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Abstract

Background: Antimicrobial resistance is a current and pressing issue in Canada. Population-
level antibiotic consumption is a key driver. The Public Health Agency of Canada undertook 
a comprehensive assessment of the Canadian public’s knowledge, attitudes and practices in 
relation to antimicrobial resistance and antibiotic use, to help inform the implementation of 
public awareness and knowledge mobilization.

Methods: Data were collected in three phases: 1) six in-person focus groups (53 participants) 
to help frame the survey; 2) nationwide survey administration to 1,515 Canadians 18 years and 
older via cell phone and landline; and 3) 12 online focus groups to analyze survey responses. 
Survey data is descriptive.

Results: A third (33.9%) of survey respondents reported using antibiotics at least once in the 
previous 12 months, 15.8% more than twice and 4.6% more than five times. Antibiotic use 
was reported more among 1) those with a household income below $60,000, 2) those with a 
medical condition, 3) those without a university education and 4) among the youngest adults 
(18–24 years of age) and (25–34 years of age). Misinformation about antibiotics was common: 
32.5% said antibiotics “can kill viruses”; 27.9% said they are “effective against colds and flu”; 
and 45.8% said they are “effective in treating fungal infections”. Inaccurate information was 
reported more often by those 1) aged 18–24 years, 2) with a high school degree or less and 3) 
with a household income below $60,000. In focus groups, the time/money trade-offs involved 
in accessing medical care were reported to contribute to pushing for a prescription or using 
unprescribed antibiotics, particularly in more remote contexts, while the cost of a prescription 
contributed to sharing and using old antibiotics. A large majority, across all demographic 
groups, followed the advice of medical professionals in making health decisions.

Conclusion: High trust in medical professionals presents an important opportunity for 
knowledge mobilization. Delayed prescriptions may alleviate concerns about the time/money 
constraints of accessing future care. Consideration should be given to prioritizing access to 
appropriate diagnostic and other technology for northern and/or remote communities and/or 
medical settings serving many young children to alleviate concerns of needing a prescription or 
of needing to return later.
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Introduction

Antimicrobial resistance (AMR) is a current and pressing issue in 
Canada, though information on more benign infections is limited, 
some calculations estimate that as many as 26% of infections 
may be resistant to first line antimicrobials (1). In Canada, AMR is 
estimated to cause 15 deaths a day and cost $1.4 billion dollars a 
year (1). Population-level antibiotic consumption is a key driver of 
AMR (2). Assessing the Canadian public’s knowledge, attitudes 
and practices (KAP) related to antibiotics can help identify 
barriers to curbing antibiotic use, offer insight into consumption 
practises and provide a baseline for assessing different 
interventions.

In 2008, the Public Health Agency of Canada collected a small 
amount of data on KAP relating to antibiotics as part of a larger 
public opinion survey on pathogens and infection control (3). 
This was followed, in 2018, by a rapid response module from 
Statistics Canada’s 2018 community health survey that gathered 
data specifically on oral antibiotic use (4). To have both a current 
and more comprehensive assessment of the Canadian public’s 
KAP as they relate to AMR and antibiotics, the Public Health 
Agency of Canada undertook public opinion research between 
2019 and 2022. The data from this research will be used to 
inform the Pan-Canadian Action Plan on Antimicrobial Resistance 
and to target stewardship and awareness activities.

Methods

Researchers from The Strategic Counsel collected data in three 
phases. In-person focus groups were held in July 16–18, 2019 
to gather preliminary insights into KAP related to antibiotics 
and AMR, to frame the survey questionnaire. Participants were 
divided into six focus groups representing different gender 
and age categories; each group had a cross-section of different 
employment statuses, household incomes and ethnicities. This 
phase was followed by the development of a 19-minute-long 
telephone survey on AMR and antibiotic KAP adhering to the 
Standards for the Conduct of Government of Canada Public 
Opinion Research—Telephone surveys (5). The survey was  
pre-tested in both official languages (English and French) among 
20 respondents on December 7, 2021, and the overwhelming 
majority of respondents (95%) reported the questionnaire was 
easily understood. The survey was administered nationwide 
to 1,515 Canadians 18 years of age and older, via cell phone 
and landline (60/40 split) between December 10, 2021, and 
January 7, 2022. Participants were informed that the survey 
data was for the Public Health Agency of Canada and that their 
participation was voluntary and confidential.

The survey broadly covered three areas: knowledge and 
perception of antibiotics; antibiotic use and health practises; 
and knowledge, awareness and perception of AMR. It included 
standard public opinion research questions on antibiotic use 

and familiarity with terms. It also included questions on health 
decision-making strategies more broadly to identify the most 
impactful circumstances for education on antibiotics and AMR.

A stratified sample design was utilized to ensure sufficient data 
from Saskatchewan, Manitoba and the Atlantic provinces for the 
possibility of regional comparisons for future analyses. Nationally, 
the results have an associated margin of error of (+/-) 2.5%, at 
a 95% confidence level. Results for population subgroups have 
a higher associated margin of error. All percentages reported 
are based on the weighted sample. Descriptive analyses of the 
survey data were done using SAS software 9.4 (SAS Institute; 
Cary, United States).

The telephone survey took place while the Omicron wave of 
coronavirus disease 2019 (COVID-19) was rampant in most 
parts of the country. Questions referring to the prior 12 months 
refer to a period when COVID-19 was prevalent and there were 
associated public health measures in many areas. The anomalous 
circumstances of this period appear to have impacted at least 
some facets of antibiotic use. Data on subscription of systemic 
antibiotics shows a decline in community antibiotic use in 2020 
and 2021 beginning at the onset of COVID-19 (6). We do not 
have data specifically on unprescribed, non-systemic or over the 
counter use during this period.

The third phase consisted of 12 online focus groups (held 
between February 23 and March 1, 2022), whose participants 
were recruited from both urban centres and more rural and 
northern communities to probe more deeply into attitudes and 
behaviours linked to antibiotics and AMR. Focus groups used 
a moderated round-table discussion format following a set 
moderator guide and touched on three subject areas: knowledge 
and awareness of antibiotics; antibiotic use; and knowledge 
and awareness of antimicrobial resistance. A qualitative 
approach allowed for a more in-depth exploration of mindset, 
motivations, barriers, and personal or social considerations as 
they related to these issues. Participants were again divided 
into groups representing different gender and age categories, 
each with a cross-section of different employment statuses, 
household incomes and ethnicities. Additionally, some groups 
were restricted to parents of young children, Indigenous or 
Asian-Canadian participants to ensure representation of their 
views. A preliminary analysis of themes reported in the focus 
groups was performed by The Strategic Counsel and these 
were subsequently analyzed for cross-cutting themes related to 
antibiotic use.
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Results

Participants, response rate and sample of 
telephone survey

There were 53 participants in the in-person focus groups 
(phase 1) and 101 participants in the on-line focus groups 
(phase 3). In total, 1,515 respondents completed the telephone 
survey, with a completion rate of 99.62%. The overall response 
rate was 2.77% calculated using the empirical method formula 
of R/(U + IS + R). There were 1,583 responding (R) participants 
(completed, disqualified and over-quota respondents), 44,436 
unresolved numbers (U) and 11,283 in scope non-responding 
participants (IS).

The demographics of all respondents (both weighted and 
unweighted) are summarized in Table 1.

Knowledge of antibiotics
More than three quarters (81.0%) of survey respondents correctly 
identified that antibiotics “can kill bacteria”; however, many 
respondents were misinformed about many other elements 
of antibiotic use and misuse. Nearly a third (32.5%) said that 
antibiotics “can kill viruses” or that they are “effective against 
colds and flu” (27.9%). Almost half (45.8%) said they “are 
effective in treating fungal infections” (Figure 1).

Inaccurate information on antibiotics’ effectiveness against 
viruses, colds and flu and fungal infections was consistently 
reported more often by those aged 18–24 years (41.9%, 54.7%, 
58.0%, respectively), those with a high school degree or less 
(45.0%, 41.4%, 54.2%, respectively) and those with a household 
income below $60,000 (41.3%, 36.7%, 51.9%, respectively). 
Those who spoke French at home were more likely to report 
effectiveness against viruses (42.9%) and fungal infections 
(53.7%), while those who spoke neither English or French at 
home were more likely to report that they were effective against 
colds and flu (41.2%).

Antibiotic use
Slightly more than a third (33.9%) of survey respondents reported 
using antibiotics at least once in the past 12 months: 15.8% had 
used antibiotics more than twice in the past 12 months; and 4.6% 
had used antibiotics more than five times in the past 12 months. 
The questions in this survey cover all antibiotic use regardless 
of format (e.g. pill, injection, topical), mechanism of action (e.g. 
systemic or local) and means of access (prescribed, unprescribed 
over the counter).

Antibiotic use was reported more among those with a medical 
condition (46.1%), young adults (18–24 years of age, 46.2%; 25–

Table 1: Demographics of respondents

Respondent 
demographics

Respondents, N=3,015

Weighted, n=1,500 Unweighted, 
n=1,515n %

Gender

Male 723 48.2 697

Female 764 50.9 808

Other 13 0.9 10

Age group

18–24 years 163 10.9 95

25–34 years 244 16.2 209

35–44 years 242 16.2 234

45–54 years 266 17.8 241

55–64 years 260 17.3 285

65 years and older 314 21.0 440

Prefer not to answer 11 0.7 11

Education

High school or less 375 25.0 393

College/trades 389 25.9 398

University 720 48.0 708

Prefer not to answer 16 1.1 16

Income

Less than $60,000 477 31.8 498

$60,000 to less than 
$100,000 364 24.3 361

$100,000 or more 446 29.8 432

Prefer not to answer 213 14.2 224

Language

English 1,027 68.5 1,047

French 312 20.8 321

Other 155 10.3 141

Prefer not to answer 5 0.4 6

Medical condition

Yes 383 25.6 362

No 1,109 74.0 1,145

Prefer not to answer 7 0.5 8
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Figure 1: Knowledge of antibiotics among respondents
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34 years of age, 36.3%), those with a household income below 
$60,000 (38.2%) and those without a university education (38.8% 
for those with college or trades and 37.9% for those with high 
school). Slightly more women (37.3%) than men (29.7%) reported 
using antibiotics (Figure 2). Similarly, frequent use (more than 
twice in the past 12 months) was reported more by those with a 
medical condition (26.9%), by the youngest adults (18–24 years 
of age, 25.2%), by those with a household income below $60,000 
(21.7%) and by those with high school or less (21%) or college/
trade diplomas (20.6%) (Table 2).

Strategies for health decision-making

Respondents reported three main strategies for making health 
decisions in general (multiple answers were permitted). A large 
majority (85.6%) indicated that they follow the advice of a health 
professional, almost two thirds report searching for relevant 
information themselves (63.3%) or relying on their previous 
experience (59.3%) (Figure 3).

Women were more likely than men to report following the advice 
of a health professional (89.3% vs 81.9%). There were very high 
reported levels of following the advice of a health professional, 
irrespective of household income, education level, age, or 
language spoken. Younger respondents were more likely to 
report looking up health information themselves, to base their 
decision on their previous experience and/or to follow the advice 
of family or friends compared with older respondents (Figure 4).

Factors shaping antibiotic use: cross-cutting 
themes from focus groups

Two cross-cutting themes emerged out of the focus groups 
related to factors shaping antibiotic practices. The first was the 
role of difficulties accessing primary care and the time/money 
trade-offs involved in going to the doctor. Many respondents 
disclosed that they shared antibiotics or wanted to get an 
antibiotic prescription when they saw a health professional 
because of the difficulties of accessing care or of being able to 
return to get a prescription later if eventually needed. Women in 
a focus group with high Indigenous representation noted it was 
common practice in their communities to keep some antibiotic 
from a prescription in case those were needed in the future, due 
to the lack of access to a doctor.

Another cross-cutting theme was the cost of prescriptions and 
resultant financial pressures on families. This was cited as a 
reason for sharing prescriptions or keeping old pills. It was also 
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Figure 2: Reported antibiotic use in past 12 months by 
socio-demographic variable
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Figure 3: Decision-making - strategies reported among 
different groups of respondents
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the main reason cited by a small number of respondents for 
purchasing large quantities of antibiotics abroad, where they 
were available over the counter, for their children’s eventual use 
in Canada.

Knowledge and attitudes related to antibiotic/
antimicrobial resistance

Approximately, a quarter of Canadians polled (24.6%) reported 
knowing the term “antimicrobial resistance” / “résistance aux 
antimicrobiens”, 68.0% knew “antibiotic resistance” / “résistance 
aux antibiotiques” and 66.0% knew “drug resistance” / 
“résistance aux médicaments”. Half (50.9%) of respondents were 
familiar with “superbugs” / ”superbactéries”—these terms were 
only known to a majority of people who spoke English at home 
(Figure 5).
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Figure 5: Knowledge of terms by primary language 
spoken at home

Abbreviations: AMR, antimicrobial resistance; RAM, résistance aux antimicrobiens

Table 2: Reported antibiotic use by socio-demographic variables and by frequency in the previous 
12 months

Socio-demographic variables
Once 2–5 times 5 or more times Never/none

Don’t know/
refused to 

answer

n % n % n % n % n %

Medical condition

Yes 61 19.2 50 15.9 35 10.9 165 52.3 5 1.6

No 209 17.8 116 9.9 35 3.0 803 68.5 10 0.8

Language

English 193 18.8 122 11.9 42 4.1 656 63.8 14 1.4

French 47 15.0 26 8.4 21 6.7 218 69.9 N/A N/A

Other 32 20.4 17 11.3 4 2.6 101 65.2 1 0.5

Income

Less than $60,000 79 16.5 73 15.3 31 6.5 290 60.8 5 0.9

$60,000 to less than $100,000 66 18.2 32 8.8 19 5.1 242 66.5 5 1.4

$100,000 or more 88 19.8 39 8.8 9 1.9 309 69.3 1 0.1

Education

High school or less 64 17.0 58 15.4  21 5.6 227 60.5 6 1.6

College/trades 71 18.3 51 13.2 28 7.2 234 60.2 4 1

University 134 18.6 55 7.6 17 2.4 509 70.8 5 0.7

Age group

18–24 years 34 21.0 31 19.2 10 6.0 88 53.8 0 0.0

25–34 years 41 16.8 31 12.7 17 6.8 152 62.4 3 1.4

35–44 years 54 22.4 16 6.8 7 2.8 164 67.8 1 0.2

45–54 years 51 19.3 26 9.8 12 4.6 177 66.4 0 0.0

55–64 years 46 17.9 22 8.5 6 2.3 181 69.8 4 1.5

65 years and older 44 14.1 40 12.6 18 5.6 206 65.7 6 2.0

Gender

Male 109 15.1 80 11.0 26 3.6 497 68.8 10 1.4

Female 158 20.7 86 11.2 41 5.4 475 62.1 4 0.5

Total 271 18.1 168 11.2 69 4.6 977 65.1 15 1.0
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Nearly a quarter (22.0%) reported that they or someone they 
knew had experienced antibiotic resistance, while 8.4% reported 
that they or someone they knew had experienced antimicrobial 
resistance. This discrepancy is most likely due to lower familiarity 
with the term “antimicrobial” as compared with “antibiotic”. In 
focus groups, a theme that emerged was that many people did 
not feel AMR was an issue that affected them or their families 
directly.

Once provided with an explanation of AMR, a majority (57.5%) 
expressed concern: 41.5% were “somewhat worried” and 16.0% 
were “very worried”. In focus groups, AMR was not necessarily 
seen as a “top 10” global public health threat nor viewed as 
a particularly urgent issue. Concern about AMR was slightly 
higher among those with a university education (62.2%), those 
who spoke French at home (62.4%) and those aged 55–64 years 
(62.1%).

Discussion

The results reported here are quite similar to those reported 
in 2008, which were based on a nationwide sample of 
1,500 participants, a representative sample of the Canadian 
population at the time (3). The proportion of Canadians reporting 
antibiotic use in the prior 12 months has declined slightly, from 
38% to 34%, in the past 14 years. A slightly higher proportion of 
respondents now incorrectly reports that antibiotics are effective 
against “colds and flu” (28%) than those that reported they were 
effective against “colds” in 2008 (24%). Concern about resistance 
to antibiotics has declined slightly since 2008—from 59% to 57% 
(3). These differences may fall within the combined margins of 
error for both surveys (2.4% in 2008 and 2.5% in 2022). A slightly 
lower proportion of Canadians now incorrectly reports that 
antibiotics kill viruses (39% in 2008 vs. 33% vs in 2022) (3).

Regarding knowledge of antibiotics and antimicrobial resistance, 
further research might help clarify whether misinformation 
is rooted in a conflation of antiviral or antifungal medication 
with antibiotics, a misunderstanding of the different kinds 
of pathogens that can cause infection or a lack of clarity on 
antibiotics’ scope of action. A more refined understanding of 
the sources of misinformation could assist in targeting education 
efforts. The large gap between the proportion of respondents 
reporting familiarity with the terms “drug resistance” (66.0%) and 
“antibiotic resistance” (68.0%) versus “antimicrobial resistance” 
(24.6%) is important to keep in mind for public education efforts 
as public education efforts increasingly move towards the latter 
language. When the concept is explained, Canadians report 
much lower concern about antimicrobial resistance (57%) when 
compared to other high-income countries such as the United 
States (81%) (7) and the United Kingdom (88%) (8). Canadians 
report a similar level of incorrect information on antibiotics 
killing viruses as people in the United Kingdom (33% and 28%, 

respectively) and a similar level of antibiotic use (34% and 33%, 
respectively) (8).

In this study, people with lower income levels had much higher 
frequent use of antibiotics than their peers. Multiple factors may 
contribute to this observation. This may be driven by a high 
burden of medical conditions in lower-income communities in 
Canada (9), including infections (10). Antibiotic use may be linked 
to lower vaccination rates with various vaccines in low-income 
communities (11,12). Those with household incomes below 
$60,000 also had lower levels of knowledge about antibiotic 
use; however, individuals with low incomes and low education 
levels both expressed high trust in doctors as a source of health 
information and a large majority followed medical professionals’ 
advice in making health decisions, presenting an important 
opportunity for stewardship interventions.

Young adults (18–34 years of age) reported use, and in particular 
frequent use, of antibiotics—far more than other age groups. 
Our findings likely underestimate use among the elderly due 
to the use of a broad older age category (65 years of age and 
older) and under-sampling of the very elderly who may be more 
dependent on caregivers or living in hospitals or long-term care. 
It is possible that higher levels of misinformation on antibiotics 
among young adults (18–24 years of age) led to overreporting 
of antibiotic use in the youngest age group, though depending 
on the mistaken underlying belief, it could also be consistent 
with high use. As well, due to higher margins of error among 
subgroups, these differences may not be significant or may fall 
within the margin of error. High levels of reported use among 
young adults are nonetheless consistent with findings from 
the 2018 Canadian Community Health Survey (CCHS) and 
those from public opinion research in Québec. Indeed, CCHS 
(25,787 participants over 18 years of age from all provinces, 
weighted to be representative) found a high frequency of 
specifically oral antibiotic use reported in this age group (4) 
while public opinion research in Québec (a representative 
sample of 7,254 participants) found that 25–34 year-olds had 
the highest reported levels of antibiotic use (13). Young adults 
were also more likely to have recent prescriptions in the 2008 
nationwide survey (3). In contrast, national surveillance data 
on antibiotic dispensation according to tonnage (defined daily 
doses) and according to the overall number of prescriptions 
per 1,000 inhabitants show levels rising with age (14). This 
discrepancy may be due to the latter data excluding non-
systemic antibiotics (such as creams, gels, vaginal tablets, eye 
drops and other formats), which can be used to treat some 
infections that are found disproportionately in young adults, to 
different metrics that are difficult to compare directly or to the 
inability of surveillance data to capture unprescribed use, which 
may be higher in young adults.

Young adults are also frequently the parents of young children 
and are an important group to consider for health promotion; 
however, initiatives need to be tailored to respond to specific 
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use patterns and challenges. The youngest adults (18–24 years of 
age) report more incorrect information on appropriate antibiotic 
use than older age groups. Adults younger than 35 years of 
age were more likely to make health decisions based on their 
previous experience, by following the advice of family or friends 
or by looking up health information themselves in comparison 
with older age groups. They are also more vulnerable to health 
misinformation (15). Finally, young adults, and in particular young 
men, are among the groups with the highest vaccine hesitancy 
or opposition in Canada (12), with the lowest rates of vaccination 
for the flu and for three or more doses of the COVID-19 vaccine 
(11,16). This is a concern given the effectiveness of vaccination as 
a strategy for reducing antibiotic use (17).

The focus group’s findings echo previous research that identified 
the challenges of accessing care and the time/money trade-offs 
involved in doing so as factors in understanding antibiotic use, 
particularly in relation to gendered care burdens (18). Concerns 
about time/money trade-offs are also specifically associated with 
unprescribed use in other studies (19). This report illustrates 
that this issue may particularly affect remote and/or Indigenous 
communities. These findings provide insight into the 2008 public 
opinions research results that almost twice as many northern 
residents reported that their most recent antibiotic was from an 
old prescription as compared with other Canadians (14% vs 8%, 
respectively) (3). High rates of use in some Northern Indigenous 
communities are attributed to the high burden of infections, lack 
of access to physician care and lack of diagnostic capabilities 
(20).

Limitations and strengths
There are several limitations to this study. Data are self-reported 
and subject to recall bias and response bias. Respondents may 
not have understood certain terms in the questions. Any survey 
may contain potential errors such as coverage and measurement 
errors. The response rate was consistent with very low response 
rates for telephone surveys in recent years, following a two 
decade declining trend (21,22). In 2018, the Pew Center found 
the average response rate for telephone surveys was 6% (21). 
Low response rates can introduce greater nonresponse bias; 
however, a number of studies have found that response rates are 
not strongly associated with accuracy (21–23).

Telephone surveys exclude vulnerable populations, such 
as institutionalized and homeless populations, as well as 
populations that may not have a phone due to low incomes 
or precarity. Telephone surveys may also exclude people who 
are not well enough to respond or who are dependent on a 
caregiver for phone access; this may disproportionately exclude 
the elderly and/or disabled.

An important limitation is that this data set can only be used for 
descriptive purposes. Additionally, results are not disaggregated 
by racialized group, ethnic group and/or Indigenous status, and 
the sex/gender category of “other” has too few respondents 

to be able to meaningfully interpret results. Lastly, this survey 
did not collect disaggregated data specifically on prescribed, 
unprescribed, or over-the-counter use.

A strength of this research is the breadth of antibiotic use that 
it captures. It is one of the only current data streams in Canada 
to include unprescribed use and non-systemic use. This allows 
important insight into how common antibiotic use is, which is an 
important consideration for any awareness or education effort.

Conclusion
This public opinion research offers insight into the general 
population’s knowledge, attitudes and practices with regards 
to antibiotics and AMR, helping to shape and inform efforts to 
address AMR reduction initiatives for the general population. 
Gaps remain in knowledge on how to support health promotion 
and stewardship in high-risk environments for AMR in the 
community, such as long-term care facilities and prisons, and 
with key populations at higher risk or with a higher burden of 
community-acquired resistant pathogens. Further studies using 
electronic medical records and studies on unprescribed use and 
over-the-counter use can shed light on some of the discrepancies 
between public opinion research findings and antibiotic 
dispensing data and help us better understand patterns of use in 
different demographics.

High trust in medical professionals and reported adherence to 
medical advice presents an important opportunity for reaching 
populations reporting high levels of antibiotic use and holding 
incorrect information frequently, such as young adults and those 
in low-income households. Findings from research on vaccine 
hesitancy have similarly identified medical providers as playing 
a key role as trusted and persuasive sources of medical advice 
(24–31) and, of relevance to medical provider interventions 
regarding antibiotic use and AMR. These studies have found 
that the most effective interventions include clear information on 
both individual and community risks and benefits (25) and direct 
medical recommendations (24–31).

As well, delayed prescriptions—prescriptions made available 
at a later date if symptoms persist in a way consistent with 
bacterial infection—may reduce unnecessary use while alleviating 
concerns about the time/money constraints of accessing future 
care. Access to appropriate diagnostic and other technology 
could be prioritized for Northern, Indigenous and/or remote 
communities and/or healthcare settings serving many young 
children to alleviate concerns of needing a prescription or of 
needing to return later for a prescription.
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