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Background: Patients over 65 years of age taking multiple medications face several risks, and pharmaceutical interventions can be useful to improve quality of care and reduce those risks. However, there is still no consensus on the effectiveness of these interventions aimed at promoting changes in clinical, epidemiological, economic, and humanistic outcomes for various service delivery, organizational, financial, and implementation-based interventions. The objective of this overview of systematic reviews was to summarize evidence on the effectiveness of community-level pharmaceutical interventions to reduce the risks associated with polypharmacy in the population over 65 years of age.

Method: This overview used a previously described protocol to search for systematic review articles, with and without meta-analysis, and economic evaluations, without any language or time restrictions, including articles published up to May 2018. The following databases were searched: the Cochrane Library, Epistemonikos, Health Evidence, Health Systems Evidence, Virtual Health Library, and Google Scholar. The basic search terms used were “elderly,” “polypharmacy,” and “pharmaceutical interventions.” The findings for outcomes of interest were categorized using a taxonomy for health policies and systems. Equity-related questions were also investigated. The studies were evaluated for methodological quality and produced a narrative synthesis.

Results: A total of 642 records were retrieved: 50 from Health Evidence, 197 from Epistemonikos, 194 from Cochrane, 116 from Health Systems Evidence, and 85 from the Virtual Health Library. Of these, 16 articles were selected: 1 overview of systematic reviews, 12 systematic reviews, and 3 economic evaluations. There is evidence of improvement in clinical, epidemiological, humanistic, and economic outcomes for various types of community-level pharmaceutical interventions, but differences in observed outcomes may be due to study designs, primary study sample sizes, risk of bias, difficulty in aggregating data, heterogeneity of indicators and quality of evidence included in the systematic reviews that were assessed. It is necessary to optimize the methodological designs of future primary and secondary studies.

Conclusion: Community-level pharmaceutical interventions can improve various clinical, epidemiological, humanistic and economic outcomes and potentially reduce risks associated with polypharmacy in the elderly population.
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INTRODUCTION

It is estimated that 21% of the world's population will be over 65 years of age by the year 2050. The elderly have complex health needs as they often have multiple comorbidities. An estimated 30% of elderly persons are prescribed 5 to 12 medications (United Nations, 2017). The elderly not only use more medications but also experience physiological changes, i.e., pharmacokinetic and pharmacodynamic changes, that increase the risk of adverse events. Between 10 and 30% of hospitalizations in this population are consequences of drug-related complications, which are potentially avoidable through adequate management (World Health Organization, 2015). The provision of care to this population represents one of the greatest challenges for health systems worldwide.

Community-level care for the elderly can be provided in various types of facilities, including community pharmacies. The terminology used to describe care units for the elderly differs around the world: hospices, long-term care facilities, nursing homes, skilled nursing facilities, and assisted living facilities (Pinto and Von-Simson, 2012). These types of facilities vary with regard to their infrastructure, the profile of the professionals employed, and the type of care offered (partial or full and/or individual or collective).

Elderly persons, particularly those residing in nursing homes, are susceptible to polypharmacy. Polypharmacy is defined as the prescription of multiple drugs to an individual (Duerden et al., 2013). The negative consequences of polypharmacy include prescription errors (PE), potentially inappropriate prescription (PIP), and potentially inappropriate medication (PIM), which can lead to drug-related problems (DRP) and/or drug-related negative outcomes (DNO) such as adverse drug events (ADEs) and/or adverse drug reactions (ADRs). The prevalence of polypharmacy in the elderly is high, although it varies widely depending on the definitions used, the facility type and the geographical location (Santos et al., 2007; Brasil Ministério da Saúde, 2014; Leelakanok et al., 2017).

The differences between “adequate polypharmacy” and “inadequate polypharmacy” are now recognized. “Adequate polypharmacy” occurs when multiple drugs are prescribed to an individual with multiple morbidities, in an evidence-based manner; i.e., the combination of prescribed medications will ensure a good quality of life, improve longevity, and minimize drug toxicity. “Inadequate polypharmacy” occurs when multiple medications are inappropriately prescribed, beyond the clinical needs; that is, when the intended benefit with the drug is not achieved, leading to unnecessary risks and negative health outcomes (Duerden et al., 2013).

Improving the quality of medication prescribing for the elderly also involves reducing the irrational use of medications, leading to better health outcomes. To address this challenge, frameworks for the evaluation of key factors related to the occurrence of inappropriate prescriptions as well as interventions to improve this professional conduct have been developed.

According to the Canadian Agency for Drugs and Technologies in Health (CADTH), there are several types of interventions targeted at various levels and components of health systems (Higgins and Green, 2011):

• Professional: (i) Interventions targeted at professionals to improve their prescribing practices; (ii) Interventions targeted at consumers to improve the use of medications.

• Organizational: Interventions that involve a change in the structure or delivery of health care.

• Financial: Interventions that focus on professional reimbursement, incentives, and penalties.

• Regulatory: Interventions that aim to change the provision of health services through regulatory frameworks.

These interventions require health professionals to analyze the pharmacotherapeutic strategy established for a patient. This is a continuous process that identifies and solves DRP and/or DNO based on need, efficacy and safety, with the goal of increasing effectiveness and decreasing the risks of pharmacotherapy. Examples include therapeutic strategy-related interventions, interventions related to the quantity of drugs and health education interventions (Brasil Ministério da Saúde, 2014). It is hypothesized, although there is no consensus, that professional, organizational, regulatory and financial interventions targeted at prescribers and consumers can be effective for improving the prescription and rational use of medications.

Goal

This overview investigated the available evidence on the effects of community-level pharmaceutical interventions to reduce the risks associated with polypharmacy in the elderly population over 65 years of age.

METHODS

Search Strategy

This overview covered studies published in the following databases: Cochrane Library, Epistemonikos, Health Evidence, Health Systems Evidence, Virtual Health Library (Portuguese acronym: BVS), and Google Scholar. There was no language or time restriction, including articles published up to May 2018. Systematic reviews, with or without meta-analysis, and economic evaluations were included. The search strategy included medical subject headings (MeSH) and health sciences descriptors (DeCS), using the keywords “Elderly,” “Polypharmacy,” and “Pharmaceutical intervention.” The search was adapted to the various electronic databases. Details of the search strategies are provided in Supplementary Material 1.

This study addressed the following question: Which community-level pharmaceutical interventions reduce the risks associated with polypharmacy in the elderly population over 65 years of age? In accordance with the PICO guidelines (Santos et al., 2007), studies with the following characteristics were included: Population (P): Individuals over 65 years of age; Intervention (I): Pharmaceutical interventions (pharmaceutical care); Control (C): No pharmaceutical intervention or any other intervention; and Outcome (O): Clinical, epidemiological, humanistic, and economic outcomes.

Studies focused on other age groups, such as adolescents and adults aged between 18 and 64 years, were excluded, along with studies that addressed interventions at other levels of care. The interventions of interest were those focused on identifying and solving problems related to polypharmacy, pharmaceutical care and reduction of the risks of medication use, at the community level.

Review Process

Data Selection, Categorization, and Extraction

The identification and selection of studies followed the Cochrane Collaboration methods for systematic reviews (Higgins and Green, 2011). The retrieved studies were imported into the Rayyan QCRI (Ouzzani et al., 2016) online platform, and the references from the included and excluded studies were imported into the Mendeley reference manager (Mendeley et al., 2017). The titles and abstracts of the retrieved studies were independently selected by two reviewers (OS; JB). All disagreements were resolved by consensus among the reviewers. The selection process was documented and is presented in the flowchart adapted from the Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) guidelines (Moher et al., 2009) (Figure 1).
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FIGURE 1. Flowchart of the selection process of the articles included in the review. Adapted from Moher et al. (2009). Complementary information: www.prisma-statement.org.



For the categorization of pharmaceutical interventions, the taxonomy proposed by the CADTH (Canadian Agency for Drugs Technologies in Health., 2018) and the Cochrane Effective Practice and Organization of Care (EPOC) taxonomy (Khalil et al., 2017) were used to classify interventions as professional, organizational, financial, regulatory or multifaceted. The outcomes of these interventions were compared to the outcomes of interventions by other professionals, outcomes with no pharmaceutical intervention or outcomes with any other community-level intervention. As outcome criterion, clinical and humanistic outcomes, including access to services (output), as well as epidemiological and economic outcomes were used. Other definitions and concepts are available in Supplementary Material 2.

An extraction form was used to collect the data of interest: article title, authors, journal, year of publication, last year of research, objectives, methods, statistics, risk of bias, main results, gaps, limitations, recommendations, equity analysis, quality assessment, conflicts of interest, and unanswered questions.

Excluded Articles

In total, 642 records were retrieved: 50 from Health Evidence, 197 from Epistemonikos, 194 from Cochrane, 116 from Health Systems Evidence, and 85 from the Virtual Health Library, with no articles retrieved from Google Scholar. Of these, 117 duplicates were removed, leaving 525 records. The titles and abstracts of the eligible studies were independently assessed by two reviewers (OS; JB). During the screening, 472 articles were excluded due to inadequacies regarding outcomes, target population, design and/or type of study and type of publication. A total of 53 articles were preselected based on the inclusion criteria. After reading the full text of the articles, 27 were excluded because of the scenarios, intervention types and outcomes. In the end, 16 articles were selected for this overview. The list of excluded articles is available in Supplementary Material 3.

Data Synthesis

A narrative-descriptive synthesis was prepared. This synthesis describes the interventions and evidence found, including the main findings relevant to the aims of this overview.

Quality Assessment of Included Studies

The quality assessment was performed independently for each study by two reviewers (OS; JB), and the results were compared. Disagreements were resolved by consensus. We used A MeaSurement Tool to Assess systematic Reviews (AMSTAR) (Shea et al., 2007) and the checklist for Assessment of Economic Evaluation Studies (AEES) (Silva et al., 2014) to evaluate the quality of systematic reviews. Individual evaluations are available in Supplementary Materials 4, 5.

Equity Considerations

Equity aspects were considered for the included studies, in particular, design approaches and reporting of issues related to health inequities. We used the PROGRESS framework (National Collaborating Centre for Methods and Tools, 2015), which includes place of residence, race/ethnicity/culture/language, occupation, sex/gender, religion, education level, socioeconomic status, and social capital. The PROGRESS framework was used to identify whether there were approaches and/or issues related to inequities in the outcomes of interest, in order to develop research and/or adapt research evidence and inform the design of new interventions (O'Neill et al., 2014).

The protocol of this overview was previously registered in PROSPERO (Booth, 2013) under number CRD42018093788/2018 (Soler and Barreto, 2018).

RESULTS

Profile and Characteristics of the Reviews

Sixteen articles met the inclusion criteria. The included studies were published between 2007 and 2017. They included 1 overview of systematic reviews, 12 systematic reviews, and 3 economic evaluations. The countries where the primary studies in these reviews were conducted include high-, middle-, and low-income countries. The characteristics of the included studies are provided in Supplementary Material 6 and the distribution of studies by country and continent in Supplementary Material 7.

Categories of Interventions and Outcomes

The categorization of interventions and outcomes based on the adopted frameworks is shown in Tables 1, 2. Clinical, epidemiological and humanistic outcomes, including access to services, were categorized for professional, organizational, financial, regulatory, and multifaceted interventions.


Table 1. Map of evidence on interventions for clinical outcomes.
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Table 2. Map of evidence on interventions for access to services, epidemiological, humanistic, and economic outcomes.
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Methodological Quality of Included Studies

The systematic reviews were graded based on the AMSTAR criteria, with scores varying from low to high quality (Supplementary Material 4). The economic evaluation studies were considered of high quality based on the AEES criteria (Supplementary Material 5).

The level of noncompliance with the AMSTAR criteria may be related to the year of publication of the article, as earlier studies tended to have lower scores. The least frequently met AMSTAR criteria, in ascending order, were list of studies (included and excluded), methods for aggregating study results, evaluation, and documentation of scientific quality of included studies, evaluation of probability of publication bias, the inclusion of gray literature, and declaration of conflicts of interest.

Reported Results

Synthesis of Evidence on Interventions for Clinical Outcomes

The results presented in Table 1 show the effects of various categories of interventions (professional, organizational, governmental, and multifaceted) on clinical outcomes related to polypharmacy and medication errors, adherence, and drug-related problems. The reported outcomes include reduced prescription of potentially inappropriate medicines, improved use of appropriate and safe medications, improved adherence, and reduced adverse drug events, adverse drug reactions, drug-drug interactions, and drug-related negative health outcomes.

Professional Interventions:

Review of drug use

Hajjar et al. (2007), Kaur et al. (2009), Mathumalar et al. (2011), Patterson et al. (2012), Cooper et al. (2015), Jórdan-Sánchez et al. (2015), Olaniyan et al. (2015), Khalil et al. (2017), presented evidence regarding the reduction of polypharmacy, medication errors, prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence. Hajjar et al. (2007) also found evidence for clinical outcomes related to reduction of drug-related problems, adverse drug events, adverse drug reactions, drug-drug interactions, and drug-related negative health outcomes.

Clinical Case Analysis and/or Evaluation

Kaur et al. (2009), Alldred et al. (2013), Olaniyan et al. (2015), and have published evidence on clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Educational Interventions Targeted at Prescribers

Kaur et al. (2009), Hajjar et al. (2007), Olaniyan et al. (2015), and Mathumalar et al. (2011) provided evidence for clinical outcomes related to the reduction of polypharmacy, medication errors and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Educational Interventions Targeted at Users and/or Caregivers

Kaur et al. (2009), Olaniyan et al. (2015), and Mathumalar et al. (2011), and presented evidence for clinical outcomes related to the reduction polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Organizational Interventions

Use of Information and/or Communication Technology for Active Search of Data and User Information

Olaniyan et al. (2015) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Use of Information and/or Communication Technology for Drug Information Services

Kaur et al. (2009) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Use of Information and/or Communication Technology for Clinical Decision-Making Support Systems

Kaur et al. (2009), Mathumalar et al. (2011), and Cooper et al. (2015) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Use of Information and/or Communication Technology for Risk Screening Tools

Patterson et al. (2012) and Olaniyan et al. (2015) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Provision of Pharmaceutical Care Services

Mathumalar et al. (2011), Patterson et al. (2012), Lee et al. (2013), Sáez-Benito et al. (2013), Cooper et al. (2015), Olaniyan et al. (2015), and Babar et al. (2017) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence. Lee et al. (2013) also found data on clinical outcomes regarding the reduction of drug-related problems, adverse drug events, adverse drug reactions, drug-drug interactions, and drug-related negative health outcomes.

Technical Management of Medications and/or Medication Logistics

Olaniyan et al. (2015) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Governmental Interventions: Regulation of Prescribing Practices

Kaur et al. (2009) presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence.

Financial Interventions: Incentive Programs to Change Prescribing Practices

Among the evaluated articles, no article specifically addressed this type of intervention, although there is evidence that such interventions can be effective in improving prescribing quality. It should be noted, however, that the CADTH has published evidence on interventions related to the improvement of prescribing quality using financial interventions (Higgins and Green, 2011).

Multifaceted Interventions

Hajjar et al. (2007), Alldred et al. (2013), Lee et al. (2013), Cooper et al. (2015), and Olaniyan et al. (2015), and presented evidence for clinical outcomes related to the reduction of polypharmacy, medication errors, and prescription of potentially inappropriate medications; improvement of the use of appropriate and safe medications; and improvement of adherence. Lee et al. (2013) also found data on clinical outcomes related to the reduction of drug-related problems, adverse drug events, adverse drug reactions, drug-drug interactions, and drug-related negative health outcomes.

Synthesis of Evidence on Epidemiological, Humanistic, and Economic Outcomes and Access to Services

The Table 2 shows the effects of different interventions (professional, organizational, governmental, financial, and multifaceted) on different outcomes: access to services (reduction of outpatient visits, home visits, visits to emergency and emergency services, hospitalizations hospital, time of hospital stay), epidemiological (morbidity and mortality), humanistic (improvement of health status, improvement of health-related quality of life), and economic (reduction of drug costs).

Professional Interventions:

Clinical Case Analysis and/or Evaluation

Hajjar et al. (2007) have presented evidence on epidemiological outcomes including reduction of morbidity and mortality.

Review of Drug Use

Hajjar et al. (2007) have presented evidence on epidemiological outcomes including reduction of morbidity and mortality.

Educational Interventions Targeted at Prescribers

Hajjar et al. (2007) have presented evidence on epidemiological outcomes including reduction of morbidity and mortality.

Educational Interventions Targeted at Users

Hajjar et al. (2007) have presented evidence on epidemiological outcomes including reduction of morbidity and mortality.

Organizational Interventions:

Provision of Pharmaceutical Care Services

Lee et al. (2013) and Babar et al. (2017) presented evidence on the improvement of access to services (output) and reduced hospital admissions. Lee et al. (2013) also found evidence for humanistic outcomes related such improved health status in terms of both clinical and surrogate outcomes. Jórdan-Sánchez et al. (2015) found evidence for improvement of health-related quality of life (HRQoL). Bojke et al. (2010) and Jórdan-Sánchez et al. (2015) found evidence on the reduction of drug costs. There is evidence that, on average, pharmaceutical care is economically viable and cost-effective, with an 80% probability reported by Bojke et al. (2010).

Equity Considerations in Included Studies

With regard to equity, we found that the criteria described in the studies were limited to place of residence in high-, middle-, and low-income countries. There was no mention of whether individuals lived in urban or rural areas, their race/ethnicity/culture/language or their sex/gender (Table 3). Thus, in general, the included studies did not address equity and did not include subgroup analyses to identify socioeconomic differences.


Table 3. PROGRESS framework.
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DISCUSSION AND CONCLUSION

This study aimed to provide an overview of systematic reviews and economic evaluations that addressed community-level pharmaceutical interventions to reduce the risks associated with polypharmacy in the elderly over 65 years. The elderly constitute the age group most at risk of polypharmacy and most susceptible to adverse events. For this population group, care at the community level represents one of the greatest challenges for health systems, especially for universal healthcare systems.

Polypharmacy refers to the prescription of both adequate and inadequate medications. Prescriptions must be made in a way that explicitly considers the overall effects of the total drug regimen and should be based on strong evidence to ensure rational use of medications.

Pharmaceutical care is an important part of universal healthcare systems in regard to ensuring rational use of drugs. Services provided at the points of care that include pharmaceutical care, whether delivered individually or collectively, are particularly important.

LIMITATIONS

This overview used systematic methods and a rigorous approach to identify and provide an up-to-date global synthesis of community-level pharmaceutical interventions that reduce the risks associated with polypharmacy in the elderly over 65 years of age.

A limitation of this study was that the results found did not allow a comparison between the studies, the quality of the evidence presented and the ethical conflicts. It is possible that potentially eligible systematic reviews might have been missed because they used different synonyms of the key descriptors.

The authors of the selected systematic reviews often warned readers to be cautious in the interpretation of the results, especially in view of the difficulty of aggregating data and the heterogeneity of the studies in terms of the variety, types, intensity and multiplicity of indicators and the use of narrative synthesis, as a meta-analysis was not possible.

IMPLICATIONS FOR PROFESSIONAL PRACTICE

The categories of interventions included in this overview (professional, organizational, regulatory, financial, and multifaceted) demonstrated the benefits of pharmaceutical care for improving outcomes in the elderly over 65 years of age. There is evidence that an adequate system for managing, prescribing, monitoring, and evaluating the use of medications is effective in reducing polypharmacy and improving adherence to medications, while decreasing drug costs, medication errors, drug-related problems, adverse drug reactions, drug-drug interactions, drug-related negative health outcomes, and hospital admissions. Such systems also improve access to services, the use of safe and adequate medications and health-related quality of life.

Implications for Research

In terms of implications for research, there is a substantial number of international studies showing that community-level interventions that reduce the risks associated with polypharmacy are complex and varied; there is no single path. However, authors of the systematic reviews selected in this overview highlight issues that remain unanswered, namely:

• Is there a difference between the socioeconomic and cultural profile of the elderly in terms of equity and clinical, humanistic, epidemiological, and economic outcomes?

• What types and/or models of pharmaceutical interventions provide monetary gains when compared to other intervention models?

• Is there a good cost-effectiveness and/or cost-utility ratio (life years gained, disability days avoided, QALY or DALY) in the long term for pharmaceutical care users?

• Are there psychological effects on patients receiving pharmaceutical care in terms of clinical, humanistic, epidemiological, and economic outcomes?

• Is there a positive impact of pharmaceutical care on the cognitive function and functional capacity of elderly patients?

• Which indicators are more specific and sensitive in measuring pharmaceutical interventions and their correlation with clinical, humanistic, epidemiological, and economic outcomes?

• Do multifaceted strategies for pharmaceutical care have a synergistic effect on clinical, humanistic, epidemiological, and economic outcomes?

• What is the minimum time (time scale) and/or frequency (daily, weekly, monthly) of pharmaceutical care provided to elderly patients necessary to be effective and/or efficient?

• Are the positive effects on clinical, humanistic, epidemiological, and economic outcomes persistent in the long-term?

There is a need for further investigation of the effect of various types of pharmaceutical interventions (professional, organizational, regulatory, financial, and multifaceted) on the improvement of pharmaceutical care in the elderly over 65 years of age.

Implications for Policies and Programs

As for the implications for policies and programs, pharmaceutical care stands out from an economic perspective as it is an efficient intervention to optimize prescribed medications and improve the quality of life in elderly persons taking multiple medications. Results from a cost-utility analysis suggest that pharmaceutical care is cost-effective.

There is evidence—with 80% probability—that pharmaceutical care is economically viable and profitable. This supports its incorporation into pharmaceutical assistance programs and/or policies, especially in universal healthcare systems based on access, quality and rational and sustainable use of medications at all levels of health care.

We know how important it is to ensure the establishment and implementation of evidence-based policies. Thus, we reiterate that, in universal and sustainable healthcare systems, pharmaceutical assistance and/or pharmaceutical care must be based on evidence of the efficacy and safety of the drugs, the effectiveness of the medications and the efficiency of the treatments.

Finally, we recommend that pharmaceutical professionals committed to efficient health policies should be included in multidisciplinary care teams to ensure that the elderly have access to high-quality and safe pharmacotherapy and a better quality of life.
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