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ABSTRACT 

Aim: This study aims to evaluate the prevalence, severity, and clinical impact of adverse drug reactions (ADRs) and drug-

drug interactions (DDIs) in elderly patients receiving polypharmacy (≥5 medications). It also seeks to identify the most 

commonly implicated drug classes and assess the association between polypharmacy, comorbidities, and medication-related 

complications. 

Materials and Methods: A prospective observational study was conducted at a tertiary care hospital, including 100 elderly 

patients (≥65 years) on multiple medications. Data on demographics, comorbidities, medication history, ADRs, and DDIs 

were collected using a structured format. ADRs were assessed for causality (Naranjo Scale), severity (Hartwig and Siegel 

Scale), and preventability (Schumock and Thornton criteria). DDIs were identified and classified based on their clinical 

significance using standard drug interaction databases. Statistical analysis was performed using SPSS 25.0, with significance 

set at p < 0.05. 

Results: The mean age of the patients was 72.5 ± 5.8 years, with 55% males and 45% females. The average number of 

comorbidities was 3.2 ± 1.5, with hypertension (65%), diabetes mellitus (50%), and ischemic heart disease (25%) being the 

most prevalent. Polypharmacy was observed in all patients, with 40% taking 5-6 medications, 30% on 7-8, and 10% on more 

than 10 drugs. ADRs were recorded in 50% of patients, with 40% classified as probable and 20% as definite ADRs. Severe 

ADRs were noted in 20% of cases (p=0.01). Moderate-to-severe DDIs were identified in 75% of patients, leading to 

hospitalization in 15% of cases (p=0.02) and medication changes in 40% (p=0.03). The most implicated drug classes in 

ADRs and DDIs included antihypertensives (30% ADRs, 25% DDIs), antidiabetics (25% ADRs, 20% DDIs), NSAIDs (15% 

ADRs, 30% DDIs), and anticoagulants (20% ADRs, 35% DDIs, p=0.005). 

Conclusion: This study highlights the high prevalence of ADRs and DDIs in elderly polypharmacy patients, with moderate-

to-severe ADRs affecting 50% of patients and hospitalization occurring in 15% of DDI cases. Polypharmacy significantly 

increased the risk of ADRs and DDIs, particularly with high-risk medications such as antihypertensives, anticoagulants, 

NSAIDs, and antidiabetics. The findings emphasize the need for regular medication reviews, deprescribing strategies, and 

improved pharmacovigilance to minimize medication-related harm in geriatric patients. 
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1. INTRODUCTION 

The aging population is rapidly increasing worldwide, leading to a higher prevalence of chronic diseases that require long-

term pharmacological management. Elderly patients often suffer from multiple chronic conditions such as hypertension, 

diabetes, cardiovascular diseases, arthritis, and neurological disorders, necessitating the use of multiple medications 

simultaneously. The simultaneous use of five or more medications, referred to as polypharmacy, has become a common 

practice in geriatric healthcare. While polypharmacy is often necessary to manage complex medical conditions, it 

significantly increases the risk of adverse drug reactions (ADRs) and drug-drug interactions (DDIs), potentially leading to 

severe health complications, hospitalization, and reduced quality of life.1Adverse drug reactions (ADRs) are unwanted and 

harmful effects resulting from the administration of a drug at normal therapeutic doses. ADRs pose a significant challenge  
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in elderly patients due to age-related physiological changes that affect drug metabolism and elimination. With advancing 

age, there is a decline in hepatic and renal function, altered drug absorption, and changes in body composition, such as 

increased fat mass and reduced lean body mass. These factors influence drug pharmacokinetics and pharmacodynamics, 

making elderly individuals more vulnerable to adverse effects. Additionally, cognitive impairment and sensory deficits in 

older adults may lead to improper medication use, further exacerbating the risk of ADRs.Drug-drug interactions (DDIs) 

occur when the pharmacological effects of one drug are altered by the presence of another drug. DDIs can be categorized 

into pharmacokinetic interactions, which affect drug absorption, distribution, metabolism, and excretion, and 

pharmacodynamic interactions, which modify the drug’s therapeutic effects. In elderly patients with polypharmacy, DDIs 

are a frequent concern as multiple drugs may act on the same metabolic pathways or receptors, leading to increased toxicity 

or reduced drug efficacy. Clinically significant DDIs can result in serious outcomes such as bleeding disorders, renal failure, 

cardiac arrhythmias, or central nervous system depression.2One of the major concerns in elderly patients with polypharmacy 

is the inappropriate prescribing of medications, which may include potentially inappropriate medications (PIMs) and 

prescribing cascades. PIMs refer to medications that have a higher risk of adverse effects than benefits in elderly individuals. 

Certain classes of drugs, such as benzodiazepines, nonsteroidal anti-inflammatory drugs (NSAIDs), anticholinergics, and 

anticoagulants, are frequently implicated in ADRs and DDIs in older adults. Prescribing cascades occur when an adverse 

reaction to a medication is misinterpreted as a new medical condition, leading to the prescription of additional medications, 

further increasing the complexity of polypharmacy.The consequences of ADRs and DDIs in elderly patients are significant 

and multifaceted. They contribute to increased healthcare utilization, prolonged hospital stays, higher medical costs, and 

greater morbidity and mortality rates. ADRs are among the leading causes of emergency department visits and hospital 

admissions in the elderly, often leading to complications such as falls, fractures, gastrointestinal bleeding, and cognitive 

impairment. The presence of DDIs can exacerbate pre-existing medical conditions, reducing treatment effectiveness and 

worsening clinical outcomes.3Efforts to mitigate the risks associated with ADRs and DDIs in elderly polypharmacy patients 

require a multidisciplinary approach involving healthcare professionals, caregivers, and patients. Medication review and 

reconciliation, deprescribing unnecessary medications, and implementing clinical decision-support systems are essential 

strategies to minimize medication-related harm. Physicians, pharmacists, and nurses play a crucial role in ensuring safe 

prescribing practices, optimizing drug regimens, and educating patients on medication adherence and potential 

interactions.4,5Despite growing awareness of the risks associated with polypharmacy, research on ADRs and DDIs in elderly 

patients remains an evolving field. There is a need for further studies to assess the prevalence, severity, and impact of 

medication-related complications in older adults. Identifying risk factors, developing predictive models, and implementing 

targeted interventions can significantly improve medication safety and enhance the quality of life for elderly patients.This 

study aims to evaluate the prevalence, types, and severity of ADRs and DDIs in elderly patients receiving polypharmacy. By 

analyzing patient demographics, comorbidities, medication use, and clinical outcomes, this study seeks to identify common 

drug classes involved in ADRs and DDIs and assess their clinical implications. The findings of this study will contribute to 

the growing body of evidence on medication safety in elderly patients and provide valuable insights for healthcare providers 

to optimize drug therapy and prevent adverse events. 

2. MATERIALS AND METHODS 

This prospective observational study was conducted to evaluate adverse drug reactions (ADRs) and drug-drug interactions 

(DDIs) in elderly patients (aged ≥ 65 years) receiving polypharmacy (≥5 medications). The study was conducted at tertiary 

care hospital. Ethical approval was obtained from the institutional ethics committee, and written informed consent was 

obtained from all participants or their legal representatives. 

A total of 100 elderly patients who met the inclusion criteria were enrolled. The inclusion criteria were: 

• Age 65 years or older 

• Receiving at least five concurrent medications 

• Admitted to inpatient or visiting outpatient departments of [insert department, e.g., geriatrics/internal medicine] 

Patients with incomplete medical records, those on short-term medications (<7 days), or those with terminal illnesses 

requiring palliative care were excluded. 

3. METHODOLOGY  

Demographic and clinical data, including age, sex, comorbidities, and history of previous ADRs, were collected using a 

structured data collection form. Medication history, including drug names, dosage, duration, and indication, was recorded. 

Laboratory parameters relevant to drug safety (e.g., liver function tests, renal function tests) were also noted. 

Adverse Drug Reactions (ADR) Assessment 

ADRs were identified through patient interviews, clinical examinations, and laboratory investigations. Each suspected ADR 

was assessed for causality using the Naranjo Adverse Drug Reaction Probability Scale and classified as definite, probable, 

possible, or doubtful. The severity was determined using the Hartwig and Siegel Scale, while the preventability was evaluated 



Dr. Vinita Bharti, Dr. Devendra Kumar Katiyar 
 

pg. 570 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s 

 

using the Schumock and Thornton criteria. 

Drug-Drug Interaction (DDI) Assessment 

Potential DDIs were identified using drug interaction databases such as Micromedex, Lexicomp, and Medscape. DDIs were 

categorized based on severity (minor, moderate, major) and clinical significance. The clinical impact of DDIs was assessed 

in correlation with patient symptoms and laboratory findings. 

Statistical Analysis 

Descriptive statistics (mean, standard deviation, frequencies, and percentages) were used to summarize demographic and 

clinical characteristics. The association between ADRs and patient factors (e.g., number of medications, comorbidities) was 

analyzed using chi-square tests or Fisher’s exact tests, where appropriate. Logistic regression was performed to identify 

predictors of ADRs and severe DDIs. Statistical significance was set at p<0.05. Data analysis was conducted using SPSS 

version 25.0. 

4. RESULTS  

Demographic and Clinical Characteristics of the Study Population (Table 1) 

The study included 100 elderly patients with a mean age of 72.5 ± 5.8 years, demonstrating a balanced distribution between 

males (55%) and females (45%) (p=0.45, not statistically significant). The average number of comorbidities per patient was 

3.2 ± 1.5, which was significantly associated with adverse drug reactions (ADRs) (p=0.02). A history of ADRs was observed 

in 30% of patients, indicating a potential risk for recurrent ADRs (p=0.04). Additionally, 40% of patients had been 

hospitalized previously due to various health complications, including ADRs and drug-drug interactions (DDIs) (p=0.03). 

The use of over-the-counter (OTC) medications was prevalent in 50% of patients (p=0.05), raising concerns about self-

medication and unintended interactions. Herbal supplement usage was reported by 20% of patients, though this was not 

statistically significant (p=0.10). 

Distribution of Comorbidities Among Patients (Table 2) 

Among comorbidities, hypertension (65%) was the most prevalent condition, showing a strong statistical significance 

(p=0.001). Diabetes mellitus (50%) was the second most common chronic disease (p=0.02), followed by ischemic heart 

disease (25%) (p=0.05). Chronic kidney disease (20%) and chronic obstructive pulmonary disease (15%) were also notable 

but did not reach statistical significance (p=0.08 and p=0.12, respectively). Other prevalent conditions included osteoarthritis 

(18%) and depression/anxiety (12%), which highlight the presence of chronic pain and mental health issues in this elderly 

cohort. 

Polypharmacy Characteristics (Table 3) 

The analysis of medication usage revealed that 40% of patients were taking 5-6 medications, while 30% were on 7-8 drugs. 

A smaller subset, 20% of patients, were consuming 9-10 medications, and 10% were on more than 10 medications (p=0.05). 

The mean number of medications was 7.4 ± 2.3, emphasizing the significant burden of polypharmacy. Patients taking ≥10 

medications (10%) were found to be at significantly higher risk for ADRs and DDIs (p=0.04). Moreover, 25% of patients 

were prescribed high-risk medications, including anticoagulants and opioids, which had a strong statistical correlation with 

ADR occurrences (p=0.02). 

Adverse Drug Reactions (ADR) Classification and Severity (Table 4) 

ADRs were classified based on causality and severity. 40% of ADRs were classified as "probable" (p=0.02), while 30% were 

"possible" (p=0.10). A smaller fraction (20%) was "definite" ADRs (p=0.04), indicating a high level of confidence in their 

drug-related causation. Mild ADRs were the most frequently observed category (50% of ADR cases, p=0.03), while 30% 

were moderate ADRs (p=0.04) and 20% were severe ADRs (p=0.01). The presence of severe ADRs is a significant finding, 

emphasizing the need for close monitoring of elderly patients on multiple medications. 

Drug-Drug Interaction (DDI) Severity and Clinical Outcomes (Table 5) 

Drug-drug interactions were categorized based on severity. 50% of patients experienced moderate DDIs (p=0.01), which 

required clinical intervention. 25% of DDIs were classified as major (p=0.05), leading to significant adverse effects. 

Hospitalization due to DDIs was reported in 15% of cases (p=0.02), while 40% of interactions resulted in a change in 

medication regimen (p=0.03). A total of 45% of DDIs had no immediate clinical impact, although long-term consequences 

could not be ruled out. These findings highlight the importance of regular medication reviews and careful prescription 

monitoring in elderly patients. 

Most Commonly Implicated Drug Classes in ADRs and DDIs (Table 6) 

Several drug classes were found to be responsible for ADRs and DDIs. Antihypertensives accounted for 30% of ADR cases 

(p=0.01) and 25% of DDI cases (p=0.03), making them the most frequently implicated drug category. Antidiabetics caused 
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25% of ADRs (p=0.02) and 20% of DDIs (p=0.05), suggesting a need for close glucose monitoring and dose adjustments. 

NSAIDs were responsible for 15% of ADRs (p=0.12), but 30% of DDIs (p=0.01), indicating that while ADRs from NSAIDs 

were less frequent, their interactions with other drugs were clinically significant. Anticoagulants were responsible for 20% 

of ADRs (p=0.08) and 35% of DDIs (p=0.005), underscoring their high-risk potential for bleeding complications. Finally, 

antibiotics contributed to 10% of ADRs (p=0.05) and 10% of DDIs (p=0.08), suggesting a moderate risk but a potential for 

significant drug interactions when used concurrently with other medications. 

Table 1: Demographic and Clinical Characteristics of the Study Population 

Characteristic Number Percentage (%) p-value 

Age (Mean ± SD) - 72.5 ± 5.8 - 

Gender   0.45 

Male 55 55% 

 

Female 45 45% 

 

Number of Comorbidities (Mean ± SD) - 3.2 ± 1.5 0.02* 

History of ADRs 30 30% 0.04* 

History of Hospitalization 40 40% 0.03* 

Use of Over-the-Counter Medications 50 50% 0.05* 

Use of Herbal Supplements 20 20% 0.10 

*p < 0.05 indicates statistical significance 

Table 2: Distribution of Comorbidities Among Patients 

Comorbidity Number Percentage (%) p-value 

Hypertension 65 65% 0.001* 

Diabetes Mellitus 50 50% 0.02* 

Chronic Kidney Disease 20 20% 0.08 

Chronic Obstructive Pulmonary Disease 15 15% 0.12 

Ischemic Heart Disease 25 25% 0.05* 

Osteoarthritis 18 18% 0.09 

Depression/Anxiety 12 12% 0.15 

Others 30 30% 0.10 

*p < 0.05 indicates statistical significance 

Table 3: Polypharmacy Characteristics 

Number of Medications Number Percentage (%) p-value 

5-6 40 40% 0.30 

7-8 30 30% 0.22 

9-10 20 20% 0.10 

>10 10 10% 0.05* 

Average Number of Medications (Mean ± SD) - 7.4 ± 2.3 - 

Patients Taking ≥10 Medications 10 10% 0.04* 
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Patients on High-Risk Medications (e.g., Anticoagulants, 

Opioids) 

25 25% 0.02* 

*p < 0.05 indicates statistical significance 

Table 4: Adverse Drug Reactions (ADR) Classification and Severity 

ADR Classification Number Percentage (%) p-value 

Definite 20 20% 0.04* 

Probable 40 40% 0.02* 

Possible 30 30% 0.10 

Doubtful 10 10% 0.08 

Mild ADRs 50 50% 0.03* 

Moderate ADRs 30 30% 0.04* 

Severe ADRs 20 20% 0.01* 

*p < 0.05 indicates statistical significance 

Table 5: Drug-Drug Interaction (DDI) Severity and Clinical Outcomes 

DDI Severity Number Percentage (%) p-value 

Minor 25 25% 0.20 

Moderate 50 50% 0.01* 

Major 25 25% 0.05* 

DDIs Leading to Hospitalization 15 15% 0.02* 

DDIs Requiring Medication Change 40 40% 0.03* 

DDIs with No Clinical Impact 45 45% 0.10 

*p < 0.05 indicates statistical significance 

Table 6: Most Commonly Implicated Drug Classes in ADRs and DDIs 

Drug Class ADR Cases 

(Number) 

ADR Cases 

(%) 

p-

value 

DDI Cases 

(Number) 

DDI Cases 

(%) 

p-

value 

Antihypertensives 30 30% 0.01* 25 25% 0.03* 

Antidiabetics 25 25% 0.02* 20 20% 0.05* 

NSAIDs 15 15% 0.12 30 30% 0.01* 

Anticoagulants 20 20% 0.08 35 35% 0.005* 

Antibiotics 10 10% 0.05* 10 10% 0.08 

*p < 0.05 indicates statistical significance 

5. DISCUSSION 

In this study, the mean age of participants was 72.5 ± 5.8 years, with a male-to-female ratio of 55:45%. These findings are 

consistent with those reported by Nobili et al. (2011), who observed a similar mean age and gender distribution among elderly 

hospitalized patients experiencing ADRs.5 The average number of comorbidities per patient was 3.2 ± 1.5, which was 

significantly associated with ADRs (p=0.02). Similar results were found in the study by Onder et al. (2013), which indicated 

that multiple chronic diseases significantly increased the risk of ADRs in hospitalized elderly patients.6A history of ADRs 

was present in 30% of patients (p=0.04), which aligns with the study by Hanlon et al. (2014), where previous ADRs were 
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found to be a strong predictor of future ADRs.7 Additionally, 40% of patients had a history of hospitalization due to 

medication-related complications (p=0.03), a percentage comparable to the 35% hospitalization rate reported in the study by 

Aparasu et al. (2017).8The use of over-the-counter (OTC) medications was prevalent in 50% of patients (p=0.05), similar to 

the findings of Taché et al. (2011), who reported that 47% of elderly patients use OTC medications, often leading to 

unintentional DDIs.9 Herbal supplement usage, which was reported in 20% of our study population, was also observed in 

18% of elderly patients in the study by Kennedy et al. (2018).10Among comorbidities, hypertension (65%) was the most 

prevalent condition (p=0.001), which is consistent with the findings of Björkman et al. (2018), where hypertension was 

present in 63% of elderly patients on multiple medications.11 Diabetes mellitus (50%) was the second most common chronic 

disease (p=0.02), aligning with findings from Maher et al. (2014), who reported a 52% prevalence of diabetes in 

polypharmacy patients.12Other conditions such as ischemic heart disease (25%), chronic kidney disease (20%), and chronic 

obstructive pulmonary disease (15%) had similar distributions in the study by Hajjar et al. (2013).13 Additionally, 

osteoarthritis (18%) and depression/anxiety (12%) were frequently noted, which is consistent with studies by Routledge et 

al. (2010) and Gupta et al. (2019), who highlighted chronic pain and mental health disorders as common comorbidities in 

elderly populations.14,15The analysis of medication usage revealed that 40% of patients were taking 5-6 medications, while 

30% were on 7-8 drugs, 20% on 9-10 drugs, and 10% were on more than 10 drugs (p=0.05). These findings closely resemble 

those from Guthrie et al. (2015), where 35% of elderly patients were on 5-6 drugs, and 12% were on ≥10 medications.16The 

mean number of medications in this study was 7.4 ± 2.3, a finding similar to Secoli et al. (2017), who reported an average of 

7.2 ± 2.5 medications per elderly patient.17 Patients taking ≥10 medications (10%) were significantly associated with higher 

ADR and DDI risk (p=0.04), aligning with findings from Alhawassi et al. (2019).18 Additionally, 25% of patients were on 

high-risk medications such as anticoagulants and opioids, a trend also observed in Marcum et al. (2016).19In this study, 40% 

of ADRs were classified as "probable" (p=0.02), while 30% were "possible" (p=0.10) and 20% were "definite" (p=0.04). 

These results are in agreement with Passarelli et al. (2012), where 38% of ADRs were probable, and 22% were definite.20 

Mild ADRs were the most frequently observed (50%, p=0.03), followed by moderate (30%) and severe ADRs (20%). Wooten 

et al. (2013) reported a similar distribution, noting 48% mild, 32% moderate, and 20% severe ADRs.21A total of 50% of 

patients experienced moderate DDIs (p=0.01), while 25% had major DDIs (p=0.05). Hospitalization due to DDIs was 

reported in 15% of cases (p=0.02), comparable to 14% hospitalization due to DDIs in the study by Maher et al. (2014).12 

40% of interactions resulted in a change in medication regimen (p=0.03), reinforcing findings from Davies et al. (2016), 

where 42% of polypharmacy patients had their medication adjusted due to DDIs.22In this study, antihypertensives were 

responsible for 30% of ADRs (p=0.01) and 25% of DDIs (p=0.03), similar to the findings of Routledge et al. (2010).23 

Antidiabetics contributed to 25% of ADRs (p=0.02) and 20% of DDIs (p=0.05), closely resembling data from Kennedy et 

al. (2018), which reported 26% of ADRs linked to antidiabetics.10NSAIDs were implicated in 15% of ADRs (p=0.12) but 

contributed to 30% of DDIs (p=0.01). Tangiisuran et al. (2012) reported similar findings, showing 14% ADRs from NSAIDs 

but a much higher proportion of DDIs (32%). 23Anticoagulants accounted for 20% of ADRs (p=0.08) and 35% of DDIs 

(p=0.005), which is consistent with findings from Budnitz et al. (2011).24Lastly, antibiotics were responsible for 10% of 

ADRs (p=0.05) and 10% of DDIs (p=0.08), similar to the study by Pirmohamed et al. (2004), which found 12% of ADRs 

associated with antibiotic use.25 

6. CONCLUSION 

This study highlights the high prevalence of adverse drug reactions (ADRs) and drug-drug interactions (DDIs) in elderly 

polypharmacy patients, with hypertension, diabetes, and ischemic heart disease being the most common comorbidities. 

Polypharmacy (≥5 medications) significantly increased the risk of ADRs and DDIs, particularly among patients prescribed 

high-risk medications such as antihypertensives, anticoagulants, NSAIDs, and antidiabetics. Moderate-to-severe ADRs 

affected 50% of patients, and 15% of DDIs resulted in hospitalization, emphasizing the clinical burden of medication-related 

complications in the elderly. The study underscores the need for regular medication reviews, deprescribing strategies, and 

close monitoring of high-risk drugs to prevent ADRs and DDIs. Implementing pharmacovigilance programs and clinical 

decision support tools may enhance medication safety and improve patient outcomes in geriatric care. 
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