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Abstract
Background: Medication regimens in nursing home (NH) residents with severe dementia should be
frequently reviewed to avoid inappropriate medication, overtreatment and adverse drug events, within a
comfort care approach. This study aimed at testing the feasibility of an interdisciplinary knowledge
exchange (KE) intervention using a medication review guidance tool categorizing medications as either
“generally”, “sometimes” or “exceptionally” appropriate for NH residents with severe dementia.
Methods: A quasi-experimental feasibility pilot study with 44 participating residents aged 65 years or over
with severe dementia was carried out in three NH in Quebec City, Canada. The intervention comprised an
information leaflet for residents’ families, a 90-min KE session for NH general practitioners (GP), pharmacists
and nurses focusing on the medication review guidance tool, a medication review by the pharmacists for
participating residents with ensuing team discussion on medication changes, and a post-intervention KE
session to obtain feedback from team staff. Medication regimens and levels of pain and of agitation of the
participants were evaluated at baseline and at 4 months post-intervention. A questionnaire for team staff
explored perceived barriers and facilitators. Statistical differences in measures comparing pre and postintervention were assessed using paired t-tests and Cochran’s-Q tests.
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Results: The KE sessions reached 34 NH team staff (5 GP, 4 pharmacists, 6 heads of care unit and 19 staff
nurses). Forty-four residents participated in the study and were followed for a mean of 104 days. The total
number of regular medications was 372 pre and 327 post-intervention. The mean number of regular
medications per resident was 7.86 pre and 6.81 post-intervention. The odds ratios estimating the risks of
using any regular medication or a “sometimes appropriate” medication post-intervention were 0.81 (95% CI:
0.71–0.92) and 0.83 (95% CI: 0.74–0.94), respectively.
Conclusion: A simple KE intervention using a medication review guidance tool categorizing medications as
being either “generally”, “sometimes” or “exceptionally” appropriate in severe dementia was well received
and accompanied by an overall reduction in medication use by NH residents with severe dementia. Levels
of agitation were unaffected and there was no clinically significant changes in levels of pain. Staff feedback
provided opportunities to improve the intervention.
Keywords: Intervention, Inappropriate medication use, Long-term care, Dementia

Background
Medication use is considered optimal when the prescribed medications are well tolerated and have a clear
indication based on scientific evidence. Age-related
physiological changes, however, may result in altered
pharmacokinetic and pharmacodynamic responses to
medications, thereby reducing their tolerability in older
patients [1]. Moreover, some commonly prescribed medications offer limited benefit in the face of shortened life
expectancy [2–4]. Medications presenting unfavorable
adverse event risk to benefit ratios are associated with
negative health outcomes [5–8]. Prevalence of potentially inappropriate medication prescriptions to seniors
(aged 65 and over) is estimated as being high [9–11].
Furthermore, seniors with dementia, who may be incapable of verbalizing symptoms associated with adverse
drug effects [12] are at even greater risk of inappropriate
prescribing [3, 13–16].
Optimal medication use in seniors with severe dementia residing in nursing homes (NHs) presents an ongoing
challenge. Health professionals, who may not always acknowledge severe dementia as being a terminal disease,
may expose patients to unnecessarily aggressive treatments [17, 18]. Medication regimens in these patients
should be frequently reconsidered to take into account
changes in patients’ condition, avoid overtreatment and
adverse drug events, and improve symptom control and
comfort [15]. A body of research has produced guidance
for medication appropriateness in seniors, most notably
the Beers criteria [19] and the STOPP/START consensus
[20]. While these lists indicate medications that are inappropriate for seniors, they do not, however, specifically
address the issue of medication appropriateness for seniors with severe dementia who are even more vulnerable and have shortened life expectancy, like those living
in NHs.
Building upon prior research that did address this
issue in patients with severe dementia [21, 22], our

previous study engaged a panel of experts to categorize
medications that are of questionable benefit for Quebec
NH seniors with severe dementia [23]. Briefly, the
15-member multidisciplinary Delphi panel agreed on the
categorization of 63 medications or medication classes
as being either “generally”, “sometimes,” or “exceptionally” appropriate for these patients as shown in
Additional file 1. The aim of the present pilot study was
to test the feasibility of an interdisciplinary knowledge
exchange (KE) intervention using this list, and to measure its impact on medication use, and on pain and agitation levels in this population.

Methods
Study design

A quasi-experimental (pre-post) study was conducted
within three Quebec City NHs between January and
December 2014.
Setting

In Canada, public NHs are financed at the provincial
level, leading to differences in their organization and
management of care across the country. In the province
of Quebec, general practitioners (GPs) and clinical pharmacists work on a part-time basis in public NHs that
provide 24-h nursing care for people with complex
needs. The present study was proposed to the local
Health and Social Services Board (HSSB), which suggested the name of three NHs that agreed to participate.
The study was approved by the HSSB and the CHU de
Québec research centre ethics review boards (Ethics
Certificate # C13-12-1886 / 2013–2014-25).
Participant eligibility and recruitment procedures

To be eligible, residents within the three participating
NHs had to be 65 years of age or older, have a diagnosis
of severe dementia (of any etiology) recorded within
their medical chart, and have resided in this NH for at
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least 2 months. The level of dementia severity is not
usually available in the NH medical chart therefore, the
Functional Autonomy Measurement System (Système de
Mesure de l’Autonomie Fonctionnelle, SMAF) was used
as a proxy measure [24]. SMAF is a broadly validated
tool that predicts the needs of seniors and disabled persons on the basis of the WHO’s classification of impairments, disabilities and handicaps. It measures
performance on 29 functions of 1) activities of daily living, 2) mobility, 3) communication, 4) mental functions,
and 5) instrumental activities of daily living. This leads
to a numeric Iso-SMAF profile, which is used since 2005
to assess admission eligibility to Quebec NHs. Residents
with Iso-SMAF profiles 13 and 14 (corresponding to
stage 7 on the Reisberg FAST scale [25]) were included
for study. There was no Iso-SMAF profile on record for
three potentially eligible residents admitted before 2005,
these residents Iso-SMAF profile was therefore evaluated
by the NH nurses directly involved with their care.
Letters of invitation to participate in the study, along
with a two-page informational leaflet about medication
use in seniors with severe dementia, were sent to the
families or legal guardians of eligible residents. A flow
chart depicting study recruitment procedures is presented in Fig. 1.
Medication review guidance

A medication review guidance (MRG) tool was developed
from the medication appropriateness list agreed upon by
the Delphi panel [23], for use in the province of Quebec
NHs. In addition to being in French, the tool uses the
American Hospital Formulary Service (AHFS) medication
classes, and examples of drugs used in Quebec NHs as
well as summary explanations (available at: http://
www.ciusss-capitalenationale.gouv.qc.ca/sites/default/files/
medication_demence_severe_oct2015.pdf).
Knowledge exchange intervention

An interdisciplinary 90-min continuous education and
Knowledge Exchange (KE) session, held by a geriatrician
with extensive experience in continuous education
(MMorin) and a pharmacist (EK), was conducted at each
participating institution and included the institution’s physicians, nurses and pharmacists. First, the context of the
study as well as issues pertaining to the complexity of prescribing for seniors with severe dementia (e.g. frailty, multimorbidity, polypharmacy, metabolic changes) were
presented. Second, the MRG tool (summarized in
Additional file 1) and its intended use were explained. Finally, a clinical vignette representing a typical NH resident
was used to illustrate how the MRG tool could facilitate
medication reviews and the ensuing discussions.
Participating NH pharmacists were then asked to perform a medication review, using the MRG tool provided,

Fig. 1 Flowchart for the selection of participating residents

for all study residents. The ensuing recommendations
would be discussed with families and during NH multidisciplinary meetings involving the treating physician
and, whenever possible, the treating nurse. The final decision regarding changes in medication regimen would
be taken by each resident’s physician, applying clinical
judgment and considering all relevant information on
the resident’s clinical, psychological and social circumstances, level of care, and family considerations. The
clinical decision and deprescribing processes were left to
the care team discretion.
Finally, a second KE session was held at the end of the
follow-up period where all participating health professionals
were asked to complete a questionnaire and to provide
feedback for the purposes of intervention improvement.
Measurements

Data pertaining to age, sex and medical comorbidities
[26] were collected from medical records of participating
residents at baseline. The Observation Grid for
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Medication-Taking [27] was used by the study nurse to
assess problems with medication taking in participating
residents.
Baseline and post follow-up medication use were derived from the NH pharmacy database, and each current
(“active”) prescription per participating resident was categorized according to the appropriateness list presented
in Additional file 1 [23].
In order to evaluate whether deprescribing as a result
of our intervention had resulted in adverse effects, levels
of pain and of agitation were measured in participating
residents during both the pre and post-intervention periods. Levels of pain and agitation were assessed during
a total of four fifteen-minute observation periods, both
at rest and during mobilization, and on two different
days. The 60 items from the French version of the Pain
Assessment Checklist for Seniors with Limited Ability to
Communicate (PACSLAC-F) were used to evaluate the
level of pain [28, 29]. PACSLAC-F, already used in many
NHs, is based on the observation of residents’ facial expression, activity or body movement, social behaviour,
personality or mood, physiological changes or changes
in eating, sleeping or vocal behaviour. No cut-off has
been defined for this tool. Levels of agitation were measured by the total number of times any
Cohen-Mansfield Agitation Inventory (CMAI) item was
observed during the observation periods and scores over
45 should reflect severe agitation [30, 31]. Whenever
possible, multidisciplinary meetings were attended by
the study nurse to document discussions surrounding
the pharmacist recommendations.
Finally, intervention relevance and feasibility were
evaluated by NH GPs, pharmacists and nurses attending
the post-intervention KE session via completion of a
semi-structured questionnaire that included the opportunity to respond to open-ended questions.
Data analyses

Descriptive statistics were computed for all variables collected at baseline (Table 1) and for all resident outcomes
for both the pre and post-intervention periods (Table 2).
Statistical differences in measures comparing pre and
post-intervention were assessed using paired t-tests and
Cochran’s-Q tests for continuous and categorical outcomes, respectively. Odds ratios modeled using generalized linear mixed models (GLMM) were used to
estimate the odds of having a prescription within each of
the 3 medication appropriateness categories comparing
the pre vs. post-intervention period. The GLMM model
allowed for intra-prescription correlation, but assumed
that prescriptions for a given individual were independent. Given the small sample size, no further adjustment
could be performed. For similar reasons, the model included only effects for the appropriateness category,
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Table 1 Baseline characteristics, n = 44 participating residents
Mean or %

SD

Age (years, mean)

86.9

6.9

Female (%)

70.5

n/a

Follow-up (days, mean)

104

13.5

Medication administration problems
(scale of 0 to 13, mean)a

0.23

0.86

7.45

2.46

Residents with severe agitation (> 45 , %)

13.6

12.8

Discomfort/pain (scale of 0 to 60, mean)c

8.1

2.3

Charlson Comorbidity Score (mean)
b

SD, standard deviation
a
Total number of problematic behaviors observed during medication
administration [27]
b
Sum of the number of times the Cohen-Mansfield Agitation Inventory items
[31] were observed during the four 15-min observation periods
c
Sum of observations of PACSLAC-F items [29] during the four 15-min
observation periods

time, a category by time interaction, and no adjustment
for confounding variables. All analyses were conducted
using SAS 9.4.

Results
Thirty-four NH health professionals participated in the
first KE session: 5 GPs, 4 clinical pharmacists, 6 heads of
NH care units (registered nurses or administrators), and
19 staff nurses (registered or auxiliary nurses). A total of
98 residents met the initial eligibility criteria as determined by medical records, and consent for study participation was obtained, from those who were entitled to
take care decisions for these residents, for 50 eligible
residents. Five potential participants were lost during the
pre-intervention period: for two residents meeting the
required Iso-SMAF profile, the level of dementia severity
turned out to be below stage 7 on the FAST scale; three
residents died before the intervention start date. In
addition, one patient moved during the intervention
period. For all remaining 44 residents, at least one medication review took place during the study period, and
medication data both at baseline and at follow-up were
available. Five participants died during the follow-up
period before their level of pain and of agitation could
be assessed. Baseline characteristics of the 44 participating residents are presented in Table 1. The participants
have resided in the NH between 2 months and 16 years
(mean 4.13 years; SD 3.13).
Mean follow-up for all 44 residents was 104 days (SD
13.5). The study nurse reported that pharmacists revised
the medication regimens of all 44 participating residents
using the provided medication review guidance tool.
Pharmacist recommendations were discussed during
scheduled meetings with the responsible GP; however,
nurses did not generally attend these meetings but they
were consulted as needed. The observation grid for
medication-taking [27] did not provide much additional
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Table 2 Intervention outcomes among 44 participating residents
Medication use

Pre-intervention

Post follow-up

p-value***

Total number of regular medications (n)

372

327

0.0003

Total number of “generally appropriate” medications (n)

99

112

0.0741

Total number of “sometimes appropriate” medications (n)

194

167

0.0003

Total number of “exceptionally appropriate” medications (n)

12

10

0.4795

Number of medications per participant (mean ± SD)

7.86 ± 3.78

6.82 ± 3.75

0.0007

Proportion of participants using “generally appropriate” medications (%)

90.9

93.2

0.3173

Proportion of participants using “sometimes appropriate” medications (%)

97.7

97.7

1.000

Proportion of participants using “exceptionally appropriate” medications (%)

20.5

18.2

0.5637

Level of agitation (mean ± SD)*

21.1 ± 19.5

21.3 ± 15.9

0.7139

Level of pain (scale 0 to 60, mean ± SD)**

8.1 ± 2.3

9.7 ± 2.5

< 0.0001

SD, standard deviation
*
Sum of the number of times the Cohen-Mansfield Agitation Inventory items [31] were observed during the four 15-min observation periods
**
Sum of observations of PACSLAC-F items [29] during the four 15-min observation periods
***
p-values were estimated using Cochran’s Q test for categorical variables and paired T-test for continuous variables

information since administration of crushed tablets
mixed with yogurt or fruit purees was already used for
residents with dysphagia.
Medication regimens of participating residents included 240 different medications, of which 22 (9%) were
considered “generally”, 109 (45%) “sometimes”, and 29
(12%) “exceptionally” appropriate according to the medication appropriateness list (Additional file 1). Seventeen
(7%) of the prescribed medications corresponded to
those for which the Delphi panel had not been able to
reach a consensus, including cholinesterase inhibitors,
vitamin and mineral supplements. The remaining 63
medications (26%) were either products used for pressure ulcer or other dermatological indications not included in the appropriateness list (17), or other
medications (47) for which appropriateness had been
considered neither by the Delphi panel nor by previous
research [22, 23]. For statistical analyses, these 80 medications were grouped together and categorized as “other
medications”.
Table 2 shows that, in this cohort, the proportion of
residents exposed to the three categories of “generally”,
“sometimes”, or “exceptionally” appropriate medications
did not change much. There was a significant decrease
in the total number of “sometimes” appropriate medications (from 194 pre to 167 post-intervention) and for
“other” medications (from 31 to 21, not shown). There
was, however, a significant reduction in the overall medication burden. The total number of regular medications
decreased by 12.1%, from 372 at baseline to 327 at the
end of follow-up (OR: 0.81; 95% CI: 0.70–0.92). The
mean number of regular medications per participant decreased from 7.86 to 6.81 (p = 0.007)).
Mean levels of agitation did not change, six of the 44
participants showed severe agitation (score > 45) at baseline as compared to five residents with severe agitation

among the 39 observed at follow-up. There was a slight
yet statistically significant increase in the level of pain
post-intervention (Table 2).
Odds ratios and corresponding 95% confidence intervals estimating the risk associated with having at
least one prescription at the end the follow-up as
compared to baseline were 0.82 (0.52–1.30), 0.83
(0.74–0.94), 1.16 (1.00–1.36) and 0.53 (0.42–0.67) for
“exceptionally appropriate”, “sometimes-appropriate”,
“generally appropriate”, and “other medications”, respectively (Table 3).
Reduction in the use of antipsychotic agents however
was minimal: detailed analyses showed that three antipsychotic agents were stopped, two were increased and
for one the dosage was reduced. There were very few active prescriptions for cholinesterase inhibitors or memantine with only five prescriptions at baseline and four
at the end of follow-up (Additional file 2).
The post-intervention KE session was attended by 22
health professionals, overall the intervention was positively evaluated (Table 4) In response to the open-ended
questions, two thirds of the respondents mentioned
inter-professional relations (e.g. team meetings, nurse involvement) as being very important, and one third indicated that information exchange had been clear and
rigorous. Perceived barriers associated with medication
review and adjustment included workload, difficulties in
communication between shifts, staff turnover, and the
fact that GPs and pharmacists are often off-site. Discontinuation of antipsychotic agents was identified as being
difficult (Table 4).

Discussion
Medication revision where consideration is given to reducing less appropriate medications for NH residents
suffering from severe dementia, which underlies the
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Table 3 Odds ratio for the risk of having a prescription pre
versus post-intervention
Medication use among 44 participants

Odds ratio

95% CI

All medications

0.81

(0.71–0.92)

“Generally appropriate” medication

1.16

(1.00–1.36)

“Sometimes appropriate” medication

0.83

(0.74–0.94)

By appropriateness categorya:

“Exceptionally appropriate” medication

0.82

(0.52–1.30)

“Other” medicationb

0.53

(0.42–0.67)

a

According to the medication appropriateness list [23]
“Other” medications comprised those for which the Delphi panel had not
reached a consensus as well as the medications not considered in the
appropriateness list [23]
b

present research, stems from the desire to provide comfort care in the presence of severe dementia [3, 21, 22,
32–34]. This approach is not based on an estimate of
remaining life expectancy, but on the consideration that
residents with severe dementia benefit more from increased comfort than from increased life expectancy
[22]. Medication appropriateness categories, as presented in the medication review guidance tool, should
and do not replace clinical judgement by the resident’s
physician and care team, who would take all clinical,
psychological and social characteristics of the resident
into account. This idea is reflected by the terms used:

the Delphi panel members expressed the necessity to always make individualized therapeutic decisions and were
unable to retain a “never” nor an “always” category [23].
The idea of considering certain medications, beyond criteria on potentially inappropriate medications for seniors
such as those by Beers [19], as only “sometimes” or “exceptionally” appropriate for seniors suffering from severe
dementia, is based on the conviction that these seniors
should benefit from a comfort care approach [22, 32].
The clinical presentation of severe dementia, as indicated by the Reisberg scale [35], should trigger a change
towards this care approach. When the risk to benefit ratio is in doubt (e.g. maintaining warfarin in the presence
of atrial fibrillation for secondary stroke prevention with
the need for frequent monitoring of blood level posing a
heavy burden), it is the physician’s clinical judgement determining whether to continue or deprescribe. These decisions are difficult and must include the family, if
available, the care team, and all information regarding
the senior’s well-being.
The aim of this study was to establish the feasibility and
acceptability of an interdisciplinary knowledge-exchange
intervention to reduce medication load for NH senior residents with severe dementia. Our results indicate that the
intervention was feasible and well accepted by health care
professionals. The overall reduction in the number of
medications per resident (12%) is encouraging as it may

Table 4 Evaluation of the intervention by health professionals attending the post-intervention KE session
#

Questions with multiple choice answers

Summary of responses

1

What do you think about the objective of optimizing
medication for NH residents with severe dementia?

All respondents found that the study objective was a good idea.

2

Did you attend the first KE session?

The majority of respondents had participated in the first education session.

3

What about the relevance of the first KE session?

All respondents found the first education session either relevant or very relevant.

4

Had the first KE session influenced your attitude regarding
the medication of residents with severe dementia?

The first education session influenced the attitude of all but one respondent
who was already convinced of the merits of medication optimization.

5

Have you studied the provided MRG tool?

Over half of the respondents reported having read the provided MRG tool.

6

Has the MRG tool been useful in your practice?

All respondents found the provided MRG tool either
useful or very useful.

7

How often did you use the MRG tool during the intervention The degree of use of the MRG tool was highly variable,
period?
possibly depending on the respondents’ responsibilities and experience.

8

Did the study nurse interfere with your work?

All respondents agreed on the noninterference of the study nurse.

9

Was your workload increased by the intervention?

More than half of respondents did not notice an increase in their workload;
only one mentioned a greatly increased workload.

10 Was the residents’ behavior changed by the intervention?

More than half of respondents did not observe changes in the residents’
behavior. One respondent mentioned positive changes for some patients but
negative for others, another found it difficult to evaluate.

11 Was the quality of life of the residents changed by the
intervention?

None of the respondents mentioned a deterioration of the quality of life of
residents.

12 Do you feel that NH staff should be sensitized to the
complexity of medication for the residents with severe
dementia?

There was unanimity on the need to educate NH staff regarding this issue.

13 Do you feel that NH staff should receive more information
The majority of respondents agreed, only two respondents were not sure.
regarding the medication of residents with severe dementia?
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translate to less discomfort related to medication taking
and monitoring and to time savings for care staff.
As shown in Additional file 2, these reductions concerned most significantly the category of “sometimes”
appropriate medications, notably antidiabetic (from 12
to 7 prescriptions, 42%), antihypertensive (from 28 to
21, 25%), antidepressant (from 19 to 16, 16%) and
laxative medications (from 46 to 42, 9%). Multivitamins, a medication class for which no Delphi consensus was achieved, were reduced from 21 to 7
prescriptions (67%). As for psychotropic drugs, a very
small decrease in the number of regular prescriptions
for antidepressants and antipsychotics was observed.
There was no modification in the number of regular
prescriptions for anxiolytic agents, which were considered “generally” appropriate [22, 23]. Thus, the OptimaMed intervention did not have a meaningful
impact on the use of psychotropic drugs, but the
study took place in settings already sensitive to the
considerable risk of serious adverse effects associated
with these medications [36–39]. It is interesting to
note that the baseline average of 8 regular prescriptions per participating resident was lower than the
2012 Canadian NH average of 10 or more different
medications in this population [11]. Despite low baseline medication use, a further reduction in medication
load and in the use of only “sometimes appropriate”
medications was observed.
Some NH antipsychotic deprescribing studies have
generated encouraging results [40, 41] although one
study did report an increase in neuropsychiatric
symptoms in the intervention group [42]. Further interventions emphasize deprescribing of antipsychotics
for neuropsychiatric symptoms of dementia. In
Canada, this is facilitated by the recently published
guidelines for the deprescribing of antipsychotics in
dementia [43]. Given that at the time of this study, in
2014, these or other guidelines specific to the Canadian context had not yet been published, we were unable to include them in our pilot intervention. Study
physicians had to follow prior available clinical guidance to progressively deprescribe certain medications,
such as antipsychotics, for which a slight reduction
was observed.
Previous deprescribing interventions have concluded
that it is relatively safe to deprescribe antihypertensives
(including diuretics), statins, and benzodiazepines in seniors [16, 44, 45]. In the present study, we observed no
changes in the level of agitation, but a statistically significant increase in the measured level of pain. This increase of 1.6 point (the PACSLAC-F scale ranging from
0 to 60 points), over 4 months is not clinically worrisome, however, particularly in the context of the evolution of severe dementia.
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Our intervention built upon the promising work by
Garfinkel and colleagues, who incorporated evidence for
medication indication, effectiveness, and adverse effects
as well as patient circumstances and continuation preferences in an algorithm to improve drug therapy in frail
seniors [46, 47]. In a Dutch cluster randomized trial to
discontinue inappropriate medications, physicians in collaboration with pharmacists performed one multidisciplinary, multistep medication review for NH residents
[48]. After a mean follow-up of 144 days, at least one inappropriate medication (according to the STOPP criteria
[49]) was discontinued for 39% of participants, as compared to 29.5% in the control group, for an adjusted
relative risk of 1.23 (95% CI 1.02–1.75), while there was
no deterioration of clinical outcomes. In a randomised
controlled trial on deprescribing, the intervention group
had a mean reduction of 1.9 (SD 4.1) medications compared to an increase of 0.1 (SD 3.5) in the control group,
for an estimated difference of 2.0 (95% CI 0.08–3.8)
without significant differences for other outcomes [50].
However, none of these studies specifically addressed the
particularly vulnerable subgroup of NH residents with
severe dementia who may necessitate more specific criteria of medication appropriateness [22].
To our knowledge, our study is the first intervention based on a medication review guidance tool
developped in Canada for NH seniors with advanced
dementia. There are several limitations, however, that
apply to the results of this study which must be interpreted cautiously. First, using a quasi-experimental
design. it was not possible to determine whether the
observed increase in the mean level of pain was a
consequence of the intervention or of the evolution
of the disease. Second, the sample size was too small
to allow for adjustments for potential confounders.
Third, the short follow-up duration did not permit to
evaluate how sustainable the observed effects would
be in the long run. On the other hand, the life expectancy of NH senior residents with severe dementia
is limited, indeed 11% of our participants died during
the 104-day period. Fourth, due to the NH GPs and
pharmacists limited availability, the interval between
the medication review and the measurement of outcomes varied between participants. Fifth, we were able
to evaluate the levels of pain and of agitation at baseline and at the end of follow-up only. The same
well-trained nurse performed pre and post measurements with the help of validated tools, but those were
snapshots of behaviours likely to fluctuate from day
to day. Finally, with the aim of testing the feasibility
of implementing the OptimaMed intervention in
Quebec NHs, we did not document the clinical
decision-making process itself nor the specific reasons
why medications were continued or deprescribed.
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Several barriers and facilitators, identified by the
NH care teams, may be addressed to improve the
intervention. Adding specific information regarding
the challenges of neuropsychiatric symptoms to KE
sessions may prove useful. In addition to providing
families with medication use information, it was also
suggested that it would be important to consider further involvement of families in discussions regarding
medication use. Research on challenges regarding KE
with families and the ethical aspects of adjusting
medication is ongoing, [51–53] and may help improve
shared decision making in NHs. The quality of information exchange within the care team was identified
as being a critical barrier, but workload, staff turnover
and the limited availability of GPs and pharmacists
were also mentioned as organisational/structural barriers. Improvements in those matters would, however,
require changes in governmental policies.

Conclusions
This quasi-experimental study tested the feasibility of an
interdisciplinary intervention comprising KE and a tool
to facilitate medication review for NH senior residents
with severe dementia. Its results are encouraging with
regard to reduction of overall medication burden, feasibility and NH staff interaction. The OptimaMed intervention may have the potential to improve medication
use among this particularly vulnerable population of seniors. Ongoing regulatory changes regarding the roles
and autonomy of pharmacists and nurses in North
America, including the province of Quebec, may further
this intervention. The conduct of clinical examinations
by nurses and the adjustment of medication dosage by
pharmacists may palliate the limited availability of GPs
in NHs, and provide for a more harmonious work flow
between all health care professionals.
Additional files
Additional file 1: Medication appropriateness list. (DOCX 37 kb)
Additional file 2: Number of all regular medications, according to the
medication appropriateness list [1] and the WHO-ATC classes. (DOCX 30 kb)

Page 8 of 10

Acknowledgements
The authors would like to thank the local Health and Social Services Board
and all the staff at the three participating nursing homes who made this
research possible. Special thanks to Mrs. Lise Grenier Gosselin, clinical
pharmacist at the HSSB, for her contribution to the development of the
medication review guidance tool and the extraction of medication data from
the NH pharmacy database, and to Mrs. Denise Milliard, the study nurse,
who collected all the other data.
Funding
This study received financial and logistic support from the Alzheimer Society
of Canada (EK; 2016 to 2018), the Quebec City Centre for Excellence in Aging
of the Centre intégré universitaire de santé et de services sociaux de la CapitaleNationale (CIUSSSCN) (EK), from the Réseau québécois de recherche sur le
vieillissement du Fonds de recherche québecois – santé (EK and study team),
from the Fondation des hôpitaux St-Sacrement et Enfant-Jésus (EK), the Donald
Berman Foundation (MW), the Fondation Laure Gaudreault (EK) and the
Canadian Consortium on Neurodegeneration and Aging (EK). None of the
financial contributors participated in collection, analysis or interpretation of
data or in writing the manuscript. The authors declare that they have no
conflict of interest.
Some of the results in this manuscript have been presented at the annual
meetings of the Canadian Geriatrics Society (2015) and the Canadian
Academy of Geriatric Psychiatry (best poster award, October 2016).
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
All authors participated in the development of the study, which was
originally an idea of RV, MA and EK. EK, MMarcotte and MMorin participated
in the actual intervention and PHC did the main analyses. MW and EK wrote
the manuscript and all authors participated in data interpretation and
commented the manuscript. All authors read and approved the final
manuscript.
Ethics approval and consent to participate
The present study was proposed to the local Health and Social Services
Board (HSSB), which suggested the name of three NHs that agreed to
participate. The study was approved by the HSSB and the CHU de Québec
research centre ethics review boards (Ethics Certificate # C13-12-1886 /
2013–2014-25). As all participants suffered from severe dementia and thus
could not give informed consent, written substitute consent was obtained
from those who were entitled to take care decisions for these participants,
which is permitted under article 21 of the Code civil of the province of
Quebec.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
None of the financing or supporting institutions had any influence on the
study’s objective, design, results or conclusion.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Abbreviations
AHFS: American Hospital Formulary Service; CIUSSSCN: Centre intégré
universitaire de santé et de services sociaux de la Capitale-Nationale;
CI: Confidence Intervals; CMAI: Cohen-Mansfield Agitation Inventory;
FAST: Functional Assessment Staging Test; GLMM: Generalized Linear Mixed
Models; GP: General Practitioner; HSSB: Health and Social Services Board;
KE: Knowledge Exchange; MRG: Medication Review Guidance; NH: Nursing
Home; OR: Odds Ratio; p: Probability; PACSLAC-F: Pain Assessment Checklist
for Seniors with Limited Ability to Communicate-French; SD: Standard
Deviation; SMAF: Système de Mesure de l’Autonomie Fonctionnelle; STOPP/
START: Screening Tool Of Older People’s Prescription/Screening Tool To Alert
To Right Treatment

Author details
1
Department of Family Medicine and Division of Geriatric Medicine, McGill
University, 5858, Chemin de la Côte-des-Neiges, Montreal, Quebec H3S 1Z1,
Canada. 2Donald Berman Maimonides Centre for Research in Aging, 5795
Caldwell Avenue, Montreal, Quebec H4W 1W3, Canada. 3Department of
Nursing Science and Gerontology, UMIT-The Health & Life Sciences
University, Eduard-Wallnoefer-Zentrum 1, A-6060 Hall in Tyrol, Tyrol, Austria.
4
Centre d’excellence sur le vieillissement de Québec, Centre intégré
universitaire de santé et de services sociaux de la Capitale-Nationale, 1050,
Chemin Ste-Foy, room L2-30, Quebec City, Quebec G1S 4L8, Canada. 5Laval
University, 1050, avenue de la Médecine, Quebec City, Quebec G1V 0A6,

Wilchesky et al. BMC Geriatrics (2018) 18:204

Canada. 6Faculté de médecine, Université de Montréal, 2900 Boulevard
Edouard-Montpetit, Montreal, Quebec H3T 1J4, Canada. 7Division of Geriatric
Medicine, McGill University, Jewish General Hospital, 3755 Côte-Ste-Catherine,
Montreal, Quebec H3T 1E2, Canada. 8Centre de recherche sur le
vieillissement, affilié à l’Université de Sherbrooke, 1036, rue Belvédère Sud,
Sherbrooke, Quebec J1H 4C4, Canada.
Received: 15 March 2018 Accepted: 27 August 2018

References
1. Mangoni AA, Jackson SH. Age-related changes in pharmacokinetics and
pharmacodynamics: basic principles and practical applications. Br J Clin
Pharmacol. 2004;57(1):6–14.
2. Lee SP, Bain KT, Maio V. Appropriate discontinuation of medications at the
end of life: a need to establish consensus criteria. Am J Med Qual. 2007;
22(6):393–4.
3. Holmes HM. Rational prescribing for patients with a reduced life
expectancy. Clin Pharmacol Ther. 2009;85(1):103–7.
4. Maddison AR, Fisher J, Johnston G. Preventive medication use among
persons with limited life expectancy. Prog Palliat Care. 2011;19(1):15–21.
5. Gurwitz JH, Field TS, Harrold LR, Rothschild J, Debellis K, Seger AC, et al.
Incidence and preventability of adverse drug events among older persons
in the ambulatory setting. JAMA. 2003;289(9):1107–16.
6. Passarelli MC, Jacob-Filho W, Figueras A. Adverse drug reactions in an
elderly hospitalised population: inappropriate prescription is a leading
cause. Drugs Aging. 2005;22(9):767–77.
7. Hanlon JT, Pieper CF, Hajjar ER, Sloane RJ, Lindblad CI, Ruby CM, et al.
Incidence and predictors of all and preventable adverse drug reactions in
frail elderly persons after hospital stay. J Gerontol A Biol Sci Med Sci. 2006;
61(5):511–5.
8. Olivier P, Bertrand L, Tubery M, Lauque D, Montastruc JL, Lapeyre-Mestre M.
Hospitalizations because of adverse drug reactions in elderly patients
admitted through the emergency department: a prospective survey. Drugs
Aging. 2009;26(6):475–82.
9. Fahlman C, Lynn J, Finch M, Doberman D, Gabel J. Potentially inappropriate
medication use by Medicaid+choice beneficiaries in the last year of life. J
Palliat Med. 2007;10(3):686–95.
10. Gallagher P, Barry P, O'Mahony D. Inappropriate prescribing in the elderly. J
Clin Pharm Ther. 2007;32(2):113–21.
11. Canadian Institute for Health Information. Drug Use Among Seniors on
Public Drug Programs in Canada, 2012. Ottawa: CIHI; 2014.
12. Knight EL, Avorn J. Quality indicators for appropriate medication use in
vulnerable elders. Ann Intern Med. 2001;135(8 Pt 2):703–10.
13. Brauner DJ, Muir JC, Sachs GA. Treating nondementia illnesses in patients
with dementia. JAMA. 2000;283(24):3230–5.
14. Lau DT, Mercaldo ND, Harris AT, Trittschuh E, Shega J, Weintraub S.
Polypharmacy and potentially inappropriate medication use among
community-dwelling elders with dementia. Alzheimer Dis Assoc Disord.
2010;24(1):56–63.
15. Toscani F, Di Giulio P, Villani D, Giunco F, Brunelli C, Gentile S, et al.
Treatments and prescriptions in advanced dementia patients residing in
long-term care institutions and at home. J Palliat Med. 2013;16(1):31–7.
16. Tjia J, Cutrona SL, Peterson D, Reed G, Andrade SE, Mitchell SL. Statin
discontinuation in nursing home residents with advanced dementia. J Am
Geriatr Soc. 2014;62(11):2095–101.
17. Fialova D, Topinkova E, Gambassi G, Finne-Soveri H, Jonsson PV, Carpenter I,
et al. Potentially inappropriate medication use among elderly home care
patients in Europe. JAMA. 2005;293(11):1348–58.
18. Blass DM, Black BS, Phillips H, Finucane T, Baker A, Loreck D, et al.
Medication use in nursing home residents with advanced dementia. Int J
Geriatr Psychiatry. 2008;23(5):490–6.
19. American Geriatrics Society 2015 Updated Beers Criteria for Potentially
Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2015;63(11):
2227–46.
20. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P.
STOPP/START criteria for potentially inappropriate prescribing in older
people: version 2. Age Ageing. 2015;44(2):213–8.
21. Arcand M, Roy-Petit J, Voyer G, Allard J, Ethier S. Doit-on prescrire des
médicaments à visée préventive dans un contexte de démence modérée
ou grave? La revue de gériatrie. 2007;32(3 Mars):189–200.

Page 9 of 10

22. Holmes HM, Sachs GA, Shega JW, Hougham GW, Cox Hayley D, Dale W.
Integrating palliative medicine into the care of persons with advanced dementia:
identifying appropriate medication use. J Am Geriatr Soc. 2008;56(7):1306–11.
23. Kroger E, Wilchesky M, Marcotte M, Voyer P, Morin M, Champoux N, et al.
Medication use among nursing home residents with severe dementia:
identifying categories of appropriateness and elements of a successful
intervention. J Am Med Dir Assoc. 2015;16(7):629 e1–17.
24. Dubuc N, Hebert R, Desrosiers J, Buteau M, Trottier L. Disability-based
classification system for older people in integrated long-term care services:
the Iso-SMAF profiles. Arch Gerontol Geriatr. 2006;42(2):191–206.
25. Reisberg B. Functional assessment staging (FAST). Psychopharmacol Bull.
1988;24(4):653–9.
26. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987;40(5):373–83.
27. Arcand M, Grégoire A, Béliveau MJ, Marcotte M, Kröger E. Problèmes liés à
la prise de médicaments chez les résidents d'établissements de soins de
longue durée. Quebec City: Centre d'excellence sur le vieillissement de
Québec du Centre intégré universitaire de santé et de services sociaux de la
Capitale-Nationale (CIUSSSCN); 2013 [Observational grid for nurses in long
term care]. Available from: https://www.ciusss-capitalenationale.gouv.qc.ca/
sites/default/files/docs/CEVQ/observation_prise_medicaments.pdf.
28. Fuchs-Lacelle S, Hadjistavropoulos T, Lix L. Pain assessment as intervention:
a study of older adults with severe dementia. Clin J Pain. 2008;24(8):697–707.
29. Aubin M, Verreault R, Savoie M, LeMay S, Hadjistavropoulos T, Fillion L, et al.
[Validity 'and Utilities' clinic of a grid observation (PACSLAC-F) to evaluate
the pain in seniors with dementia's living in the Long-Term Care ]. Can J
Aging. 2008 Spring;27(1):45–55.
30. Cohen-Mansfield J, Marx MS, Rosenthal AS. A description of agitation in a
nursing home. J Gerontol. 1989;44(3):M77–84.
31. Deslauriers S, Landreville P, Dicaire L, Verreault R. Validité et fidélité de
l'Inventaire d'agitation de Cohen-Mansfield. Can J Aging. 2001;20(3):374–84.
32. Arcand M, Monette J, Monette M, Sourial N, Fournier L, Gore B, et al.
Educating nursing home staff about the progression of dementia and the
comfort care option: impact on family satisfaction with end-of-life care. J
Am Med Dir Assoc. 2009;10(1):50–5.
33. Arcand M, Verreault R. Améliorer les soins de fin de vie en démence
avancée. Ger Psychol Neuropsychiatr Vieil. 2014;12(suppl 1):37.
34. van der Steen JT, Radbruch L, Hertogh CM, de Boer ME, Hughes JC, Larkin
P, et al. White paper defining optimal palliative care in older people with
dementia: a Delphi study and recommendations from the European
Association for Palliative Care. Palliat Med. 2014;28(3):197–209.
35. Reisberg B, Ferris SH, de Leon MJ, Crook T. The global deterioration scale for
assessment of primary degenerative dementia. Am J Psychiatry. 1982;139(9):
1136–39.
36. Kales HC, Gitlin LN, Lyketsos CG. Assessment and management of
behavioral and psychological symptoms of dementia. BMJ. 2015;350:h369.
37. Ballard CG, Gauthier S, Cummings JL, Brodaty H, Grossberg GT, Robert P,
et al. Management of agitation and aggression associated with Alzheimer
disease. Nat Rev Neurol. 2009;5(5):245–55.
38. Gill SS, Bronskill SE, Normand SL, Anderson GM, Sykora K, Lam K, et al.
Antipsychotic drug use and mortality in older adults with dementia. Ann
Intern Med. 2007;146(11):775–86.
39. Rochon PA, Normand SL, Gomes T, Gill SS, Anderson GM, Melo M, et al.
Antipsychotic therapy and short-term serious events in older adults with
dementia. Arch Intern Med. 2008;168(10):1090–6.
40. Monette J, Monette M, Sourial N, Vandal AC, Wolfson C, Champoux N, et al.
Effect of an interdisciplinary educational program on antipsychotic
prescribing among residents with dementia in two long-term care centers.
J Appl Gerontol. 2013;32(7):833–54.
41. Ballard C, Lana MM, Theodoulou M, Douglas S, McShane R, Jacoby R, et al. A
randomised, blinded, placebo-controlled trial in dementia patients continuing
or stopping neuroleptics (the DART-AD trial). PLoS Med. 2008;5(4):587–99.
42. Pan YJ, Wu CS, Gau SS, Chan HY, Banerjee S. Antipsychotic discontinuation
in patients with dementia: a systematic review and meta-analysis of
published randomized controlled studies. Dement Geriatr Cogn Disord.
2014;37(3–4):125–40.
43. Bjerre LM, Farrell B, Hogel M, Graham L, Lemay G, McCarthy L, et al.
Deprescribing antipsychotics for behavioural and psychological symptoms
of dementia and insomnia: evidence-based clinical practice guideline. Can
Fam Physician. 2018;64(1):17–27.

Wilchesky et al. BMC Geriatrics (2018) 18:204

44. Tannenbaum C, Martin P, Tamblyn R, Benedetti A, Ahmed S. Reduction of
inappropriate benzodiazepine prescriptions among older adults through
direct patient education: the EMPOWER cluster randomized trial. JAMA
Intern Med. 2014;174(6):890–8.
45. Iyer S, Naganathan V, McLachlan AJ, Le Couteur DG. Medication withdrawal
trials in people aged 65 years and older: a systematic review. Drugs Aging.
2008;25(12):1021–31.
46. Garfinkel D. Poly-de-prescribing to treat polypharmacy: efficacy and safety.
Ther Adv Durg Saf. 2017:1–19.
47. Garfinkel D, Ilhan B, Bahat G. Routine deprescribing of chronic medications
to combat polypharmacy. Ther Adv Drug Saf. 2015;6(6):212–33.
48. Wouters H, Scheper J, Koning H, Brouwer C, Twisk JW, van der Meer H, et al.
Discontinuing inappropriate medication use in nursing home residents. A
cluster randomized controlled trial. Ann Intern Med. 2017;167(9):609–17.
49. Gallagher P, O'Mahony D. STOPP (screening tool of older Persons'
potentially inappropriate prescriptions): application to acutely ill elderly
patients and comparison with Beers' criteria. Age Ageing. 2008;37(6):673–9.
50. Gallagher PF, O'Connor MN, O'Mahony D. Prevention of potentially
inappropriate prescribing for elderly patients: a randomized controlled trial
using STOPP/START criteria. Clin Pharmacol Ther. 2011;89(6):845–54.
51. Reeve E, Low LF, Hilmer SN. Beliefs and attitudes of older adults and carers
about deprescribing of medications: a qualitative focus group study. Br J
Gen Pract. 2016;66(649):e552–60.
52. Turner JP, Edwards S, Stanners M, Shakib S, Bell JS. What factors are
important for deprescribing in Australian long-term care facilities?
Perspectives of residents and health professionals. BMJ Open. 2016;6(3):
e009781.
53. Simard M, Marcotte M, Pluye P, Sirois C, Champoux N, Arcand M, et al.
Chapitre 13 : Attitudes et comportements des aînés et de leurs proches
face à la polypharmacie ou à la déprescription: une revue mixte de la
littérature. In: Bujold M, QN Hong, V Ridde, CJ Bourque, MJ Dogba, I Vedel
et P Pluye, editors. Oser les défis des méthodes mixtes en sciences sociales
et sciences de la santé. Cahiers scientifiques de l'ACFAS. Montréal, Canada:
ACFAS; 2018. p. 223–43.

Page 10 of 10

