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Abstract

Background
During the last 20 years, France has taken important steps to tackle antibiotic resistance. These include national awareness campaigns for the general public,
and supporting changes in terms of antibiotic prescription for healthcare practitioners. We conducted two surveys prior to the commencement of the
upcoming 2022/2023 campaign, to explore the general public’s knowledge, attitudes and behaviours regarding antibiotics and also the perceptions and
practices of general practitioners (GPs).

Methods
In 2019, we conducted a telephone survey in a national representative quota sample of 1204 persons aged over 15 years old living in metropolitan France,
including an over-sample of 332 parents of children six years old or younger. In 2020, an online survey was conducted in a national representative sample of
388 GPs. Comparisons were made with similar telephone and online surveys conducted in 2010.

Results
Twenty-seven percent of respondents reported taking antibiotics during the previous year (31% in 2010). Sixty-�ve percent of GPs declared prescribing fewer
antibiotics during the previous �ve years. However, 92% of GPs reported pressure from their patients for an antibiotic prescription (88% in 2010). The pressure
from elderly patients increased notably between the two study periods. Twenty-three percent of respondents reported putting pressure on their GP (15% in
2010). All respondents expressed total trust in their GP irrespective of whether s/he had prescribed them antibiotics. Half knew that antibiotics act only on
bacteria, and 38% understood precisely what antibiotic resistance is.

Conclusion
Although antibiotic use is decreasing in France, patient pressure on GPs to prescribe antibiotics has increased. GPs are key ambassadors in reducing
antibiotic use. Awareness campaigns must target elderly patients in particular.

Introduction
Despite an 18% drop in the number of antibiotic prescriptions for non-hospitalised patients between 2009 and 2019, France remains one of the countries with
the highest antibiotic consumption in Europe. Since the early 2000s, several national action plans have been implemented to tackle antibiotic resistance,,. The
two major approaches in these plans are i) increasing public awareness, and ii) informing and training health professionals.

With regard to public awareness, campaigns to date have been organised by the Ministry of Health and the National Health Insurance Authority. The �rst such
campaign, called “Les antibiotiques, c’est pas automatique” (“antibiotics are not automatic”), ran from 2002 to 2007, and was associated with a 26.5%
decrease in total antibiotic use,. More recent campaigns were less successful.

French health authorities have supported changes for antibiotic prescription by healthcare professionals via: 1) regular awareness raising for general
practitioners (GPs) through visits from Health Insurance representatives, 2) personalized information enabling them to compare their prescription practice to
that of their colleagues, 3) support in using an antibiotic non-prescription pad, 4) an annual allowance based on quality indicators including antibiotic
prescription,, 5) best practice recommendations and tools, and 6) support in using pharyngitis rapid streptococcal tests (RST).

Santé public France, the French national public health agency, is responsible for monitoring antibiotic use and resistance in the country. It will organise future
nationwide awareness campaigns. In this context, it was necessary to update the information on the general public’s knowledge, beliefs, attitudes and
behaviours regarding antibiotics and antibiotic resistance, as well as related perceptions and practices of GPs through quantitative surveys. The last
quantitative surveys were conducted in 2010 by the National Health Insurance Authority.

Methods

Survey design and recruitment
Two quantitative surveys were organised in 2019 and 2020, using the same methodology as that used in 2010 when the National Health Insurance ran related
surveys. Data were collected by the BVA group for Santé publique France.

The �rst survey took place in October 2019, and comprised a telephone survey of a representative sample of the general public aged over 15 years old,
residing in metropolitan France. Samples were constructed using quotas based on the following variables: gender, age, social category of the household
reference person, region and urban area type. Quotas came from the 2015 general population census data. A total of 1,204 persons were interviewed,
including an over-sample of 332 parents of children aged six years old or under, the latter being a key population for antibiotic prescription (See Additional �le
1: Figure S1). The second survey was conducted in March 2020. It comprised an online survey of a national representative sample of 388 GPs. Only private
practice doctors and those mixing private practice with hospital-based work were included. The representative sample was drawn from a panel of 6,000 GPs



Page 3/11

previously recruited by the BVA group for other surveys. Representativeness was ensured by sampling quotas using the following variables: gender, age, region
and type of practice (2018 reference data from the French Ministry of Health). Respondents received a small payment for participating in the study (See
Additional �le 2: Figure S2).

Survey content
The general public survey explored participants’ consumption of antibiotics during the previous 12 months, their demand that they be prescribed antibiotics,
and their knowledge and beliefs about antibiotic resistance.

The GP survey explored doctors’ perception of the evolution of their prescription of antibiotics during the previous �ve years, their current antibiotic
prescription practices, their attitudes towards patients’ demands for antibiotics, their use of various diagnostic tests and prescribing tools (RST, C-Reactive
Protein level (CRP), applications, websites), and �nally their perception of previous antibiotic awareness campaigns.

The questions in both surveys were identical to those in the 2010 surveys. However, the 2019 and 2020 surveys also contained extra items on new tools and
sources, such as the use of non-prescription pads and smartphone applications.

Survey analysis
A descriptive analysis using Student’s t-test was performed for each survey using socio-demographic variables. Results were also compared with those from
the 2010 surveys.

Results

Reported reduction in antibiotic use
Overall, 1204 adults participated in the general public survey (i.e., study population). Of these 332 were parents of children under six years of age. Twenty-
seven percent of the study population reported receiving antibiotics for themselves during the previous twelve months, compared to 31% in 2010. Just over
half (54%) of those who had a child aged six years old or under reported a prescription for antibiotics for their child(ren) during the previous year, an 11%
decrease compared with 2010.

With regard to the GP survey, 65% declared they had reduced their prescriptions for antibiotics over the previous �ve years. Only 2% reported an increase in
antibiotic prescription. Prescription variations by pathology were observed (Fig. 1).

Do you feel that you have prescribed fewer antibiotics, more antibiotics, or the same amount of antibiotics over the last �ve years?

Patients’ demand for antibiotics increased with respect to 2010 and more GPs felt pressure from their patients to provide a prescription than in 2010. More
speci�cally, 84% reported that patients “often or sometimes” asked for antibiotics, 77% reported having patients who insisted on having antibiotics, and 53%
reported being pressed to prescribe a speci�c antibiotic (Fig. 2).

Have you ever had a patient with a disease or infection who….

In total, 92% of GPs in 2020 had felt pressure from their patients compared to 88% in 2010. In contrast, 33% of GPs “often or sometimes” had patients who
asked them not to prescribe an antibiotic (43% in 2010); 20% mentioned having patients who refused a prescription of antibiotics (34% in 2010).

The �ndings for GPs were con�rmed by the general public survey, but the proportions were lower. More speci�cally, 14% of participants in the latter reported
“often or sometimes” expecting their GP to prescribe an antibiotic, 12% reported asking for a prescription, and 10% reported insisting on receiving an antibiotic
(Fig. 3).

In the past 12 months, have you personally ever visited a doctor with an infection or illness and…

In total, 23% of participants in the general public reported putting pressure on their GP “often or sometimes” for an antibiotic (15% in 2010). In contrast, 11%
declared refusing a prescription for antibiotics during the previous 12 months.

GPs reported that the most common reasons given by patients demanding antibiotics were to treat the infection promptly (76%), and because they had
already had a consultation for the illness (50%) (Fig. 4).

In 2020, fewer GPs reported that people in employment were the category most frequently requested antibiotics (-32% in 2020 compared with − 37% in 2010),
but requests from the elderly increased both from those with multiple pathologies (+ 11%) and healthy seniors (+ 6%) (Fig. 5).

GPs’ prescription practices and patients’ trust
When a patient insisted, only 2% GPs reported giving in and prescribing antibiotics directly even though the antibiotics were not useful (Fig. 6).

When a patient insists that you prescribe antibiotics but you feel that this is not useful, what do you do most often?

The majority of GPs (64% versus 59% in 2010) declared they did not automatically prescribe antibiotics but advised the patient to contact them again in two
or three days if symptoms persisted. Thirty-two percent of participants in the general public survey reported this.
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Thirty-four percent of GPs declared using different delaying strategies (e.g., prescribing antibiotics to be taken only if symptoms persisted or worsened).
Twenty-four percent of participants in the general public survey reported this.

Furthermore, 12% of patients reported receiving a non-prescription pad explaining why their GP had not prescribed antibiotics.

The public expressed a high level of trust in their GP’s diagnosis irrespective of whether s/he prescribed antibiotics (89%) or not (91%). Only 14% of patients
thought that non-prescription meant the doctor took their illness lightly (Table 1).

The following two situations were put to half of the general public sample (% totally and mostly agree)

The use of diagnostic tests and antibiotic stewardship tools
Eighty-�ve percent of GPs reported having used RST and 59% used them often (Fig. 7), RST were perceived as useful for reducing diagnostic uncertainty,
helpful to justify to patients whether or not they should receive a prescription. They were also considered an educational tool to help patients better
understand the origin of their illness and the recommended treatment. Furthermore, 85% of GPs had used CRP, and 42% a non-prescription pad explaining why
antibiotics are not necessary (Fig. 7).

Applications (e.g., Antibioclic) and websites dedicated to antibiotics (e.g., Antibio'Malin, antibioEst etc.) were used by a majority of GPs (57%). GPs under 40
years old were more likely to have “often or sometimes” used stewardship tools such as applications and dedicated sites.

Public and GP understanding of antibiotic resistance
During the previous 12 months, 54% of GPs had “often or sometimes” come across cases of antibiotic resistance, an increase from 44% in 2010. Nine percent
of GPs reported “often” seeing such cases.

In 2020, GPs had a lower perception of their patients’ level of information about antibiotics than in 2010 (Fig. 8).

Would you say that your patients seem to be well informed about the following (% Yes)

In 2020, 59% of GPs believed that their patients were well informed about the ineffectiveness of antibiotics against viruses compared to 66% in 2010. Just
under half (48%) thought their patients were aware of the risk of antibiotics becoming less effective (54% in 2010). Only 49% (52% in 2010) believed that their
patients were well informed about the viral origin of the majority of Ear Nose and Throat (ENT) infections. Fifty-seven percent thought that patients knew
about the ineffectiveness of antibiotics for a viral-based sore throat. This reduced to only 24% for acute bronchitis. In the general public survey, participants
reported a greater level of knowledge than that perceived by the GPs. Nine out of 10 participants felt well informed about the need to strictly comply with
medical prescriptions. More speci�cally, 96% knew that they should not take a double dose of antibiotics if a dose is missed, 88% were aware that leftover
antibiotics from a previous treatment should not be reused, and 82% that antibiotic treatment should not be interrupted even when one feels better.
Furthermore, 66% believed that following their prescription of antibiotics is an individual decision. Sixty percent had already heard about antibiotic resistance.
However, only 38% of all participants and 38% of parents with a child aged six years old or under indicated that they knew exactly what it was. Low social
economic status workers and the elderly were the least informed. Despite an increase in knowledge since the 2010 survey, only half the participants in the
general public survey knew that antibiotics only target bacteria (Fig. 9). Twenty-two percent and 30% of parents of children aged six years old or under thought
antibiotics treat both viruses and bacteria. A very small decrease was observed vis-à-vis 2010 regarding the belief that antibiotics are only effective against
viruses.

Persisting misconceptions
Respondents in the general public survey could not individuate most of the diseases for which antibiotics are not effective, including acute bronchitis or
common cold (Table 2).

Half believed that antibiotics always helped a person to get well quickly and saved time, and 44% believed that antibiotics helped workers to become �t
enough to return to work quickly.

In most cases, young people aged 15 to 24 years old, people older than 64 years old, and the lowest socio-professional categories were the least well
informed. Older people were the sub-population with the most inaccurate beliefs about antibiotics.

Information campaigns seen as a useful communication tool
Eighty-nine percent of GPs thought that public awareness campaigns helped to support their explanations to patients regarding antibiotics, and 87% believed
these campaigns increased patient acceptance of their decision not to prescribe them. Seventy-seven percent reported that campaigns helped to reduce the
pressure patients put on them to obtain a prescription. Almost two thirds (60%) felt campaigns helped save time during consultations.

One in two GPs (55%) reported changing the way they prescribed antibiotics as a result of awareness campaigns. Physicians aged over 60 were particularly
likely to feel that campaigns supported their practice (85%), and had changed the way they prescribed (62%).

Discussion
The two surveys we conducted in 2019 and 2020 aimed to compare the general public’s and GPs perceptions about antibiotic use, antibiotic resistance, and
the perceived effectiveness of awareness-raising campaigns with respect to surveys from 2010. Our �ndings show a slight decrease over time in the public’s
self-reported use of antibiotics and GP-declared prescription of these drugs. They also suggest that GPs are putting national recommendations into
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practice.1,3–5,10−11 Between 2009 and 2019, the number of antibiotic prescriptions in France decreased by 18% among all age groups, except the elderly.1 Two-
thirds of GPs declared reducing the number of prescriptions over the previous �ve years. However, di�culties in limiting prescriptions to treat otitis, in�uenza
and acute bronchitis should be noted. These three illnesses accounted for 40% of all antibiotic prescriptions.10

In line with previous �ndings in the US, the UK and France,6 92% of our surveyed GPs reported pressure from their patients to prescribe antibiotics. In contrast,
only a minority of patients (23%) declared putting pressure on their GP. Both the 2019 and 2020 surveys reported here showed a signi�cant increase in patient
pressure since 2010, notably by elderly patients with several comorbidities. However, nearly all the participants in the general public survey (90%) declared that
they trusted their GP’s decision irrespective of whether s/he prescribed them antibiotics or not. This �nding is very important to reassure GP, and highlights that
they are important ambassadors for antibiotic stewardship.6,,

A higher percentage of participants in the general public survey felt they were better informed about antibiotic use than in 2010, and compliance with
prescriptions was higher. Despite these improvements, only half the participant’s knew that antibiotics are only effective against bacteria and only 38%
understood what antibiotic resistance was. In line with Eurobarometer �ndings and recent qualitative research in France6, we found that misconceptions about
antibiotics persisted. Large gaps in knowledge remained about the effectiveness of antibiotics for different diseases,.Young people, the elderly and persons
from the lowest social economic status categories were the least informed populations.

GPs in the 2020 survey reported adjusting their prescribing strategies. Two thirds advised their patients to wait several days without a prescription of
antibiotics in case of a suspected viral infection, and a third used delayed prescribing strategies. The majority of respondents used RST. CRP and digital
decision support tools, such as smartphone applications and dedicated websites, were used to a lesser extent. GPs reported that these digital tools facilitated
consultations and their communication with patients, especially those requesting explanations and/or insisting that antibiotics be prescribed.15

Finally, GPs were very favourable of national public awareness campaigns.

Strengths and limitations 

The two quantitative studies described here complement qualitative studies also conducted in France6,15. They are particularly useful to obtain a
representative overview of the general public’s and GPs’ perceptions of antibiotic prescription ten years after the previous surveys. The same methodology was
used in both the 2010 and 2019/2020 surveys. Unfortunately, the 2010 results have never been published.

Self-report surveys may not re�ect real behavior or practices. However (i) panels from which the study samples were drawn are regularly renewed; (ii) recall
and social desirability biases were the same for the 2010 and 2019/2020 surveys; (iii) results were in line with antibiotic prescription data and other similar
studies. Moreover, GPs perceptions cannot be generalized to all healthcare professionals who prescribe antibiotics.

Conclusion
Multi-faceted communication interventions that target both the general public and GPs can reduce the prescribing of antibiotics in high-income countries,.The
French population still only has partial knowledge of antibiotic resistance and needs to be better informed especially elderly people. A new public information
campaign on the model used in the previous “antibiotics are not automatic” campaign will take in account this gap of knowledge. Elderly patients, especially
those with comorbidities, will be a key target audience. The next nationwide awareness public campaign in France is planned to take place in 2022–2023. It
will be preceded by support and information for health professionals.

Abbreviations
GPs
General practitioners
RST
Pharyngitis rapid streptococcal tests
CRP
Reactive Protein level
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Tables
Table 1. General public survey participants’  perception of their GP in case of prescription or non-prescription 

When a GP prescribes antibiotics,                                      I usually think (n= 584) When a GP does not prescribe antibiotics,               I usually think
(n=620)

He/she is a professional who can make the right diagnosis 89% 91% He/she is a professional who can make the right diagnosis

He/she considers that antibiotics will be effective against my disease 86% 75% He/she considers that antibiotics will not be effective against
my disease

He/she takes my illness seriously  80% 14% He/she takes my illness lightly

He/she does not want me to come back to him/her in a few days (if my
condition does not improve)

37% 66% He/she considers that at the �rst stage of disease
development, antibiotics are not justi�ed

 Base: The following two situation were put to half of the general public sample (% totally and rather agree)

Table 2. General public and parents with children =< six years old knowledge about the effectiveness of antibiotics on diseases (% who gave the correct
answer)

  All Parents of children =< 6 years old General public ( with no child =< 6 years old)

 Sample size  n=1204 n= 332 n=872

Gastroenteritis (not effective) 50% 61%** 49%

Ear infection (in some cases) 49% 53% 48%

Bacterial sore throat (effective) 46% 57%** 45%

In�uenza (not effective) 43% 46% 43%

Sinusitis (in some cases) 40% 37% 40%

Pneumonia (in some cases) 39% 40% 39%

Viral sore throat (not effective) 38% 39% 38%

Urinary tract infection (effective) 36% 42%* 35%

Common cold (not effective) 36% 34% 36%

Bronchiolitis (not effective) 21% 25% 21%

Acute bronchitis (not effective) 15% 21%* 15%

https://antibioclic.com/
https://solidarites-sante.gouv.fr/prevention-en-sante/les-antibiotiques-des-medicaments-essentiels-a-preserver/des-antibiotiques-a-l-antibioresistance/article/antibio-malin
https://doi.org/10.1093/jacamr/dlaa106
https://doi.org/10.1136/bmj.g5238
https://europa.eu/eurobarometer/surveys/detail/2190
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* p<0.05  ** p<0.01 

Figures

Figure 1

Evolution of GP prescriptions in the previous �ve years

Do you feel that you have prescribed fewer antibiotics, more antibiotics, or the same amount of antibiotics over the last �ve years?

Figure 2

Patient pressure for antibiotics: Perception of GPs

Have you ever had a patient with a disease or infection who….
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Figure 3

Patients’ pressure for antibiotics

In the past 12 months, have you personally ever visited a doctor with an infection or illness and…

Figure 4

Patients’ reasons for wanting a prescription, according to GPs

Figure 5
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Patients most in demand of antibiotics, according to GPs

Figure 6

GP prescriptions

When a patient insists that you prescribe antibiotics but you feel that this is not useful, what do you do most often?

Figure 7

Tools and sources used by GPs.

Do you use the following information sources or tools?
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Figure 8

GPs’ perception of patients’ level of information about antibiotics

Would you say that your patients seem to be well informed about the following (% Yes)

Figure 9

General public and parents’ with children =< six years old perceptions of how antibiotics work

Do you think antibiotics work…
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