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	Aims: Drug-related problems (DRPs) are common in hospitalized patients due to polypharmacy and complex therapeutic regimens, often leading to preventable morbidity. Their proper use improves quality of life, prevents complications, and enhances clinical outcomes.
Study design:  Prospective observational study 
Place and Duration of Study: General Medicine and Surgery departments of a tertiary care teaching hospital, conducted over nine months (June 2020–March 2021).
Methodology: Inpatients aged 18–60 years with chronic conditions and receiving more than three allopathic medications were recruited after consent to enroll in the study. Data on demographics, ICD-11-coded diagnoses and prescriptions were gathered daily from admission to discharge through patient and caregiver interview along with reviewing case record. Drug-related problems (DRPs) were identified and classified using Hepler and Strand’s system. A convenience sampling technique was employed, DRP prevalence was calculated as the proportion of prescriptions with at least one DRP and descriptive statistics was used for analysis. 
Results: A total of 1,238 inpatients were enrolled, with a higher proportion of males (58%) and a mean age of 56.4 years. Most participants were from the General Medicine department (51%), Circulatory disorders (24.6%) and endocrine/metabolic issues (18.4%) were predominated. Overall, 599 DRPs occurred in 48.38% of cases, led by drug-drug interactions (39.4%), such as hydrocortisone-furosemide and aspirin-metformin pairs, followed by adverse drug reactions (26.7%), including diarrhea and hypoglycemia. Other issues included untreated indications (8.35%), overdosing (7.18%), and drug use without indication (8.18%).
Conclusion: This study demonstrates a high prevalence of drug-related problems among inpatients, with drug–drug interactions and ADRs being the most common. The need for stronger medication monitoring practices, implementing clinical pharmacy services and routine drug utilization reviews can significantly enhance patient safety in tertiary care hospitals
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1. INTRODUCTION 

Medicines are a cornerstone of modern healthcare, playing a critical role in the treatment, management, and prevention of diseases. Their proper use improves quality of life, prevents complications, and enhances clinical outcomes. However, irrational prescribing and medication misuse remain persistent global challenges. According to the World Health Organization (WHO), over 50% of medicines continue to be prescribed, dispensed, or sold inappropriately, and approximately half of patients fail to take medications correctly [1]. Drug-related problems (DRPs) are events or circumstances involving drug therapy that interfere with desired health outcomes. These problems range from untreated indications and improper drug selection to overdosing, underdosing, drug interactions, and adverse drug reactions[2]. Recent studies highlight that DRPs are especially prevalent in hospitalized patients with comorbidities, due to polypharmacy and complex therapeutic regimens [3,4]. Prescription pattern monitoring studies (PPMS) and drug utilization evaluations (DUEs) provide essential insights into prescribing behaviours, helping to identify irrational practices and areas for clinical improvement. While developed nations employ national-level drug monitoring programs, many developing countries, including India, lack comprehensive implementation and systematized use of these tools [5,6]. Clinical pharmacists are increasingly recognized for their role in minimizing DRPs through structured medication reviews and collaborative pharmaceutical care. Evidence from recent studies demonstrates that pharmacist-led interventions significantly reduce medication errors, improve prescribing appropriateness, and optimize therapeutic outcomes [7,8]. 

This study was conducted at Jagadguru Sri Shivarathreeshwara (JSS) Hospital, Mysuru, with the aim of assessing the prevalence and types of DRPs in the medicine and surgery inpatient wards. Using the Helper and Strand classification, the study seeks to identify common drug-related issues and promote rational prescribing practices within the hospital setting.

2.  methodology

2.1 Study Design and Study Populations
This prospective observational study was conducted over a period of nine months in the General Medicine and Surgery wards of a tertiary care teaching hospital. The study population included inpatients aged between 18 and 60 years with chronic conditions, who were prescribed more than three allopathic medications. Prescriptions containing anticancer drugs were excluded from the study and patients above 60 years. A convenience sampling technique was employed and the sample size was determined without formal statistical calculation. Ethical approval for the study was obtained from the Institutional Ethics Committee of JSS College of Pharmacy, Mysuru. 

2.12 Sampling, recruitment and data collection procedures, analysis

Eligible patients were selected based on predefined inclusion and exclusion criteria. Those who provided informed consent were recruited from the general medicine and surgery wards and followed from the day of admission until discharge from the hospital. Data was collected daily through a combination of patient interviews, caregiver interactions, case notes, and laboratory reports. Demographic details of the enrolled study subjects, age, gender, medication history, social history, and reason for admission, diagnosis, medications used at admission and during the ward stay were collected and documented in a structured data collection form.
Diagnosis of the study subject with respective medical conditions was taken into account and coded using the International Classification of Diseases (ICD) 11th revision if the enrolled patient experienced an adverse drug reaction (ADR) or any other drug-related problems, they were classified as per Hepler and Strand's classification 1990 and recorded. The prevalence of DRPs was calculated using the formula: (Number of prescriptions with DRPs / Total number of prescriptions reviewed) × 100. Descriptive statistics were used to analyse the distribution of DRPs.

3. results and discussion

The total number of study participants enrolled during 9 months of research, from June 2020 to March 2021, was 1238. Study participants from the Departments of Medicine and Surgery at a tertiary care teaching hospital were enrolled in the study. Among gender distribution, males [N=718 (57.99 %)] were more than females [N=520 (42.00%)]. The study participants’  average age was found to be 54.5 years from the age range of above 50-59 years [N=485 (39.17%)]. The majority of participants involved in the study completed secondary level education [N=383 (30.9%)] and majority were married [N=803 (64.86 %)]. It was found that the majority of study participants [N=677 (54.46 %)] are residents from the Sub-Urban areas of Mysuru city. (Table 1)
[bookmark: _Ref214904715]Table 1: Demographic details of the patients.
	Characteristics
	Category
	Number (Percentage)

	Gender
	Male
	718 (57.99%)

	
	Female
	520 (42.00%)

	Age
	18-29 years
	89 (7.18%)

	
	30-39 years
	209 (16.88%)

	
	40-49 years
	455 (36.75%)

	
	50-59 years
	485 (39.17%)

	Educational qualification
	Lower Primary level
	86 (6.94%)

	
	Upper Primary level
	100 (8.07%)

	
	Secondary Level
	383 (30.9%)

	
	Higher Secondary Level
	299 (24.1%)

	
	Graduate
	247 (19.95%)

	
	Post graduate
	123 (9.93%)

	Area of Residence
	Urban
	371 (30%)

	
	Sub urban
	677 (54.46%)

	
	Rural
	190 (15.34%)

	Marital Status
	Married
	803 (64.86%)

	
	Single
	280 (22.61%)

	
	Widower
	155 (12.5%)



The distribution of study participants during this research reflects that majority of study participants (were from general medicine department (Table 2) [N=626 (50.56%)] followed by general surgery department [N=612 (49.43%)]. 

[bookmark: _Ref214909250]Table 2: Different Departments
	Department
	Number of Patients (N)
	Percentage (%)

	General Medicine
	626
	50.56

	General Surgery
	612
	49.43



During this research study, it was observed that study participants were diagnosed most with disease that affected the Circulatory System [N=305 (24.64%)], followed by Endocrine, Nutritional or Metabolic disorders [N=228 (18.42%)] and Respiratory System Disorders [N=138 (11.15%)]. (Table 3)

[bookmark: _Ref214909272]Table 3: Types of Diseased Conditions
	Disorders
	No of study subjects (N=1238)
	Percentage (%)

	Diseases of the circulatory system
	305
	24.64

	Endocrine, nutritional or metabolic disorders
	228
	18.42

	Diseases of the respiratory system
	138
	11.15

	Diseases of the digestive system
	116
	9.37

	Certain infections of parasitic diseases
	84
	6.79

	Diseases of the genitourinary system
	78
	6.30

	Diseases of the nervous system
	78
	6.30

	Disease of the blood and blood forming agents
	82
	6.62

	Symptoms, signs or clinical findings not elsewhere classified
	70
	5.65

	Diseases of the musculoskeletal system or Connective tissue
	19
	1.53

	Injury, poisoning or certain other consequences of ENT causes.
	20
	1.62

	Diseases of the ear or mastoid process
	5
	0.40

	Mental, behavioral or neurodevelopmental Disorders
	2
	0.16

	Diseases of the skin
	12
	0.97

	Diseases of the visual system
	1
	0.08



3.1 Drug Related Problems

From the 1238 patients enrolled, a total of 599 Drug Related Problems (DRP) were reported during this research study. All the identified DRPs were categorized by applying Helper and Strands classification 1990. (Table 4)The prevalence of drug related problems in the hospital during the period of research is 48.38%. It is calculated as 

.

Among the identified DRP`S, Drug interactions [N=236 (39.40 %)] followed by ADR [160 (26.71 %)] are the most common types of Drug Related Problems (DRPs) found during the study period.

[bookmark: _Ref214909295]Table 4: List of drug related problems in according to helper and strand classification
	Drug Related Problems
	Number of DRPs (N)
	Percentage (%)

	Untreated Indication
	50
	8.35

	Over Dosage
	43
	7.18

	Sub-Therapeutic Dose
	23
	3.84

	Drug Use Without Indication
	49
	8.18

	Drug Interactions
	236
	39.40

	Failure to Receive Drugs
	27
	4.51

	Improper Drug Selection
	11
	1.84

	Adverse Drug Reactions
	160
	26.71



3.12 Untreated Indication

[bookmark: _Ref214909320]Out of the overall 50 untreated indications, Diarrhea [N=10 (20%)], hypertension [N=10 (20%)] and constipation [N=seven (14%)] accounted for majority of it. (Table 5) 


Table 5: Number of patients with untreated indications
	Untreated Indications
	Number (N)
	Percentage (%)

	Constipation
	7
	14

	Anemia
	5
	10

	Diarrhea
	10
	20

	Cough
	4
	8

	COPD
	4
	8

	Peripheral neuropathy
	4
	8

	Hypertension
	10
	20

	Urinary Tract Infection
	3
	6

	Osteoarthritis
	3
	6



3.13 Over Dosage

[bookmark: _Ref214909331]A total of 43 overdoses were found, among which aceclofenac [N=10 (23.26%)] was predominantly overdosed, followed by Amitriptyline [N=8 (18.60 %)]. (Table 6)

Table 6: Overdosing in patients with specific drugs involved
	Drugs Involved
	Number (N)*
	Percentage (%)

	Aceclofenac
	10
	23.26

	Amitriptyline
	8
	18.60

	Aspirin
	2
	4.65

	Azithromycin
	5
	11.63

	Tramadol
	6
	13.95

	Insulin H. Actrapid
	4
	9.30

	Insulin H. Mixtard
	5
	11.63

	Nitrofurantoin
	1
	2.33

	Diclofenac
	2
	4.65


*as per the information given in the medscape version8.3 (2021), micromedex version 3.0(2021)

3.14 Sub-Therapeutic Dose

A total of 23 sub therapeutic doses were found, with Linezolid and piperacillin + tazobactam being the most frequent [N=8 (34.78%)], followed by doxycycline [N=4 (17.39%)]. Table shows the specifics of sub therapeutic dose. (Table 7)

[bookmark: _Ref214909349]Table 7: Drugs involved in Sub Therapeutic Dose
	Drugs Involved
	Number (N)*
	Percentage (%)

	Linezolid
	8
	34.78

	Doxycycline
	4
	17.39

	Human insulin
	3
	13.04

	Piperacillin+ Tazobactam
	8
	34.78


*as per the information given in the Medscape version8.3 (2021), Micromedex version 3.0(2021)

3.15 Drug Use Without Indication

A total of 49 unindicated drug uses were found in which predominantly Ondansetron [N=17 (34.69%)] was the most widely used drug without a proper diagnosis in the study participants, followed by pantoprazole [N=15 (30.61%)] and ciprofloxacin [N=3 (6.122%)]. (Table 8)

[bookmark: _Ref214909363]Table 8: specifics of drug use without indication
	Drugs Involved
	Number (N)
	Percentage (%)

	Aspirin + Diclofenac
	2
	4.08

	Cinnarizine
	1
	2.04

	Ciprofloxacin
	3
	6.12

	Clindamycin
	2
	4.08

	Pantoprazole
	15
	30.61

	Dexamethasone
	1
	2.04

	Esomeprazole
	1
	2.04

	Fluconazole
	2
	4.08

	Levodopa
	1
	2.04

	Meropenem
	1
	2.04

	Metronidazole
	2
	4.08

	Ondansetron
	17
	34.69

	Oseltamivir
	1
	2.04



3.16 Drug Interactions

Among 236 drug–drug interactions, Hydrocortisone + furosemide [N=28(11.86%)] was most common, followed by Aspirin + Metformin [N=26(11.02%)]. (Table 9)

[bookmark: _Ref214909373]Table 9: specifics of drug-drug interactions
	Drugs Involved
	Significance
	Details About Interaction
	Number (N)

	Aspirin + furosemide
	Minor
	Aspirin decreases effects of furosemide by pharmacodynamic antagonism
	20 (8.47%)

	Diclofenac + ramipril 
	Serious
	Diclofenac may diminish the anti-hypertensive effect of ramipril by pharmacodynamic antagonism
	8 (3.39%)

	Ceftriaxone + Calcium citrate
	Contraindicated
	Co-administration of ceftriaxone and calcium citrate may particulate precipitation in lungs and kidneys
	5 (2.12%)

	Enalapril + glipizide
	Moderate
	Enalapril increases the effects
of glipizide by pharmacodynamic synergism
	18 (7.63%)

	Heparin + cilostazol
	Contraindicated
	Heparin increases effects of cilostazol pharmacodynamic synergism
	3 (1.27%)

	Ibuprofen + aspirin
	Serious
	Ibuprofen decreases the effect of aspirin by blocking platelet cyclooxygenase
	4 (1.69%)

	Hydrocortisone + furosemide
	Minor
	Risk of hypokalemia, due to strong glucocorticoid activity
	28 (11.86%)

	Pantoprazole + levothyroxine
	Minor
	Decreases level of levothyroxine by increasing gastric pH
	21 (8.90%)

	Alprazolam + Fluconazole
	Moderate
	Fluconazole increases effect of Alprazolam by affecting hepatic/intestinal enzyme CYP3A4 metabolism
	19 (8.05%)

	Aspirin + Metformin
	Moderate
	Hypoglycemia
	26 (11.02%)

	Azithromycin + Digoxin
	Serious
	Azithromycin increases the effect of Digoxin by altering intestinal
flora
	3 (1.27%) 

	Metronidazole + Risperidone
	Moderate
	Metronidazole and risperidone increase risk for QT interval prolongation
	18 (7.63%)

	Tramadol + Amitriptyline
	Moderate
	Tramadol and Amitriptyline increases the sedation by synergistic action
	20 (8.47%)

	Tramadol + Alprazolam
	Moderate
	Tramadol and Alprazolam increases the sedation by synergistic action
	21 (8.90%)

	Digoxin + Diltiazem
	Moderate
	Synergistic
	22 (9.32%)



3.17 Failure to Receive Drugs

During the study period it was observed that 27 times a patient failed to receive drugs. Amongst which, most commonly observed was Formoterol + Budesonide [N=6 (22.22%)] and Regular insulin [N=6 (22.22%)]. (Table 10) Reason for failure to receive drug were found to be elevated cost and forgetfulness. Table shows the specifics of the inability to obtain the prescription.

[bookmark: _Ref214909387]Table 10: Failure to receive complete duration of therapy
	Drugs Involved
	Indication
	Number
	Percentage (%)

	Formoterol + Budesonide
	Asthma
	6
	22.22

	Pantoprazole
	Gastric irritation
	5
	18.52

	Regular insulin
	Type 2 DM
	6
	22.22

	Spironolactone + Furosemide
	Edema
	5
	18.52

	Amoxicillin + Clavulanic acid
	Bacterial Infection
	5
	18.52



3.18 Improper Drug Selection

A total of 11 drugs were wrongly chosen, with trimetazidine [N=3 (27.27%)] being the most common, followed by digoxin, amoxicillin+clavulanic acid, metronidazole and nitrofurantoin. (Table 11)

[bookmark: _Ref214909399]Table 11: specifics of poor prescription selection
	Name of the Drug
	Number (N)
	Percentage (%)

	Metronidazole
	2
	18.18

	Digoxin
	2
	18.18

	Amoxicillin + Clavulanic acid
	2
	18.18

	Trimetazidine
	3
	27.27

	Nitrofurantoin
	2
	18.18


*as per the information given in the Medscape version8.3 (2021), Micromedex version 3.0(2021)

3.19 Adverse drug reactions (ADRs) 

A total of 160 ADRs were reported among 1238 study participants who were enrolled during this research study. Diarrhea [N=16 (10%)] is the common ADR repeated among the 160 ADRs identified in the study participants. (Table 12).

[bookmark: _Ref214909416]Table 12: Individual Adverse Drug Reactions
	Drugs Involved
	ADR
	Number
	Percentage (%)

	Betahistine
	Bloating And Indigestion
	5
	3.13

	Clonidine
	Bradycardia
	8
	5.00

	Phenytoin
	Constipation
	2
	1.25

	Ondansetron
	Constipation
	2
	1.25

	Oseltamivir
	Delirium
	3
	1.88

	Ceftazidime + Tazobactam
	Diarrhea
	4
	2.50

	Ceftriaxone + Sulbactam
	Diarrhea
	2
	1.25

	Cefoperazone + Sulbactam
	Diarrhea
	2
	1.25

	Piperacillin + Tazobactam
	Diarrhea
	3
	1.88

	Colistin
	Diarrhea
	2
	1.25

	Cilostazol
	Diarrhea
	3
	1.88

	Cilnidipine
	Dizziness
	4
	2.50

	Prazosin
	Dizziness
	3
	1.88

	Ramipril
	Dry cough
	3
	1.88

	Amitriptyline
	Dry mouth
	4
	2.50

	Aspirin
	Epistaxis
	4
	2.50

	Furosemide
	Excessive Micturition
	3
	1.88

	Ramipril
	Fatigue
	4
	2.50

	Fluconazole Oseltamivir
	Headache
	5
	3.13

	Isoniazid
	Hepatitis
	2
	1.25

	Methylprednisolone
	Hyperglycemia
	5
	3.13

	Cefoperazone + Sulbactam
	Hypersensitivity
	3
	1.88

	Teneligliptin
	Hypoglycemia
	1
	0.63

	Insulin
	Hypoglycemia
	9
	5.63

	Atropine
	Hypokalemia
	4
	2.50

	Furosemide
	Hypomagnesemia
	4
	2.50

	Salbutamol
	Hypokalemia
	10
	6.25

	Cilnidipine
	Hyponatremia
	1
	0.63

	Bupivacaine
	Hypotension
	3
	1.88

	Atorvastatin
	Hyponatremia
	3
	1.88

	Tramadol
	Insomnia
	3
	1.88

	Trimetazidine
	Nausea
	3
	1.88

	Diclofenac
	Nausea
	3
	1.88

	Carbimazole
	Neutropenia
	3
	1.88

	Glibenclamide
	Nausea
	1
	0.63

	Piperacillin + Tazobactam
	Nausea
	3
	1.88

	Piperacillin + Tazobactam
	Rash
	4
	2.50

	Morphine
	Rash
	4
	2.50

	Imipramine + Chlorpheniramine
	Somnolence
	3
	1.88

	Levofloxacin
	Tachycardia
	2
	1.25

	Piperacillin + Tazobactam
	Thrombophlebitis
	3
	1.88

	Salbutamol
	Tremors
	4
	2.50

	Phenytoin
	Vomiting
	3
	1.88

	Metronidazole
	Vomiting
	2
	1.25

	Chlorpheniramine
	Vomiting
	2
	1.25

	Ceftizoxime
	Vomiting
	3
	1.88

	Linezolid
	Vomiting
	3
	1.88



Discussion

The present study assessed the prevalence and patterns of drug-related problems (DRPs) among inpatients admitted to the general medicine and surgery departments of a tertiary care teaching hospital. The overall DRP prevalence of 48.38% aligns with findings from surgery and medical wards globally, where DRP rates typically range from 40% to 60% according to AbuRuz et al., (2021) Tharanon et al., (2022) (9,11). Although this similarity reflects the universal challenge of maintaining medication safety and the pattern observed in our hospital where drug related problem is common with limited clinical pharmacy services. 

drug–drug interactions (39.4%) were the most common DRPs identified according to the study higher the age higher the risk of developing drug interactions. Tharanon et al.,(11) reported that DDIs accounted for the largest proportion of DRPs in intensive care units due to multiple comorbidities and polypharmacy. Similar results were observed in Mittal et al., where inappropriate drug combinations were linked to poor prescribing oversight and lack of computerized medication review systems (10). 
High-alert drugs such as corticosteroids, diuretics, anticoagulants and psychotropics responsible for many interactions in our study and have also been highlighted as frequent contributors to clinically significant interactions needs more monitoring to reduce the potential drug related problems (Ayalew et al., 2019)(12) . The concentration of DDIs in these classes indicates the need for more rigorous therapeutic monitoring and improved prescriber awareness of interaction-prone drug combinations.

Adverse drug reactions (ADRs) accounted for 26.7% of all DRPs in this study. Several other studies report a comparable burden, with ADRs contributing significantly to hospital admissions, prolonged hospital stays and increased healthcare costs Ayalew et al., (2019); Ylä-Rautio et al., (2020) (12,15). The most frequently observed ADRs in our cohort such as diarrhea, electrolyte disturbances and hypoglycemia may reflect suboptimal dose titration, lack of regular biochemical monitoring, or increasing the dose or adding stronger medications too early It is Important to keep a structured monitoring checklist, especially for high-risk medications to reduce the potential ADRs. Comparable ADR commonly reported in studies conducted in surgical patients (AbuRuz et al., 2021)(9) and ICU populations (Ali Hussain Alsayed et al., 2024)(13) supports the need for active involvement of pharmacists to detect early signs of ADR. 

Other DRPs, including untreated indications, overdosing, subtherapeutic dosing, and drug use without indication, represented notable proportions of the total. These categories reflect gaps in clinical assessment, therapeutic monitoring and adherence to prescribing guidelines.
In our setting, the frequent use of PPIs and antiemetics without a clear therapeutic justification suggests a tendency toward routine or preventive prescribing rather than evidence-based use.  Mittal et al. (2014) (10) similarly emphasized that both overuse and underuse of medications frequently arise from inconsistent adherence to clinical practice standards and insufficient review of medication charts. Furthermore, inappropriate drug selection in our study echoes Viktil & Blix (2008), who reported that errors in drug choice often stem from inadequate knowledge of patient-specific factors or limited awareness of drug characteristics. (14)

The role of clinical pharmacist interventions is particularly relevant when considering our findings indicating that clinical pharmacy services within the hospital and international evidence demonstrates that pharmacists led intervention such as medication review has significantly reduce ADR, improved medication appropriateness, reduces the occurrence and severity of DRPs and enhanced patient outcome. AbuRuz et al. (2021) showed a substantial reduction in DRPs among surgical patients when pharmacists conducted routine medication reviews.(9) Similarly, Alsayed et al. (2024) showed that pharmacist involvement in ICU settings led to improved clinical outcomes, including reduced mortality(13). Evidence from multiple systematic reviews further confirms that pharmacist-led care improves medication appropriateness, decreases ADR rates, and enhances therapeutic outcomes Viktil & Blix, (2008); Ylä-Rautio et al., (2020) (14,15)
Overall, although the prevalence of DRPs in our study is consistent with international reports, the specific pattern observed highlights local system-related issues, including routine prophylactic prescribing, absence of decision-support mechanisms, and insufficient involvement of clinical pharmacists. Implementing targeted interventions, strengthening staff training, and integrating technological support systems could substantially improve medication safety within our hospital.

4. Conclusion
The results highlight the urgent need to strengthen medication management practices within hospital systems. Incorporating clinical pharmacists into routine inpatient care can substantially reduce DRPs through comprehensive medication reviews, early detection of potential risks, and collaboration with the healthcare team. Existing literature consistently supports the benefit of pharmacist-led interventions in enhancing medication safety and improving therapeutic outcomes.
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