the study could not assess intervention rates, types (no intervention, 

prescriber/patient/drug level), acceptance rates, or DRP resolution status. 
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RESULTS 

Out of 363 patients admitted to the medicine wards with an average age of 45.92, a staggering 79.1% 

(287 patients) were found to have drug-related problems (DRPs), compared to only 20.9% (76 

patients) without DRPs.  

The study investigated various categories of potential or manifest problems related to treatment 

effectiveness, treatment safety, and other issues, with the results summarized in Table 1. Concerning 

treatment effectiveness, approximately 7.7% of cases reported no positive impact of drug treatment 

despite correct usage (P1.1), while 27.5% indicated that the effect of drug treatment was suboptimal 

(P1.2), and almost 29.8% highlighted untreated symptoms or indications despite ongoing treatment 

(P1.3). Regarding treatment safety, about 19% of cases reported adverse drug events, including 

possible occurrences of drug-drug interactions (P2.1). In terms of other issues, in 9.4% of cases, drug 

treatment was deemed unnecessary (P3.1), suggesting potential over-prescription or inappropriate 

use, while approximately 6.6% of cases presented with an unclear problem or complaint (P3.2), posing 

challenges in diagnosis or understanding the patient's condition. These findings underscore the 

importance of evaluating treatment effectiveness, safety, and potential issues to optimize patient care. 

Addressing these issues could lead to improved therapeutic outcomes and patient well-being, 

providing valuable insights for healthcare professionals to refine treatment strategies and enhance 

overall healthcare quality. 

 

The table 2 illustrates various causes of Drug-Related Problems (DRPs) and their corresponding 

percentages within the examined population. Concerning drug selection, issues such as inappropriate 

drug choices according to guidelines/formulary (C1.1) were observed in 9.4% of cases, while 8.3% 

lacked indications for prescribed drugs (C1.2). Additionally, inappropriate combinations of drugs and 

other substances (C1.3) accounted for 13.5% of cases, with 3% showing inappropriate duplication of 

therapeutic groups or active ingredients (C1.4). Notably, instances of no or incomplete drug treatment 

despite existing indications (C1.5) were found in 11.6% of cases, and 14% of cases involved the 

prescription of too many different drugs or active ingredients (C1.6). 

 

Regarding drug form, issues such as inappropriate drug formulations (C2.1) were noted in 3.3% of 

cases. Concerning dose selection, various problems were identified, including drug doses of single 

active ingredients being too high (C3.2) at 1.7%, dosage regimens not being frequent enough (C3.3) 

or being too frequent (C3.4) at 1.7% and 4.1% respectively, and dose timing instructions being wrong, 

unclear, or missing (C3.5) at 8.8%. Issues related to treatment duration were observed, with durations 

deemed too short (C4.1) noted in 8% of cases, durations deemed too long (C4.2) in 1.1% of cases, 

and durations being unclear in 0.6% of cases. These findings underscore the complexity of factors 

contributing to DRPs, ranging from issues with drug selection, formulation, and dosing to problems 

related to treatment duration. Addressing these issues is crucial for optimizing medication 

management and improving patient outcomes. 

 

The table 03 delineates various causes of Drug-Related Problems (DRPs) and their corresponding 

percentages within the analyzed dataset. Under the category of dispensing, notable issues included 

prescribed medicines not being available (C5.1) at a rate of 19.8%, alongside instances of necessary 

information not being provided or incomplete advice being dispensed (C5.2) at 2.5%. Furthermore, 

occurrences of wrong drug, strength, or dosage being advised (C5.3) accounted for 1.4% of cases, 

with wrong drugs or strengths being dispensed (C5.4) noted in 0.6% of cases. 

 

Concerning the drug use process, discrepancies were observed, such as inappropriate timing of 

administration or dosing intervals by healthcare professionals (C6.1) at 1.7%, and instances of drugs 

being under-administered (C6.2) or over-administered (C6.3) by healthcare professionals at rates of 

3.3% and 2.5% respectively. Additionally, instances where drugs were not administered at all by 

healthcare professionals (C6.4) were observed in 8.8% of cases, with wrong drugs being administered 
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(C6.5) noted in 0.3% of cases. Patient-related factors also contributed significantly to DRPs, with 

occurrences such as patients intentionally using or taking less medication than prescribed, or not 

taking medication at all (C7.1) observed in 6.3% of cases. Moreover, patients deciding to take 

unnecessary medication (C7.4) accounted for 1.4% of cases, while instances of patients 

unintentionally administering or using drugs incorrectly (C7.8) were noted in 0.3% of cases. Physical 

inability to use medication as directed (C7.9) was observed in 0.6% of cases, and difficulties in 

understanding medication instructions (C7.10) were reported in 6.3% of cases. Patient transfer-related 

issues were also identified, with medication reconciliation problems (C8.1) observed in 1.7% of cases. 

Miscellaneous causes not fitting into predefined categories (C9.1) were noted in 4.7% of cases, with 

other specified causes (C9.2) reported in 0.6% of cases. These findings underscore the multifaceted 

nature of DRPs, encompassing issues related to dispensing, the drug use process, patient-related 

factors, patient transfers, and other miscellaneous causes. Addressing these issues is crucial for 

optimizing medication management and enhancing patient outcomes. 

 

Table 1: Categories of Potential or Manifest Problems Related to Treatment Effectiveness, 

Treatment Safety, and Other Issues 

Code Category of potential or manifest problem n (%) 

TREATMENT EFFECTIVENESS 

P1.1 No effect of drug treatment despite correct use 28(7.7%) 

P1.2 Effect of drug treatment not optimal 100(27.5%) 

P1.3 Untreated Symptoms or Indication 108(29.8%) 

TREATMENT SAFETY 

P2.1 Adverse drug event (Possibly) occurring (drug-drug interaction0 69(19%) 

OTHER 

P3.1 Unnecessary drug-treatment 34(9.4%) 

P3.2 Unclear Problem/complaint 24(6.6%) 

 

Table 02: The causes of drug-related problems (DRPS) including drug selection, drug form, dose 

selection and treatment duration 

Code  DRP CAUSES n (%) 

DRUG SELECTION 

C1.1 Inappropriate drug according to guidelines/formulary 34(9.4%) 

C1.2 No indication for drug  30(8.3%) 

C1.3 Inappropriate combination of drugs and drugs or herbal medications or drugs and 

dietary supplements 

49(13.5%) 

C1.4 Inappropriate duplication of therapeutic group or active ingredients  11(3%) 

C1.5  No or incomplete drug treatment in spite of existing indication  42(11.6%) 

C1.6 Too many different drug/active  ingredients prescribed for indication  51(14%) 

DRUG FORM 

C2.1  Inappropriate  drug form/formulation (for this patient) 12(3.3%) 

DOSE SELECTION 

C3.2 Drug dose of single active ingredient too high 6(1.7%) 

C3.3 Dosage regimen not too frequent enough 6(1.7%) 

C3.4 Dosage regimen too frequent enough 15(4.1%) 

C3.5 Dose timing instructions wrong, unclear, or missing  32(8.8%) 

TREATMENT  DURATION 

C4.1 Duration of treatment too short  29(8%) 

C4.2 Duration of treatment too long  4(1.1%) 

 Duration unclear  2(0.6%) 
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Table 03: the causes of drug-related problems (DRPS) including dispensing, drug use process, 

patient related, and patient transfer related and other. 

Code  DRP CAUSES n (%) 

DISPENSING 

C5.1 Prescribed medicines not available  72(19.8%) 

C5.2 Necessary information not provided or incomplete advice provided 9(2.5%) 

C5.3 Wrong drug, Strength or dosage advised   5(1.4%) 

C5.4 Wrong drug or strength dispensed 2(0.6%) 

DRUG USE PROCESS 

C6.1 Inappropriate timing of administration or dosing interval by a health professional  6(1.7%) 

C6.2 Drug under-administrated by a health professional  12(3.3%) 

C6.3 Drug over-administrated by a health professional  9(2.5%) 

C6.4 Drug not administrated at all by health professional  32(8.8%) 

C6.5 Wrong drug administrated by a health professional 1(0.3%) 

PATIENT RELATED  

C7.1 Patient intentionally use/takes less drug than prescribed or does not take the drug 

at all for whatever reason. 

23(6.3%) 

C7.4 Patient decides to take unnecessary drug  5(1.4%) 

C7.8  Patient unintentionally administer/uses the drug in a wrong way  1(0.3%) 

C7.9 Patient physically unable to use drug/form as directed 2(0.6%) 

C7.10 Patient unable to understand instructions properly 23(6.3%) 

PATIENT TRANSFER RELATED 

C8.1 Medication reconciliation problem 6(1.7%) 

OTHER 

C9.1 No or inappropriate outcome monitoring  17(4.7%) 

C9.2 Other cause- specify  2(0.6%) 

 

DISCUSSION 

The findings of this study highlight the prevalence of Drug-Related Problems (DRPs) within the 

Medicine wards at Liaquat University Hospital, Jamshoro, with clinical pharmacists detecting DRPs 

in 79.1% of patients' medication profiles. These findings provide significant insights into the 

occurrence of DRPs and their underlying causes. The Pharmaceutical Care Network Europe (PCNE) 

characterizes DRPs as situations or occurrences related to medication therapy that hinder or have the 

potential to hinder desired health outcomes.13 

The average treatment effectiveness score for patients is 2.92, indicating a moderate level of 

therapeutic regimen effectiveness. Similarly, the mean score for treatment safety is 2.57, suggesting 

the presence of significant but not major safety issues. In the context of unnecessary drug treatment 

and unclear diagnoses, the mean score is 2.7, implying that some patients may receive medications 

they do not require, and there may be challenges in comprehending or precisely identifying their 

health issues. Comparable findings were reported in a study conducted in Ankara, Turkey, which 

identified non-optimal effects of drug treatment (44.8%) and untreated indications (32.8%) as the 

most common problems in therapeutic regimens.14 

Several factors contribute to these DRPs. Patient-related problems have the highest average score at 

10.02, followed by wrong drug processes at 6.36, dose selection at 5.68, and drug selection at 4.82. A 

survey conducted at the Teaching Hospital of Zaria identified drug selection (28.1%) and dose 

selection (29%) as major causes of DRPs.15  This study adhered to the PCNE classification version 

9.1 and identified prescribing too many different drugs or active ingredients for a single indication 

(14%) and inappropriate combinations of drugs and supplements (13.5%) as major factors 

contributing to drug selection-related DRPs. Additionally, wrong, unclear, or missing dose timing 

instructions (8.8%) were identified as a major contributor to dose selection-related DRPs.  

Dispensing emerged as a significant factor, with the unavailability of prescribed medicines (19.8%) 

being a notable issue contributing to DRPs. The recent study also investigated the drug use process, 
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highlighting two key elements contributing to this issue: no drug administration (8.8%) and under-

drug administration by healthcare professionals (3.3%). Medication reconciliation problems were 

identified as a cause of DRPs in 1.7% of patients. Additionally, 4.7% of patients encountered DRPs 

due to the absence or inappropriate monitoring of treatment outcomes. A distinct group of patients, 

constituting 0.6% of the total sample, experienced DRPs unrelated to those previously mentioned, 

underscoring the complexity of healthcare problems contributing to DRPs. 

These findings offer valuable insights into the evaluation of DRPs and their root causes within the 

healthcare setting. The study was meticulously designed with a considerable sample size, 

demonstrating a strong commitment to thoroughly evaluating this crucial element of pharmaceutical 

care. Although the research aimed to determine the acceptance rate of interventions to tackle these 

problems, it encountered limitations in measuring intervention acceptance rates due to unfavorable 

working conditions for pharmacists in the healthcare setting. This limitation underscores systematic 

challenges within the healthcare system that hinder the effective implementation of pharmacist 

interventions. Addressing these challenges is essential to ensure patient care and safety, emphasizing 

the importance of creating a supportive working atmosphere for pharmacists in healthcare settings. 

 

CONCLUSION 
Although our study aimed to evaluate both Drug-Related Problems (DRPs) and intervention 

acceptance rates, the inability to measure the latter due to insufficient working conditions for 

pharmacists underscores the urgent need for systematic improvements in healthcare settings. The 

absence of a conducive environment not only hampers pharmacists' ability to identify and address 

DRPs effectively but also limits their capacity to communicate efficiently with other healthcare 

professionals. Recognizing and addressing these challenges are essential steps toward enhancing the 

roles of pharmacists in patient care and ensuring the effective use of medications. 
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