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Potentially inappropriate prescribing in older persons

• Potentially inappropriate prescribing (PIP) is defined as the 
prescribing, or underprescribing, of medications for older persons 
that may cause significant harm

• PIP can be screened with
– Implicit tool (judgement based)  

• Medication Appropriateness Index (MAI)

– Explicit tool (criterion based): 
• Beers Criteria for Potentially Inappropriate Medication Use in Older Adults (Beers 

Criteria)
• Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions (STOPP)
• Screening Tool to Alert Doctors to Right Treatment (START)
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Known in the literature

• Pooled prevalence of PIP ranges from 22.6% for community-
dwelling older persons to 43.2% for nursing home residents

• PIP associated with adverse drug events (ADEs), lower quality 
of life, hospitalizations, and higher health care costs, and 
mortality
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Research Question

• Previous reviews evaluated PIP and its association to various outcomes 
included participants from heterogenous settings (such as tertiary 
healthcare settings, nursing homes and community dwelling).

• May not be applicable to primary care setting.

• We sought to conduct a systematic review with meta-analysis to pool the 
adverse outcomes of PIP reported in the literature, specifically focusing on 
older persons in primary care.
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Search strategy

• We systematically searched PubMed, Embase, CINAHL, Web of Science, 

Scopus, and PsycINFO from inception to January 7, 2017, using 

keywords and controlled vocabulary related to “older persons,” 

“primary care,” and “inappropriate prescribing.”

• Hand searched the references of review articles related to PIP
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Selection criteria

• Inclusion criteria:
– Studies recruited participants from primary care settings 
– ≥90% of the participants who were aged ≥65 years or reported subgroup analyses 

based on participants who were aged ≥65 years were 
– Observational study designs, such as cross-sectional, case-control, or cohort studies
– reported the adverse outcomes related to PIP, such as accident and emergency 

department (A&E) visits, ADEs, functional decline, health-related quality of life 
(HRQoL), hospitalizations, and mortality

• Exclusion criteria: 
– Participants recruited from non–primary care settings, such as tertiary hospitals or 

nursing homes
– Did not assess PIP based on published criteria
– Focused only on PIP related to a single class of drug, such as analgesics or antibiotics.
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Data extraction

• 2 reviewers independently selected eligible articles, extracted the 
relevant data, and assessed the risk of bias. Discordance resolved by 
discussion with a 3rd independent reviewer

• Extracted data included information on participants, study 
characteristics, criteria of PIP, measurement of adverse outcomes, effect 
estimates, and their 95% CI

• Risk of bias assessed with original 8-item Newcastle-Ottawa scale (NOS) 
which focuses on 3 key areas of potential bias: selection of participants, 
comparability of groups, and measurement of outcome
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Data analysis (Meta-analysis)

• Fixed-effect model (Mantel-Haenszel method)

• Continuous outcomes: Cohen’s standardized mean difference 
(SMD)

• Binary outcomes: log-transformed the effect estimates

• Heterogeneity: Q test and the I2 statistic

• Grading of Recommendations, Assessment, Development and 
Evaluation (GRADE) framework to classify the overall certainty 
of evidence
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Result

• 8 Articles included, involving 6 unique studies 
(all were cohort studies)

• Total of 77,624 participants

• Mean follow-up duration of 2.0 years

• All the included studies had low risk of bias and 
achieved max or near-max scores on the NOS
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Result (Key characteristic of included studies)
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Result (Meta-analysis: Beers Criteria)

• Figure 2 shows the forest plots for the adverse 
outcomes of PIP based on the Beers Criteria

• PIP significantly associated with:
 Functional decline (pooled RR 1.38; 95% CI, 1.06-

1.80) and 

 Hospitalizations (pooled RR 1.14; 95% CI, 1.01-1.29)

 Not with Mortality (pooled RR 0.98; 95% CI, 0.93-
1.05).
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Result (Meta-analysis: STOPP criteria)

• Figure 3 shows the forest plots for the adverse 
outcomes of PIP based on the STOPP criteria 

• PIP significantly associated with: 
 A&E visits (pooled RR 1.63; 95% CI, 1.32-2.00) 

 ADEs (pooled RR 1.34; 95% CI, 1.09-1.66) 

 functional decline (pooled RR 1.53; 95% CI, 1.08-2.18)
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Result (Meta-analysis: STOPP criteria)

Figure 3 (Cont.)

• PIP significantly associated with: 
 HRQoL (pooled SMD –0.26; 95% CI, –0.36 to –0.16)

 hospitalizations (pooled RR 1.25; 95% CI, 1.09-1.44).
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Result (GRADE assessment)

• Apart from HRQoL, the rest of the 
outcomes maintained “low” 
certainty of evidence consistent 
with meta-analytic results based on 
observational studies, with no 
further downgrades or upgrades in 
the GRADE assessment. 

• HRQoL was downgraded to “very 
low” certainty of evidence because 
of the high heterogeneity.
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Clinical Implication

• This study demonstrated the associations between PIP and a 
wide range of adverse outcomes and highlighted the 
relevance of PIP among older persons in primary care.

• The findings showed that the construct of PIP is more than 
just a consensus of good clinical practice, and they 
underscored the need to focus on PIP in primary care to 
improve patient outcomes
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Clinical Implication

• A variety of interventions (RCTs) have been evaluated to address 
PIP among community dwelling older persons

Intervention Description Example

Organizational Focus on changing the delivery
of health care services

Medication reviews by pharmacists

Professional Aim to improve the practice of health care 
professionals

Education, computerized clinical 
decision support systems (CCDSSs)

Multifaceted Combinations of organizational or 
professional interventions

Combination of multiple 
interventions
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Implication for future research

• Prior RCTs have infrequently reported on the clinical outcomes of 
interventions, with mostly reported only reduction of PIP

• Need further research to confirm that the reduction of PIP can 
have a direct effect in improving outcomes and that PIP has a 
direct causal relationship with the adverse outcomes

• Future RCTs should be adequately powered and have a sufficiently 
long follow-up period so that any difference in the outcomes can 
be captured sensitively
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This review 

highlights the need 

to address PIP in 

primary care

Call for further 

research on 

PIP 

interventions in 

primary care

Researchers to 

consider the potential 

implications of how PIP 

is operationalized

when designing future 

research on PIP

Conclusion
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