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Abstract
Objective  To summarize evidence from published systematic reviews 
evaluating the effect of polypharmacy interventions on clinical and 
intermediate outcomes. It also summarizes the adverse events that may occur 
as a result of these interventions.

Data sources  A literature search was conducted using the electronic databases 
MEDLINE, Embase, CINAHL, Cochrane Central, and Cochrane Database of 
Systematic Reviews (PROSPERO registration number: CRD42018085767).

Study selection  The search yielded a total of 21,329 citations, of which 619 were 
reviewed as full text and 5 met the selection criteria. 

Synthesis  The polypharmacy interventions were found to produce statistically 
significant reductions in potentially inappropriate prescribing and improved 
medication adherence; however, the observed effects on clinical and 
intermediate outcomes were inconsistent. None of the included reviews 
reported any significant benefit of polypharmacy interventions for quality-
of-life outcomes. Specific to health care utilization and cost, polypharmacy 
interventions reduced health care resource usage and expenditure. The 
reviews reported no differences in adverse drug events between polypharmacy 
interventions and usual care groups. The overall certainty of evidence was 
reported as low to very low across included reviews.

Conclusion  Polypharmacy interventions are associated with reductions 
in potentially inappropriate prescribing and improvements in medication 
adherence. However, there is limited evidence of their effectiveness for clinical 
and intermediate outcomes. 

Editor’s key points
 Polypharmacy interventions 
are associated with reductions 
in potentially inappropriate 
prescribing and improved 
medication adherence. However, 
evidence of their effectiveness 
for patient-relevant clinical and 
intermediate outcomes is limited.

 Implementation of interventions 
has an important effect on success, 
with lack of communication between 
health providers and lack of an 
effective operationalized pathway for 
teamwork identified as barriers.

 High-quality research is needed on 
effective polypharmacy intervention 
and implementation characteristics 
and on whether reduction of 
polypharmacy can reverse negative 
clinical outcomes.
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Résumé
Objectif  Résumer les données probantes tirées de revues systématiques 
publiées qui évaluaient les effets d’interventions en matière de polypharmacie 
sur les résultats cliniques et intermédiaires. L’article fait aussi la synthèse 
des événements indésirables qui peuvent se produire à la suite de ces 
interventions.

Sources d’information  Une recherche documentaire a été effectuée au moyen 
des bases de données électroniques MEDLINE, Embase, CINAHL, Cochrane 
Central et de la base de données Cochrane des revues systématiques (numéro 
d’enregistrement PROSPERO : CRD42018085767).

Sélection des études  La recension a produit 21 329 citations au total. Le texte 
intégral de 619 d’entre elles a été passé en revue, et 5 articles répondaient aux 
critères de sélection. 

Synthèse  Il a été constaté que les interventions liées à la polypharmacie 
produisaient des réductions statistiquement significatives dans les 
prescriptions potentiellement inappropriées et une meilleure adhésion à 
la médication; par ailleurs, les effets observés sur les résultats cliniques 
et intermédiaires n’étaient pas uniformes. Aucune des revues incluses ne 
signalait de bienfaits importants pour les résultats liés à la qualité de vie. En 
ce qui a trait précisément à l’utilisation des soins de santé et aux coûts, les 
interventions liées à la polypharmacie réduisaient le recours aux ressources 
de la santé et les dépenses à cet égard. Les revues ne rapportaient aucune 
différence dans les événements médicamenteux indésirables entre les 
interventions en polypharmacie et les groupes de soins habituels. Les revues 
incluses évaluaient la certitude globale des données probantes comme étant 
de faible à très faible.  

Conclusion  Les interventions liées à la polypharmacie sont corrélées avec 
des réductions dans les prescriptions potentiellement inadéquates et des 
améliorations sur le plan de l’adhésion à la médication. Cependant, les 
données probantes sont limitées quant à leur efficacité pour les résultats 
cliniques et intermédiaires.  

Points de repère  
du rédacteur
 Les interventions liées à la 
polypharmacie sont corrélées 
avec des réductions dans les 
prescriptions potentiellement 
inappropriées et une meilleure 
adhésion à la médication. Toutefois, 
les données probantes sur leur 
efficacité quant aux résultats 
cliniques et intermédiaires relatifs 
aux patients sont limitées.

 La mise en œuvre des 
interventions influe 
considérablement sur leur réussite; 
le manque de communication 
entre les professionnels de la santé 
et l’absence d’un cheminement 
opérationnel efficace pour le travail 
en équipe ont été identifiés comme 
des obstacles. 

 Des recherches de grande 
qualité sont nécessaires sur les 
interventions efficaces liées 
à la polypharmacie et sur les 
caractéristiques de leur implantation, 
et pour savoir si la réduction de la 
polypharmacie peut inverser les 
issues cliniques défavorables. 
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According to the World Health Organization,1 the 
number of older persons (≥65 years) is expected 
to reach 1.5 billion by 2050, representing approxi-

mately 16% of the population worldwide. Although older 
adults are healthier today in comparison with those from 
previous generations, multimorbidity—that is, the pres-
ence of 2 or more concurrent chronic medical conditions—
continues to rise and is highly prevalent in this population.2

The term polypharmacy is defined as the concurrent 
use of multiple medications, with the chronic use of 5 or 
more medications the most commonly considered and 
clinically relevant minimum.3,4 Twenty-seven percent of 
older adults living in the community report taking 5 or 
more medications daily, and a large proportion of them 
are susceptible to increased risk of adverse health out-
comes and drug reactions.3 The number of older adults 
exposed to polypharmacy continues to rise among this 
population.5,6 Polypharmacy is associated with negative 
effects on long-term physical and cognitive functioning,7 
drug-drug interactions,8,9 nonadherence,10 adverse health 
outcomes (eg, falls, cognitive impairment, hospitalization, 
mortality),5,8,10,11 and medication errors.8,12,13 For example, 
the risk of adverse health outcomes is estimated to be 
13% with the use of 2 medications, 58% with 5 medica-
tions, and 82% with 7 or more medications.14

In recent decades, polypharmacy interventions have 
been developed with the intention to deprescribe, reduce 
the number or dose of inappropriate medications, and 
optimize appropriate medication prescription5,6,15 through 
the use of professional (eg, pharmacist), program-based 
(eg, medication review clinics), financial (eg, prescribing 
incentive schemes), and regulatory methods, tools, deci-
sion aids, or computer support systems.5,16,17 Such inter-
ventions can be explicit (eg, a criteria-based list such 
as a Beers list of medications that should be avoided in 
older adults) or implicit (eg, a judgment-based approach 
in which clinicians use empirical evidence and informa-
tion from patients to determine the appropriateness of 
medications).18 These interventions are often tailored, 
patient-centred, multifaceted, and flexible and have led to 
fewer hospital admissions, slower decline in quality of life 
(QOL), resolution of medication-related problems, removal 
of inappropriately prescribed medications, and improved 
medication appropriateness and adherence.5,16,19

Although such interventions hold potential for 
approaches to polypharmacy in primary care, the ben-
efits of such interventions remain unclear in terms of 
clinical and intermediate outcomes as well as adverse 
events among older adults living with multimorbidity. As 
such, the aim of this review of reviews was to summa-
rize the literature related to polypharmacy interventions 
in older adults living with multimorbidity in the primary 
care setting. Specifically, this review summarizes the 
effect of polypharmacy interventions on clinical and 
intermediate outcomes, and it summarizes the adverse 
events that occur as a result of these interventions.  

Our aim was to understand the effect and, if available, 
the approaches that seem successful to support the 
design and implementation of the most effective inter-
ventions in managing polypharmacy in older adults for 
primary care practitioners.5

—— Methods —— 

Search strategy 
For full details of the review, please see PROSPERO 
CRD42018085767. A literature search was conducted 
(Appendix A, available from CFPlus*) using the follow-
ing electronic databases: MEDLINE, Embase, CINAHL, 
Cochrane Central, and Cochrane Database of Systematic 
Reviews. As well, the lists of studies included in the sys-
tematic reviews were checked against our search to 
ensure any relevant citations that had been missed were 
found and assessed. 

Selection criteria 
Review studies were included if they met the inclu-
sion criteria outlined in Box 1. Specifically, we selected 
reviews focused on adults with chronic conditions tak-
ing 5 or more medications, where researchers assessed 
the following: the effect of interventions on clinical out-
comes, specifically mortality (all cause) and morbidity 
(hospitalization, serious adverse events, adverse drug 
withdrawal events, mobility outcomes including falls 
and fractures, mood, fatigue, and functional outcomes 
including instrumental activities of daily living and cog-
nitive functioning); and the effects of the interventions 
on intermediate outcomes, specifically improvements in 
blood pressure, glucose control, medication adherence, 
frailty, reducing polypharmacy, and medication burden. 
Two team members independently examined the studies 
based on the titles and abstracts, and a subset was iden-
tified for full-text review (Figure 1). Any disagreements 
between reviewers were resolved through discussions. 

Quality assessment 
Two authors independently rated the reviews using 
AMSTAR 2 (A Measurement Tool to Assess Systematic 
Reviews 2),20 which is a 16-item tool for assessing the 
methodologic quality of reviews; however, this tool is 
not intended to provide an overall quality ranking.

Data extraction and synthesis 
Data extraction was completed by 1 team member and 
verified by a second team member. Data were extracted on 
the aim of the review of reviews, inclusion criteria, poly-
pharmacy intervention characteristics, clinical outcomes, 
and intermediate outcomes. This included summarizing 

*Appendix A is available from https://www.cfp.ca. Go to the full 
text of the article online and click on the CFPlus tab.
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the overall effectiveness of the polypharmacy interven-
tions. A narrative synthesis was used to summarize the 
findings across all reviews and a frequency count of coded 
categories, where relevant, was also performed.

—— Synthesis —— 

Our search yielded a total of 21,329 citations, of which 
619 were reviewed as full text. Five reviews met the 
selection criteria.5,15,21-23 The included reviews were pub-
lished between 2014 and 2019. There were 2 narra-
tive summaries and 3 meta-analyses. Particular types 
of chronic conditions experienced by patients included 
or targeted in the reviews were not reported in 4 of the 
5 reviews. One review outlined the chronic conditions 
as asthma, diabetes, dyslipidemia, hypertension, car-
diovascular disease, and dementia. The mean number 
of medications taken daily by participants ranged from 
5.7 to 9.4. The sample sizes noted in the reviews ranged 
from 1925 to 61,006 (Table 1).5,15,21-23 Based on AMSTAR 
2 quality ratings, 3 studies21-23 were rated low quality, 1 
study15 was rated moderate quality, and 1 study5 was 
rated high quality (Table 2).

To evaluate different methods for identifying medica-
tions suitable for reduction, the reviews included studies 
that focused on both particular explicit screening tools 
(criteria-based tools), such as Beers criteria and STOPP-
START (Screening Tool of Older Persons’ Prescriptions 
and Screening Tool to Alert to Right Treatment) crite-
ria, and implicit screening approaches (judgment- or 
expert opinion–based tools), such as the Medication 
Appropriateness Index. The primary polypharmacy inter-
ventions in most of the studies in included reviews were 
led by pharmacists (and 2 of the 5 reviews limited their 
foci to pharmacist-led interventions), while a few also 
reported physician-led or multidisciplinary team–led 
interventions (involving GPs, geriatricians, pharmacists, 
and residential care staff). The operational components 
of the polypharmacy interventions largely included 
extended pharmacist consultations, medication reviews, 
and patient education. 

The settings in which the polypharmacy interventions 
were delivered varied and consisted of the following in 
combination: acute care hospitals, long-term care facili-
ties (ie, nursing homes, assisted living facilities), primary 
care (eg, physicians’ offices, community health centres), 
urgent care centres, outpatient clinics, community and 
centralized pharmacies, and home health care (ie, care 
provided in patients’ homes). 
The polypharmacy interventions were found to produce 
statistically significant reductions in potentially inap-
propriate prescribing (PIP) and improved medication 
adherence across all 5 reviews; however, the observed 
effects on downstream clinical and intermediate out-
comes were inconsistent. Three reviews assessed all-
cause mortality as an outcome of interest and reported 
no differences between intervention and usual care 
groups across included studies.5,15,22 A trend toward 
reduced all-cause mortality was reported for longer  
follow-up periods in 1 review.15 Four reviews evaluated 
health services utilization, assessing effects on hospi-
talization, length of stay, readmission, primary care vis-
its, and emergency department visits as outcomes.15,21-23 
Only 2 reviews found a benefit for polypharmacy inter-
ventions on health services use, in terms of fewer hos-
pitalizations and emergency department visits, when 
compared with usual care.21,23 None of the 5 reviews 
reported any significant benefit for polypharmacy inter-
ventions in terms of improvements in QOL outcomes 
(ie, 36-Item Short-Form Health Survey, EuroQol EQ-5D 
instrument, health-related QOL scale results) when 
compared with usual care. Specific to health care uti-
lization and cost, 2 reviews noted that polypharmacy 
interventions reduced the use of health care resources 
and expenditure.21,22 For adverse drug event outcomes, 
the reviews reported no significant differences between 
polypharmacy interventions and usual care groups.5,21,22 
The overall quality and certainty of evidence was 
reported as low to very low across 5 reviews, implying 

Box 1. Inclusion criteria

Participants or population
•	 Adults with chronic conditions taking 5 or more 

medications or as indicated by the study
•	 Excluding: pregnant women; children; adults in long-

term care or nursing homes

Interventions and exposures
•	 Any polypharmacy intervention in the primary care 

setting that may include the following: role (ie, 
pharmacist), a program (medication optimization 
clinic), tools, decision aids, or computer support 
systems to deprescribe, taper, or optimize medications. 
A polypharmacy intervention may be explicit  
(eg, polypharmacy questionnaire) or implicit (eg, 
medication review by a pharmacist) in nature

Comparators or controls
•	 Usual care or standard approaches to medication 

management in primary care

Context
•	 Settings: community-based; primary care; nursing 

homes or interventions that could easily be conducted 
in a primary care setting

Outcomes
•	 Clinical outcomes: mortality (all-cause), morbidity 

(hospitalization, adverse events related to medication), 
health-related quality of life 

•	 Disease-specific risk factors: improvements in cognitive 
functioning, blood pressure, glucose control, mood, 
medication adherence, mobility, falls, fatigue, 
instrumental activities of daily living, frailty, fractures, 
medication burden
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very little confidence in reported effect estimates and 
that the true effects of polypharmacy interventions 
might be very different from the estimated effects.

—— Discussion —— 

To our knowledge, this is the most up-to-date review of 
reviews that has systematically identified and synthe-
sized a diverse range of evidence about the benefits and 
relationships of polypharmacy interventions on clini-
cal and intermediate outcomes and the adverse events 
of such interventions among older adults living with 
chronic conditions. We systematically identified and syn-
thesized findings across 5 of the highest-quality reviews 
in the field using the accepted clinically relevant crite-
rion to operationalize polypharmacy (≥5 medications).

Overall, the polypharmacy interventions consistently 
produced statistically significant reductions in PIP and 
improved medication adherence; however, these ben-
efits were not shown to produce clinically meaningful 
changes in either clinical or intermediate outcomes in 
the studies evaluated. 

There are several possible explanations for these find-
ings. First, the evidence across all reviews was of low 
certainty and did not offer clear findings or conclusions 
regarding whether the interventions improved clinical and 
intermediate outcomes. This finding of weak evidence 
across reviews may be attributed to the heterogeneity and 
complexity of polypharmacy intervention components, 
criteria used to assess the appropriateness of medication, 
study design and settings, sample sizes, short follow-up 
duration, and diverse range of outcome measures used. 

Figure 1. PRISMA flowchart: Search results for polypharmacy interventions.
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. Such variability has the potential 
to limit the overall strength of the 
conclusions regarding the influ-
ence of the interventions on the 
clinical outcomes and intermedi-
ate outcomes. Some reviews were 
more narrowly focused, with 2 
focused on pharmacist-led inter-
ventions and 1 focused only on 
the effectiveness of studies using 1 
medication screening list (STOPP-
START criteria). Only 2 reviews 
took a broad view of interven-
tion types. Second, implementa-
tion appears key to the success or 
lack of success of the same inter-
vention type. In studies looking 
at pharmacist-led interventions, 
a lack of an effective operation-
alized pathway for teamwork or 
communication between health 
professionals conducting medi-
cation reviews and the prescriber 
may have influenced any effect. 
Similarly, the review of the STOPP-
START tool concluded that success 
depended heavily on the imple-
mentation of the tool. Thus, it 
may be the implementation of the 
intervention elements and not the 
intervention element per se. The 
reviews identified several inter-
professional barriers that likely 
had an impact on effectiveness 
of polypharmacy interventions, 
such as lack of information shar-
ing (ie, access to patients’ clinical 
information) and lack of collabo-
ration across multidisciplinary 
teams, particularly for pharmacist-
led interventions where the phar-
macists’ recommendations were 
not at times implemented by cor-
responding health care providers. 
Third, studies may not have had 
the sample size or adequate dura-
tion to be able to demonstrate 
downstream effects. Fourth, it is 
possible that, once established, 
the negative associations of poly-
pharmacy have limited reversibil-
ity with reduction in medications. 
Fifth, it is possible that negative 
associations of polypharmacy are 
highly confounded by the effects 
of multimorbidity. Finally, reviews 
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reported inconsistency across the primary focus of poly-
pharmacy interventions (ie, some studies focused on 
reducing the number of medications while others focused 
on improving the overall appropriateness of prescribing); 
however, none of the polypharmacy interventions used a 
combined approach as their primary focus.24

Implications for current  
practice and future research
The findings from this review of reviews have several 
implications for practice and research, particularly as 
polypharmacy continues to rise with the prevalence of 
multiple chronic comorbid conditions among the older 
adult population. 

Specific to practice, as shown by this review of 
reviews, polypharmacy interventions have the poten-
tial to reduce PIP and improve medication adherence. 
These outcomes alone are important in clinical practice, 
as the reverse of these (inappropriate prescribing and 
medication nonadherence) can have negative effects. 

This highlights the imperative for health care provid-
ers to incorporate polypharmacy interventions in their 
day-to-day clinical practices. Further, the sheer num-
ber of studies that have examined the effects of poly-
pharmacy interventions demonstrates that these types 
of interventions are possible to implement in a range 
of settings (primary care, long-term care, hospitals, etc); 
however, success or lack of success was closely tied to 
actual implementation, so assessing the feasibility and 
practicality of implementation in primary care settings 
and effective models for interprofessional teamwork is 
essential initial groundwork.

The challenge for researchers is to identify how a 
reduction in PIP and improvement in medication adher-
ence as a result of polypharmacy interventions might 
translate into changes in both clinical and intermediate 
outcomes. The degree of reversibility of negative clini-
cal outcomes associated with polypharmacy and the time 
to see an effect on clinically important outcomes need 
closer examination. It may not be surprising that if largely 

Table 2. AMSTAR 2 ratings

AMSTAR 2 QUESTIONS
JOHANSSON ET AL,15 

2016
RIORDAN ET AL,21 

2016
HILL-TAYLOR ET AL,22 

2016
PATTERSON ET AL,5 

2014
TASAI ET 

AL,23 2019

Uses elements of PICO Yes Yes Yes Yes Yes

Methods and protocols defined in 
advance and deviations reported

Yes No Partial yes Yes No

Authors explained selection of the 
study designs for inclusion

Yes Yes Yes Yes Yes

Comprehensive literature search 
strategy used

Yes Partial yes Yes Yes Partial yes

Study selection performed in duplicate Yes Yes Yes Yes Yes

Duplicate study selection Yes Yes Yes Yes Yes

Dual data extraction Yes No Yes Yes Yes

Excluded study list provided Yes Yes No Yes No

Included studies described adequately Yes Yes Yes Yes Yes

RCTs: satisfactory ROB technique used Yes Yes Yes Yes Partial yes

NRSI: satisfactory ROB technique used Partial yes No NA Yes NA

Funding sources reported No No No No No

RCT: meta-analysis–appropriate 
statistical methods

Yes No meta-analysis 
conducted

Yes Yes Yes

NRSI: meta-analysis–appropriate 
statistical methods

No NA No meta-analysis 
conducted

Yes NA

Impact of ROB on synthesis assessed Yes NA No Yes Yes

Did the review authors account for ROB 
in individual studies when interpreting 
or discussing the results of the review?

No No No Yes Yes

Heterogeneity Yes No Yes Yes Yes

Conflicts of interest Yes Yes Yes Yes Yes

Overall rating Moderate Low Low High Low

AMSTAR 2—A Measurement Tool to Assess Systematic Reviews 2; NA—not applicable; NRSI—non-randomized studies of intervention; PICO—patient or 
population, intervention, comparison, and outcomes; RCT—randomized controlled trial; ROB—risk of bias.
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medication-focused interventions are chosen, the effect 
will be seen in medication-focused outcome measures. 

Despite the rhetoric around patient priorities in care, 
few if any interventions incorporated this. Given that 
the aim of these complex interventions is to improve 
patient-relevant outcomes, but they currently have a 
weak effect on these, it would be interesting to test 
interventions to reduce medication numbers that are led 
not just by medication-guided appropriateness, but also 
by patient-guided appropriateness (priorities and prefer-
ences) to see whether this might improve the effect on 
patient-relevant outcomes, including QOL. 

It will be necessary for future research to examine 
potential mechanisms by which polypharmacy inter-
ventions may lead to potential improvements in clinical 
and intermediate outcomes, and not just PIP and medi-
cation adherence. Mechanisms may include examining 
theoretical underpinnings of the intervention, duration, 
focus, type and number of components, dose, mode 
of delivery and teaching method, and level of patient 
involvement, among other characteristics. 

The implementation of polypharmacy interventions 
can be quite challenging. This review of reviews high-
lights some barriers related to implementation that will 
need examination by future researchers. Addressing 
implementation challenges and testing solutions will 
promote fidelity and the likelihood of success, and it  
will increase the internal validity, construct validity, exter-
nal validity, and certainty of statistical conclusions in 
polypharmacy intervention research. Finally, the certainty 
of evidence across reviews was found to be of low qual-
ity, highlighting the importance for future research to 
attend to the rigour of methodologic aspects of studies.

Strengths and limitations
The review provided a comprehensive overview of the 
literature regarding polypharmacy interventions and 
the influence on clinical and intermediate outcomes for 
older adults living with multiple chronic conditions. The 
review identified a limited number of reviews synthesiz-
ing data from an array of studies and research designs, 
settings, chronic conditions, polypharmacy interventions, 
and outcomes. Synthesizing these findings has generated 
a comprehensive, evidence-based review of polyphar-
macy interventions. However, limitations are noteworthy 
in this review of reviews. First, we used a more strin-
gent criterion to operationalize polypharmacy definition 
across reviews (ie, ≥5 medications). However, the use 
of this criterion is considered more relevant for clini-
cal outcomes and supported in literature. There may, 
however, be strategies that focus on deprescribing sin-
gle medications and classes that, if they have a signifi-
cant effect on important outcomes, could be successfully 
used in a broader polypharmacy-based approach. Second, 
given the summarized nature of evidence in a review of 
reviews where individual studies are not reviewed, we 

are unable to comment on the most effective interven-
tion strategies or elements of efficacious interventions. 
Third, across reviews, limited information was provided 
regarding the types of chronic conditions and the effect of 
polypharmacy interventions on clinical and intermediate 
outcomes, resulting in some challenges in the synthesis 
of the evidence. Fourth, there is a possibility of over-
lap or duplication of polypharmacy intervention studies 
across reviews. Finally, in this review of reviews, we were 
unable to synthesize or meta-analyze data, which may 
have provided valuable empirical evidence and further 
strengthened the findings.

Conclusion 
Polypharmacy interventions are associated with reduc-
tions in PIP and improved medication adherence. 
However, there is limited evidence of their effective-
ness for clinical outcomes of importance to patients. 
Findings from this review highlight the importance of 
further high-quality research on polypharmacy interven-
tion characteristics, as these are complex interventions. 
Understanding the influence of the intervention charac-
teristics on clinical and intermediate outcomes will help 
guide and refine clinical practice. Further, understanding 
the implementation of these intervention characteristics 
may be just as, if not more important than, studying the 
characteristics themselves.      
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