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ORIGINAL RESEARCH

Medication Use by Alternate Level of Care
Patients: A Descriptive Analysis

Mehrdad Azimi, Lisa Burry, Christinne Duclos, Jordan Pelc, Jason X Nie, and Ross Upshur

ABSTRACT

Background: The population of patients designated as alternate level of
care (ALC) consists predominantly of frail older adults who are medically
stable and awaiting discharge from hospital. They have complex medica-
tion regimens, often including potentially inappropriate medications
(PIMs). There has been increasing emphasis on managing the burden that
ALC patients place on the health care system, but little is known about
their health care needs.

Objective: To characterize the medication regimens, including use of
PIMs, of ALC patients at the study institution.

Methods: A cross-sectional chart audit of ALC patients was conducted
between May and July 2017. For all patients in the sample, each medication
was categorized by therapeutic class, and PIMs were categorized according
to the Beers criteria, the STOPP/START criteria, and an established list
of high-alert medications.

Results: A total of 82 patients met the audit criteria, for whom the mean
number of chronic conditions was 6.4 (standard deviation [SD] 3.3) and
the mean number of prescribed medications was 12.8 (SD 6.9). Twenty-
four (29%) of the patients were receiving at least 1 drug from 7 different
drug classes. All but one of the patients had PIMs in their regimen;
the frequency of PIMs was highest according to the Beers criteria (mean
3.9 [SD 2.6] medications per patient).

Conclusions: At the study institution, ALC patients had on average more
than 6 chronic conditions managed with at least 12 medications, of which
one-quarter were PIMs. These data will be used to inform next steps in
making recommendations to simplify, reduce, or discontinue medications
for which there is an unclear indication, lack of effectiveness, or evidence
of potential harm.

Keywords: alternate level of care, polypharmacy, potentially inappropriate
medications, older adults
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RESUME

Contexte : La population de patients désignés comme « niveaux de soins
alternatifs » (NSA) se compose majoritairement d’ainés faibles, médicalement
stables et en attente de leur congé hospitalier. Ils suivent des traitements
médicamenteux complexes qui comprennent souvent des médicaments
potentiellement contre-indiqués (MPCI). Laccent a été progressivement
mis sur la gestion du fardeau que les patients NSA font peser sur le systeme
de soins de santé, mais on connait peu de choses sur leurs besoins en
matitre de soins de santé.

Objectif : Décrire les traitements médicamenteux, y compris ['utilisation
des MPCI, des patients NSA dans I'institution ot1 s'est déroulée I'étude.

Méthodes : Une vérification transversale des dossiers de patients NSA
a été menée entre mai et juillet 2017. Chaque médicament pris par les
patients de I'échantillon a été classé selon sa catégorie thérapeutique, et
les MPCI ont été catégorisés selon les criteres de Beers, les criteres
STOPP/START ainsi qu'une liste établie de médicaments dont le niveau
d’alerte est élevé.

Résultats : Au total, 82 patients remplissaient les criteres de 'audit, car le
nombre moyen de maladies chroniques était de 6,4 (écart type [ET] 3,3)
et le nombre moyen de médicaments prescrits se montait 2 12,8 (ET 6,9).
Vingt-quatre (29 %) patients recevaient au moins un médicament de
sept classes médicamenteuses différentes. Tous les patients sauf un avaient
des MPCI dans leur programme. La fréquence des MPCI était plus
élevée selon les criteres de Beers (moyenne de MPCI par patient de

3,9 [ET 2,0)).

Conclusions : Sur le lieu de I'étude, les patients NSA avaient en
moyenne plus de six maladies chroniques gérées a 'aide d’au moins
12 médicaments, dont un quart était des MPCI. Ces données scront
utilisées pour informer les cliniciens sur les étapes suivantes et formuler
des recommandations afin de simplifier, de réduire ou d’arréter les
médicaments pour lesquels I'indication n'est pas claire, dont l'efficacité
est insuffisante ou sur lesquels il existe des données probantes faisant état

de dangers potentiels.

Mots-clés :
potentiellement contre-indiqués, ainés

autres niveaux de soins, polypharmacie, médicaments
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INTRODUCTION

esearch indicates that older adults are taking increasingly

more medications.! Although there is disagreement about
the best definition, polypharmacy is often defined as 5 or more
medications for the same patient.” Polypharmacy is known to
increase the risk of adverse drug events, drug—drug and drug—
disease interactions, nonadherence, inappropriate prescribing,
falls, hospitalization, and death.? In addition, polypharmacy may
lead to medication wastage and a burden to society in terms of
health care spending.

Opver the past 2 decades, methods have been developed to
standardize the assessment of medication appropriateness for older
adults, with the goal of reducing inappropriate prescribing and
thus improving patients’ outcomes.” These established methods
include the Beers Criteria for Potentially Inappropriate Medica-
tion (PIM) Use in Older Adults,® the STOPP/START criteria,’
and high-alert medications as identified by the Institute for Safe
Medication Practices (US).® Nonetheless, inappropriate medica-
tion use is common, especially in the setting of multimorbidity
and polypharmacy.>!?

One population that may be particularly at risk for polyphar-
macy and exposure to PIMs consists of hospitalized patients who
are medically appropriate for discharge from hospital, but who
remain in hospital awaiting discharge disposition. Prolonged stay
in hospital for disposition reasons, rather than clinical need, is
known as alternate level of care (ALC)."! These patients are at risk
of polypharmacy because of their advanced age, multiple chronic
conditions, and the prolonged hospital stay. The ALC burden on
Canadian health care is large and growing, representing 5% of all
hospitalizations and contributing 14% of hospital days in acute
care settings across Canada (data from 2009)."" ALC patients are
mainly older adults (= 65 years of age) with frailty and cognitive
or behavioural problems.'>™ Although the ALC population
is growing, to date there have been few studies examining the
medication regimens of these patients, and only one has investi-
gated the potential appropriateness of medications.” The objective
of the current study was to present a descriptive analysis of
medication regimens used by ALC patients in a large tertiary care
centre and to characterize the potential inappropriateness of
medications prescribed for this patient population.

METHODS
Study Design

Between May and July 2017, we conducted a cross-sectional
audit of patients who were designated ALC at 2 of our institu-
tional sites, Mount Sinai Hospital and Bridgepoint Active
Healthcare, in Toronto, Ontario. This quality improvement scudy
was intended to gain a baseline understanding of medication use
in this population and to help design future intervention work.
Ethics approval was not required for the purpose of this quality
improvement study.
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Study Population

Patients designated as ALC in the hospital’s computer system
between May and July 2017 were considered for inclusion in this
study. Patients with incomplete data and those missing one or
more health-related reports from the electronic database (e.g.,
preadmission medications, ongoing chronic conditions) were ex-
cluded from the study. Patients who were discharged before as-
sessment or for whom medication data were no longer available

in the electronic database were also excluded.

Data Collection

Data were extracted from electronic records. For each
individual patient, complete records were collected within a single
day, providing a synopsis of their health status parameters. The
research team designed an electronic case report based on previous
work by the team. For each patient, the following data were
extracted from the chart: demographic characteristics, reason for
admission, expected postdischarge destination, length of stay in
acute care hospital (calculated from admission date to audit date),
length of ALC stay (calculated from date of ALC designation to
audit date), history of falls, most current Morse fall risk,'® and
preadmission health status (based on admission notes, including
number of chronic conditions). For each patient, we calculated
the complexity score (sum of number of chronic conditions
and number of medications).” We also extracted details of the
medications in use at the time of admission to hospital from the
best possible medication history and details of all medications
given during the hospital stay (e.g., drug name, dose and
frequency, and pill burden) from the medication administration
record on the day of the audit. Pill burden was defined as the
cumulative number of all solid oral dosage formulations
prescribed per patient, which is a measure of the burden placed
on a patient to take a specified number of solid oral medications
(e.g., tablets, capsules). Data were entered into an Excel spread-
sheet (Microsoft Corporation, Redmond, Washington), with
standardized data entry using categorization by searchable

drop-down menus.

Data Processing and Analysis

The medications were coded in terms of specific drug classes
generated by the team (based on general use rather than an official
classification). The following specific drug classes were used:
psychotropic, cardiovascular, hematologic, endocrine, analgesic/
anti-inflammatory, anti-infective, genital/urinary, respiratory,
musculoskeletal, topical, supplements/natural health products,
gastrointestinal (including bowel routines), and “other”. An
exhaustive list of these medication classes, as well as the specific
drugs belonging to each class, is provided in Appendix 1 (available
at hteps://www.cjhp-online.ca/index.php/cjhp/issue/view/191/

showToc). Medication appropriateness was assessed according
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to the following criteria for inappropriate medications: Beers
criteria,® STOPP/START criteria,” and high-alert medications.®
The medications identified by these criteria may not be
appropriate for certain patient populations (e.g., older adults with
multimorbid conditions). Any medication used by a patient in
the study sample that appeared on any of these lists was flagged
as a PIM and was included in the analysis. This process was not
intended to assess the clinical relevance of the prescribed medica-
tions, but rather to collect information on medications that might
be deemed inappropriate according to the inappropriate medica-
tion references.® In addition, flagged PIMs were not based on
the wrong classes of medications being prescribed for specific con-
ditions or a lack of prescribing. The proportion of each patient’s
regimen represented by PIMs was calculated using each of
the Beers criteria, the STOPP/START criteria, and the list of
high-alert medications separately, and also using a combination
of all 3 lists. Descriptive statistics, such as mean and standard
deviation (SD) or median and interquartile range (IQR), were
calculated as appropriate.

RESULTS

Of 93 patients with an ALC designation in the computer
system, 82 patients (14 at Mount Sinai Hospital, 68 at Bridge-
point) met the inclusion criteria (Figure 1). The remaining 11
patients were excluded because health status information was
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Figure 1. Flow chart of inclusion and exclusion criteria
for study participants. ALC = alternate level of care,
BP = Bridgepoint Active Healthcare, MSH = Mount
Sinai Hospital.
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incomplete upon audit. Forty-three (52%) of the patients were
women, and the overall mean age was 75.6 (SD 15.1) years (Table
1). The mean number of chronic conditions before admission to
hospital was 6.4 (SD 3.3) per patient, for which a mean of
12.8 (SD 6.9) distinct medications had been prescribed. A history
of falls in the past 3 months was common (78% [64/81]), and
73% (59/81) of the patients were still considered to be at high
risk of falling.

Data about prescriptions for these ALC patients are
presented in Table 2. The mean number of medications per
patient at the time of the audit was 17.6 (SD 5.2), and 64.7% of
the prescriptions (943/1458) were scheduled orders (i.e., not for
as-needed administration). The overall mean daily pill burden,
which represented solid oral dosage formulations for all standing
and PRN prescriptions, was 18.5 (SD 9.5) per patient, whereas
the mean daily pill burden for standing orders alone was 10.1

(SD 6.3) per patient.

Table 1. Demographic Characteristics of Participants

Characteristic No. (%) of Patients*
(n=82)
Age (years) (mean = SD) 75.6+15.1
Sex (female) 43 (52)
ALC discharge destination
Long-term care bed 67 (82)
Supportive housing 4 (5
Geriatric rehabilitation 1T (N
Home with CCAC 4 (5)
Unknown 6 (7)
Morse fall risk
High 60 (73)
Moderate 14 (17)
Low 8 (10)

Length of stay (days) (median and IQR) 281(107.8-596.3)
Length of ALC (days) (median and IQR) 182 (54.3-379.8)

ALC = alternate level of care, CCAC = Community Care Access
Centre.
*Except where indicated otherwise.

Table 2. Characteristics of Prescriptions

Characteristic Per-Patient Mean + SD*
Hospital data (n = 82 patients)

Total no. of prescriptions 1458

No. of standing and PRN't orders 17.6+5.2

per patient

No. of standing orders only 11.4+£41

per patient$

Pill burden§ (n = 78 patients)

For standing and PRN' orders 18.5+9.5

For standing orders only 10.1£6.3

PR(;\I = administration on as-needed basis, standing orders = scheduled
orders.

*Except where indicated otherwise.

tMaximum PRN frequency.

$0f the 1458 prescriptions, 943 (64.7%) were standing orders.
§Number of solid oral dosage formulations prescribed to the patient
for daily administration.
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The most frequently prescribed medication class was
gastrointestinal drugs (mean 4.8 [SD 1.8] drugs per patient).
Laxatives used for routine bowel preparation accounted for most
of this class (mean 3.83 laxatives prescribed per patient; see
Appendix 2, available at https://www.cjhp-online.ca/index.php/
gjhp/issue/view/191/showToc). Supplements, cardiovascular
drugs, and psychotropic agents were the next most frequently
prescribed classes, with means of 2.8 (SD 1.6), 2.7 (SD 1.7), and
2.5 (SD 1.5) medications per patient, respectively (Table 3). Most
psychotropics used by these patients were antipsychotics
(36 paticnts) or antidepressants (31 patients). Figure 2 shows the
proportion of patients by number of medication classes in their
individual regimens. For 24 (29%) of the 82 patients, at least
1 drug from 7 different classes of medications was prescribed
for concurrent use, and some patients had medications from 8 or

9 different classes (14/82 [17%] in each case). None of the

Table 3. Medications by Class

Medication No. of No. of Drugs in
Class Patients with > 1 Class per Patient
Drug in Class (Mean = SD)
Gastrointestinal 81 48+1.8
Supplement/NHP 75 28+16
Cardiovascular 62 2717
Psychotropic 62 2515
Analgesic/ 80 1.9+ 1
anti-inflammatory
Topical 49 19«1
Respiratory 25 1.8+£12
Endocrine 31 1507
Genital/urinary 10 1.4£05
Hematologic 59 1305
Musculoskeletal 13 12+04
Anti-infective 17 1.1£02
Other 8 10

NHP = natural health product, SD = standard deviation.
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Figure 2. Frequency of concurrent medication classes
used for alternate level of care patients.

patients were receiving drugs from fewer than 3 medication classes.

Depending on the particular list used to analyze PIMs,
between 68 (83%) and 80 (98%) of the patients studied were
receiving at least 1 PIM. Only 1 (1%) of the 82 patients in this
study did not have a single medication on any of the 3 lists used
here to identify PIMs (Figure 3). The number of PIMs ranged
from 0 to 12 according to the Beers criteria (mean 3.9, SD 2.6),
from 0 to 7 according to the STOPP/START criteria (mean
2.4, SD 1.9), and from 0 to 6 according to the ISMP list of
high-alert medications (mean 1.4, SD 1.2) (Figure 4). Most
prescribed PIMs belonged to the psychotropics, including antipsy-
chotics, of which quetiapine accounted for 33 (2.26%) of
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Figure 3. Distribution of patients with potentially
inappropriate medications (n = 82 patients).
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Figure 4. Proportion of patients with potentially
inappropriate medications (PIMs), according to various
criteria (n = 82 patients). Beers = Beers Criteria,®

HAM = high-alert medications,® /S = STOPP/START
criteria.”
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the 1458 medications prescribed for the 82 patients. Appendix
3 (available at https://www.cjhp-online.ca/index.php/cjhp/issue/
view/191/showToc) lists the most commonly prescribed medica-
tions in our ALC cohort. A breakdown by medication class for
the psychotropic and gastrointestinal medication classes is also

provided in Appendix 2.

DISCUSSION

This study was an audit of medication use by ALC patients
admitted to the study institution between May and July 2017,
with the aim of describing medication use and PIM exposure.
Polypharmacy was common and exposure to PIMs was high in
this cohort of ALC patients; these factors are known to put
patients at high risk of adverse drug events, falls, medical compli-
cations, potential future repeat hospitalization, and death."®" The
typical characteristics of ALC patients, such as age, frailty status,
and relatively high cognitive impairment, suggests that many of
these patients will need assistance with their medications. High
pill burden, with or without PRN orders, also contributes to the
need for ALC patients to have assistance in order to take their
medications accurately. As members of our team have previously
suggested, one solution might be consolidation of the medication
regimen and reduction of regimen complexity.?’

In the context of older adults with multimorbidity, applica-
tion of clinical guidelines often results in polypharmacy, fostering
complications and adverse reactions.?! We cross-referenced the
medication regimens of these ALC patients with 3 lists that are
frequently used to assess for PIMs in older adults. In the medica-
tion regimens of these ALC patients, PIMs were most frequent
according to the Beers criteria, possibly because of the compre-
hensiveness of those criteria. At least 1 PIM from the Beers list
was included in the medication regimen of 98% of the cohort,
and only 1 patient had no PIMs in the medication regimen; these
findings indicate a potential opportunity to improve prescribing
in the ALC cohort at our institution. Although this work did not
consider the clinical relevance of PIMs, our overview of the ALC
medication regimen suggests that a more thorough review is
needed to ensure appropriate prescribing.

Of particular interest, we found that psychotropic drugs were
the third most commonly prescribed drug class, with about
three-quarters of the ALC patients in our sample receiving at least
one psychotropic drug. Antipsychotic use increases the risk
of stroke, cognitive decline, and death among older persons with
dementia.® In addition, antipsychotic use by older adults may in-
crease the risk of ventricular arrhythmia and cerebrovascular
events, leading to a higher risk of death.??

Most of the patients in this study were at high risk of falling,
and the association between psychotropic drugs and increased risk
of falls among older adults has been well described.?*? Further-
more, it has been shown that deprescribing medications associated
with an increased risk of falls significantly lowers the incidence

CJHP — Vol. 72, No. 4 — July—August 2019

of falls,? which suggests an opportunity for intervention in our

institution.

Strengths and Limitations

We examined patients’ drug therapy regimens in detail and
categorized exposure to PIMs using all of the commonly used
scoring systems available. Our work was limited by the lack of a
control group for comparison, by the retrospective study design,
and by having a nonrandomized convenience sample, whereby
individuals were predetermined for analysis. In addition, the
indications for each medication were rarely documented, which

limited our ability to discern clinical appropriateness.

CONCLUSION

ALC patients face many chronic conditions, which
contribute to the complexity of their health status and for which
large numbers of medications are prescribed. In this setting,
prescribing often results in polypharmacy. The concerning
presence of PIMs in the medication regimens of ALC patients
warrants further attention. Psychotropics were the most
commonly prescribed PIMs in the ALC cohort described here,
and next steps for the study institution include developing and
implementing initiatives to minimize their inappropriate use
in this population, such as the introduction of deprescribing
algorithms. More generally, the ALC population is only expected
to grow, as life expectancy increases over the next couple of
decades, along with new treatments for an array of chronic
conditions; further work is needed to optimize prescribing safety
for this population. Given that ALC patients have a high
medication burden, which may include PIMs, there is an
opportunity for pharmacists to become involved in deprescribing
and optimizing medication use.
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