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INTRODUCTION
The most common definition of polyphar-
macy is the concurrent use of 5 or more non- 
prescription and prescription medications 
by a single individual.1 There may be some 
instances of appropriate polypharmacy where 
therapy is optimised; however, for most cases, 
many medications may be unnecessary and 
even harmful.2 Polypharmacy has become 
a growing concern especially in ageing and 
at- risk populations due to its association 
with increased adverse drug events (ADE), 
drug interactions and decreased medication 
adherence.3 4 To reduce the incidence of 
polypharmacy and its consequences, health-
care providers have turned to deprescribing, 
the systematic process of identifying inappro-
priate medications to discontinue or taper 
down. Medications are inappropriate when 
they are no longer indicated or effective, and 
their existing or potential harms outweigh 
the benefits within the context of a patient’s 
treatment goals, current level of functioning, 
life expectancy, values and preferences.

The majority of discussion and research 
surrounding deprescribing has focused on 
older adults largely due to the prevalence of 
polypharmacy in this population. Canadian 
data from 2016 show that about one in four 
elderly patients were prescribed 10 or more 
drug classes, the most common being statins, 
ACE inhibitors and proton- pump inhibi-
tors. In addition, almost half (49.4%) were 
prescribed at least one medication from the 
Beer’s list, and 18% were prescribed multiple 
drugs from the list (online supplemental 
abstract 1).5 The abundance of research data 
in geriatrics have led to the development 
of deprescribing guidelines and algorithms 
for practitioners to use. Although older 
adults are more sensitive to the side effects 
of medications and disproportionately expe-
rience medication- related harms, it would 
be valuable to investigate opportunities for 

deprescribing in patients under the age of 
65 with multiple comorbidities and polyphar-
macy who may also benefit from the process.6 7

This article highlights the importance of 
deprescribing for patients across different 
age groups. Age alone should not be used as 
a criteria to start deprescribing and instead 
it should be offered for individuals at high 
risk of polypharmacy and where therapy is no 
longer appropriate. Beyond advanced age, 
there are many other risk factors that have 
been associated with increased polyphar-
macy exposure including: female gender, 
low education level, low income, number 
of hospitalisations, multiple comorbidities, 
multiple prescribers and high healthcare util-
isation.8 9 These additional risk factors illus-
trate the many avenues of future research 
that support deprescribing in other groups. 
Furthermore, by initiating deprescribing 
earlier in a patient’s life, we can proactively 
prevent polypharmacy in the elderly and the 
medication- related harms that are often seen 
in this population. More research is required 
to gather evidence for potentially inappro-
priate medications (PIMs) and deprescribing 
strategies for adults aged 18–65.

METHODS
For the purpose of this article, a literature 
search was completed using PubMed and 
Embase databases with the search terms of 
“polypharmacy”, “multimorbidity”, “depre-
scribing”, “epidemiology”, “drug use”, “young 
adults”, “middle age”, “elderly”. The elderly 
population was included in our search in 
order to draw comparisons to younger adults. 
Inclusion criteria were patients age 18 and 
above. Exclusion criteria were patients below 
age of 18, patients being treated in intensive 
care units and patients with cancer. Patients 
with cancer were specifically excluded as 
there are other deprescribing algorithms 
designed for this specialised population.
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DISCUSSION
Epidemiology of polypharmacy
According to data collected from 2007 to 2011 by Statis-
tics Canada, multiple drug use increases by age and the 
percentage of prescription medication use in patients 
aged 45–64 is almost double (55.1%) compared with 
those aged 25–44 (28.0%). This percentage increases to 
82.7% in the 65–79 age group. When it comes to polyp-
harmacy, less than 2% of patients aged 25–44 are using 
five or more medications but this increases to 11.4% in 
the 45–64 age group and 29.9% for the 65–79 age group 
(online supplemental abstract 2).10 In a systematic review 
focusing on barriers and facilitators to deprescribing, a 
common barrier identified was that many patients were 
less inclined to stop medications they have been taking 
for many years. Patients often felt they ‘needed’ these 
medications, making it difficult for care providers to 
propose deprescription.11 Seniors involved in the Elimi-
nating Medications Through Patient Ownership of End 
Results (EMPOWER) trial that elected not to discontinue 
their long- term benzodiazepine use, indicated that their 
main reasons were due to discouragement by their physi-
cian or pharmacist (33%) and fear of withdrawal symp-
toms (25%).12 Over the years, as more medications are 
prescribed due to a natural increase in morbidities and 
these regimens become routine, patients slowly move 
towards polypharmacy and become more resistant to 
stopping the medications that have worked for them in 
the past but may no longer be indicated. This is known as 
legacy prescribing, where drugs prescribed for an interme-
diate amount of time becomes a part of long- term therapy 
and is not properly discontinued.13 Younger adults are 
more likely to be actively involved in the management of 
their medications in comparison to older adults, making 
them more suitable candidates for deprescribing.14 15 
It is, therefore, important to regularly assess a patient’s 
need for a medication irrespective of their age in order 
take on a more proactive approach to deprescription and 
the prevention of polypharmacy rather than a reactive 
approach that is only initiated later on in life.

Multimorbidity in younger adults
Polypharmacy is largely driven by multimorbidity, and 
although this affects older adults the most, there is still 
a large number of patients with multimorbidity younger 
than 65 years, particularly in poor populations.16 It is 
interesting to note that even though the prevalence of 
medication use differs between the adult age groups, 
all groups shared the most commonly used drug classes 
including: lipid- lowering drugs, ACE inhibitors and acid- 
reducers. Other medications that are more unique in the 
younger adults include antidepressants and inhalers.10 17 
As the ability to detect asymptomatic conditions improves, 
the occurrence of preventative prescribing in adults has 
also increased.13 This has led to a recent increase in 
prophylactic medications for age- related disorders such 
as cardiovascular disease and osteoporosis in this age 
group.18 Among patients aged 25–79 years, medications 

were mainly used to treat different medical conditions 
such as cardiovascular disease, dyslipidaemia, acid reflux 
disorders, depression and pain.17 The epidemiology of 
medication use varies between age groups, so the defini-
tion of taking ‘too many medications’ should also change 
correspondingly. Since different age groups can experi-
ence polypharmacy for different indications, it is imper-
ative to explore applying the practice of deprescribing in 
those age groups to target their unique needs.

Applying deprescribing tools to the younger population
References and tools commonly used to help identify PIM 
for deprescription include the START/STOPP Criteria 
as well as the Beer’s Criteria tool.19 Similar but custom-
ised tools should also be developed for younger adults 
given the lack of information and research on depre-
scribing in this population and because strategies used 
to target the elderly population will be less applicable for 
other adult age groups. For example, limited life expec-
tancy is a factor to consider when discontinuing statins 
in the elderly, but this may not apply to a middle- aged 
adult. Furthermore, antipsychotic deprescribing would 
be a more appropriate consideration for elderly patients 
with BPSD than for younger patients for whom the 
antipsychotic is likely indicated chronically for a psychi-
atric diagnosis rather than for dementia.20 The Bruyere 
Research Institute Deprescribing Guidelines Research 
team has developed helpful guidelines and tools for 
deprescribing with a focus on medication classes that are 
often over prescribed and rarely discontinued despite a 
lack of indication. These classes include proton pump 
inhibitors, antipsychotics and benzodiazepines, and the 
guidelines also describe evidence and recommendations 
for younger adults with certain indications.21 It may be 
of value to tailor more research towards deprescribing in 
adults between the ages of 18–65. Although this popula-
tion may not yet have as prevalent of a concern with poly-
pharmacy as older individuals, targeting classes of medi-
cations that can be deprescribed can be the first step to 
preventing future harm

Identifying candidates for deprescribing
The goal of deprescribing is to reduce the number of 
PIMs, which has been and still is an ongoing challenge 
for all patients, particularly older adults. By decreasing 
the number of PIMs, we can optimise the health bene-
fits of our patient’s medications and reduce medication- 
related adverse events even at an early stage. Identi-
fying patients who benefit the most from deprescribing 
should become the standard instead of using age as a 
determining factor for targeting patients. If we reduce 
the number of inappropriate medications early in life, 
patients can avoid future negative consequences such 
as preventable adverse drug reactions (figure 1).22 
Technology, like electronic medical records (eg, EPIC, 
Cerner), can be used to add clinical alerts into patient 
profiles to inform pharmacists when patients present 
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with multiple comorbidities and medications that often 
do not have a clear indication such as benzodiazepines, 
antipsychotic and PPIs.

In hospital practice, candidates for deprescribing could 
be screened on admission during medication reconcilia-
tion and best possible medication histories. Pharmacists 
can ensure that each medication has a clear indication 
and its own place in a patient’s medication regimen to 
improve overall health outcomes. An alert system should 
be developed in order to easily identify patients who 
are at high risk of polypharmacy or medications that 
can potentially be discontinued based on online health 
records (online supplemental abstract 3).

Prompts for deprescribing
Medications for temporary symptoms
Medications are often added to treat temporary symp-
toms and do not get reassessed or discontinued (table 1).

Medications used to treat a side effect resulting in a prescribing 
cascade
Medications are sometimes prescribed to treat a side effect 
of other medications resulting in a prescribing cascade. 
These cascades often lead to polypharmacy as well as 
increased adverse drug reactions, and they are often asso-
ciated with increased treatment costs.23 24 When a new 
symptom arises in a patient, it can be incorrectly diag-
nosed as a new medical condition instead of recognising 
that it is the result of an adverse reaction to an existing 
medication. This can lead to unnecessary prescribing of 
new medication(s) therefore resulting in other unnec-
essary drug interactions and side effects.25 For example, 
furosemide could be prescribed for transient leg swelling 
but not be discontinued, resulting in the development 
hypokalaemia, so the patient is prescribed a potassium 
supplement. This example is outlined in figure 2 and 
it illustrates how the failure to discontinue the original 

Figure 1 Proactive deprescribing in the younger adults helps prevent future polypharmacy- related adverse drug events.

Table 1 Examples of temporary medications continued as legacy prescriptions

Situation Risk of harm Example

Medications used during infections 
for symptom relief

Potential misuse of the medication for a similar 
symptom caused by another condition instead 
of seeking care from a healthcare professional

Continued use of salbutamol inhaler after 
acute pulmonary infection

Short term PPI therapy turns into 
chronic therapy

Long- term side effects of PPIs include 
impaired B12 absorption, hypomagnesaemia, 
increased risk of Clostridium difficile infection, 
community- acquired pneumonia41

Chronic PPI use for indications such as 
GERD, mild- moderate oesophagitis, PUD 
caused by NSAID or Helicobacter pylori41

Opioids during perioperative care Exposure to opioid toxicities, risk of 
developing dependence20

Continued postsurgery for non- cancer 
pain in an opioid- naïve patient

Benzodiazepines Associated with falls, memory disorders, 
dementia, functional impairment, daytime 
sedation, motor vehicle accidents42

Used for depressive episodes or grief

Antipsychotics Increased risk of weight gain, dry mouth, 
dizziness, EPS, UTIs, cardiovascular adverse 
events43

Prescribed for insomnia or anxiety after 
moving into a new environment

Antiepileptics Significant drug–drug interactions (some 
are strong enzyme inducers); long- term 
side effects include bone density reduction, 
hyperlipidaemia, folate deficiency44

Patient with childhood- onset epilepsy who 
is seizure free, but chronic antiepileptic 
use is not reassessed or discussed45

EPS, Extrapyramidal symptoms; GERD, Gastroesophageal reflux disease; NSAIDS, non- steroidal anti- inflammatory drug; PPI, proton- pump 
inhibitor; PUD, Peptic Ulcer disease; UTIs, Urinary Tract infections.
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medication after the resolution of a transient symptom 
resulted in the treatment of the medication’s side effects. 
See online supplemental abstract 4 for other examples of 
prescribing cascades described in recent literature.26 In 
addition, online supplemental abstract 5 lists medications 
and notorious adverse effects which may be interpreted 
as a new medical condition and lead to the prescribing 
cascade.

A step- by- step strategy can be employed to prevent 
prescribing cascades. First, we can question if the patient’s 
symptom(s) could have possibly originated as a side effect 
of an existing prescribed medication. It is important to 
rule- out a drug- induced adverse effect before proceeding 
further. The patient may also have trialled over- the- 
counter therapies and non- pharmacological treatments 
for this issue, so if the side effect is drug- induced, these 
self- treatments may also not be necessary. Second, assess 
if the offending medication is indicated for the patient or 
if it is no longer needed. Could it be switched to a safer 
alternative? Third, if that medication is still necessary, 
discuss the risks and benefits of continuing therapy with 
the healthcare team while including the patient in the 
process in order to educate and allow patients to make 
informed decisions.25

Prescribing cascades can be easily overlooked and 
although the elderly are more at risk, this concept can be 
applied to any patient with multiple chronic morbidities 
and medications. Again, addressing these issues early on 
can prevent adverse drug reactions and polypharmacy in 
a more vulnerable older population.

Relationship between adherence and deprescribing
It is important to distinguish ‘deprescribing’ from ‘non- 
adherence’ and ‘non- compliance’ because deprescribing 
is directed and supervised by healthcare professionals with 
the same level of expertise and attention that prescribing 
entails.27 It is also critical to remember that patient views 
and understanding of their medications have a direct 
relation to their willingness to adhere to or discontinue 
medications. All patients who struggle with medication 
adherence should be encouraged to ask their healthcare 

providers the five questions listed in online supplemental 
abstract 6 to prevent adverse effects of medications early 
on and to ask whether their medications can be reviewed 
to determine if any can be stopped or reduced. It can 
also be used by healthcare providers as a Teach- Back tool 
to confirm the patient’s understanding of the reason for 
medication changes and discontinuations.

Deprescribing has the potential to improve patient 
adherence. Research has shown that an increased number 
of medications is associated with reduced adherence and 
that a reduced number of daily administrations leads to 
better adherence.28 29 Considering that deprescribing can 
reduce the number of medications and the frequency 
of administrations, it could lead to overall improved 
adherence.

Case study
This patient is a 56- year- old man who was admitted to 
the hospital with community- acquired pneumonia. The 
pharmacist identified polypharmacy, with a regimen of xx 
medications, including xxx medications. The patient had 
difficulty managing his medications secondary to poor 
compliance and lack of awareness of the indications of 
his medications. He inquired about his medications but 
was instructed to ask his family physician instead and was 
offered a blister pack to improve compliance.

The patient has multiple comorbidities including hyper-
tension, type 2 diabetes, peripheral neuropathy secondary 
to diabetes, urinary incontinence, frequent urinary tract 
infections over the past 6 months and chronic obstruc-
tive pulmonary disorder. He also has a history of falls due 
to dizziness spells and memory loss. The patient thinks 
his recent falls could be due to not taking some of his 
medications. The patient has poor diabetes control with 
an average A1C of 8.5% for the past year, leading to the 
worsening of his other medical conditions such as neuro-
pathic pain.

Medications list
Insulin glargine 80 units two times a day, metformin 
500 mg three times a day with meals, linagliptin 5 mg 

Figure 2 The prescribing cascade: adverse drug reaction from a medication, misdiagnosed as a new medical condition, which 
become treated with another medication leading to a cycle of prescribing for preventable harms.
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orally once daily, sildenafil 50 mg tablet pro re nata 
(PRN), oxybutynin 5 mg tablet three times a day, Acetyl-
salicylic acid (ASA) 81 mg tablet once daily at bedtime, 
pregabalin 100 mg three times a day, diclofenac emugel 
2.32% for knee pain PRN, quinine sulfate 200 mg two 
capsules at bedtime, dexlansoprazole 60 mg capsule daily, 
hydrochlorothiazide 25 mg once daily, perindopril 4 mg 
once daily, diltiazem controlled delivery (CD) 180 mg 
once daily, simvastatin 40 mg tablet daily, salbutamol 
100 μg chlorofluorocarbon- free inhaler PRN, budeso-
nide and formeterol 200/6 μg one inhalation two times 
a day, tiotropium 18 μg one inhalation once daily, aceta-
minophen 650 mg three times daily prn, blood glucose 
test strips, acetaminophen with codeine (8 mg) 1–2 
tablets every 8 hours PRN, salbutamol inhaler to use PRN 
for trouble breathing (max 8 puffs a day), ginseng two 
capsules a day for memory, hydrocortisone cream 1% for 
itchy skin and oxycodone/acetaminophen tablet 1–2 tabs 
every 6 hours PRN for breakthrough pain.

Lifestyle and social factors
The patient is obese with a body mass index of 32 kg/m2. 
The patient smoked 1.5 packs a day and stopped using 
nicotine patches. The patient reports consuming 20 
drinks of alcohol weekly. His neuropathic pain has limited 
his mobility and he can barely walk, which is particularly 
problematic as he lives alone in an apartment on the fifth 
floor. The patient is an accountant but has been off work 
for the past 9 months due to his medical conditions and 
has private insurance from his work.

Intervention
After a careful assessment of the patient’s medication list 
and medication experience, the overall number of medi-
cines was reduced from 15 to 10 (excluding devices), and 
dosing frequency was reduced from 15 to 7 (excluding 
PRN medicines).

PHARMACOECONOMIC EVIDENCE ON DEPRESCRIBING
Polypharmacy has been known to be associated with 
side effects, leading to adverse patient outcomes and 
even hospitalisations. More recent studies have also 
found a statistical relationship between polypharmacy 
and mortality.30 31 ADEs account for more morbidity 
and mortality than most chronic diseases, with death 
rates higher than many common cancers.32–34 A British 
hospital study found that in patients above age 16, 6.5% 
of hospital admissions were due to an ADE, and in 80% of 
cases, the ADE was directly linked to the admission. The 
most commonly involved drugs were NSAIDs, diuretics 
and warfarin (online supplemental abstract 5).30 Recent 
data from the Canadian Institute for Health Information 
(CIHI) also shows more than half of ADE- related cases 
involved seniors, and that the higher the number of 
medications they took, the more likely they were to be 
hospitalised from an ADE.35 Therefore, recognising poly-
pharmacy and initiating deprescribing can prevent inap-
propriate medication use as well as ADEs contributing 

to hospital admission. Medication reconciliations can 
ensure that a patient’s medications are reviewed at each 
transition of care and it has a key role in reducing risk of 
ADEs as well as creating further opportunities for depre-
scribing.

In addition to improved clinical outcomes, depre-
scribing may also lead to reduced drug costs.36 As the 
population continues to age, the cost to the government 
of subsidising pharmaceuticals is increasing. Further-
more, several deprescribing interventions have estab-
lished a decrease in drug costs. Kutner et al estimated that 
their intervention resulted in mean savings of US$716.46 
per participant based on the cost of the generic brand 
of statin within the mean follow- up period of 212.6 days 
during which the participants remained off the statin.37

In terms of cost to the healthcare system, the median 
hospital stay duration was 8 days and the average cost 
per hospital day was US$414, contributing to an annual 
cost for these hospital admissions to be US$$847 million. 
Extrapolating the data above, the average hospital stay 
would cost from US$3000 to US$5000. Given an estimate 
that 1% of hospital admissions involved ADEs due to PIMs 
and assuming a hospital engages in 15 000 discharges a 
year 150 cases could be prevented with deprescribing. 
This would represent US$450 000–US$750 000 in savings 
per year (US$3000–US$5000 × 150). As a result, imple-
mentating deprescribing processes could result in signif-
icant savings to the healthcare system that can be used in 
other underfunded areas.

According to statistics from the CIHI, the median 
hospital stay duration in Canada for 2018–2019 was 
7.5 days and the average cost per patient day in medical 
and surgical units was US$511.1 which contributes to an 
annual direct cost to be $C6.515 billion.38 Extrapolating 
from the data above, the average hospital stay would cost 
approximately $C3833. Given that an estimate of 6.5% of 
hospital admissions were due to an ADE and given that in 
Canada a total of 3086 942 discharges occurred in 2018–
2019, the number of discharges attributed to ADE were 
200 651.39 If these ADE were prevented with proactive 
deprescribing, a total of $C769 million of healthcare costs 
could be saved per year. In essence, implementing depre-
scribing processes could result in significant savings to 
the healthcare system which can be used in other under-
funded areas.

CONCLUSION
WHO has highlighted inappropriate polypharmacy as one 
of the key focus areas of its Third Global Patient Safety 
Challenge, Medication Without Harm.40 Polypharmacy is 
not necessarily restricted to older adults. In fact, younger 
patients can also benefit from proactive deprescribing 
since it would prevent polypharmacy before it begins. In 
essence, this reduces the amount of legacy prescribing. 
Identifying PIM use is well established in the elderly, but 
more research is necessary to create similar strategies 
for the younger age groups. These strategies may target 
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individual or a combination of consequential factors such 
as multiple comorbidities, high- risk medications, lack of 
benefit, or duplicate therapy. In clinical practice, health-
care providers can start deprescribing initiatives targeting 
patients with polypharmacy, some of which may be unnec-
essary or cause harm, and by doing so, lead to decreased 
risks of adverse effects and future hospitalisations.
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Abstract 1: Top 10 medications from the Beer's list criteria that are prescribed to seniors, by rate 

of use and chronic use, Canada 2016 

 

Chemical Indicated uses Beers criteria rationale 

(potential harm) 

Rate 

of use 

Rate of 

chronic use 

Pantoprazole 

(PPI) (>8 weeks) 

GERD, PUD Clostridium difficile infection, 

bone loss, fractures 

13.2% 10.3% 

Lorazepam Anxiety, insomnia Cognitive impairment, delirium, 

falls, fractures 

8.8% 3.6% 

Nitrofurantoin Antibiotic to treat 

urinary tract 

infection 

Pulmonary toxicity, hepatoxicity, 

peripheral neuropathy 

5.0% 0.1% 

Rabeprazole (PPI) 

(>8 weeks) 

GERD, PUD Clostridium difficile infection, 

bone loss, fractures 

4.3% 3.5% 

Amitriptyline Depression Sedation, orthostatic hypotension 2.9% 1.8% 

Quetiapine Schizophrenia, 

bipolar disorder 

Cognitive decline, stroke, mortality 2.8% 1.7% 

Omeprazole (PPI) 

(>8 weeks) 

GERD, PUD Clostridium difficile infection, 

bone loss, fractures 

2.7% 2.2% 

Zopiclone Insomnia Cognitive impairment, delirium, 

falls, fractures 

2.4% 1.5% 

Oxazepam Anxiety, insomnia Cognitive impairment, delirium, 

falls, fractures 

2.4% 1.4% 

Estradiol (oral/ 

topical patch) 

Menopause Potential carcinogen (breast and 

endometrium) 

2.1% 1.2% 

Abbreviations: gastroesophageal reflux disease (GERD), peptic ulcer disease (PUD) 

Modified from the Canadian Institute for Health Information Drug Use Among Seniors in Canada, 2016, 

report. Available from: https://secure.cihi.ca/free_products/drug-use-among-seniors-2016-en-web.pdf 
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Abstract 2: Top 5 medications used, by sex, age group and medication class, household population 

aged 25 to 79, Canada, 2007 to 2011 

 

Men Women 

 Prevalence  Prevalence 

 95% 

Confidence 

Interval 

 95% 

Confidence 

Interval 

Age group, 

medication 

class 

Number 

‘000 

% from to Age group, 

medication 

class 

Number 

‘000 

% from to 

Total 25 to 79 25 to 79 

Lipid-

modifying 

agents, plain 

1,697.6 15.9* 14.0 17.7 Anti-

depressants 

1,514.0 13.7* 11.3 16.1 

Ace inhibitors, 

plain 

978.1 9.1* 7.6 10.7 Lipid-

modifying 

agents, plain 

1,205.2 10.9 9.3 12.5 

Drugs for 

peptic ulcer 

and gastro-

esophageal 

reflux disease 

(GERD) 

836.3 7.8 6.1 9.5 Thyroid 1,082.5 9.8* 8.3 11.3 

Beta-blocking 

agents 

730.3 6.8* 5.6 8.1 Drugs for peptic 

ulcer and 

gastro-

esophageal 

reflux disease 

(GERD) 

1,011.8 9.2 7.5 10.8 

Other 

analgesics and 

anti-pyretics 

677.7 6.3* 5.4 7.3 ACE inhibitors, 

plain 

659.6 6.0 4.9 7.1 

25 to 44 25 to 44 

Anti-

depressants 

190.8E 4.2* 2.4 6.0 Systemic us6.0e 

hormonal 

contraceptives 

513.1 11.4* 8.5 14.3 

Drugs for 

peptic ulcer 

and gastro-

esophageal 

reflux disease 

(GERD) 

163.9E 3.6 1.9 5.4 Anti-

depressants 

415.2 9.3E 6.0 12.5 

Adrenergics, 

inhalants 

89.9E 2.0 0.8 3.2 Thyroid 194.5 4.3*E 2.6 6.1 

Lipid-

modifying 

agents, plain 

<149.2T <3.3T … … Drugs for peptic 

ulcer and 

gastro-

esophageal 

119.1 2.7E 1.4 3.9 
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reflux disease 

(GERD) 

ACE 

inhibitors, 

plain 

77.1E 1.7* 0.9 2.5 Adrenergics, 

inhalants 

105.3 2.3E 1.5 3.2 

45 to 64 45 to 64 

Lipid-

modifying 

agents, plain 

877.0 18.9* 15.7 22.0 Anti-

depressants 

846.4 17.2* 14.3 20.2 

Ace inhibitors, 

plain 

477.7 10.3* 7.8 12.7 Lipid-

modifying 

agents, plain 

563.9 11.5 8.8 14.2 

Drugs for 

peptic ulcer 

and gastro-

esophageal 

reflux disease 

(GERD) 

421.7E 9.1 5.9 12.2 Thyroid 536.7 10.9* 8.5 13.4 

Anti-

depressants 

381.9 8.2 5.6 10.9 

 

 

 

 

Drugs for peptic 

ulcer and 

gastro-

esophageal 

reflux disease 

(GERD) 

522.2 10.6 8.0 13.2 

Other 

analgesics and 

anti-pyretics 

364.7 7.8* 6.1 9.6 Estrogens 325.9 6.6* 4.9 8.4 

65 to 79 65 to 79 

Lipid-

modifying 

agents, plain 

738.7 47.9* 42.0 53.7 Lipid-

modifying 

agents, plain 

584.7 35.6 30.6 40.6 

ACE 

inhibitors, 

plain 

422.7 27.4* 21.5 33.3 Drugs for peptic 

ulcer and 

gastro-

esophageal 

reflux disease 

(GERD) 

370.4 22.5 17.6 27.4 

Beta-blocking 

agents 

359.7 23.3* 17.8 28.9 Thyroid 351.2 21.4* 16.9 25.8 

Other 

analgesics and 

anti-pyretics 

281.7 18.3 14.5 22.0 ACE inhibitors, 

plain 

304.9 18.5 14.4 22.7 

Drugs for 

peptic ulcer 

and gastro-

esophageal 

reflux disease 

(GERD) 

250.7 16.3 11.5 21.0 Beta-blocking 

agents 

275.3 16.7 12.7 20.8 

* Significantly different from estimate for opposite sex (p<0.5) 
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T if coefficient of variation exceeds 33.3%, but cell contains at least 10 records, estimate is indicated as 

being less than upper limit of 95% confidence interval 
E use with caution 

… not applicable 

Note: Respondents taking more than one drug in medication class are reflected in that class only once. 

Source: 2007 to 2009 and 2009 to 2011 Canadian Health Measures Survey, combined. 
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Abstract 3: Flow chart of screening for deprescribing among different populations: 
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2- Patient 
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Abstract 4: Examples of drugs implicated in prescribing cascades 

Initial Drug Therapy 

Prescribed 

Adverse Drug Event 

Misinterpreted as a New 

Medical Condition 

New Drug Therapy 

Prescribed 

Prescribing Cascades Involving Drug Classes 

ACE inhibitor Cough Antibiotic 

Antiepileptic Rash/nausea Topical 

corticosteroids/metoclopramide 

Antipsychotics Parkinsonism Antiparkinsonian agents 

Cholinesterase Inhibitors Urinary incontinence Urinary Anticholinergic agents 

NSAID Hypertension Antihypertensive agents 

Thiazide and Thiazide-like 

diuretics 

Gout Anti-gout agents 

Vasodilators, diuretics, beta 

blockers, calcium channel 

blockers, ACE inhibitors, 

NSAIDs, opioid analgesics, 

sedatives, statins 

Dizziness Prochlorperazine 

Digoxin, nitrates, loop 

diuretics, ACE inhibitors, oral 

corticosteroids, antibiotics, 

NSAIDs, opioid analgesics, 

methylxantines 

Nausea Metoclopramide 

Prescribing Cascades Involving an Individual Drug Therapy 

Amitriptyline Decreased cognition Donepezil 

Amlodipine Edema Furosemide 

Arythromycin Arrhythmia Antiarrhythmics 

Gabapentin Edema Diuretic agents 

Lithium Parkinsonism Antiparkinsonian agents 

Metoclopramide Parkinsonism Antiparkinsonian agents 

Omeprazole Low Vitamin B12 Vitamin B12 supplement 
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Abstract 5: Drugs causing adverse reactions 

Drug group/drug No (%) of 

cases 

Individual drugs Adverse reactions 

NSAIDs 363 (29.6) Aspirin (218), diclofenac (52), 

ibuprofen (34), rofecoxib (33), 

celecoxib (8), ketoprofen (6), 

naproxen  (5) 

GI bleeding, peptic 

ulceration, 

haemorrhagic 

cerebrovascular 

accident, renal 

impairment, 

wheezing, rash 

Diuretics 334 (27.3) Furosemide (128), 

bendroflumethiazide (103), 

bumetanide (43), spironolactone 

(37), amiloride (19), metolazone 

(11), indapamide (6) 

Renal impairment, 

hypotension, 

electrolyte 

imbalances, gout 

Warfarin 129 (10.5) - GI bleeding, 

hematuria, high INR, 

hematoma 

ACE inhibitors/ AII 

receptor 

antagonists (ARBs) 

94 (7.7) Ramipril (28), enalapril (25), 

captopril (12), lisinopril (9), 

irbesartan (6), losartan (5), 

perindopril (4) 

Renal impairment, 

hypotension, 

electrolyte 

disturbance, 

angioedema 

Antidepressants 87 (7.1) Fluoxetine (17), paroxetine (14), 

amitriptyline (13), citalopram (9), 

lithium (8), venlafaxine (8), 

dosulepin (7) 

Confusion, 

hypotension, 

constipation, GI 

bleed, hyponatremia 

Beta blockers 83 (6.8) Atenolol (69), propranolol (6), 

sotalol (3), bisoprolol (2), 

metoprolol (2), carvedilol (1) 

Bradycardia, heart 

block, hypotension, 

wheezing 

Opiates 73 (6.0) Morphine (20), dihydrocodeine 

(20), co-codamol (8), tramadol 

(8), co-dydramol (6), fentanyl (5) 

Constipation, 

vomiting, confusion, 

urinary retention 

Digoxin 36 (2.9) - Symptomatic toxin 

digoxin levels 

Prednisone 31 (2.5) - Gastritis, GI bleeding, 

hyperglycemia, 

osteoporotic fracture 

Clopidogrel 29 (2.4) - GI bleeding 

GI=gastrointestinal, INR = international normalized ratio 
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Abstract 6: 5 Questions to ask about medications 
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