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Introduction

Polypharmacy is a major concern in older adults, yet a simple cross-sectional count of
medications does not capture the potential complications (and benefits) that occur when
medications are started, stopped, and changed over time. The increased complexity that
arises from multiple medication changes may lead to problems with adherence and
confusion about proper medication use.[Van Wijk, Choudhry] In addition, because adverse
drug reactions often occur relatively soon after a medication is started, patients with recent
medication changes may be at increased risk of adverse drug events.[Forster] In this study,
we sought to longitudinally measure medication changes in a national sample of older
veterans as a measure of prescribing complexity in older adults.

Methods

We used Veteran Affairs (VA) outpatient pharmacy data combined with VA and Medicare
outpatient and inpatient claims data from fiscal year 2007 and 2008 to identify persons
enrolled in the VA who were age 65 or older, received one or more chronic medications
from VA as of April 1, 2007, and were alive and continuing to receive medications from VA
more than one year later. We restricted the sample to patients who obtained 80% or more of
their outpatient primary care and medicine subspecialty visits in the VA health system. We
focused on medications intended for chronic, regular use, defined as medications dispensed
with a supply of 25 or more days and no indication to use “as needed.”

We defined six types of medication changes. Additions were medications that were not
present at study baseline and were started over the following year. Restarts were similar to
additions, but comprised medications that had previously been used, were not present at
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baseline, but which were subsequently restarted after an extended period of non-use.
Discontinuations were medications that were present during or beyond baseline but were
subsequently not refilled up through 6 months beyond the study period. Disruptions were
interruptions of medication refills for = 6 months that were subsequently refilled. Dose
changes reflected changes in the daily dose of a medication, and intraclass substitutions
comprised replacement of a medication with another drug in the same drug class.

Among 350,415 veterans, mean age was 74 + 6 years, 98% were male, and 14% were
hospitalized over the year of follow-up. At baseline, patients were using a mean of 4.5 + 2.6
chronic medications. One year later, patients were using a mean of 4.6 + 2.8 medications,
with 77% of patients were taking no greater than 1 more or 1 fewer drugs than one year
prior.

Despite little change in the total number of medications, patients had a mean of 4.7 £ 4.6
medication changes over the one-year study period. Overall, 88% of patients had at least one
medication change and 12% of patients had ten or more medication changes (Figure).
Medication additions were the most common type of change, being observed in 61% of
patients, but other types of changes were common as well (Table).

The number of medications used at baseline was associated with the number of medications
changed over the following year (incidence rate ratio 1.13, 95% CI 1.13-1.13). However,
this association was not sufficiently robust that baseline medication use could strongly
predict the subsequent rate of medication changes. For example, among patients taking 2
medications at baseline, the median number of changes was 2, but one-quarter of these
patients had 5 or more medication changes. In contrast, among patients taking 10
medications at baseline, the median number of medication changes was 8, but one-quarter of
these patients had 4 or fewer medication changes.

In this nationwide study, older adults often had multiple drugs started, stopped, or otherwise
changed, with a mean of 4.7 medication changes per patient over a one-period. In contrast,
cross sectional counts of the number of medications taken at baseline and one year were
highly similar.

In older adults, a simple count of medications is often used to identify patients at elevated
risk of medication-related problems (“polypharmacy”). However, this approach does not
fully capture the true complexity of medication regimens and the potential for adverse
events, patient and clinician confusion, and medication non-adherence that can arise when
medications are started, stopped, and changed.[MRCI paper; Solem] It is important to note
that multiple mediation changes may often benefit patients as appropriate responses to
changing patient circumstances, and that future validation of our work is needed.
Nonetheless, the number of medication changes may serve as a novel, valuable, and readily
measurable marker of patients at high risk of medication-related problems, and help identify
patients who should be targeted for close attention and follow-up.
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Figure 3. Frequency of medication changesin older veteransover 1 year of follow-up
12% of patients had 10 or more medication changes over one year.
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Cross-sectional and cumulative changes in medication use over one year of follow-up

Table 1

Serial cross sectional characteristics

Number of medications at baseline (mean, SD) 45+26

Number of medications at 1-year follow-up (mean, SD) | 4.6+2.8
Cumulative changes over one year

Mean number of medication changes (mean, SD) 47+46

Patients with any medication changes

309,496 (88%)

Additions 213,506 (61%)
Restarts 74,744 (21%)
Discontinuations 202,567 (58%)

Disruptions

97,912 (28%)

Dose changes

178,291 (51%)

Intraclass substitution s

88,471 (25%)
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