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Abstract

Background. Sharing information with patients within a consultation about their infection and 
value of antibiotics can help reduce antibiotic prescriptions for respiratory tract infections. 
However, we do not know how often information is given about antibiotics or infections, and if this 
is related to knowledge and attitudes.
Objectives. To determine the public’s reported use of antibiotics, receipt of information from 
health professionals about antibiotics and resistance, trust in health professionals and knowledge 
levels about antibiotics and resistance.
Methods. Face-to-face computer-assisted survey with 1625 adults over 15  years in randomly 
selected households using multistage sampling. Rim weighting was used to correct for any 
selection biases.
Results. About 88% trusted their GP to determine the need for antibiotics. Of those who took 
antibiotics in the past year, 62% were for a throat infection, 60% for sinus infection and 42% for 
a cough. Although 67% who had been prescribed an antibiotic recalled being given advice about 
their infection or antibiotics, only 8% recalled information about antibiotic resistance. Those in 
lower social grades were less likely to recall advice. About 44% correctly indicated that antibiotics 
effectively treat bacterial rather than viral infections. Only 45% agreed that ‘healthy people can 
carry antibiotic resistant bacteria’.
Conclusion. GPs and health carers are trusted decision-makers, but could share more information 
with patients about the need or not for antibiotics, self-care and antibiotic resistance, especially 
with younger patients and those of lower social grade. Better ways are needed for effective sharing 
of information about antibiotic resistance.
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Introduction

As antibiotic resistance is related to antibiotic use, the general pub-
lic and health professionals are being urged to use antibiotics more 
appropriately (1). Health care in the UK is centrally funded through the 
National Health Service (NHS) providing (mostly free) primary and 

specialist health care. GPs are responsible for registered populations of 
patients and hire a range of ancillary staff, and act as gatekeepers to 
most specialist care (2). Patients may also directly access out of hours 
primary care, emergency services (which are usually based in the hos-
pital) and certain specialist services, i.e. genito-urinary medicine (2).
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In the UK, the largest proportion of antibiotics are prescribed 
for patients in the community: general practice (74%), hospital 
outpatients (7%), dental practices (5%) and other community set-
tings (3%), prescribing in hospital inpatients account for 11% of 
total consumption (3). Half of adults consulting their GP with a 
respiratory tract infection (RTI) expect an antibiotic, but there are 
many factors influencing their behaviour (4,5). Patients visit their 
GP practice with an RTI or fever because they perceive the illness is 
severe or lasting longer than expected; although about half expect an 
antibiotic, they also want reassurance and information on their ill-
ness (4). Satisfaction with a consultation is not necessarily related to 
receiving antibiotics (5,6). Sharing written information with patients 
or carers within a primary care consultation can reduce antibiotic 
prescriptions for RTIs and re-consultations (7,8), and the approach 
is cost-effective (9). Patients find information about the length of 
illness, self-care advice, when to consult and advice about antibiotic 
use helpful (10). This patient-centred approach with shared informa-
tion about the infective illness and how to use antibiotics appropri-
ately is therefore being encouraged in general practice (7), where 
90% of patient contact takes place (11), with a patient leaflet for 
adult patients (launched in 2012 by the Royal College of General 
Practitioners in England). To address the gap in data on how often 
the general public are given information about antibiotics by pri-
mary care clinicians, we aimed to use a face-to-face interviewer 
administered questionnaire to determine the general public’s percep-
tions about receiving information about antibiotics and associated 
trust. We also wished to determine if receipt of information was 
associated with knowledge levels about antibiotics and resistance. 
Findings should help to inform public and professional education 
interventions to improve antibiotic use.

Methods

As we wanted the general public’s views, we undertook the survey 
through ‘Ipsos MORI’, an independent research agency who under-
take a weekly face-to-face ‘Capibus’ survey in randomly selected 
homes across England. This survey was undertaken in January 2014; 
individuals aged 15 years and over were interviewed using computer-
assisted interviewing. Respondents were selected for the face-to-face 
survey using a controlled form of random location sampling (12) 
where household areas are randomly selected. Interviewers set quo-
tas based on the profile of the population, and data weighted by gen-
der, age, ethnicity, working status, social grade, housing tenure and 
Government Office Region (GOR) for the area based on the profile 
of people living in that area; overall this gives a sample representa-
tive of the English general public. Households were visited through-
out the week during the day, evenings and weekends to ensure that a 
wide range of individuals were able to participate.

Questionnaire schedule
The questions were developed collaboratively by the authors and 
Ipsos MORI health team and were based on recent qualitative and 
quantitative work with young people and the general public about 
their views and use of antibiotics (10) (Box 1). Respondents were 
asked which medical conditions they understood could be effec-
tively treated with antibiotics, and whether they agreed or disagreed 
with statements about antibiotic resistance. Respondents were also 
asked about any infections in the last 12 months, and if they had 
taken antibiotics for them, whether they had visited a health profes-
sional with these infections, and if they had received any information 
about antibiotics and self-care of infections and whether this was in 

a written format. Throughout the questionnaire, the term antibiotics 
was used to refer to antibacterials and not antivirals and antifungals.

Questionnaire data analysis
Data processing was carried out by a data analyst and statisti-
cian at Ipsos MORI. So that results are broadly representative 
of the population, a ‘rim weighting’ system (13) was used that 
weights to the latest set of census data or mid-year estimates and 
National Readership Survey defined profiles for age, region and 
working status—within gender and additional profiles on tenure, 
ethnicity and social grade (A high or B intermediate managerial, 
administrative or professional; C1 supervisory, clerical and jun-
ior managerial, administrative or professional; C2 skilled manual 
workers; D semi-skilled and unskilled manual workers; or E state 
pensioners, casual or lowest grade workers and unemployed). 
Rim weighting uses a mathematical algorithm to help provide an 
even distribution of results across the entire data set while bal-
ancing the categories defined above; it weights the specified char-
acteristics simultaneously and disturbs each variable as little as 

Box 1. Questions asked of respondents

1. Which of the following conditions, if any, do you think can 
be effectively treated by antibiotics?

2. In the last 12 months, since January 2013, which, if any, ill-
nesses or infections have you had?

3. In the last 12 months when you have taken an antibiotic, 
where, if at all, was it prescribed?

4. In the last 12 months, approximately how many courses of 
antibiotics have you taken for [‘insert illnesses mentioned 
above’]?

5. In which, if any, of the following ways have you taken an 
antibiotic in the last 12 months?

6. Can I check, in the last 12 months, have you taken an antibi-
otic that has not been prescribed to you personally by a GP, 
nurse or dentist?

7. Thinking about instances when you visited a health  
professional for an infection you have had within the last 
12 months, did you receive advice or information about any 
of the following?

8. Did the health care professional give you any printed  
information, such as a leaflet or a pamphlet about infections 
or antibiotics?

9. Where were you when you were given this information by a 
health care professional?

10. The following are statements some people have made regard-
ing antibiotics. Please tell me to what extent you agree or 
disagree with the following?

•	 Bacteria that are resistant to antibiotics spread easily from 
person to person.

•	 Most coughs, colds and sore throats get better on their own 
without the need for antibiotics.

•	 You do not need to finish a course of antibiotics if you are 
feeling better.

•	 I trust my GP advice as to whether I need antibiotics or not.
•	 I trust my nurse’s advice as to whether I need antibiotics or 

not.
•	 I trust the pharmacist’s advice as to whether I  need  

antibiotics or not.
•	 Healthy people carry antibiotic-resistant bacteria.
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possible. The Pearson chi-squared test was used to assess differ-
ences in percentages. The P value of <0.05 was used to determine 
significant difference.

Results

A total of 1625 individuals were recruited and interviewed accord-
ing to the relevant quotas (Table 1).

Antibiotic use
One-third (34%) of the total 1625 participants reported being pre-
scribed an antibiotic in the last year. Two-thirds of the respondents 
(65%, 1052/1625) reported having an infection in the previous year; 
52% (555/1052) of these reported being prescribed at least one 
course of an antibiotic. Forty-two per cent of those recounting a 
runny nose or cold in the last year reported taking an antibiotic for 
it, 42% with cough, 54% with flu symptoms, 60% with sinus infec-
tion, 62% with throat infection and 67% with ear infection (Fig. 1). 
There were no significant differences between any subgroups of 
respondent concerning antibiotic prescription for their reported 
infections. Of all respondents, 88% trusted their GPs’ advice, 69% 
their nurse and 66% their pharmacist’s advice as to whether they 
needed antibiotics or not for an infection.

Information provision
Almost half of those who had consulted a health professional in the 
last year for an infection, and 67% of those who received an antibiotic 
reported having been given some sort of advice. Only 8% who were 
prescribed an antibiotic recalled being given information on antibiotic 
resistance; 22% were given advice about what symptoms of the infec-
tion should prompt them to contact their GP surgery again (Fig. 2). 
Most advice about infections was provided at the GP surgery (76%) 

Table  1. Participant quotas, based on the profile of the popula-
tion, and weighted by gender, age, ethnicity, working status, social 
grade, housing tenure and Government Office Region (GOR) set at 
a national level and the number of participants recruited in each

Quota Achieved

Male 795 826
Female 830 799
16–24 259 289
25–64 1035 943
65+ 331 393
Full-time work 691 587
Not full-time 934 1038

Figure 1. Percentage of respondents with each infection in the last 12 months who reported they have not taken (left-hand bar) or have taken at least one course 
of antibiotics (right-hand bar); and GP prescribing reported using The Health Improvement Network (THIN) data (22) 

Figure 2. Advice given to those with an infection in the past year who were given an antibiotic
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and 38% of all advice provided was in a printed format. Participants 
from higher social grades and also those educated to a higher level 
were more likely to report they had been given information about 
antibiotics or caring for their infection [80% social grade AB and 
76% educated to A level (English academic exams taken by 18 year 
olds) or higher given any information versus 53% social grade DE and 
55% with no formal qualifications; 32% AB given information about 
whether an antibiotic will work on an infection versus 15% C2DE].

Knowledge on antibiotic use
Eighty-six per cent of all respondents [95% confidence interval (CI): 
84.3–87.7%] agreed with the statement ‘Most coughs, colds, sore 
throats get better on their own without the need for antibiotics’; 77% 
(95% CI: 75–79%) agreed that ‘bacterial infections can be effectively 
treated with antibiotics’. Many incorrectly answered that non-bacte-
rial infections could be effectively treated with antibiotics including 
viral infections (40%), fungal infections (26%), colds or flu (14%), 
and other illnesses such as allergic reactions (11%), hay fever (4%) 
or asthma (4%), and symptoms sometimes associated with infections 
such as inflammation or swelling (17%), pain (7%) and headaches 
(4%). Respondents 15–24 years were significantly more likely to say 
that antibiotics were effective for other illnesses or symptoms (anti-
inflammatory 27%, fungi 33%, pain 14% and headache 9% ver-
sus over 25 years 15%, 24%, 6% and 3%, respectively). Combining 
these responses, only 44% (95% CI: 41.6–46.4%) chose correctly 
that bacterial infections, but not viruses, or colds and flu could be 
effectively treated with antibiotics. Women, 50% (95% CI: 47.6–
52.4%, P < 0.001), were significantly more likely than men (38%) to 
answer in this way, as were those who were social grade ABC1, 53% 
(95% CI: 50.6–55.4%, P < 0.001) compared to DE, 30%.

Knowledge on antibiotic resistance
About half of the respondents lacked knowledge about antibiotic 
resistance (Fig. 3). Fifty-four per cent (95% CI: 51.6–56.4%) agreed 
that ‘Bacteria that are resistant to antibiotics spread easily from 
person to person’ with no major differences by age, social grade or 
gender, if they had requested antibiotics in the past year or had chil-
dren in the household. Only 45% (95% CI: 42.6–47.4%) agreed 
that ‘Healthy people carry antibiotic resistant bacteria’. Younger 
respondents were more likely to disagree with this statement than 
older respondents (20% 15–34  years versus 11% over 55  years 
P < 0.001), but otherwise there were no significant differences by 
social grade or gender, or if respondents had asked for antibiotics in 
the past year or had children in the household.

Discussion

Main findings
Many members of the general public report taking antibiotics for 
infections that usually resolve at about the same rate whether or not 

they are treated with antibiotics. People have considerable trust in 
advice about antibiotic treatment from GPs, nurses and pharmacists. 
Those least knowledgeable on the topics covered in the interview 
were also the groups less likely to recall being given information 
about antibiotics and resistance; only half of social grade DE or with 
no formal education compared to over three-quarters of social grade 
AB or educated to A level or above recalled such advice. There is a 
substantial sector of the population who incorrectly endorse state-
ments that antibiotics are effective for non-bacterial illnesses and 
symptoms sometimes associated with infections; this misunder-
standing is greater in men, lower social grades, lower educated and 
younger sectors of the population. About half of the population does 
not know that antibiotic-resistant bacteria are carried by healthy 
people and can spread easily from person to person.

Strengths and limitations
The questions were asked of a representative sample from across 
England, and therefore the findings are likely to be representative 
of the general public’s opinions and reflect the public’s use of anti-
biotics and health services. The questions relating to antibiotic use 
and information provision required respondents to recall events in 
the previous year—which may be subject to some recall bias. More 
incorrect responses about antibiotics by lower educated individuals 
may have been due to misunderstanding about some of the terms; 
however, examples of the different types of infections and symptoms 
were provided. Although this study generated information about 
patients’ perceptions of their experiences, it does not tell us about 
the perspective of the health care provider.

Comparison with other literature
Most antibiotics in England are prescribed in general practice (74%) 
(3). Study findings highlight that almost half (49%) of respondents 
who visited their GP and had an infection in the past year did not 
receive any information about their infection or about antibiotics. 
Macfarlane was one of the first to show that informing previously 
well patients about the natural history of lower RTI (LRTI) symp-
toms is an effective strategy for reducing re-consultations (14.9% re-
consulted when they received a leaflet versus 21.4% not receiving a 
leaflet) (8). A total of 88% of 1014 patients or carers visiting a GP in 
the Netherlands with an RTI reported receiving information about 
their infection (14). This is much higher than in our survey, but could 
partly be due to better recall by patients in the Netherlands as they 
were asked to complete the questionnaire immediately after their 
consultation. Receiving information/reassurance is more strongly 
associated with satisfaction than receiving an antibiotic prescription 
(adjusted odds ratio 10.6) (14). In a questionnaire survey of patients 
with acute sore throat, the three most common reasons for visiting 
the GP were examination to establish the cause of the symptoms, 
seeking pain relief and information on the course of the disease (15). 

Figure 3. Knowledge about the spread and carriage of resistant microorganisms (n = 1625)
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Twenty-nine per cent of respondents in our survey who visited a 
health professional and were prescribed antibiotics reported that 
they received information about expected duration of symptoms, and 
only 7% remembered being given advice on symptom relief. Only 
8% of patients in our survey were given any information regarding 
antibiotic resistance. In a small USA face-to-face questionnaire study 
based in family practice surgeries, 68% of patients reported that a 
doctor had ever discussed antibiotic resistance with them (16).

A European primary care study exploring variation in antibi-
otic prescribing decisions for LRTI across Europe found that a cli-
nician’s commitment to shared decision-making greatly influenced 
their antibiotic prescribing (17), suggesting that if a clinician could 
explain their prescribing decisions to patients, this may help to 
reduce antibiotic prescribing (17). Our work suggests that there is 
scope to increase information sharing as 88% trusted their GP about 
whether they needed an antibiotic. Similar trust in GPs was found in 
an American study in which 95% of respondents reported that they 
trusted or were satisfied when their doctor told them that they did 
not need an antibiotic (16). Despite the known benefits of this shared 
information approach (7), systematic reviews have found that GPs 
prioritize meeting patients and carers perceived expectations, over 
evidence-based guidelines. These reviews have attributed diagnostic 
uncertainty and fear of possible complications in the patient as the 
GP’s attitudes most associated with misuse of antibiotic prescribing 
(18). In contrast to this, an American survey illustrated that 98% of 
patients thought that they had an important role in learning about 
multidrug-resistant organisms and 94% thought that getting infor-
mation would help them to make choices that would improve care 
(19). Training GPs in enhanced communication skills for managing 
LRTIs that included discussion on the ‘pros and cons’ of antibiot-
ics and ‘lifting the lid’ on antibiotics resulted in a safe reduction of 
antibiotic prescribing (9).

That being said, a greater lack of knowledge within the groups 
of patients in the lower social grades and educational attainment 
who have greater antibiotic use but are less likely to report being 
given any information suggests that more research is needed with 
these groups to understand how the difficult concept of antibiotic 
use and resistance can be portrayed. Recent qualitative studies 
indicate that patients believe that bacterial resistance is largely a 
hospital problem caused by poor environmental hygiene (20); few 
patients suggest that they could help control it, or see it as some-
thing that would affect them personally (20). Patients emphasized 
the need for simple language and incorporation of actual patient 
stories (19); more qualitative work with patients and health pro-
fessionals is needed to determine how we can get messages about 
antibiotic resistance and use across. More patients in this 2014 
survey correctly answered that coughs and colds get better on their 
own without antibiotics (86%) compared to similar English sur-
veys in previous years (60% in 2008, 63% in 2009 and 69% in 
2011) (21). However, care must be taken in comparing responses 
to previous similar surveys as the exact wording and order of the 
questions were different and may influence respondents. The per-
centage reporting receiving antibiotics for their infections was simi-
lar to that in a cross-sectional study using data from The Health 
Improvement Network (THIN), a computerized database of con-
sultation and prescription data from 570 UK general practices cov-
ering 3.8 million active patients (22). As in this study, there were no 
clear trends by different patient groups (Fig. 1) (22). This suggests 
our data are valid and it could be an efficient way to monitor anti-
biotics use by patients over time, until antibiotic prescribing data 
are linked to indication.

The misunderstanding by respondents that viral infections can be 
effectively treated with antibiotics may explain some of the ongoing 
misuse of antibiotics, but this is a difficult concept to describe to 
patients as viral and bacterial RTIs can have similar initial presenta-
tions and both can cause severe illnesses. Indeed, previous research 
found that greater patient knowledge about activity of antibiotics 
against bacteria and viruses is not necessarily related to appropriate 
antibiotic use (23), demonstrating that concentrating on these differ-
ences is not appropriate. Providing patients with guidance on specific 
symptoms is more effective at reducing consultations and antibiotic 
use for RTIs (24).

Conclusion

When patients present with infections (and especially those in lower 
social grades and without formal educational qualifications), health 
care staff need to share more information about the need, or not, 
for antibiotics, and how patients can self-care for infections and the 
problems of antibiotic resistance. NICE guidance in England now 
recommends that good communication between patient and GP 
should be supported by evidence-based written information tailored 
to the patient’s needs (25). In England, the TARGET antibiotics 
toolkit (26) provides a patient information leaflet to help support this 
need; however, media campaigns would help to reinforce these mes-
sages. We need more research to determine how information about 
antibiotic resistance can be shared more effectively and whether this 
influences expectations for antibiotics for uncomplicated infections.
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