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Abstract 

Background: Managing high-risk medications (HRMs) is crucial for ensuring patient safety and preventing 

adverse drug events (ADEs). Pharmacists, with their specialized knowledge and training, are ideally suited 

to oversee and manage HRMs in various healthcare settings. However, their valuable contributions in this 

area are often overlooked and not well-documented.   

 

Objective: This study aims to assess the impact of pharmacists on patient safety regarding high-risk 

medication management. It specifically seeks to measure the effectiveness of pharmacist-led interventions in 

reducing medication-related complications and enhancing overall patient outcomes.   

 

Methods: A multi-center, prospective cohort study was carried out across several healthcare environments, 

including hospitals and outpatient clinics. The study included a sample of patients prescribed high-risk 

medications. Data were gathered over six months using a mixed-methods approach that combined 

quantitative measures with qualitative interviews. Key outcomes measured included the occurrence of 

ADEs, hospital readmission rates, and adherence to medication regimens. Pharmacists recorded their 

interventions, such as medication reviews, patient counseling, and collaboration with healthcare providers. 

Statistical analyses, including regression modeling, were employed to evaluate the relationship between 

pharmacist interventions and patient outcomes. 

The findings show that having pharmacists involved in managing high-risk medications leads to a notable 

decrease in adverse drug events (ADEs), which fell by 35% during the intervention. Furthermore, the rates 

of hospital readmissions for patients on high-risk medications dropped by 20% for those who received 

counseling from pharmacists compared to those who did not. There was also a 25% improvement in patient 

adherence to medication regimens, which was positively linked to pharmacist interventions. Patient 

interviews provided qualitative insights, revealing that individuals felt more confident and knowledgeable 

about their medication use, underscoring the important role pharmacists play in patient care. 
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Introduction 
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High-risk medications (HRMs) are those that carry a greater risk of causing serious harm if used incorrectly 

or if adverse reactions occur (Bates et al., 1995). These medications typically include anticoagulants, 

antidiabetics, opioids, and various chemotherapy drugs. Managing HRMs is essential in today's healthcare 

environment, as medication errors and adverse drug events (ADEs) significantly contribute to illness and 

death among various patient groups (Cullen et al., 1997; Leape et al., 1995).  

As the healthcare landscape changes, the complexity of medication regimens—especially for patients with 

multiple chronic conditions—has grown. This complexity has heightened the need for improved medication 

management strategies (Gwadry-Sridhar et al., 2009). High-risk medications present unique challenges for 

healthcare providers, necessitating careful monitoring, patient education, and a solid understanding of 

pharmacotherapy to ensure patient safety (Wang et al., 2012).  

Pharmacists, as experts in medication management, have the training and expertise to help reduce these 

risks. They are crucial in identifying potential drug interactions, educating patients about their medications, 

and ensuring adherence to complex treatment plans (Schumock et al., 2011). Research has shown that 

pharmacist-led interventions can significantly decrease ADEs and related hospitalizations. For example, a 

systematic review by Weant et al. (2010) found that pharmaceutical care, especially in high-risk 

populations, improved medication outcomes. 

The American College of Clinical Pharmacy (ACCP) has highlighted the crucial role pharmacists play in 

medication management to enhance patient safety (American College of Clinical Pharmacy, 2010). 

Additionally, the Patient-Centered Medical Home (PCMH) model includes pharmacists as essential 

members of the healthcare team, with the goal of delivering comprehensive care tailored to the patient’s 

needs (Maly et al., 2011).  

Even though the value of pharmacists in managing high-risk medications is acknowledged, there is still a 

pressing need for a more systematic evaluation of their impact on patient safety. This research aims to assess 

the specific functions that pharmacists fulfill in overseeing high-risk medications and to measure the 

outcomes of pharmacist-led interventions on patient safety indicators, such as the occurrence of adverse 

drug events (ADEs), hospital readmissions, and overall patient satisfaction.  

In conclusion, as healthcare providers increasingly appreciate the significance of interdisciplinary 

collaboration in managing high-risk medications, this study aims to clarify the pharmacist's role in this 

evolving landscape. By deepening the understanding of their contributions, the ultimate objective is to 

enhance patient outcomes and safety across various healthcare environments. 

Methodology 

Study Design 

This research utilizes a multi-center, prospective cohort study design to assess the impact of pharmacists on 

patient safety during the management of high-risk medications (HRMs). The study seeks to quantify the 

effectiveness of pharmacist interventions in reducing adverse drug events (ADEs) and improving clinical 

outcomes among patients prescribed HRMs. 

Setting and Participants 

The study will be conducted across multiple healthcare facilities, including hospitals, outpatient clinics, and 

community pharmacies. The selection criteria for participants will include adult patients (≥ 18 years) who 

are prescribed at least one high-risk medication. High-risk medications will be identified based on 
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established criteria, such as those defined by the Institute for Safe Medication Practices (ISMP) and the 

National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) (Bates et al., 

1995; ISMP, 2012). 

Sample Size 

To ensure adequate power for statistical analyses, a sample size calculation will be performed. An estimated 

minimum of 200 participants will be targeted, factoring in a projected 20% loss to follow-up. This size is 

deemed sufficient based on previous studies examining pharmacist interventions in high-risk medication 

management (Weant et al., 2010). 

Data Collection 

Data will be collected at baseline and during follow-up visits, which will occur at 30, 60, and 90 days post-

intervention. The following data will be collected: 

1. Demographic Information: Age, gender, medical history, and comorbidities. 

2. Medication Information: Types and dosages of high-risk medications prescribed, adherence rates as 

measured by the Medication Adherence Scale (MAS) (Miller, 2002). 

3. Pharmacist Interventions: Documented interventions will include medication reviews, patient 

counseling sessions, and any recommendations made to healthcare providers. The interventions will be 

classified based on type: (a) educational counseling, (b) dosage adjustments, and (c) pharmacotherapy 

management. 

4. Outcome Measures: 

o Incidence of ADEs, identified using established criteria such as the National Coordinating 

Council for Medication Error Reporting and Prevention (NCC MERP) classification system 

(NCC MERP, 2001). 

o Hospital readmission rates within 30 days of discharge. 

o Patient satisfaction will be measured using a validated patient satisfaction survey (Ware et al., 

1996). 

Data Analysis 

Statistical analyses will be conducted using software such as SPSS will summarize participant demographics 

and intervention characteristics. Inferential analyses will employ regression modeling to assess relationships 

between pharmacist interventions and outcome measures, with adjustments made for potential confounding 

variables, including patient age and comorbidity (Schumock et al., 2011). 

To evaluate the effectiveness of pharmacist interventions, comparisons of ADE rates and hospital 

readmissions before and after the intervention period will be performed using paired t-tests or Wilcoxon 

signed-rank tests, depending on the distribution of the data. A significance level of p < 0.05 will be 

considered statistically significant. 

Data Analysis 

Data analysis for this study aims to evaluate the impact of pharmacist-led interventions on patient safety and 

outcomes in the management of high-risk medications (HRMs). Statistical analyses will be performed using 

software such as SPSS. The analysis will include descriptive statistics, inferential statistics, and multivariate 

analyses to assess the relationships between pharmacist interventions and clinical outcomes. 

Descriptive Statistics 

https://www.ijirmps.org/


Volume 2 Issue 1                                              @ January - February 2014 IJIRMPS | ISSN: 2349-7300 

 

IJIRMPS1401231336          Website: www.ijirmps.org Email: editor@ijirmps.org 4 

 

Descriptive statistics will be employed to summarize the patient demographics and the characteristics of 

HRMs involved in the study: 

• Demographic Information: Age will be presented as mean ± standard deviation (SD), while 

categorical variables such as gender and comorbidities will be summarized as frequencies and 

percentages. 

• Intervention Characteristics: The frequency and types of pharmacist interventions will be categorized 

and reported. 

Inferential Statistics 

Inferential statistical tests will be used to determine the effectiveness of pharmacist interventions: 

1. Comparison of Outcomes: 

o Adverse Drug Events (ADEs): The incidence of ADEs before and after pharmacist involvement 

will be compared using Chi-square tests for categorical variables. For continuous outcomes like 

the number of ADEs, paired t-tests or Wilcoxon signed-rank tests will be used depending on the 

normality of the data distribution (Higgins, 2003). 

o Readmission Rates: Hospital readmission rates among patients receiving pharmacist 

interventions will be evaluated using logistic regression to adjust for potential confounders, 

including age, gender, and comorbidities (Schumock et al., 2011). 

2. Medication Adherence: 

o Changes in medication adherence scores pre- and post-intervention will be analyzed using paired 

t-tests to examine differences in means. 

3. Multivariate Analysis: 

o Multiple regression analysis may be employed to assess the relationship between pharmacist 

interventions and various outcomes while controlling for confounding variables. This will help 

determine whether the effect of pharmacist involvement remains significant after adjusting for 

factors such as demographic characteristics or baseline health status. 

Validity and Reliability 

To ensure the validity and reliability of the findings: 

• Statistical Significance: A p-value of less than 0.05 will be set as the threshold for statistical 

significance, ensuring robust conclusions. 

• Confidence Intervals: 95% confidence intervals (CIs) will be calculated for estimates of effect sizes, 

providing a range for which the true effect is likely to lie (Fleiss, 1981). 

Effect Size 

Effect sizes will be calculated for significant outcomes to assess the magnitude of the intervention's impact. 

Cohen's d will be employed for continuous variables, while phi or Cramér's V will be used for categorical 

outcomes (Cohen, 1988). 

Ethical Considerations 

The study will be conducted in accordance with ethical standards .Informed consent will be obtained from 

all participants before data collection. Confidentiality of patient information will be maintained throughout 

the study, in accordance with the Health Insurance Portability and Accountability Act (HIPAA). 

Results 
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This section presents the findings of the study assessing the impact of pharmacists on patient safety in the 

management of high-risk medications (HRMs). The results are categorized into demographic characteristics, 

pharmacist interventions, and corresponding clinical outcomes, including adverse drug events (ADEs), 

hospital readmissions, and medication adherence. 

Demographic Characteristics 

A total of 200 patients participated in the study across multiple healthcare settings, with an average age of 

62 years (SD = 10.5). Among participants, 54% were female and 46% male. The most common 

comorbidities reported included hypertension (65%), diabetes (47%), and cardiovascular diseases (32%). 

The majority of patients were prescribed multiple HRMs, with an average of 3.2 high-risk medications per 

patient (range 1-5). 

Table 1: Demographic Characteristics of Participants 

Characteristic Value 

Total Participants 200 

Mean Age (years) 62 (SD = 10.5) 

Gender (Female) 54% 

Hypertension 65% 

Diabetes 47% 

Cardiovascular Disease 32% 

 

Pharmacist Interventions 

During the intervention period, pharmacists conducted a total of 350 interventions. The primary types of 

interventions included: 

• Medication reviews: 45% 

• Patient counseling sessions: 35% 

• Collaboration with healthcare providers: 20% 

Pharmacists documented their interventions in a standardized manner to ensure consistency and reliability, 

contributing to better patient management. 

Clinical Outcomes 

1. Adverse Drug Events (ADEs) 

o Pre-Intervention: The baseline incidence of ADEs among participants was recorded at 28%. 

o Post-Intervention: After the involvement of pharmacists, the incidence of ADEs decreased 

significantly to 18% (p < 0.01). This reduction corresponds to a 36% decrease in the occurrence 

of ADEs. 

Table 2: Incidence of Adverse Drug Events before and After Pharmacist Interventions 

Time Period Incidence of ADEs (%) p-value 

Pre-Intervention 28% 
 

Post-Intervention 18% <0.01 

2. Hospital Readmissions 
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o Pre-Intervention: The readmission rate for patients on HRMs was 25% within 30 days of 

discharge. 

o Post-Intervention: This rate decreased to 15% following pharmacist interventions (p < 0.05), 

indicating a reduction of 40%. 

Table 3: Hospital Readmission Rates Before and After Pharmacist Interventions 

Time Period Readmission Rate (%) p-value 

Pre-Intervention 25% 
 

Post-Intervention 15% <0.05 

3. Medication Adherence 

o The Medication Adherence Scale (MAS) scores improved significantly, from a mean score of 55 

(SD = 10.3) pre-intervention to 75 (SD = 8.7) post-intervention (p < 0.001). This improvement 

suggests that patients became more adherent to their prescribed HRMs following pharmacist 

involvement. 

Table 4: Medication Adherence Scores Before and After Pharmacist Interventions 

Time Period Mean Adherence Score (SD) p-value 

Pre-Intervention 55 (SD = 10.3) 
 

Post-Intervention 75 (SD = 8.7) <0.001 

 

Patient Satisfaction 

Patient satisfaction regarding the management of their medications improved significantly, with 85% of 

participants reporting a high level of satisfaction post-intervention compared to 55% before the intervention 

(p < 0.01). 

 

The results suggest that pharmacist-led interventions significantly enhance patient safety in the management 

of high-risk medications by reducing the incidence of ADEs, decreasing hospital readmissions, and 

improving overall medication adherence. This evidence supports the critical role of pharmacists in the 

healthcare team in managing HRMs and optimizing patient outcomes. 

 

Discussion 

This study evaluated how pharmacist-led interventions affect patient safety in managing high-risk 

medications (HRMs). The results indicate that these interventions significantly lowered the occurrence of 

adverse drug events (ADEs), reduced hospital readmission rates, and enhanced medication adherence 

among patients. Additionally, patient satisfaction with medication management improved after pharmacists 

became involved. These findings highlight the essential role pharmacists play in promoting patient safety 

and supporting effective medication management strategies. 

 

The notable decrease in ADEs (from 28% to 18%) after pharmacist interventions is consistent with earlier 

studies that emphasize the effectiveness of pharmacists in identifying and preventing medication-related 

issues (Weant et al., 2010; Schumock et al., 2011). The proactive engagement of pharmacists in conducting 

medication reviews and providing patient education likely played a key role in this reduction. By offering 

personalized counseling and monitoring, pharmacists can assist patients in understanding their medication 
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regimens, recognizing potential side effects, and adhering to prescribed treatments (American College of 

Clinical Pharmacy, 2010). 

 

The drop in hospital readmissions from 25% to 15% following pharmacist interventions highlights the 

important connection between medication management and continuity of care. Research has demonstrated 

that pharmacist-led medication therapy management can lead to better clinical outcomes, including fewer 

hospitalizations, especially among high-risk groups (Carter et al., 2009). This decline may be linked to 

pharmacists' involvement in reconciling medications at discharge, optimizing treatment plans, and ensuring 

that patients are well-informed about their medications, which promotes adherence and reduces the risk of 

complications (Bates et al., 2003). 

 

The increase in medication adherence from an average score of 55 to 75 after the intervention highlights the 

important role pharmacists play in helping patients navigate their treatment plans. A meta-analysis 

conducted by Nieuwlaat et al. (2014) underscores that interventions from healthcare providers, particularly 

pharmacists, can significantly enhance adherence rates, especially for the complex medication regimens 

often prescribed to patients on high-risk medications (HRMs). 

 

Implications for Practice 

These results carry important implications for clinical practice. Firstly, the study emphasizes the need to 

incorporate pharmacists into interdisciplinary healthcare teams, especially in the management of HRMs. It is 

essential for hospitals and outpatient facilities to implement policies that promote pharmacist participation in 

patient care activities, such as medication reconciliation, counseling, and monitoring of patients at high risk 

(American College of Clinical Pharmacy, 2010; Maly et al., 2011). 

 

Secondly, it is crucial to prioritize educational initiatives that equip pharmacists with the necessary tools and 

resources for effective management of HRMs. Continuous training and workshops can help ensure that 

pharmacists remain updated on best practices and new therapies in the field of high-risk medication 

management (Schumock et al., 2011). 

Limitations   

Despite these promising findings, the study has its limitations. While the sample size is adequate for 

statistical analysis, it may restrict the applicability of the results to larger populations. Moreover, the single-

blinded design of the study could introduce bias, as both patients and healthcare providers might change 

their behavior knowing that pharmacists are involved.   

Additionally, the study did not assess long-term outcomes beyond the 90-day follow-up period. Future 

research should focus on evaluating the lasting effects of pharmacist interventions on patient safety and 

medication management over longer durations.   

Future studies should also look into the cost-effectiveness of pharmacist-led interventions in managing high-

risk medications (HRMs). Gaining insights into the economic benefits of better adherence and fewer 

hospitalizations could be crucial for healthcare policymakers and administrators. Furthermore, research that 

targets specific high-risk medications and their tailored intervention strategies could enhance the role of 

pharmacists in these important areas.   

Conclusion   
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In conclusion, this research highlights the vital role of pharmacists in improving patient safety through 

effective management of high-risk medications. The observed reductions in adverse drug events (ADEs), 

hospital readmissions, and enhanced medication adherence illustrate how focused pharmacist interventions 

can lead to significant improvements in patient outcomes. As healthcare systems continue to evolve, 

incorporating pharmacists into care teams will be essential for optimizing the management of high-risk 

medications and ensuring patient safety. 
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