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Abstract
Background: New treatment recommendations for hypertension, specific to the frail elderly, have recently been
published. We aimed to determine the effect of an educational intervention on appropriateness of prescribing for
hypertension in a nursing home setting using an observational, before and after study design in a single nursing home,
as measured by adherence to each of the four key messages of the treatment recommendations.
Results: 138 nursing home residents participated in the study. A total of 17% of residents had a systolic blood
pressure ≥140mm Hg and only 4% had SBP ≥150 mm Hg. The percentage of residents taking one or more medication
affecting blood pressure decreased from 60.2% prior to the intervention to 51.9% in the post-intervention population
(p=0.003) The proportion of residents prescribed 2 or more medications affecting blood pressure decreased from
36.4% pre-intervention to 23.1% post intervention (p=0.002). Median monthly cost for medications affecting blood
pressure was $4.18 pre-intervention and decreased to $1.05 post-intervention (p<0.001). Conclusion: Nursing home
residents may be over-treated for hypertension. A multi-faceted educational intervention can decrease the use of
medications affecting blood pressure in a frail population.

Keywords: Frailty; Hypertension; Prescribing; Guidelines;
Educational intervention; Evaluation; Elderly; Nursing home
Introduction
Frailty has been defined as a progressive physiological decline in
multiple organ systems marked by loss of function, loss of physiological
reserve and increased vulnerability to disease and death [1]. More
practically, frailty describes older adults with complex medical illnesses
and/or social issues that are severe enough to compromise their ability
to live independently [2]. Frail older adults commonly have multiple
co-existing medical problems and/or dementia and are at increased
risk of adverse events including falls and hospitalization [1,3]. Since
the frail elderly are vulnerable to poor health outcomes, it is important
to assess the risk/benefit ratio of healthcare interventions, including
drug therapy [4].
Residents in nursing homes are frail and commonly have multiple
medical conditions, dementia, and shortened life expectancy, with a
regional median life expectancy of 19 months. Although the benefit
of preventive medications (such as cholesterol lowering medications)
decreases as end of life approaches, frail individuals often continue to
take these medications until death, suggesting that at some point in
their health trajectory, the cost and potential for harm may outweigh
the benefit [5].
Despite data to show that many medications (including antihypertensives) can be withdrawn in older adults without undesirable
effects [6-9], national data show that almost two thirds of nursing
home residents are prescribed 10 or more medications and at least 25%
are taking 15 or more medications [10]. When frail older adults take
multiple medications, there is increased risk of drug-related problems
including drug interactions and serious adverse events, such as falls [11].
In addition to health risks, the burden of taking multiple medications
has been associated with greater health care costs, both directly and
indirectly [10]. Although seniors account for 15% of the national
population, they are estimated to account for 40% of all spending on
prescribed drugs and 60% of public drug program spending [10-13].
There is little direct evidence to inform the risks and benefits of
using medications to treat chronic health conditions when significant
frailty is present. Few clinical practice guidelines (CPGs) discuss
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issues related to elderly patients with co-morbidities, such as time
to benefit in relationship to life expectancy [14]. Therefore, many
treatment decisions in nursing homes are based on extrapolation
from clinical practice guidelines that were developed using evidence
from younger/healthier populations. In patients with multiple comorbidities, application of the standard of care for individual diseases
would necessitate application of several CPGs and multiple, sometimes
conflicting, recommendations within a single patient. Accordingly, in
frailty, there is a need for a patient focus rather than a disease focus, as
well as guidance that suggests when to start and stop medications [15].
Various clinical tools have been developed to help classify appropriate
versus inappropriate medications for the elderly. As an example, the
START criteria recommend antihypertensive therapy when systolic
blood pressure is consistently >160 mmHg. However, there are no
specific guidelines that describe how to apply the START criteria in a
frail population, such as in a nursing home [16].
The Palliative and Therapeutic Harmonization (PATH) model
of care helps care providers and frail older adults and their families/
substitute decision makers achieve a shared understanding of health
status, prognosis, and anticipated quality of life [17]. Implementation
of the PATH model in acute and long-term care has highlighted
the need for specific clinical practice guidelines for the treatment of
common chronic medical conditions that affect frail older adults. The
PATH program has partnered with the Academic Detailing Service
(ADS) through a local university to develop appropriate, evidence
informed practice recommendations for the treatment of hypertension
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and diabetes in the frail elderly [18,19]. The ADS strives to promote
a culture of critical thinking among health care professionals through
evidence-based educational messages for physicians about the
treatment of common medical conditions. ADS is funded through
the Nova Scotia Department of Health and Wellness, which does not
influence the content of educational material, and operates through the
Office of Continuing Medical Education at Dalhousie University.
The guideline committee for the development of the hypertension
recommendations consisted of members of the ADS and PATH
program, as well as other health professionals with expertise in the
area of drug treatment and/or frailty. The guidelines, and the evidence
upon which they are based, are described elsewhere [18], but the key
messages are found in Figure 1.
The process of applying new knowledge includes 1) assessing
barriers and facilitators to knowledge use and then 2) selecting, tailoring
and implementing intervention to address barriers to knowledge use
and 3) monitoring knowledge use and evaluating outcomes [20-21].
To implement evidence (i.e. new treatment recommendations) into
practice, the choice of intervention components can be informed
by the Theoretical Domains Framework (TDF) and other evidence
about effectiveness of behaviour change techniques [22]. The TDF
provides a validated method that can be used to identify the barriers
and enablers to change that are likely to influence clinical behavior and
therefore need to be addressed. The key messages should be simple,
clear and concise and should be tailored to the needs of an individual
audience [22]. Further, the “messenger” should have credibility with
the target audience and the skills and experience needed to transfer the
information [23].
Based on education theory, [24] a multi-faceted intervention
was designed using the TDF to effectively communicate new frailtyspecific treatment recommendations for hypertension to primary care
physicians, nurses and pharmacists, who were caring for residents in a
nursing home. We aimed to determine to what degree the intervention
resulted in more appropriate prescribing of antihypertensive
medications, as measured by the adherence to specific treatment
recommendations, over a seven month period. The primary composite
outcome is the increase in appropriateness of prescribing patterns for
hypertension in a nursing home, as measured by adherence to each
of the four key messages of the treatment recommendations (Figure
1) from baseline to seven months post-educational intervention.
Secondary outcomes included 1) change in physician prescribing
of medications affecting blood pressure, 2) change in systolic blood
pressure, 3) change in medication costs, 4) incidence of resident falls
and 5) incidence of cardiovascular events.
1. Consider starting treatment when SBP is 160 mmHg or higher.
2. Aim for sitting SBP between 140 and 160 mmHg, if no orthostasis or other
adverse effects. In the very frail with short life expectancy, a target SBP of
160 to 190 mmHg is reasonable.
3. In general, use no more than 2 medications to lower blood pressure.
4. Anti-hypertensives should be tapered and discontinued if sitting SBP is
less than 140 mmHg. Before discontinuation, physicians should consider if
the medications are treating other conditions, such as atrial fibrillation or
heart failure.

Methods
This was an observational, before and after study in a 149 bed
nursing home between September 15, 2012 and May 4, 2013. Six
physicians assigned to a floor of the nursing home attended an
educational presentation and of these, five signed a consent form
allowing their prescribing data to be included in the study. Formal
medication reviews are completed by the health care team for each
resident bi-annually (every 6 months), which includes the physician,
registered nurse, and pharmacist. The pre-intervention population
consisted of the residents cared for by consenting physicians who
provided consent, with data collection occurring two weeks prior to the
educational intervention. Post-intervention evaluation occurred seven
months after the educational intervention.
Baseline data on demographic factors, current and past medical
conditions, medication use (including medications affecting blood
pressure), blood pressure readings and frailty level [25] was collected.
If residents were admitted after the educational intervention, baseline
data was collected one week after admission. If residents died or were
transferred out of the facility, final data was collected retrospectively
for the two weeks prior to death or transfer. Final data was collected
seven months after the education intervention was completed so that
all residents had the opportunity for at least one formal medication
review.
Data was obtained by reviewing resident charts, including
admission records, comprehensive geriatric assessments, nursing and
physician notes, medication reviews, physician prescriptions, and biannual medication reviews. Information collected included changes in
medications that affect blood pressure (e.g., diuretics, ACE inhibitors,
angiotensin receptor blockers, beta-blockers, calcium channel blockers,
nitroglycerin patches, oral nitrates and alpha-blockers), blood pressure
measurements, frailty level, incidence of falls and cardiovascular events
(according to multidisciplinary or physician notes). Blood pressure
measurements were generally recorded every two months and plotted
on graphs maintained in each resident chart Medication costs were
calculated from the 2014 Nova Scotia Provincial Formulary [26] Ethics
approval was received from the local Research Ethics Board, and the
ethics board of the facility.
IBM performed all analyses using SPSS Statistics 20. Descriptive
statistics were calculated for demographics, medical conditions, use
of medications affecting blood pressure, history of falls, and frailty
level. Analyses were performed using non-parametric tests comparing
related samples (91 residents were included in both the pre- and
post-intervention). Continuous variables were expressed as mean ±
standard deviation for all residents at each time point (i.e. pre and post
intervention). Differences in means between time points were tested
using the Wilcoxon Signed Rank Test. Differences in proportions
between time points were tested using Cochran’s Q Test. Univariate
and multiple logistic regression was used to explore patient specific
factors (i.e. age, sex, clinical frailty scale score, systolic blood pressure,
diagnosis of dementia, number of scheduled medications, number of
medications affecting blood pressure and number of co-morbidities).
Variables with a p value <0.5 in the univariate analysis were included
in the multivariable analysis. Backwards stepwise multivariable
regression was performed, removing all variables with a p value >0.5.
Multi-collinearity between independent variables was assessed using
linear regression and collinearity statistics.

Figure 1: Key Messages of Hypertension Treatment Recommendations
in Frailty.
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of an educational program that would assist in the uptake of the
recommendations, a barrier assessment was conducted by the study
team using the Theoretical Domains Framework [22,27,28].
The intervention was a multi-faceted educational program Content
of the Educational Program based on evidence-informed practice
recommendations for the treatment of hypertension in the frail elderly
[18]. A 60 minute large group interactive presentation was carried
out on October 4, 2012 by two geriatricians (PM and LM) involved
in the creation of the treatment recommendations, and supported by
two pharmacists (JD and SB). Attendees included all nursing home
physicians, nurses and pharmacists caring for residents in the nursing
home. The interactive component included discussion about the
evidence, the difference between current hypertension guidelines and
the new recommendations, and issues related to stopping medication
for chronic conditions. A written summary of the guidelines and small
laminated cards were distributed to the physicians with the treatment
recommendations, and a poster that summarized the treatment
recommendations was placed in a prominent location in each nursing
station in the nursing home. Stickers were placed in resident charts as
reminders to physicians and other health care professionals about the
key messages of the treatment recommendations, and how to measure
blood pressure.
To help overcome concerns on the part of residents or their proxies
about less aggressive treatment of hypertension, a letter was drafted
that could be given in hard copy, or could be used to guide a discussion
in person or by telephone.
To supplement written material, an online decision support widget
that study physicians could access on their phones or computers was
posted at www.pathclinic.ca. The widget provided a tailored treatment
recommendation according to the guidelines and patient parameters
entered.

Results
A total of 158 residents (or their proxy) provided consent for their
data to be entered into the database over the study period. Of these, 138
had care provided by the physicians who consented to be part of the
study. Data was collected for 118 residents pre-intervention and 104
1 year PREIntervention
September
2011

PREIntervention
September
2012

N=85
subset of Sept
2012 PRE
intervention
group

During the Study Period

N=118

POST Intervention
May 2013

N=91
Data avaiable for
COMPLETE Study
Period
OUT
Died n=24
Transferred out n=3
IN
Admitted after intervention
N=20

N=85
1 year
Restrospective

N=118
PRE
Intervention

OUT
Died n=24
Transferred
out n=3

N=13

N=104
POST
Intervention

Population with BASELINE and FINAL data
N=138

Figure 2: Resident Flow During Study Period.
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residents post-intervention, with 91 patients included in both the preand post-intervention samples (Figure 2). For those residents with both
pre and post intervention data, 99% (n=90) had a formal medication
review completed during the study period.
The pre-intervention and post-intervention populations did not
differ in their demographic characteristics (Table 1). Mean age of the
residents was 86.9 +/- 9.7 years; over 90% of the study population was
female. Residents in the pre-intervention group had a median length
of stay of 1.7 years in the nursing home. The majority of residents had
a diagnosis of dementia (75%) and hypertension (65%). A history of
coronary artery disease was noted for 27% of residents. Most residents
(60%) were severely frail, with 28% being moderately frail according to
the Clinical Frailty Scale [25].
Adherence to the four key messages of the recommendations
for the treatment of hypertension in the frail elderly was measured
at each time point (Table 2). In the pre-intervention population
(n=118), there were two residents with a SBP ≥160mm Hg and one
of these residents was not treated with a blood pressure medication.
In the post-intervention population (n=104), there was one resident
with a SBP >160mm Hg, and this resident was treated with a blood
pressure medication. There was no significant change in the number
of residents within the recommended blood pressure range (15.7%
pre-intervention, vs. 6.7% post-intervention, χ2= 2.571, p=0.109), in
the proportion of residents who were on ≤ 2 medications affecting
blood pressure (86.4% pre-intervention vs. 88.5% post-intervention,
χ2=1.000, p=1.000), or in the proportion of residents with a SBP <
140 mm Hg (49.6% pre-intervention vs. 47.1% post-intervention, χ
2
=0.286, p=0.593).
Prior to the intervention, residents were prescribed a mean of
8.8+/-3.8 regularly scheduled medications, which decreased slightly
to 8.2+/-3.5 medications post-intervention (Z=-1.837, p=0.066).
However, in those with a documented history of hypertension, use
of medications affecting blood pressure decreased significantly from
1.5+/-1.3 medications to 1.2+/-1.3 (Z=-3.710, p<0.001). Further, the
percentage of residents taking one or more medications affecting blood
pressure decreased significantly during the intervention (60.2% preintervention vs. 51.9% post-intervention, χ 2= 9.000, p=0.003) and the
proportion of residents prescribed 2 or more medications affecting
blood pressure also decreased (36.4% pre-intervention vs. 23.1% post
intervention, χ 2= 10.000, p=0.002).
Secondary Outcomes: Of 276 blood pressure recordings, a total of
18 had the position of the patient noted. Nine were listed as “sitting”,
seven were listed as “lying” or “supine” and three were listed as
“standing”. Blood pressure of residents did not differ between study
time points (Table 3). Postural hypotension was found in the charts of
10 residents (n=138, 7.2%)
During the 6 months prior to the intervention, changes were made
in the prescriptions of medications affecting blood pressure for 15 of
118 residents (12.7%), including discontinuation of medication in 9
residents (7.6%). Changes in medications affecting blood pressure were
made for a total of 47 out of 138 residents during the study period. Of
these changes, a medication affecting blood pressure was re-started, or
the dose re-instated, for 3 residents (6%). Two of these residents had
an increase in blood pressure or fluid retention when medication was
discontinued or decreased. In the third case, the physician discontinued
hydrochlorothiazide, and the medication was restarted at the request of
the family and the resident when concern was raised about the potential
impact on comorbid congestive heart failure.
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Incidence of falls was high in the study population. In the 6 months
prior to the educational intervention, 59 of 118 residents (50%) had
at least one fall. During the study period, 35 of 104 residents (34%)
in the post-intervention population had at least one fall. (χ2= 4.829,
p=0.028 for the difference) Univariate analysis indicated that none of
the variables were able to significantly predict a fall within the study
period. Variables from the univariate analysis with a p value <0.5
were included in the multivariable analysis. A test of a model using
age, frailty, diagnosis of dementia and systolic blood pressure was not
statistically significant. (χ2= 4.692, p=0.32).
Of the 118 residents included in the pre-intervention population, 24
POSTIntervention

PRE-Intervention
Characteristic
Age
Sex

Mean

86.9 +/- 9.7

86.8 +/- 9.7

107 (90.7%)

94 (90.4%)

Male

11 (9.3%)

10 (9.6%)

2.6 +/- 2.5

3.0 +/- 2.6

N=88; Missing
for n=30

N=94, missing
for n=10
6.7 +/- 0.7

Mean

6.6 +/-0.7

Median

7

7

5

7 (8.0%)

4 (4.3%)

6

25 (28.4%)

26 (27.7%)

7

54 (61.4%)

56 (59.6%)

8

2 (2.3%)

8 (8.5%)

88 (74.6%)

78 (75.0%)

Diagnosis of Dementia
Number of co-morbidities

N=104
+/- SD or %

Female

Length of Stay (years)

Clinical Frailty Scale Score
(1-8)

N=118
+/- SD or %

5.9 +/- 2.52

5.8 +/- 2.4

Hypertension

76 (64.4%)

68 (65.4%)

History of Coronary Artery
Disease

32 (27.1%)

28 (26.9%)

History of Stroke / TIAs

35 (29.7%)

32 (30.8%)

Treated with
Insulin

5 (4.2%)

5 (4.8%)

Treated with
Insulin

24 (20.3%)

21 (20.2%)

27 (22.9%)

28 (26.9%)

Diabetes
History of
Hypercholesterolemia

Mean

Table 1: Characteristics of PRE- and POST- Intervention groups.

died during the study period, but none of these deaths were considered
to be primarily due to cardiovascular causes.
Median monthly cost for medications affecting blood pressure
decreased significantly ($4.18 pre-intervention vs$1.05 postintervention, Z=-3.616, p<0.001).

Discussion
This research project involved education on hypertension treatment
recommendations specific to the frail elderly for physicians, nurses and
pharmacists caring for residents in a nursing home in Nova Scotia.
The project evaluated the impact of this educational intervention on
prescribing by physicians in a nursing home, with a goal of increasing
appropriate prescribing for hypertension. Following the intervention,
physicians used their own clinical judgment to implement the
recommendations and there was no directive to implement the
recommendations for all residents. It therefore provided an assessment
of the real-world uptake of guideline recommendations, as well as an
assessment of the effectiveness, safety and economic outcomes of the
ADS / PATH hypertension recommendations for the frail elderly.
Although there was no change in mean blood pressure for the
population over the study period, the use of medications affecting blood
pressure decreased. Likewise, the proportion of residents who were
not on medications affecting blood pressure increased. Additionally,
a reduction in the proportion of residents who were prescribed two or
more blood pressure medications was also observed. Corresponding
with a decrease in the use of medications affecting blood pressure, there
was a decrease in the proportion of residents with a fall during the
study period, in comparison to the period just prior to the educational
intervention. Some blood pressure medications are associated with
an increased risk of falls due to low blood pressure and postural
hypotension [29]. Although a cause and effect relationship cannot be
confirmed by the observation design, it is possible that the reduction
medications affecting blood pressure contributed to the reduction in
residents falls in our study.
The changes over the study period may be attributed to the
intervention because there were significantly more medication
changes, including more discontinuations, compared to the number of
medication changes made in the six months prior to the intervention.
This study highlights the importance of the team approach in

Key Message
Residents with data on SBP
# residents with SBP>160
Key Message #1
In the frail elderly, consider starting # residents with SBP>160 who are not prescribed
treatment when SBP is ≥160
antihypertensive (UNDER-TREATED)
Proportion UNDER-TREATED
Key Message #2
Aim for a sitting SBP of 140 to
160mg Hg.

Number (%) of residents with SBP between 140-160

Key Message #3
In general, use no more than 2
Number (%) on ≤2 medications affecting blood pressure
medications to treat hypertension.
Key Message #4
Anti-hypertensives can be tapered
Number (%) of residents who are OVERTREATED
and discontinued if sitting SBP is
(SBP<140mmHg, on ≥1 antihypertensive)
less than 140 mmHg

PRE-intervention
N=118

POST-intervention
N=104

Difference in proportions
(Cochran’s Q)

115 (97.5%)

104 (100%)

n=91 residents with PRE and
POST data (n=90 for SBP)

2

1

1

0

0.9%
1/115

0%
0/104

n/a

18 (15.7%)

7 (6.7%)

No difference
χ2= 2.571, p=0.109

102/118
(86.4%)

92/104
(88.5%)

No difference
χ2= 0.000, p=1.000

57/115
(49.6%)

49/104
(47.1%)

No difference
χ2=0.286, p=0.593

Table 2: Adherence to Key Messages of Hypertension Treatment Recommendations.
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Systolic Blood Pressure

PRE-Intervention

POST-Intervention

N= 118

N = 104

+/-SD

+/- SD

Difference
Wilcoxon Signed Rank Test

Missing data for n=3
Mean

123 +/- 16

119 +/- 15

Z=-1.279
p=0.201 (NS)

Diastolic Blood Pressure

Missing data for n=3
Mean

67 +/- 11

68 +/- 9

Z=-1.755
p=0.079 (NS)

Number of Medications Affecting Blood
Pressure (all residents)

Mean

1.2 +/- 1.2

0.9 +/- 1.1

Z=-4.200
P<0.001

Number of medications affecting blood
pressure (residents with a documented
diagnosis of hypertension)

Medications affecting blood pressure

Mean

Z=-3.710
1.5 +/- 1.3

1.2 +/- 1.3

Diuretics

38 (32.2%)

28 (26.9%)

ACE inhibitors

18 (15.3%)

10 (9.6%)

ARBs

10 (8.5%)

7 (6.7%)

Beta Blockers

37 (31.4%)

27 (26.0%)

Calcium Channel Blocker

21 (17.8%)

13 (12.5%)

Alpha Blockers

1 (0.8%)

1 (1.0%)

Nitroglycerin Patch

12 (10.2%)

7 (6.7%)

Oral Nitrates

1 (0.8%)

1 (1.0%)

P<0.001

Table 3: PRE- and POST- Intervention: Blood pressures and medication use.

managing medications for chronic disease in nursing home residents,
as education was provided to all health care team members including
physicians, nurses, pharmacists and social workers, among others. In
addition to the importance of providing education to the entire team,
emerging evidence shows the potential benefits of the “care manager”
model to bridge the gap between patients and providers, which could
potentially increase uptake of chronic disease guidelines and improve
medication appropriateness [30-34].
In addition to the impact of the intervention on provider behavior
and resident outcomes, our study contains several important findings.
First, this study demonstrates that nursing home residents may be overtreated with medications that affect blood pressure. The mean blood
pressure of the pre-intervention population was 123/67 mm Hg, and
the mean SBP for those with a documented history of hypertension was
125/68 mm Hg . A total of 17% of residents had a systolic blood pressure
≥140mm Hg and only 4% had SBP ≥150 mm Hg. However, despite
these low numbers, residents were taking a mean of 1.2 medications
affecting blood pressure, with those with a history of hypertension
taking a mean of 1.5 medications. Although systolic blood pressure
was well under the recommended range, residents continued to be
prescribed medications affecting blood pressure, potentially putting
them at risk for drug related harms, such as orthostatic hypotension,
falls and other adverse events. Based on this observation, it seems that
treatment recommendations for frail older individuals need to focus on
over-treatment, rather than under-treatment, by promoting evidencebased higher blood pressure targets. Second, the decrease in the use
of medications affecting blood pressure was also associated with a
decrease in the per-resident cost of medications. Over the study period,
mean monthly cost of medications affecting blood pressure decreased
from $9.86 to $7.55 per resident. Extrapolating this to the entire nursing
home, this translates to a potential savings of over $4,000 per year.
Our study has several possible limitations, most notably the lack
of a control group (other than the one year pre-intervention data). The
J Gerontol Geriat Res

sample size for this study (i.e. a single nursing home) was not powered
to detect differences in mortality, falls, cardiovascular events or other
safety outcomes. However, the care model of the nursing home in this
study is representative of nursing homes across the region; age, gender,
frailty level and the prevalence of hypertension (64%) is consistent with
national data [10]. The sample size for this intervention (convenience
sample) was limited by the number of residents in the facility and the
natural bed turnover rate. However, a post-hoc sample size analysis
indicates that the number of residents with both PRE and POST data
(n=91) would be powered to detect a statistically significant difference
of 10% in adherence to one of the key messages [32]. Given the lack of
statistically significant change in adherence to the four key messages
of the intervention for all comers, multivariable analysis to control for
possible confounding factors such as age or gender, was not carried
out. There are also limitations to using chart review as the data source
for research, including incomplete or inaccurate data, difficulty
interpreting documentation (e.g. jargon, acronyms), and variance in
the quality of information recorded by different medical professionals
[30]. It should be noted that the same data challenges and assumptions
were applied to both the pre and post intervention populations,
thereby minimizing attributable error. Blood pressure readings in
the chart generally did not include the position of the resident during
the measurement, making accurate measurements of blood pressure
and adherence to the key message (which recommends adjusting
medications based on seated, not supine, measurements) difficult.
Given the frailty levels of this nursing home population, it is possible
that blood pressure was frequently measured in the supine position.
Using supine blood pressure measurements to make treatment
decisions may lead to overtreatment, as supine blood pressures are
generally higher than seated. Further, consent was sought (but not
obtained) for all residents entering the nursing home during the study
period. There may be a selection bias for residents that did consent.
Although not known, residents providing consent and residents in the
facility for the full study period may be healthier, more stable, and on
fewer medications affecting blood pressure.
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It is also important to note that decreasing the dose of a medication
is not always associated with lower cost. As an example, the cost of
a tablet of amlodipine 2.5 mg ($0.33) is greater than the cost of
amlodipine 5 mg ($0.24) [26]. Finally, although there were specific
measures to address potential barriers to change, including a large
group presentation, written material, posters with key messages and an
on-line widget, among others, the use of focus groups with physicians,
nurses and nursing home residents to assess potential barriers to the
uptake of the guidelines would have strengthened the study.
This project demonstrates that a multi-faceted educational
intervention on treatment recommendations specific to the frail
elderly can decrease the use of medications affecting blood pressure
in a frail population. Decreased use of medications affecting blood
pressure was accompanied by a decrease in the proportion of residents
with a fall, although no association was found, and a decrease in the
cost of medication. While not measured, it is possible that a decrease
in medication use may also be accompanied by an improvement in
quality of life for residents, related to a reduction in negative clinical
consequences [6]. All treatment decisions in a nursing home should
consider the potential increased risks and more limited benefits in a
frail population.
Since the development of these recommendations and the
educational intervention, there has been increasing acknowledgement
of the importance of considering age and frailty when treating
hypertension. In 2014, Canadian recommendations for the treatment
of hypertension were updated to include more relaxed guidelines for
the “very elderly” or those who are frail [31].
Since we have shown that specific guidance (delivered through
distinct guidelines for the frail and educational interventions) may
improve the appropriateness of prescribing, decrease the number of
falls and decrease costs, this study may serve as a pilot project for a
broader provincial educational interventions regarding appropriate
prescribing in frailty. As physicians become more aware of the need to
recognize the frailty status of residents and alter existing, conventional
recommendations to fit the context of frailty, it is hoped that there will
be a shift towards more appropriate care in this population.
References

2. Theou O, Rockwood MR, Mitnitski A, Rockwood K (2012) Disability and comorbidity in relation to frailty: how much do they overlap? Arch Gerontol Geriatr
55: e1-8.
3. NPS Medicinewise News. Older, safer, wiser (2013) September 2.
4. Mallery LH, Moorhouse P (2011) Respecting frailty. J Med Ethics 37: 126-128.
5. Maddison AR, Fisher J, Johnston G (2011) Preventive medication use among
persons with limited life expectancy. Prog Palliat Care 19: 15-21.
6. Garfinkel D, Mangin D (2010) Feasibility study of a systematic approach
for discontinuation of multiple medications in older adults: addressing
polypharmacy. Arch Intern Med 170: 1648-1654.
7. Iyer S, Naganathan V, McLachlan AJ, Le Couteur DG (2008) Medication
withdrawal trials in people aged 65 years and older: a systematic review. Drugs
Aging 25: 1021-1031.
8. Alexander GC, Sayla MA, Holmes HM, Sachs GA (2006) Prioritizing and
stopping prescription medicines. CMAJ 174: 1083-1084.
9. Garfinkel D, Zur-Gil S, Ben-Israel J (2007) The war against polypharmacy: a
new cost-effective geriatric-palliative approach for improving drug therapy in
disabled elderly people. Isr Med Assoc J 9: 430-434.

J Gerontol Geriat Res

12. Morgan SG, Smolina K, Mooney D, Raymond C, Bowen M, et al. (2013)
Canadian Rx Atlas, 3rd edition.
13. CIHI. Prescribed Drug Spending in Canada 2012 Report. A Focus on Public
Drug Program.
14. Mutasingwa DR, Ge H, Upshur RE (2011) How applicable are clinical practice
guidelines to elderly patients with comorbidities? Can Fam Physician 57: e253262.
15. Guthrie B, Payne K, Alderson P, McMurdo ME, Mercer SW (2012) Adapting
clinical guidelines to take account of multimorbidity. BMJ 345: e6341.
16. O’Mahony D, Gallagher P, Ryan C, Byrne S, Hamilton H, et al. (2010) STOPP
& START criteria: A new approach to detecting potentially inappropriate
prescribing in old age. European Geriatric Medicine 1: 45-51.
17. Moorhouse P, Mallery LH (2012) Palliative and therapeutic harmonization: a
model for appropriate decision-making in frail older adults. J Am Geriatr Soc
60: 2326-2332.
18. Mallery LH, Allen M, Fleming I, Kelly K, Bowles S, et al. (2014) Promoting
higher blood pressure targets for frail older adults: a consensus guideline from
Canada. Cleve Clin J Med 81: 427-437.
19. Mallery LH, Ransom T, Steeves B, Cook B, Dunbar P et al. (2013) EvidenceInformed Guidelines for Treating Frail Older Adults with Type 2 Diabetes: From
the Diabetes Care Program of Nova Scotia (DCPNS) and the Palliative and
Therapeutic Harmonization (PATH) Program. JAMDA 14: 801-8.
20. KT Clearinghouse (2013) The Knowledge to Action Cycle.
21. Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE (2012) Knowledge
translation of research findings. Implement Sci 7: 50.
22. French SD, Green SE, O’Connor DA, McKenzie JE, Francis JJ, et al. (2012)
Developing theory-informed behaviour change interventions to implement
evidence into practice: a systematic approach using the Theoretical Domains
Framework. Implement Sci 7: 38.
23. Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, et al. (2006) Lost in
knowledge translation: time for a map? J Contin Educ Health Prof 26: 13-24.
24. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J, et al.
(2007) Educational outreach visits: effects on professional practice and health
care outcomes. Cochrane Database Syst Rev : CD000409.
25. Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, et al. (2005) A
global clinical measure of fitness and frailty in elderly people. CMAJ 173: 489495.
26. Nova Scotia Department of Health (2014) Nova Scotia Formulary.

1. Moorhouse P, Rockwood K (2012) Frailty and its quantitative clinical evaluation.
J R Coll Physicians Edinb 42: 333-340.

10. CIHI (2012) Drug Use in Seniors on Public Drug Programs in Canada.

11. Tamura BK, Bell CL, Inaba M, Masaki KH (2012) Outcomes of polypharmacy in
nursing home residents. Clin Geriatr Med 28: 217-236.

27. Francis JJ, O’Connor D, Curran J (2012) Theories of behaviour change
synthesised into a set of theoretical groupings: introducing a thematic series on
the theoretical domains framework. Implement Sci 7: 35.
28. Michie S, Johnston M, Abraham C, Lawton R, Parker D, et al. (2005) Making
psychological theory useful for implementing evidence based practice: a
consensus approach. Qual Saf Health Care 14: 26-33.
29. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, et al. (2009) Metaanalysis of the impact of 9 medication classes on falls in elderly persons. Arch
Intern Med 169: 1952-1960.
30. Gearing RE, Mian IA, Barber J, Ickowicz A (2006) A methodology for conducting
retrospective chart review research in child and adolescent psychiatry. J Can
Acad Child Adolesc Psychiatry 15: 126-134.
31. Hypertension Canada (2014) Canadian Hypertension Education Program
(CHEP).
32. Kramer HC, Theimann S (1987) How many subjects? Statistical Power in
Research. Sage Newbury Park, CA 78-8.
33. Ciccone MM, Aquilino A, Cortese F, Scicchitano P, Sassara M, et al. (2010)
Feasibility and effectiveness of a disease and care management model in the
primary health care system for patients with heart failure and diabetes (Project
Leonardo). Vasc Health Risk Manag 6: 297-305.
34. Cecere A, Scicchitano P, Zito A, Sassara M, Bux F, et al. (2014) Role of Care
Manager in Chronic Cardiovascula Disease. Ann Gerontol Geriatric Res 1: 1005.

Impact of Aging

ISSN: 2167-7182 JGGR, an open access journal

