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A Message from Canada’s 
Chief Public Health Officer

Antibiotics are precious medicines that are 

critically important for curing serious infections. 

Taking them unnecessarily can encourage the 

tide of antibiotic-resistant bacteria and could also 

disrupt the balance of microbes that live naturally in 

your body. These resistant superbugs can go on to 

infect others and can increase the risk of compli-

cations from essential medical procedures, such as 

C-sections, hip replacements, and chemotherapy.

The more and more we use antibiotics unnecessarily, 
the less effective they will become. Many Canadians have 
already experienced serious infections with antibiotic- 
resistant bacteria or know someone who has. A world 
without effective antibiotics is not one we would wish 
on future generations. 

Why are antibiotics sometimes prescribed and taken 
when they aren’t needed? It turns out the decision to 
prescribe and use antibiotics is more than just a medical 
one. It is shaped by relationships with our healthcare 
providers, pressures within the medical clinic and health 
system, and the misperception that antibiotics are 
magic bullet solutions. 

Through this report, I examine why people may be 
prescribed antibiotics unnecessarily and what we 
can do about it. 

While different ways of reducing unnecessary antibiotic 
use are being implemented in different areas of Canada, 
we lack evidence on how effective they are and we 
have not adequately spread best practices across 
the country. We need to get practical tools into the 
hands of prescribers and monitor their impact on 
prescribing patterns.

As Canada’s federal champion for antimicrobial 
resistance, I hope that by reading this report, we 
can all examine our own reasons for wanting or 
prescribing antibiotics, ask more questions, and 
think twice about their use.

By changing our prescribing behaviours, it is possible 
for us to preserve antibiotics now and into the future.
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What are antimicrobials?

Antimicrobials are a group of four types of medicines 
that kill microbes or stop their growth1:

• Antibiotics are used to treat bacterial infections 
(such as strep throat and urinary tract infections); 

• Antivirals are used against illnesses caused 
by viruses (such as influenza and HIV);

• Antifungals are used against infections caused 
by fungi (such as yeast infections); and

• Antiparasitics are used against parasites  
(such as pinworms).

This report focuses on unnecessary antibiotic use, 
how it contributes to the problem of antibiotic 
resistance, and what we can do about it.

Introduction

It is hard to imagine that our grandparents and 

great-grandparents lived in a world without antibiot-

ics. This was a time when many people died from 

now-curable infectious diseases. That is not a world 

we would wish on our children or grandchildren.

And yet, antibiotics are becoming ever less effective, 
because bacteria can evolve to withstand their effects— 
a process called antibiotic resistance. Left unchecked, 
there is risk of losing these medications as an essential 
life-saving treatment. Although the future is hard to 
predict, it is estimated that antibiotic-resistant infections 
could cause 10 million deaths a year globally by 2050, 
which is more than the current annual worldwide deaths 
from cancer.2

Antibiotic use is an issue not only in human health care 
but also in animal health as well. Leaders in Canada and 
around the world are actively joining forces across health 
and agricultural sectors to tackle antibiotic resistance. 
For example, Canada’s Pan-Canadian Framework for 
Action on Antimicrobial Resistance, and the soon-to-be 
released action plan, aims to strengthen Canada’s ability 
to combat the risks of antimicrobial resistance.

This report focuses on antibiotic use and prescribing 
practices in our communities (or non-hospital settings). 
This is where 92% of antibiotics prescriptions are 
written and filled by doctors, nurses, dentists  
and pharmacists.3 

The goal of this report is to describe why 
unnecessary antibiotic use sometimes 
happens and what we can do about it.
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What is considered unnecessary 
use of antibiotics?4

• Taking or being prescribed antibiotics 
for infections caused by a virus

• Being prescribed the wrong type, dose 
or duration of antibiotics

• Taking antibiotics in ways other than how 
they were prescribed

• Taking leftover antibiotics without a prescrip-
tion or using someone else’s antibiotics

Microbes, good and bad

Every one of us is home to trillions of microscopic 
organisms that live naturally in our gut, on our skin, and 
in other areas of our body. This ecosystem of microbes, 
called the microbiome, helps with digestion, immunity, 
heart health, and more.5 The microbiome is passed down 
at birth from mother to infant and then changes over 
time, becoming unique to each person based on diet 
and environment.6 Science is only beginning to discover 
the multiple effects the microbiome has on human health. 

Most of the time we exist in harmony with our microbiome. 
Our immune system is active all the time, preventing pot-
entially harmful microbes from causing illness and keeping 
our microbiome in balance. For example, Staphylococcus 
aureus, a bacterium well known to infect humans, normally 
lives in the noses of about 20% of the population but rarely 
causes serious illness.7 Sometimes infections do happen, 
however, caused by foreign bacteria passed on from 
other people, animals, contaminated food or water, 
or by the bacteria that already co-exist in our bodies 
finding an opportunity to breach our immune defenses.

The immune system usually recognizes and fights 
off harmful microbes in just a few days. Other times, 
a bacterial infection might require antibiotics. Some 
people are at higher risk for serious illness, and even 
death from infections, especially the very young, the 

elderly, or people who have a chronic disease or serious 
injury. For people receiving cancer therapy or who have 
a weakened immune system, it is crucial that antibiotics 
remain effective. Before the discovery of antibiotics, 
people who suffered from serious bacterial infections 
often died and many medical procedures were unsafe 
to perform. The discovery of antibiotics and other anti-
microbial drugs is considered one of the most important 
achievements in medical history.8 The “Golden Age” of 
antibiotics between 1938 and 1952 saw the biggest 
declines in deaths from infectious diseases. 

Saving lives with antibiotics – Vinesha’s battle with childhood cancer

https://www.youtube.com/watch?v=1EOtDPTULuM

The way antibiotics kill or stop the growth of bacteria 
depends on the drug9. While no antibiotic can cure 
every infection, many antibiotics are multi-purpose (or 
‘broad spectrum’) and can cure infections caused by 
many different bacteria, in contrast to more selective 
(or ‘narrow spectrum’) antibiotics. Some antibiotics, 
like penicillin and amoxicillin, break down bacterial cell 
walls so the bacteria burst and die. Other antibiotics, 
like erythromycin, prevent bacteria from building 
essential proteins. Certain antibiotics, like daptomycin, 
are reserved as last-resort options and are used only 
when other antibiotics have failed to stop an infection. 
The best type of antibiotic to prescribe depends on 
the type of bacteria causing the infection, the site 
and the severity of that infection. 
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Magic bullet or double-edged sword?

The effectiveness of antibiotics has led many to 
view them as “magic bullets”–medicines that could 
treat any infection while leaving the rest of the body 
unharmed.10 As our understanding of these medicines 
and the complex nature of our microbiome have grown, 
antibiotics have instead proven to be double-edged 
swords, because they not only kill the bacteria causing 
the infection but also destroy the innocent bystanders 
of the bacterial world. This can change the balance of 
the microbiome, and allow foreign microbes to invade or 
cause an over-growth of native microbes that is harmful. 
For example, yeast infections from the Candida fungi or 
diarrhea and bowel ulcers from the bacterium C. difficile, 
can be unintended consequences of antibiotic use.11 
Antibiotics are just like any other medication and while 
they offer tremendous benefits, they also carry a small 
risk of allergic reactions, negative interactions with 
other drugs, and other side effects.12 For example, a 
recognized side effect of amoxicillin is a body rash that 
occurs if this antibiotic is given to someone who has 
a viral infection, such as mononucleosis or “mono”.13 

For people with a serious infection, the benefits can 
far outweigh the risks of antibiotics. It is this low risk 
that sometimes encourages healthcare providers to 
prescribe antibiotics when an antibiotic treatment is not 
needed. Using antibiotics to fight infectious diseases 
is an important driver of the development of antibiotic 
resistance, and limiting unnecessary use can help to 
counter it.

The emergence of antibiotic resistance

Like all living things on earth, bacteria are constantly 
and quickly evolving in order to survive. Some strains 
of bacteria have natural genetic traits that protect them 
against the antimicrobial substances produced by other 
bacteria and fungi, with which they compete for survival 
(such as the mold Penicillium from which penicillin was 
discovered).18 We learned how to isolate these substan-
ces, make our own, and use them as antibiotics. As we 
started using more and more antibiotics to fight bacterial 
infections in people and animals, the problem of antibiotic 
resistance became apparent. Any time an antibiotic is 

Discovery and the dawn of the “Golden Age” of antibiotics

The “Golden Age” of antibiotics followed the chance discovery of penicillin by Dr. Alexander Fleming. In 1928, Dr. Fleming 
discovered that one of his experiments with the bacterium Staphylococcus had become contaminated with a “white, 
fluffy growth”–the mold Penicillium.14 To his surprise, he discovered through the microscope that many of the bacteria 
had died as a result of the mold.14 This unexpected observation eventually led to synthesis and manufacture of the 
antibiotic penicillin in the 1940s.8, 15 

Although Dr. Fleming is widely viewed as the discoverer of antibiotics, many early 20th-century scientists were finding 
ways to tackle the germs infecting the population at that time.8 More than a decade before Fleming, German physician 
Dr. Paul Ehrlich coined the term Zauberkugel (German for “magic bullet”) during the development of Salvarsan, an 
arsenic-based dye designed to target syphilis like a gun’s bullet hitting a target.16 This discovery was followed by the 
development of sulfonamides that entered the market by 1935 and dramatically lowered deaths from pneumonia, 
meningitis, and other infections after childbirth.8 Penicillin became available in 1941 for treatment of a wide range of 
bacterial infections. Further research and development eventually led to the availability of semi-synthetic penicillins, 
cephalosporins, and carbapenems.

The discovery and development of new antibiotics has slowed considerably over recent decades.17 Today fewer than 
10 of the 50 leading pharmaceutical companies have active antibiotic development programs, as most new developments 
are led by specialized small- and medium-sized pharmaceutical companies.17

HANDLE WITH CARE                    Preserving Antibiotics  Now and Into the Future 5



used, the bacteria with the genetic traits that protect 
them against the antibiotic will survive and multiply, 
while those without those genes die.19 The surviving 
bacteria multiply very quickly, in as little as 20 minutes 
in the case of E.coli bacteria. The next generation of 
bacteria will now also carry these resistance genes 
and will also be able to withstand the effect of the 
antibiotic. Bacteria can even share resistance genes 
with other bacteria, through a process called horizontal 
gene transfer.20 Over time, as populations of bacteria 
are continually exposed to different antibiotics, they 
become increasingly resistant to ever more antibiotics 
until eventually, very few or no effective antibiotic 
treatments will be left. 

The emergence of antibiotic resistance is not new. 
As early as 1924, four years before the discovery of 
penicillin, researchers had already identified a strain of 
syphilis that was resistant to Salvarsan, the drug used 
to treat the disease at that time.21, 22 In the years follow-
ing, many forewarned of the emergence of antibiotic 
resistance, including Dr. Alexander Fleming, the discov-
erer of penicillin. True to these warnings, the first cases 
of penicillin-resistant bacterial infections were observed 
in 1945.8 By the mid-1950s, 90% of tested strains of 
Staphylococcus aureus were resistant to penicillin.23

Our body is home to 
countless microbes. 
Some may be resistant 
to antibiotics

Antibiotics kill 
the bacteria 
causing the infections as 
well as the good bacteria

The antibiotic-resistant 
bacteria are now 
able to grow and 
take over

Some bacteria may 
give their antibiotic
resistance to 
other bacteria

Normal bacterium Resistant bacterium Dead bacterium

HOW ANTIBIOTIC RESISTANCE HAPPENS

HANDLE WITH CARE                    Preserving Antibiotics  Now and Into the Future 6



Antibiotic resistance today

Many Canadians know someone who has been 
impacted by antibiotic-resistant infections. Antibiotic 
resistance makes it harder to fight infections, leading 
to more and longer hospital stays, which increase 
health care costs. It is estimated that 1 in 16 Canadians 
admitted to hospital will develop an infection from a 
resistant superbug24 and that 7 in 10 Canadians worry 
about the risk of infection at hospitals and healthcare 
facilities.25 Progress has been made in Canada and rates 
of antibiotic resistance are lower than in many other 
countries in the world. For example, worldwide, the rate 
of infections caused by Enterobacteriaceae resistant 
to a last line of defence class of antibiotics called 
carbapenems has increased over time, but in Canada 

it has remained low and relatively stable.3 That said, 
there has been a five-fold increase in bacteria resistant 
to carbapenems found in people who do not have an 
infection, suggesting that these bacteria are becoming 
more common in Canada. The rate of methicillin-resistant 
Staphylococcus aureus infections (often called MRSA) 
acquired in hospital decreased slightly between 2012 
and 2017, but the rate of MRSA infection acquired in 
the community increased over that time period. Similarly, 
while hospital associated C. difficile infection rates 
declined in previous years, C. difficile infection rates 
acquired in the community remained stable since 2015. 
Rates of resistant gonorrhoea infections, one of the 
most commonly sexually transmitted diseases in Canada, 
have also risen over the past decade: now more than 
50% of gonorrhoea infections are due to bacteria that 
are resistant to at least one antibiotic.26 

5x INCREASE
in people carrying the 

BACTERIA RESISTANT
to carbapenems which are 
amongst the most powerful 
antibiotics that exist

Methicillin-resistant 
Staphylococcus 
aureus infections 

INCREASED BY

60% 

since 2012

MORE THAN

50% 

of all gonorrhoea 
infections are 

RESISTANT 
to at least one antibiotic

C. dif�cile infections

REMAINED

stable 

since 2015

ANTIBIOTIC RESISTANCE IN CANADIAN COMMUNITIES
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Antibiotic use 
in Canada

Healthcare providers recommend an antibiotic 

prescription most often for common illnesses, such 

as respiratory and urinary tract infections in adults 

or for ear infections in children.3 In 2017 alone, 

Canadians filled over 24 million antibiotic prescrip-

tions, primarily in community pharmacies.3 However, 

we do not know how many of these prescriptions in 

Canada are provided unnecessarily for illnesses such 

as the common cold, flu (influenza), or viral sore 

throat.26 In the United States, national data suggest 

that 30% of oral antibiotics are unnecessary.27

General and family practitioners prescribe about 

65% of antibiotics in the community; dentists, 

nurses and pharmacists prescribe about 22%; 

and other medical specialists prescribe the rest.26 

More antibiotics are prescribed to Canadians over 

age 60 than to younger people.3 Antibiotic use 

varies across Canada, with the highest prescription 

rates being observed in Prince Edward Island and 

Newfoundland and Labrador combined, and the 

lowest in the territories, followed by Quebec and 

British Columbia in 2017.3
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Most antimicrobials 
are dispensed in 
the community

Community

92%

Respiratory tract infections Urinary tract infections Ear infections

Hospital

8%

65% prescribed by 
general practitioners 
and doctors

22% prescribed by 
dentists, nurses and 
pharmacists

13% prescribed 
by other specialists 
(e.g. dermatologists 
and pediatricians)

ANTIBIOTIC USE IN THE COMMUNITY AND PRIMARY CARE

TYPES OF ANTIBIOTIC PRESCRIBERS IN THE COMMUNITY

MOST COMMON INFECTIONS TREATED WITH ANTIBIOTICS
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Why do people take antibiotics when they might 

not need them? Like many aspects of health care, 

the decision is more than just a medical one. As 

described in detail below, prescription and use of 

antibiotics is driven by many factors. The trusting 

relationship between patients and healthcare provid-

ers is particularly important to prevent unnecessary 

use of antibiotics. This relationship can be influenced 

by organizational factors, such as how busy the 

medical clinic is, the medical culture in the clinic, and 

the availability of guidelines and tools. At the broader 

level, how we view antibiotics as a society and our 

public expectations about how they work and when 

they should be used also play a part in unnecessary 

antibiotic use. Together these factors create a culture 

that can influence antibiotic prescribing.

Most of the research on how these social factors 
influence antibiotic prescribing comes from other 
countries. There is a lack of information on what is 
driving Canadians to use antibiotics unnecessarily. 
Here we describe what is happening in countries sim-
ilar to Canada, starting with the relationship between 
patients and their healthcare provider, then to factors 
within the medical system, and then finally, to societal 
views about antibiotics.

Patient & provider relationships 

The relationship that nurses, doctors, and other 
healthcare providers build with their patients is one 
of the most important predictors of antibiotic use. 

CLEAR COMMUNICATION

Patients and healthcare providers who trust each 
other and have a good relationship generally have 
better communication on health issues. Patients who 
ask questions and listen to options take antibiotics 
less often. Similarly, providers who know their patient, 
listen to their patient, and are able to explain a course 
of action in an understandable way are less likely to 
prescribe unnecessary antibiotics.28–31

Antibiotic prescription: 
the cultural ingredients
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MISUNDERSTANDINGS

Misunderstandings can lead to unnecessary antibiotic 
use.32–35 Healthcare providers sometimes think that their 
patients expect an antibiotic prescription, when in reality 
they seek advice and reassurance.36 For example, parents 
of young children might want to make sure their child’s 
illness isn’t serious or want advice on how to help their 
child feel better, instead of specifically seeking antibiotics. 
At times, providers may also prescribe an antibiotic 
to maintain positive relationships with their patients or 

believe that a patient’s satisfaction is associated with 
leaving the medical visit with a prescription.37–39 

Organizational factors

When healthcare providers prescribe antibiotics, they 
do so within a medical practice and within the broader 
healthcare system. Certain factors in this system can 
influence the relationship between patients and providers 
and affect the likelihood of unnecessary prescription 
of an antibiotic. 

TIME PRESSURES AND QUICK FIXES 

Saving time can be a motivating factor for both patients 
and healthcare providers. In busy clinics, healthcare 
providers may have little time for each patient and 
writing a prescription can be a fast way to conclude a 
doctor’s office visit.32, 40, 41 This time pressure can affect 
the relationship, as there may be less time for health-
care providers to share information and for patients 
to ask questions. 

Outside the clinic, time pressures can also be a 
motivating factor for a patient who is sick and not 
attending work or school.28 In this case, receiving a 
prescription can help justify the person’s need to stay 

Seeking reassurance for a child’s ear infection in a busy medical clinic: Amanda’s story

“It was a few years back when the incident happened. My daughter was two and a 
half years old. It was in the middle of the night and she had been up a few times. She 
barely had a fever yet was upset and crying. The next morning, a Saturday, I did not 
know if I should seek care since our family doctor’s office was closed. I had heard 
about a walk-in clinic that was open on the weekend and decided to go there because 
I did not want to wait until Monday for her family doctor. 

I went mostly because I wanted to know what she had. I thought she had an ear 
infection but wasn’t 100% sure and if it was something more serious, I wanted to 
make sure. You hear of people who do not seek care in these situations, thinking that 
it is nothing serious, and then it turns out to be meningitis. This is why it is important 
to get these issues documented and recorded.

After we arrived at the clinic, my daughter was seen fairly quickly by a doctor and a medical student. Almost immediately, 
I was told that my daughter had an ear infection, that kids get these all the time, and then received a prescription for an 
antibiotic called amoxicillin. The doctor and the medical student left the room immediately after. The whole encounter 
lasted less than five minutes and I felt very rushed and unimportant. There was no opportunity to discuss alternative 
options. I did not feel comfortable to voice my concerns to the doctor because I did not want to make her look bad in 
front of her medical student. I took the prescription but did not get it filled. Instead, I went home, gave my daughter 
a Tylenol, and had her rest. A day or two later, she was feeling better.”

HANDLE WITH CARE                    Preserving Antibiotics  Now and Into the Future 11



We need to use the right antibiotic at the right time https://www.youtube.com/watch?v=YqgRmcblFbc

home and rest10 or, in other cases, may be perceived as 
a way to get back to work more quickly.28, 42, 43 A person’s 
ability to take time off from work due to illness depends 
on where they work, the type of work they do, and their 
financial situation. Organizations with sick-leave policies 
make it easier for employees to rest at home, which also 
prevents the spread of infection and keeps the rest of 
an organization’s workforce healthy. But when a parent 
needs to return to work and bring their children back to 
daycare or school, they often feel pressure to ask for an 
antibiotic prescription.28 

MEDICAL CULTURE

Like all people, healthcare providers can be influenced 
by their peers’ beliefs and actions. In medical clinics 
where antibiotics are over-prescribed, it can become 
the accepted practice or norm for all the providers. In 
these clinics there is limited feedback from colleagues 
that can caution against inappropriate prescribing.44–46

DIAGNOSTIC UNCERTAINTY

Some healthcare providers may be less comfortable 
with not knowing the cause of an infection, when 
dealing with ambiguous patient symptoms such as a 
sore throat or cough. This diagnostic uncertainty is one 
of the most commonly cited causes of inappropriate 
antibiotic prescribing.29, 47 More than two thirds of family 

doctors who prescribed antibiotics unnecessarily in the 
United Kingdom said that they did so because they did 
not know whether an infection was viral or bacterial.48 
To avoid this feeling of “not knowing” and to minimize 
the unlikely possibility of missing a serious bacterial 
infection, healthcare providers sometimes prescribe, 
and patients sometimes request, antibiotics when these 
may not be needed.28–30, 49, 50 

MEDICAL GUIDELINES AND 
ANTIBIOTIC PRESCRIBING POLICIES

Healthcare providers often receive guidance (called 
clinical practice guidelines) to help them make medical 
decisions. Few guidelines around the world consider 
antibiotic resistance in their recommendations.51 Roughly 
two out of three medical guidelines for common infec-
tious illnesses (pneumonia, urinary tract infections, ear 
infection, sinus infection, and sore throat) used in mainly 
high-income countries do not consider antibiotic resist-
ance in their recommendations.51 That said, it is unclear 
from the available evidence to what extent medical 
guidelines have an impact on healthcare providers’ 
decisions to prescribe antibiotics.38 For example, one 
Canadian study reported that providing physicians and 
pharmacists with user-friendly, web-based guidelines 
targeting the most common infectious conditions resulted 
in an immediate decrease in antibiotic use that lasted for 
at least three years.52 However, another study suggested 
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Healthcare access challenges in rural and 
remote communities: Dr. Peter Daley’s story

“In my experience working in Newfoundland, 
community context matters and access to health 
care can impact antibiotic use. We hear from 
some patients that they stockpile antibiotics 
at home for use and sharing when needed. We 
also hear about physicians giving antibiotics by 
phone without examining patients. There are 
some incredibly remote areas, where a physician 
is not regularly available. This lack of access may 
lead to stockpiling of antibiotics in anticipation.”

Urinary tract infections in seniors

Antibiotics are frequently prescribed for urinary tract 
infections when they are not always necessary. This 
can in part be driven by family members’ expectations 
for antibiotics for elderly relatives.56 As in other parts 
of the body, the urinary tract is populated by microbes 
that change over time and presence of bacteria 
does not always indicate an infection that requires 
treatment.57 The need for antibiotics depends on 
symptoms of urinary tract infection, which can be 
difficult to determine for elderly patients, especially 
those with dementia.58 Caregivers seeking medical 
care for elderly family members may need advice 
and reassurance in particular when a patient can’t 
advocate for him/herself.

that passive guideline circulation alone is not enough 
to ensure that physicians are aware of, and follow, new 
and updated guidelines.53

Societal factors

PUBLIC EXPECTATIONS

Between 1950 and 2012, the death rate from infectious 
diseases in Canada declined by 62% for men and 
57% for women.54 While most of the improvement 
was the result of public health efforts such as routine 
childhood vaccination, improvements in food safety, 
access to potable water and improved sanitation 
measures, Canadians also benefitted immensely from 
the use of antibiotics.54 The societal benefit of antibiotics 
in reducing deaths from infectious disease has shaped 
our expectations that antibiotics can be widely used to 
quickly treat all infections, a practice that in turn reduces 
their effectiveness.10 

Antibiotic prescriptions are so routine that patients 
sometimes expect a prescription as a regular part of 
their medical visit. A patient might specifically request 
an antibiotic believing that it will help get rid of a 
cold or influenza, or help a child who is ill.48, 55 In the 
United Kingdom, almost 1 in 10 adults who visit a 
medical clinic expected to have antibiotics prescribed 
every time or most times they visit.48

PUBLIC KNOWLEDGE

Antibiotic resistance is complex, and many people do not 
fully understand the role of antibiotics in the development 
of antibiotic-resistant bacteria. About one in three people 
in the United Kingdom have not heard of “antibiotic 
resistance” and about one in four people do not believe 
it is due to unnecessary antibiotic use.59 Research also 
suggests that most people believe antibiotic resistance is 
developed by the human body, rather than by bacteria, 
and believe that minimizing antibiotic resistance is beyond 
their control.59 Patients may need information from their 
healthcare provider on how antibiotics work, the types 
of infections they are used for, as well as a warning that 
they should not be saved for future use.60, 61
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What can be done to reduce 
unnecessary antibiotics?

There are a number of ways that patients, 

healthcare providers, and health system leaders 

can help reduce unnecessary use of antibiotics. 

What patients can do

The public can help prevent the problem of antibiotic 
resistance by trying to avoid infections and using 
antibiotics appropriately when infections occur.

Protect yourself from infection. An easy way to 
reduce your risk of catching an infection is to wash your 
hands before eating or preparing food, after using the 
washroom, and after coughing or blowing your nose. 
Also, when you are sick, stay home, if possible, to avoid 
spreading germs, and avoid close contact with other 
people until you feel better. Cough and sneeze into your 
arm, not your hands. Maintaining a healthy lifestyle, 
including healthy diet and physical activity, can help keep 
you well. You can also use condoms to protect yourself 
and others from infections that can spread through 
sexual contact, including antibiotic-resistant gonorrhea. 

Keep vaccinations up to date. These can protect 
you and your family members from various bacterial 
infections. For example, the DTaP vaccine protects 
against the bacteria that cause diphtheria, tetanus, 

and whooping cough, while the meningococcal 
vaccine prevents infection by bacteria that can cause 
meningitis.62 Of note, research has shown that young 
children who receive a pneumococcal vaccine need 
fewer antibiotics for ear infections than children who 
are not vaccinated.63 

Antibiotics are often unnecessarily prescribed for 
symptoms of influenza, a viral respiratory infection. 
If you catch influenza, antibiotics will not help with 
symptoms. Getting the yearly influenza vaccine may 
help you avoid influenza and avoid spreading it to 
others. The introduction of the universal influenza 
immunization program in Ontario has been shown to 
reduce the number of influenza-associated antibiotic 
prescriptions in the province.64 In addition, the influenza 
vaccine is associated with reductions in middle ear 
infections and less use of antibiotics in children.65 

If you do get sick, always speak with a healthcare 
provider before using antibiotics. Antibiotics work 
through various mechanisms and not all antibiotics work 
for all infections. To avoid contributing to the develop-
ment and spread of antibiotic resistance, you should 
always follow the treatment directions given to you by 
a healthcare provider and not take leftover antibiotics, 
or antibiotics that have not been prescribed for you.
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Talk to your provider and ask questions. You can ask 
whether an antibiotic prescription is really necessary and 
talk about your expectations around antibiotics. Nurses, 
doctors, and other healthcare professionals sometimes 
assume that their patients want an antibiotic and feel 
obliged to prescribe one, when what patients are really 
seeking is reassurance about the seriousness of their 
health problem and clear communication.36 Having an 
open conversation with your provider about your views 
and concerns can help avoid these misunderstandings. 
While one unnecessary dose of antibiotics might seem 
like a small concern, a study from the United States 
suggests that one in four antibiotics are prescribed in 
situations where they are definitely not needed, and 
another one in three are prescribed for conditions 
where they may not be needed.66 

Remember your immune system and your 
microbiome. Your body has a built in defense 
mechanism to fight off infection and antibiotics are 
not always necessary. Antibiotics only work against 
infections caused by bacteria; antibiotics can’t make 
you feel better when you have a cold, influenza or 
other viral illness. Oftentimes, infections caused 
by bacteria or viruses will go away on their own; in 
fact, 7 out of 10 people feel better within a week, 
whether or not they use antibiotics for bronchitis68 
and 9 out of 10 people feel better within one to two 
weeks, whether or not they use antibiotics for sinus 
infections.69 Antibiotics also have side effects and 
can destroy the normal bacteria that make up your 
microbiome and help keep you healthy. 

What healthcare providers can do

Take the time to talk with patients about their 
health and foster good relationships. This can go 
a long way to preventing overuse of antibiotics. 
Share your knowledge about antibiotics, how they 
work, and ways to feel better when the infection is 
likely caused by a virus. You can also counsel your 
patients not to save antibiotics for future infections. 
Given that 600 million medical prescriptions are 
dispensed in community pharmacies in Canada 
every year and pharmacists already play an import-
ant role during the quality check of prescriptions70, 
pharmacists are well positioned to engage patients 
at the time of purchasing an antibiotic, and to assist 
practitioners in determining the optimal treatment.71

Shared decision making is recognized as an 
effective strategy for reducing overuse of treatments 
in general and reducing decisional conflict around 
treatment options.72 In shared decision making, pro-
viders help their patients make informed decisions 
about treatment by discussing benefits and harms, 
and taking time to understand their values and 
preferences. Evidence shows that passive sharing 
of information with patients through posters and 
leaflets is not enough to reduce antibiotic use.73, 74

Five questions to discuss with 
your healthcare provider67

1. What are you most worried about? 

2. What are you expecting from today’s visit? 

3. What are your treatment options? 

4. What are the benefits and harms of antibiotics?

5. What do you think about the options?
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Promote appropriate antibiotic use. Several 
organizations have developed tools that may help in 
this effort, including delayed prescriptions and viral 
prescriptions. A delayed prescription for antibiotics is 
intended to be filled in a few days if symptoms do not 
improve, allowing time for lab tests to come back or 
for a person’s body to fight the infection on its own. In 
a similar manner, “viral prescriptions” explain why an 
antibiotic isn’t being prescribed and provide instruction 
on things the patient can do to feel better (such as 
rest, drink plenty of fluids, take over-the-counter pain 
relief medication, etc.). While more research is needed 
to determine their effectiveness in the Canadian context, 
evidence from outside Canada suggests they are 
good tools to manage risks and reduce unnecessary 

antibiotic use.75–78 Working with a researcher or 
research team to rigorously test these interventions in 
your practice is another way you can help determine 
whether such strategies are effective. 

As healthcare conditions can influence antibiotic 
prescribing behaviours, healthcare providers could 
benefit from innovative solutions to help them 
tackle organizational or structural challenges, such 
as time-pressure or access-to-care issues. For 
example, telemedicine (providing medical care from 
a distance using information and/or telecommuni-
cations technology) may help remove barriers by 
offering an alternative way for patients to access 
health care in remote Canadian regions.79

Taking time to discuss treatment options with patients: A nurse’s story in a wound clinic

“Mr. S, an older patient, arrived at our wound clinic after suffering from leg ulcers for two years. During that time 
he was repeatedly treated with antibiotics. He said that the antibiotics he was taking were ending that day and 
he desperately needed a prescription renewal because he continued to experience burning pain and itching. 

Upon examination, it became evident that he was actually suffering from a skin reaction caused by water 
retention in his legs. It was clear that he required compression and steroids instead of antibiotics. However, 
Mr. S was very skeptical when we told him of our treatment plan—he was so worried…he said that if we did 
not give him antibiotics he would go to a local emergency department to ask for them. Ordinarily we would 
see a patient like Mr. S three to four weeks after his initial visit but we negotiated with him. If he stayed off the 
antibiotics, we would see him much sooner, after a week. We also told him to contact our office if his symptoms 
worsened. At his one-week follow-up, Mr. S walked into our clinic all smiles and hugged every member of our 
staff. He mentioned that within 24 hours his burning pain had subsided. Now he is receiving daily nursing visits 
and we anticipate that within one month, his wounds will heal and he will be ready for home care.”

HANDLE WITH CARE                    Preserving Antibiotics  Now and Into the Future 16



Stay up to date on antibiotic prescription guidelines and 
best practices, along with local antibiotic resistance pat-
terns. This can help you make informed choices about 
which antibiotics to use. Appropriate prescribing is about 
more than just knowing when to prescribe and when 
not to prescribe an antibiotic. It is also about making a 
decision to provide the right drug, in the right dose, at 
the right time, for the right duration. For example, it is 
important not to use a broad spectrum antibiotic for an 
infection where a narrow spectrum antibiotic would be 
effective. How long to advise patients to take antibiotics 
has also evolved. It used to be common to tell patients 
to finish the whole course of antibiotics, due to concerns 
about ineffectiveness of shorter treatment periods and 
increased risk of antibiotic resistance. However, neither of 
these concerns is supported by scientific evidence.80, 81 
When discussing the duration of treatment with patients, 
healthcare providers can take a more tailored approach 
that considers the patient, the reason for antibiotics and 
duration compared with the best available evidence.80, 81 

To improve prescribing, providers can take advantage 
of opportunities to engage in continuing professional 
education around antibiotic prescribing and antibiotic 
resistance. Research suggests that giving healthcare 
providers access to in-person educational seminars 
on appropriate prescribing can reduce unnecessary 
antibiotic prescribing.82–84

What health system leaders can do

Health system leaders working in medical associations, 
government, medical accreditation bodies, and other 
groups, can work collectively to address antibiotic use. 
More judicious use of antibiotics has the potential to 
benefit health care systems in multiple ways, such as 
by reducing costs and improving quality of care.85, 86

Promote positive antibiotic prescribing practices. 
There is strong evidence in other countries that providing 
feedback to healthcare providers on their prescribing 
habits is an effective way to improve appropriate antibiotic 
use.73, 87, 88 Given that healthcare providers are influenced 
by their peers, providing information that compares 

them with their top-performing colleagues is particularly 
effective, especially when combined with a “nudge” or 
alert to provide a justification when entering a prescrip-
tion into an electronic medical record.89 Of note, while 
the availability of some rapid diagnostic tools may help 
healthcare providers manage the issue of diagnostic 
uncertainty and to optimize the antibiotic treatment dur-
ation90, 91, their impact on antibiotic prescribing practices 
in community and primary care environments remains 
poorly understood.92 It is important to rigorously assess 
these actions to determine their effectiveness in the 
Canadian context. 

Share knowledge, skills, and training. It takes 
a village of providers to guide appropriate use of 
antibiotics. Inter-professional organizations for 
nurses, doctors, dentists and pharmacists, all 
guided by different standards and protocols, can 
be brought together to develop and implement core 
competencies on appropriate prescribing, patient 
communication and shared decision making. These 
can also be included in medical and health curricula 
and continuing education programs.

At the same time, educational campaigns using a 
variety of formats geared to different populations such 
as parents and seniors can help promote appropriate 
antibiotic use.90, 93 Educational campaigns in medical 
clinics for parents of young children have shown effect-
iveness in reducing overall antibiotic use.90 Nationwide 
and community-level communication campaigns 
have also been shown to result in fewer unnecessary 
antibiotic prescriptions, especially for viral respiratory 
tract infections. Primarily tested in the United States 
and Europe, these types of campaigns use a variety of 
formats geared toward specific populations (like parents 
and older adults) and healthcare providers. A prominent 
and promising Canadian example is the “Do Bugs Need 
Drugs?” program in British Columbia that is not only 
targeting healthcare providers but also other groups such 
as children, teachers and seniors. There was also a 
13% decrease in antibiotic prescription rates during the 
time of this initiative (2005–2018).94 Campaigns alone 
without other providers and organizational interventions 
are not as effective as those linked with other actions.93 
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Examples of research underway in 
Canada to better understand the 
social and cultural factors influencing 
antibiotic use in specific populations:

Dr. Dubé is conducting 
a new population-based 
study looking at anti-
microbial resistance 
knowledge, attitudes, 
beliefs and practices 
of people in Quebec. 

Dr. Hindmarch and Dr. King, 
in collaboration with 
Indigenous researchers, 
are conducting research 
to understand Indigenous 
people’s perspectives 
around antimicrobial 
resistance.

Finally, patient-focused posters and brochures alone 
are ineffective at decreasing antibiotic use.73, 95

Continue investing in research and surveillance. 
There are no or limited data in Canada to show how 
many antibiotics are prescribed appropriately.26 This type 
of data, along with other information, can provide a way 
to measure how well actions are working to improve 
appropriate antibiotic use. Across the country, we see 
regional differences in overall antibiotic use, but there 
is insufficient information to understand why these 
differences exist and how much of these differences 
is due to unnecessary use. 

There is very little social science research in Canada that 
focuses on patient-provider relationships, expectations 
and beliefs around antibiotics, and how various social 
factors shape unnecessary use. Among the studies that 
exist in peer countries, it is unclear whether findings can 
be applied to the Canadian context.49, 96 More information 
is needed to understand how community contexts (such 
as geography, infection patterns, public health activities, 
etc.) vary and influence healthcare providers’ decisions 
around antibiotic prescription. In Canada and abroad, 
research on antibiotic use tends to focus on the know-
ledge and attitudes of patients and providers, with much 
less focus on the health system and societal factors 
that may be at play.

More research is needed on actions to promote 
appropriate antibiotic use in Canada, particularly 
around whether existing programs, policies, and 
stewardship initiatives work, which elements are most 
effective, and how they work to improve antibiotic 
prescribing in the community. Given the size of 
Canada and variation across the country, in terms of 
cultures and contexts, more rigorous assessments 
are needed to inform our current efforts. To plan 
effective strategies, it is important to know why and 
how something works to encourage appropriate 
antibiotic prescribing. 
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Preserving antibiotics 
now and into the future

The decision to prescribe and use antibiotics is 

shaped by more than medical needs. Unnecessary 

antibiotic use is also influenced by our relationship 

with our healthcare providers, the culture of medi-

cine and the health system, and our collective 

expectations about how antibiotics work.

Taking a clear and stepped approach can help us reduce 
unnecessary use of antibiotics. It is important to take 
action by implementing and evaluating promising behav-
ioural interventions, while at the same time building the 
collaborations necessary within and across communities. 
Pharmacists, nurses and doctors can all work together 
to implement common protocols and to support more 
social science research and surveillance. 

As patients, ask your provider if you really need an 
antibiotic. Explore other options and other potential 
causes of your illness and/or discomfort. If you need 
an antibiotic, take it as indicated and return any unused 
medication to a pharmacy. Also, we can all practice 
infection prevention through simple measures like 
hand washing, avoiding spreading illness to others 
and keeping vaccinations up to date. 

For providers and your member associations, you can 
collaboratively explore opportunities to share compe-
tencies, protocols, training and feedback opportunities. 
Additionally, there are tools and initiatives underway 
across Canada that you can implement in your practice 
and measure what works. In these ways, we can each 
personally contribute to ongoing coordinated efforts taking 
place across the country to tackle antibiotic resistance. 

Public health and health system leaders can strengthen 
and sharpen the evidence base by better understanding 
antibiotic use in Canada and what works to decrease 
unnecessary use. This clearly requires partnerships 
between health and social scientists. 

While research from peer countries is helpful and 
informative, we need to better understand Canadian 
decisions to take antibiotics and healthcare provider 
decisions to prescribe them. We need to understand 
how living in poverty, living in rural regions, or having 
inadequate access to healthcare may be affecting anti-
biotic use across the country, so we can work to enable 
all Canadians to enjoy good health regardless of their 
social circumstances and where they live. Likewise, we 
can build partnerships across the country to develop, 
adopt, test, and scale actions that show promise in 
promoting appropriate antibiotic use in Canada. 

Recognizing that reducing unnecessary antibiotic 
prescribing in community settings is but a small 
cog in the bigger articulation of work to combat 
antimicrobial resistance, I look forward to using the 
findings from this Spotlight Report and the forthcoming 
Pan-Canadian Action Plan to work with leaders across 
the country. Together, we can take action to preserve 
the infection-fighting ability of antibiotics now and 
into the future.

Dr. Theresa Tam 
Chief Public Health Officer of Canada
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