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Purpose. To systematically evaluate and summarize evidence across 
multiple systematic reviews (SRs) examining interventions addressing pol-
ypharmacy.

Summary. MEDLINE, the Cochrane Database of Systematic Reviews, and 
the Database of Abstracts of Reviews of Effects (DARE) were searched 
for SRs evaluating interventions addressing polypharmacy in adults pub-
lished from January 2004 to February 2017. Two authors independently 
screened, appraised, and extracted information. SRs with Assessment of 
Multiple Systematic Reviews (AMSTAR) scores below 8 were excluded. 
After extraction of relevant conclusions from each SR, evidence was sum-
marized and conclusions compared. Grading of Recommendations As-
sessment, Development and Evaluation (GRADE) methodology was used 
to assess evidence quality. Six SRs met the inclusion criteria, 4 of which 
used meta-analytic pooling. Five SRs focused on older adults. Four were 
not restricted to any specific disease type, whereas 1 focused on proton 
pump inhibitors and another focused on patients with severe dementia. 
Care settings and measured outcomes varied widely. SRs examining the 
impact on patient-centered outcomes, including morbidity, mortality, pa-
tient satisfaction, and utilization, found inconsistent evidence regarding 
the benefit of polypharmacy interventions, but most concluded that inter-
ventions had either null or uncertain impact. Two SRs assessing medica-
tion appropriateness found very low-quality evidence of modest improve-
ments with polypharmacy interventions.

Conclusion. An overview of SRs of interventions to address polyphar-
macy found 6 recent and high-quality SRs, mostly focused on older adults, 
in which both process and outcome measures were used to evaluate inter-
ventions. Despite the low quality of evidence in the underlying primary 
studies, both SRs that assessed medication appropriateness found evi-
dence that polypharmacy interventions improved it. However, there was 
no consistent evidence of any impact on downstream patient-centered 
outcomes such as healthcare utilization, morbidity, or mortality.
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The sickest patients in the commu-
nity are recently hospitalized elders. 

A  substantial component of their mor-
bidity and mortality is adverse drug 
events (ADEs).1–3 Moreover, the oldest, 
sickest patients are at highest risk for 
ADEs; they have the most complex and 
hazardous medication regimens but the 
fewest social and economic resources 
and the least physiologic reserve.4 This 

dangerous milieu frequently contributes 
to avoidable healthcare resource utiliza-
tion, morbidity, and even mortality.5

As part of a larger plan to create a 
toolkit of evidence-based practices to 
improve medication management for 
recently hospitalized elders, we sought 
first to systematically review inter-
ventions in 3 domains encompassing 
much of medication management: 

A systematic overview of systematic reviews evaluating 
interventions addressing polypharmacy
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postdischarge medication reconcilia-
tion, polypharmacy, and medication 
adherence. We address polypharmacy 
here; findings for the other 2 domains 
will be published subsequently as sep-
arate systematic overviews.

Polypharmacy is a major con-
tributor to ADEs among frail elders, 
especially among those recently hos-
pitalized. The most common definition 
of polypharmacy is strictly numerical, 
referring to the use of multiple medi-
cations daily.6 It has been argued, how-
ever, that a specific number of drugs 
does not indicate appropriateness of 
therapy, as all drugs may be neces-
sary and appropriate for treatment.6 
Therefore, there has been a shift toward 
the term inappropriate polypharmacy, 
which describes treatment where a pa-
tient has multiple morbidities and/or a 
complex condition that is being man-
aged with more than 1 medicine and 
where the potential harms outweigh 
the potential benefits.7

Because polypharmacy is an area 
of intense interest, interventions ad-
dressing polypharmacy have gener-
ated hundreds of primary studies and 
dozens of systematic reviews (SRs). 
Elucidating the central findings of this 
literature can be unwieldy due not only 
to its volume but also because findings 
may differ by study setting and popula-
tion, intervention characteristics, out-
comes measured, analytic methods, 
sample sizes, and even differing inter-
pretations. SRs have gained acceptance 
as a robust methodology to efficiently 
distill and summarize prior findings. 
However, because SRs may themselves 
be subject to the aforementioned con-
cerns, especially in areas in which sev-
eral SRs have been conducted, some 
researchers have encouraged the use 
of systematic overviews of SRs. With 
dozens of existing SRs on polyphar-
macy already published, we applied 
this systematic overview methodology. 
This approach allowed us to capitalize 
on both the accepted methodology of 
systematically evaluating literature and 
a large body of secondary literature.

Using this approach, we sought to 
understand and summarize existing 

evidence regarding the potential of 
interventions addressing polyphar-
macy to improve patient-centered out-
comes for older adults, specifically after 
hospitalization. Studies have shown 
that transitions of care (e.g., into and 
out of the hospital) are a particularly 
dangerous time in terms of medication 
safety due to factors such as disconti-
nuity of care, changes in medication 
regimens, the rushed nature of the dis-
charge process, and inadequate patient 
and/or caregiver education.8 Although 
this overview provides a foundation for 
a toolkit targeting the postdischarge 
period, we considered interventions 
implemented across all time periods, 
with the idea that some successful 
interventions might be reconfigured for 
the postdischarge period, during which 
medication management is perhaps 
most challenging.

Methods

The systematic overview was per-
formed in accordance with the Preferred 
Reporting Items for Systematic 
Reviews and Meta Analyses (PRISMA) 

statement9; the PRISMA checklist used 
may be found in the supplementary ma-
terial at www.ajhp.org (eAppendix A). 
For methodological guidance specific to 
systematic overviews of SRs, we also re-
ferred to published literature explicitly 
focused on this methodology.10–13

Data sources and searches.  
We performed a literature search in 
February 2017 using the databases 
MEDLINE, the Cochrane Database of 
Systematic Reviews, and the Database 
of Abstracts of Reviews of Effects 
(DARE). Two trained researchers de-
veloped search terms related to poly-
pharmacy. The searches were limited 
to English-language articles published 
from January 2004 through February 
2017, with a manual search of prior SR 
references to identify earlier or unpub-
lished SRs. The search strategies are de-
tailed in eAppendix B.

Selection of SRs.  SRs (with or 
without meta-analyses) were eligible 
for review if they evaluated interven-
tions addressing polypharmacy in 
adult patients. For the purposes of this 
overview, we considered an SR to be a 
summary of outcomes resulting from 
a detailed and comprehensive plan 
and search strategy for relevant evi-
dence derived a priori.14 We included 
SRs of studies with any study design 
and outcome. We excluded reviews fo-
cusing exclusively on interventions im-
plemented in low- to middle-income 
countries due to differences in care 
practices and healthcare infrastructure. 
We excluded SRs focused on interven-
tions, conditions, or patients unlikely to 
inform readmission prevention among 
older adults, such as those focused on 
optimizing antipsychotic medications 
and antiretroviral regimens for patients 
with HIV infection. However, we did 
not restrict inclusion to the inpatient 
setting, as patients from other settings 
such as skilled nursing facilities and 
adult care homes may be relevant due 
to their age and comorbidities.

Two trained reviewers independ-
ently screened titles and abstracts using 
the prespecified inclusion and exclu-
sion criteria. Next, 2 reviewers retrieved 
and examined full-text publications to 

KEY POINTS
 • Six high-quality systematic 

reviews of interventions ad-
dressing polypharmacy were 
identified.

 • The 2 systematic reviews con-
sidering the outcome of med-
ication appropriateness found 
improvements with use of poly-
pharmacy interventions; how-
ever, the underlying evidence 
assessed in these reviews was 
of low or very low quality.

 • No discernible impact of poly-
pharmacy interventions on 
more downstream and patient-
relevant outcomes (e.g., mor-
tality, symptoms, adverse drug 
events, hospitalizations) was 
apparent from the reviewed evi-
dence.
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determine eligibility. Research team 
members resolved discrepancies at 
the title-and-abstract and full-text 
screening levels by consensus in group 
meetings.

Quality evaluation.  We assessed  
the methodological quality of each 
relevant SR using the validated 
Assessment of Multiple Systematic 
Reviews (AMSTAR) instrument.15 The 
tool contains 11 requisite items that 
are rated as present or absent, such 
that each SR may receive a score ran-
ging from 0 to 11. Two reviewers 
independently applied the instru-
ment. Discrepancies were reconciled 
through oral discussion. SRs with an 
AMSTAR score below 8 were excluded 
from the data synthesis, as that is a 
commonly applied threshold for high-
quality SRs.

Data extraction.   For included 
SRs, 2 research team members inde-
pendently extracted data related to 
key characteristics using a standard-
ized data extraction tool. Extracted 
variables included dates of literature 
search, number and design of included 
primary studies, intervention type(s), 
patient population(s), setting(s), pri-
mary outcome measure(s), presence 
of meta-analytic techniques and any 
pooled estimates, and major conclu-
sions regarding intervention effective-
ness. Reviewers compared extracted 
data and reconciled discrepancies 
through oral discussion.

Quality of evidence.   We as-
sessed the quality of evidence for each 
conclusion within each SR by ap-
plying Grading of Recommendations 
Assessment, Development and 
Evaluation (GRADE) methodology.16 
We used objective criteria to assign 
a level of evidence in the following 
GRADE domains: study design; study 
quality; consistency; directness; and 
other modifying factors, including data 
imprecision and strength of effect esti-
mates. We did not assess the quality of 
the individual studies within the SRs 
but reported the risk of bias of studies 
as documented in the SRs. One author 
assessed GRADE level of evidence for 
each SR.

Synthesis.  We examined each 
SR’s major conclusions regarding the 
effectiveness of intervention strategies 
for the reported primary outcomes and 
classified authors’ conclusions into 1 of 
4 distinct categories: (1) a positive asso-
ciation between intervention strategy 
and outcome, (2) a negative association 
between intervention strategy and out-
come, (3) a null association between 
intervention strategy and outcome, 
and (4) preclusion from drawing con-
clusions due to limited or low-quality 
studies. We also documented whether 
conclusions were based on quanti-
tative (meta-analytic) or qualitative 
assessments.

Results

Study selection.  Our literature 
search identified 300 articles (Figure 1). 
After screening titles and abstracts, we 
selected 18 citations for full-text SR re-
view. After reviewing the full-text ver-
sions of these articles, we identified 
11 articles that met the inclusion cri-
teria.17–27 Of these 11 articles, 1 was an 
older version of a more recent Cochrane 
SR26 and 1 was a peer-reviewed journal 
version of a Cochrane SR.27 To avoid 
redundancy, we classified these 2 arti-
cles as duplicates. We then assessed the 
methodological quality of the remaining 
9 SRs.17–20,22,24,26,27 Six of these SRs received 
an AMSTAR score of 8 or higher. We re-
ported on and synthesized the findings 
of these 6 SRs.17–20,22,24

Study characteristics.  Table 1 
shows the major characteristics of in-
cluded SRs. All 6 SRs were published 
during the period 2014–2017.17–20,22,24 
Half (n = 3) of the SRs were published 
as Cochrane SRs,17,18,24 whereas the 
remainder were published in peer-
reviewed journals.19,20,22 Four of the SRs 
included meta-analytic techniques for 
pooling outcome data.18,19,22,24 Five SRs 
restricted study populations to older 
adults,17,19,20,22,24 whereas 1 included 
only individuals with gastroesophageal 
reflux disease taking proton pump in-
hibitors.18 Of the 5 SRs focused on older 
adults, 4 were not restricted to pa-
tients of a specific disease type,17,19,22,24 
while 1 focused on patients with severe 

dementia.20 The care settings discussed 
in the SRs varied widely; 2 SRs in-
cluded only studies in nursing or care 
homes,17,20 1 included studies in an out-
patient setting only,18 and 3 included 
studies in mixed settings such as hos-
pitals, care facilities, and outpatient or 
primary care.19,22,24

All 6 SRs focused broadly on 1 of 
2 major categories of polypharmacy 
interventions: (1) deprescribing18,22 
and (2) any intervention aimed at op-
timizing prescribing.17,19,20,24 Among 
the 2 SRs focused on deprescribing,18,22 
one focused on the deprescribing 
of proton pump inhibitors18 and the 
other assessed the deprescribing of 1 
or more medications.22 Interventions 
for the deprescribing of proton pump 
inhibitors included on-demand 
deprescribing and abrupt stopping of 
medication.18 Deprescribing interven-
tions for 1 or more medications in-
cluded both patient-specific efforts led 
by a doctor, pharmacist, nurse, or mul-
tidisciplinary team, often incorporating 
medication review, and generalized 
education programs aimed at doc-
tors and nurses.22 Medication optimi-
zation interventions implemented in 
adult care homes consisted of med-
ication review by pharmacists and 
doctors, multidisciplinary case confer-
encing, provider education, and clin-
ical decision support.17,20 Interventions 
aimed at medication optimization 
in primary and inpatient care set-
tings included pharmacist-led medi-
cation review using tools such as the 
Medication Appropriateness Index and 
the Screening Tool of Older Persons’ 
Potentially Inappropriate Prescriptions 
(STOPP)/Screening Tool), pharmacist-
provided patient education, provider 
education, multidisciplinary team–led 
medication review, and computerized 
decision support.19,24

Major study conclusions. 
Primary outcomes assessed by the SRs 
were extremely varied (Table 2). The 2 
SRs evaluating deprescribing interven-
tions assessed mortality, symptoms, 
drug use, and patient satisfaction. Page 
et al.22 conducted a meta-analysis of 116 
studies of patient-specific interventions 
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and reported that mortality was sig-
nificantly reduced in nonrandomized 
studies (pooled odds ratio [OR], 0.32; 
95% confidence interval [CI], 0.17–0.60) 
and in randomized studies (pooled 
OR, 0.62; 95% CI, 0.43–0.88); however, 
non–patient-specific interventions had 
a null effect on mortality in both ran-
domized studies (pooled OR, 0.82; 95% 
CI, 0.61–1.11) and randomized studies 
(pooled OR, 1.21; 95% CI, 0.86–1.69). 
The GRADE quality of evidence on 
which these conclusions were based 
was low. In the other SR focused on 
deprescribing, Boghossian et  al.18 re-
ported that on-demand deprescribing 
of proton pump inhibitors could reduce 
pill burden, measured as pill use per 
week per patient (pooled mean differ-
ence with intervention versus continued 

use, –3.79 pills; 95% CI, –4.73 to –2.84 
pills) but also noted a statistically signif-
icant increase in symptoms (pooled risk 
ratio [RR], 1.71; 95% CI, 1.31–2.21) and 
decreased patient satisfaction (pooled 
RR, 1.82; 95% CI, 1.26–2.65). The quality 
of evidence for the outcomes of pill 
burden, symptoms, and patient satis-
faction were assessed as moderate, low, 
and very low, respectively.18

In the 2 SRs that examined the effec-
tiveness of polypharmacy interventions 
aimed at optimizing prescribing,17,19,20,24 
the primary outcomes assessed varied 
widely and included mortality, drug 
use, medication appropriateness, 
ADEs, and hospitalizations. Neither of 
2 SRs assessing the effect on mortality 
found that interventions reduced it.17,19 
Of the 2 SRs reporting on medication 

appropriateness,20,24 the first used 
meta-analytic pooling to conclude that 
polypharmacy interventions, such as 
pharmaceutical care, have been effec-
tive at improving medication appro-
priateness; however, this conclusion 
was based on low-quality or very low-
quality evidence.24 The second SR re-
ported that multidisciplinary teams, 
medication review, and provider ed-
ucation were the most effective inter-
vention components for improving 
medication appropriateness; quality 
of evidence for these conclusions 
was very low.20 The following addi-
tional outcomes were assessed in this 
subset of SRs, but no evidence for the 
effectiveness of prescribing-focused 
polypharmacy interventions was 
found: medication-related problems, 

Figure 1. PRISMA flow diagram.
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including ADEs17,24; drug use19; medi-
cation adherence24; quality of life24; and 
hospitalizations.17,19

Quality evaluations. The quality 
assessments of the included SRs using 
the AMSTAR instrument are described 
in eAppendix C. The median score was 
10.5 (interquartile range, 9.5–11.0).

Discussion

In summary, we found 6 high-
quality SRs on interventions addressing 
polypharmacy, all of which were pub-
lished after 2013. Five of these SRs 
focused on older adults. Four SRs fo-
cused on interventions that optimized 
prescribing, whereas 2 concentrated 
on deprescribing exclusively. Both SRs 
considering the outcome of medica-
tion appropriateness found improve-
ments. However, these SRs were based 
on low-quality or very low-quality evi-
dence. Furthermore, the clinical signif-
icance of improvements in medication 
appropriateness was noted to be “un-
clear” in one review.24 With respect to 
patient-centered outcomes (mortality, 
morbidity, and healthcare resource 
utilization), there was little evidence 
of benefit except for 1 SR reporting sig-
nificant reductions in drug use with 
deprescribing interventions.

The only other SR that presented 
evidence of more downstream, patient-
centered benefit was that of Page et al., 
which found in a subanalysis that mor-
tality was “significantly reduced when 
patient-specific deprescribing inter-
ventions were applied in [randomized 
controlled trials].” 22 This SR was no-
table for its liberal inclusion of primary 
studies. In all, it considered results 
from 132 publications describing 116 
studies. Upon applying GRADE criteria, 
the level of evidence for this SR con-
clusion was assessed as low. In light of 
this low quality of evidence, we are hes-
itant to accept this conclusion without 
further study. Furthermore, in seeking 
to isolate which specific interventions 
might reduce mortality, it was disap-
pointing that none of the component 
studies achieved statistical significance 
alone or clearly stood out as driving the 
pooled estimate.

Nonetheless, there is face va-
lidity to the idea that patient-specific 
deprescribing interventions would 
be more successful than less tailored 
interventions (e.g., generalized edu-
cational campaigns). Face validity is 
an accepted criterion for determining 
which predictors to include in a model, 
and we would advocate for its use in 
this context of low-quality evidence. 
Our major practical insight from this 
overview is a recommendation that 
provider organizations interested in 
addressing polypharmacy concentrate 
first on patient-specific deprescribing 
interventions. Such specificity might be 
achieved via clinical decision support, 
via pharmacy personnel, or by other 
means. One example of such an inter-
vention is found in the SR by Kroger 
et al.,20 wherein Verrue et al.28 found that 
medication review conducted by phar-
macists using the Beers criteria (in-
cluding 11 patient-specific advisories 
for potentially hazardous drug–disease 
and drug–syndrome interactions) re-
sulted in increased medication ap-
propriateness, as measured by several 
instruments.

Although we are unaware of any 
other overview of SRs in this area with 
which to compare our findings, the 
different component SRs are them-
selves perhaps the best comparators. 
The 3 Cochrane SRs, which are known 
for their excellent methodological 
standards, all noted the poor quality 
of existing evidence and the need for 
more research. The other included SRs 
tended to include more primary studies 
but were no more likely to find inter-
ventions to be effective.

In organizing and assessing SR-level 
evidence of polypharmacy interven-
tions, our overview helped to map out 
existing evidence on the effectiveness 
of such interventions by population, 
measured outcomes, and interven-
tion types. Our findings suggest that 
there is significant interest in inter-
ventions to improve polypharmacy, 
with the published literature assessing 
a wide variety of patient outcomes. 
We hope that our work provides deci-
sion makers, as well as physicians and 

other healthcare professionals, with a 
clear understanding of the evidence 
available in this area and helps direct 
readers to more targeted information. 
Beyond summarizing and enhancing 
the accessibility of existing literature, 
our overview highlights the absence of 
high-quality evidence to inform high-
quality SRs. Although our overview 
identified 6 SRs that employed high-
quality methodology, there were few 
strategies for which high-quality evi-
dence of effectiveness was found.

Our work has several limitations. 
As with all reviews of existing litera-
ture, a central limitation of our review 
was the quality and scope of existing 
evidence. Just as SRs often address 
quality concerns by focusing on high-
quality primary literature, we focused 
on high-quality SRs. Although this 
quality-based filtering tended to exac-
erbate scope deficiencies, the included 
SRs offered a range of strict to lenient 
methodological perspectives, such that 
results from a variety of primary studies 
were incorporated. Furthermore, even 
though our clinical area of interest in-
volved older adults at care transitions, 
we included SRs focusing on other care 
settings. This broad scope was inten-
tional and stemmed from an idea that 
polypharmacy interventions found 
to be successful in other (e.g., outpa-
tient) settings might also offer benefit 
at care transitions. Because few studies 
in the polypharmacy literature focus 
on care transitions, limiting a search to 
this care setting would have required 
extreme compromises in scope or 
quality.

A second limitation involved our 
distance from the primary literature. 
Although we chose to conduct an over-
view of SRs to capitalize on prior work, 
we also recognized that this method-
ology may miss some of the nuance 
appreciable in an SR or by conducting 
primary research. Finally, the fact that 
all of the identified SRs were published 
after 2013 suggests that polypharmacy 
is an emerging area, with a literature 
base that may still be rapidly evolving. 
Further high-quality studies are needed 
to assess the impact of efforts of reduce 
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polypharmacy on patient care, espe-
cially among older adults undergoing 
transitions of care.

Conclusion

An overview of SRs of interventions 
to address polypharmacy found 6 re-
cent and high-quality SRs, mostly fo-
cused on older adults, in which both 
process and outcome measures were 
used to evaluate interventions. Despite 
the low quality of evidence in the un-
derlying primary studies, both SRs that 
assessed medication appropriateness 
found evidence that polypharmacy 
interventions improved it. However, 
there was no consistent evidence of 
any impact on downstream patient-
centered outcomes such as healthcare 
utilization, morbidity, or mortality.
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