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Introduction
Background
The term ‘antibiotic’ was introduced by Selman Waksman in 1942, meaning ‘against
life’. Antibiotic is now in common parlance, indicating a medicine (drug) which is active
against bacteria, but not viruses, fungi or protozoa. The term ‘antimicrobial’ is used by
doctors and scientists to indicate a drug which is active against any microorganism
(microbe), including bacteria, fungi and protozoa.
Antimicrobial resistance (AMR) means that a particular microorganism has become
resistant to a particular drug, so that that drug is no longer effective in treating an
infection caused by that microorganism. Antimicrobial resistance among some bacteria
has become more prevalent internationally, including in the UK (1). Patients who have
an infection caused by resistant bacteria will have longer hospital stays, worse
outcomes and poorer quality of life (2).
The UK Department of Health and Social Care (DHSC) have formulated two 5-year
national action plans to address the threat posed by AMR (3, 4). The plan published in
2019 focuses on three key ways of tackling AMR including:
•
•
•

reducing the need for and unintentional exposure to antimicrobials
optimising the use of antimicrobials
investing in innovation supply and access to antimicrobials

This will include reducing infections by promoting better infection, prevention and
control practices and engaging the public around issues specific to antimicrobial
resistance.
Public Health England (PHE) has conducted a series of household surveys since 2003
to gauge the level of public understanding about antibiotics and AMR (5-11). This
information is important in designing campaigns and strategies to improve public
understanding, as a means of reducing inappropriate use of antibiotics and of raising
general awareness of the threat posed by AMR.
The 2014 survey found that GPs and health care professionals are trusted to decide
whether an antibiotic should be prescribed, but that they could provide more information
to patients (especially younger patients and those of lower social grade) about the need
(or not) for antibiotics, and about self-care and the issue of antimicrobial resistance (9).
The survey also concluded that wider acceptance of delayed antibiotic prescribing was
needed. As a result, the term ‘delayed’ was changed to ‘back-up’ in national guidance
(12).
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This report presents the findings of our most recent (2017) national household survey,
describing current public knowledge and recent use of antibiotics, including delayed
/back-up antibiotics and awareness among parents of young children.
We have compared responses with those obtained in previous surveys, to determine
whether there have been any significant changes. This information will help us
determine how we should be targeting public and professional education and
interventions to improve antibiotic use.

Aims and objectives
Our overall aim was to gain an understanding of public knowledge about antibiotics and
antimicrobial resistance in order to inform future information needs and targets for
education. We asked the following questions:
•
•
•
•
•
•

what are antibiotics?
what illnesses can antibiotics treat?
how does antibiotic resistance spread?
what are back-up/delayed antibiotics?
who do you trust to give advice about antibiotics?
what advice have you received from healthcare professionals?

We also aimed to collect data on the use of antibiotics (prescribed, unprescribed, backup/delayed) and compare responses to those obtained in a previous (2014) survey.

Methodology
The market research company Ipsos MORI conducted interviews as part of their weekly
Face-to-Face Omnibus (Capibus) survey, which collects a wide range of information
from across England in a single week (13). The survey was conducted from 24 January
to 5 February 2017. Multistage sampling was used to recruit 1,691 adults aged 15 and
over for face-to-face interviews in their own homes. Interviews were computer-assisted,
meaning that responses were entered immediately into the computer during the
interview.
Capibus uses two-stage random location sampling. The initial sampling frame is an
amalgamation of Output Areas (OAs, used for output from the Census in Great Britain),
regrouped into Primary Sampling Units (PSUs) taking into account ACORN
characteristics (geodemographic classification of residential neighbourhoods). A total of
170 to 180 of these PSUs are randomly selected from the stratified groupings with
probability of selection proportional to size. At the second stage two adjacent OAs, each
comprising approximately 125 addresses, are randomly selected from each PSU.
Interviewers are given age, gender, household tenure and working status quotas of
respondents for each sample point. Interviewers go door-to-door and invite persons
5
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aged 15 and over to participate. Households are visited throughout the week during the
daytime, evenings and at weekends to ensure that working people are not excluded.
Non-responding households are not revisited. Typically, one interview is completed for
every 3 or 4 doors knocked.
To ensure a sufficiently large sample size for our study, a second survey was
undertaken to obtain more respondents for the delayed prescribing question, and a third
survey was undertaken to capture more data from parents of children aged under 5.

Questionnaire schedule
The interview schedule was based on previously-published PHE public survey
questionnaires about antibiotics and delayed/back-up antibiotic prescribing (5-8, 10, 11).
Questions were developed in collaboration with GPs, non-healthcare advisors, PHE’s
marketing team, and Ipsos MORI’s health questionnaire team. To facilitate comparison
with previous surveys, many of the questions were asked in an identical manner.
Computer-assisted interviewing ensures that the questionnaire is followed correctly for
all respondents. Partially-completed interviews (if participants terminated the interview)
are excluded.
One new questionnaire item exploring antibiotic resistance and its relationship to
antibiotic use was added (Box 1). This item comprised 8 statements covering a range of
concepts where we know that the public have some misunderstanding. Participants
were asked to indicate whether they agreed or disagreed with the statements or thought
that statements were true or not true. Possible responses were:
•
•
•
•
•

strongly agree or definitely true
tend to agree or probably true
neither agree nor disagree or don’t know
tend to disagree or probably not true
strongly disagree or definitely not true

The statements were randomly ordered and the response scale was reversed for half of
respondents. The question was piloted by the PHE Peoples’ Panel and was the final
question in the survey.
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Box 1: New question asked in 2017 about antibiotic resistance (correct answers
in bold)
1. People can carry antibiotic resistant bacteria for over a year. True
2. Antibiotics don’t work for everything. True
3. Taking antibiotics when you don’t need them encourages bacteria that live inside you to become
resistant. True
4. Antibiotic resistance is not caused by taking antibiotics. False
5. If you have taken antibiotics recently and then have a new infection, antibiotics are more likely to
work on this new infection. False
6. All antibiotic-resistant bacteria are harmful. False
7. Antibiotics work for colds or flu because they’re viral infections. False
8. We can carry antibiotic resistant bacteria in our bodies without knowing. True

Data analysis
Weights provided by Ipsos MORI were used to correct for known selection biases.
Capibus uses a Random Iterative Method (RIM) weighting system which weights to the
latest set of census data or mid-year estimates and National Readership Survey profiles
for age, social grade, region and working status, within gender and additional profiles on
tenure and ethnicity. Pearson’s Chi-squared test corrected for survey design (14) was
used to test for differences in proportions across levels of categorical variables and
between responses to identical questions in the current and 2014 survey (which used
the same survey methodology) (8, 9). Unweighted frequencies and weighted
percentages are shown for all results. Stata was used for all analyses (StataCorp. 2017.
Stata Statistical Software: Release 15. College Station, TX: StataCorp LLC).
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Results
Data was available for 2,283 adult respondents, 1,691 original respondents plus 777
parents of children under 5 (all results reported below and in tables show unweighted
frequencies and weighted percentages).

Knowledge and perceptions
Overall, 56% of respondents answered that antibiotics fight bacteria or bacterial
infections. Respondents who were female, in higher social grades, had formal
qualifications and who had visited a doctor or pharmacy in the past year were more
knowledgeable about the term antibiotic than other groups (Table 1). Younger adults
were less knowledgeable, as were black and minority ethnic adults. Parents were not
more knowledgeable.
Table 1: Respondents who know that antibiotics fight bacterial infections
% correct
Overall (N=1,691)
Age (years)

Sex
Social Grade

Education

Has children age under 15 years in household
Been to doctor or pharmacy in past year
Ethnic grouping

p-value*

56%
15-24

37%

25-34

59%

35-44

53%

45-54

57%

55-64

64%

65+

60%

Female

60%

Male

51%

AB

68%

C1

58%

C2

49%

DE

46%

Degree

71%

A-level or equivalent

58%

GCSE or equivalent

51%

No formal education

38%

Yes

56%

No

55%

Yes

62%

No

43%

White

58%

BAME

44%

* Pearson's chi-squared
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p=0.002

p=0.001
p<0.001

p<0.001
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p<0.001
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When asked specifically which conditions could be treated effectively with antibiotics,
83% of respondents ‘agreed’ or ‘strongly agreed’ that bacteria could effectively be
treated by antibiotics. This is an increase from 77% in the 2014 survey (p=0.001)
(Figure 1). One-third of respondents (35%) thought that viral infections could be treated
with antibiotics, a slight decrease from 40% in 2014 (p=0.01). These figures suggest
some improvement in key knowledge, albeit with a persistent substantial minority who
believe incorrectly that antibiotics treat viral and fungal infections.
Figure 1: Which of the following conditions, if any, do you think can be effectively
treated with antibiotics?

Most people (85%) agreed or strongly agreed that coughs, colds and sore throats get
better on their own without the need for antibiotics, and very few (13%) agreed with the
statement that a course of antibiotics didn’t need to be completed if symptoms
improved. These proportions were the same as in 2014 (Figure 2).
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Figure 2: Further perceptions (and misperceptions) about antibiotics

Responses elicited by the new question on antibiotic resistance showed uncertainty
around concepts such as carriage of resistant bacteria, whether resistance was caused
by taking antibiotics and whether all resistant bacteria were harmful (Figures 3a-b).
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Figure 3a: Antibiotic and antimicrobial resistance concepts
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Figure 3b: Antibiotic and antimicrobial resistance concepts

If we define good overall knowledge about antibiotics and antimicrobial resistance as 7
or more correct responses to the 9 questions described above (8 questions in Box 1
plus the question ‘What do you think an antibiotic is?’) we see that higher social grade
and higher qualifications predict good knowledge, whereas younger and older adults
and black and minority ethnic adults are less likely to have a good overall understanding
of antibiotics and antimicrobial resistance (Appendix A).

Implications
The implications are that:
•
•
•
•

•

messages about bacterial versus viral infections appear not to be reaching everyone
more widespread use of specific terms for medicines, for example antibacterial,
antiviral, antifungal, anti-pain, anti-fever and anti-inflammatory could be helpful
information and education could be targeted at younger adults and black and ethnic
minority groups
further research is needed to understand how ethnicity influences knowledge and
behaviour around antibiotics and antibiotic resistance; subsequent Capibus studies
should allow for multivariable analysis around this area in the sample design
we should continue to use a syndromic approach, for example most coughs, colds
and sore throats get better on their own, while
12 being aware that information and
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campaigns should be inclusive of non-respiratory infections where back-up
antibiotics might be used (like urinary tract infections)

Use of antibiotics
Three quarters of respondents (72% (1226/1691)) reported having had at least one
infection in the past 12 months (Figure 4). Reported antibiotic use (one or more
courses) for each type of infection was throat 30%, ear 46%, sinus 25%, chest 56%,
urinary 78%, and cold or runny nose 4% (Appendix B).
Figure 4: Infections in past 12 months (n=1691)

One sixth (14%) of respondents who had taken antibiotics reported having leftover
capsules or tablets (Figure 5), of which 33% were kept for possible future use. Only 7%
reported returning them to a pharmacist. Only 1% of respondents had taken leftover
antibiotics in the preceding 12 months and 1% had taken antibiotics obtained without a
prescription (Figure 6).
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Figure 5: Leftover antibiotics

Figure 6: Using non-prescribed antibiotics
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Implications
The implications are that:
•
•
•

retention of antibiotics for possible future use is the most common reason for
keeping leftover antibiotics
a very small number of people take antibiotics without prescription
more publicity about how to dispose of unused antibiotics is needed as few patients
return them to a pharmacist

Expectations, prescriptions, information and advice
Primary care consultations for respiratory and flu symptoms
Of 959 respondents who reported having respiratory (cough, throat, ear, sinus, chest
infection) or flu symptoms in the past 12 months, 249 (27%) reported that they visited or
contacted a doctor’s surgery or visited a NHS Walk-In Centre or GP out-of-hours
service and provided follow up responses. 15 (2%) visited A&E. Among the 249 who
provided feedback based on their most recent illness, as many expected antibiotics
(38%) as expected treatment for symptoms (34%) (Figure 7). Overall, 56% were
prescribed antibiotics (Figure 8) (Appendix C). One third of participants reported that
they were examined, fewer were given advice about the length of illness, severity,
diagnosis or need for antibiotics.
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Figure 7: Expectations of respondents who accessed primary care for respiratory
(cough, throat, ear, sinus or chest infection) or flu symptoms in the past 12
months

Figure 8: Outcomes of visits to primary care for respiratory (cough, throat, ear,
sinus or chest infection) or flu symptoms
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Primary care consultations for cold or runny nose
Respondents with a cold or runny nose who accessed primary care (7% (61/853))
were less likely to expect antibiotics (29%) or treatment for symptoms (25%) compared
to those with other respiratory tract infections (Figure 9). Of these, 31% were
prescribed antibiotics (Figure 10) (Appendix C).
Figure 9: Expectations of respondents who accessed primary care for a cold or
runny nose in the past 12 months (n=853)

Figure 10: Outcomes of visits to primary care for a cold or runny nose (n=853)
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Information and advice
Among 1,319 respondents who had an infection or antibiotics within the past year, 42%
said that they did not receive any advice or information about antibiotics (Figure 11).
This is lower than in 2014 (55%, p<0.001). The majority (83%) of those who did receive
information in 2017 said that it was provided to them verbally by a healthcare
professional, whilst 21% received a leaflet.
Figure 11: Advice or information from a health professional when prescribed an
antibiotic in the last 12 months (n=1,347)

Among all survey respondents (regardless of recent illness), levels of trust in advice
about antibiotics from health professionals was high and similar to 2014 (Figure 12).
Higher proportions of respondents trusted their GP’s advice compared to that given by
nurses and pharmacists.
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Figure 12: Trust in advice about antibiotics given by healthcare professionals

Implications
The implications are that:
•
•
•
•

•

the public are still not receiving enough advice or information about antibiotics when
they visit a health professional
most people trust their GP’s advice about antibiotics
public trust of advice given by nurses and pharmacists is high but could be improved
the verbal information given to patients in a consultation is probably insufficient to
change behaviour as it is unlikely to be recalled; patients should be given written
advice or signposted to information
pharmacists are not reported as sources of advice about infections and antibiotics,
and this could be increased
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Delayed antibiotics
Overall, 4% (64/1691) of respondents had been given a ‘delayed or back-up’ antibiotic
prescription by a GP, nurse, dentist or other health professional in the past 12 months,
the same proportion as in 2014. Fewer respondents in 2017 (23%) compared with 2014
(28%) were aware of delayed antibiotics (Appendix D). There is increased support in
2017 compared to 2014 for the use of ‘delayed/back-up’ antibiotic prescriptions, but
there are still up to 29% who oppose their use. (Figure 14).
Figure 14: Public support for delayed/back-up antibiotic prescribing

Implications
Though support for ‘delayed/back-up’ antibiotic prescriptions is slowly increasing, the
continued opposition by nearly 30% suggests that the public need to be provided with
more information and explanation.

Parents of young children
A recent episode of respiratory (cough, throat, ear, chest infection) or flu symptoms in a
child under 5 years old was reported by 265 parents, prompting 141 (52%) to visit or
contact a doctor’s surgery or visit a NHS Walk-In Centre or GP out-of-hours service and
14 (5%) to attend A&E.
20
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Among the 141 parents who accessed primary care, a similar number expected
antibiotics for their child (27%) as expected treatment for symptoms (33%); 41% were
prescribed antibiotics (Appendix C).
Parents of children who had a recent cold or runny nose and who accessed primary
care for their child’s illness (53/262) were less likely to expect antibiotics (13%) or
treatment for these symptoms (22%) than were parents of children with respiratory or flu
symptoms; 33% (17/53) were prescribed antibiotics.
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Discussion
This survey has shown that misunderstandings about antibiotics persist in the minds of
a substantial minority of the general public, although most people do have a correct
basic understanding of the purpose of antibiotics (to treat bacterial infections).
Given that less than half of people who had an infection or took antibiotics in the past
year said that they received advice or information, and that most people trust GPs’
advice, there is scope for providing more information about antibiotics and antimicrobial
resistance during primary care consultations.
This is particularly important for groups identified as being less knowledgeable about
antibiotics, namely adults under 24 or over 65 years old and black, Asian and minority
ethnic adults.

Strengths and limitations
This study’s main strength is the use of a well-established survey methodology, which
yields a representative sample of the population in England. Similar PHE surveys have
been conducted several times since 2003, which have allowed us to refine the
questions (although reliability and validity have not been evaluated formally).
Conversely, changes in the wording of questions mean that some results from earlier
surveys are not directly comparable. Some Ipsos MORI interviewers can conduct
interviews in other languages, but translation is not routinely offered. Some of the
survey questions require respondents to recall events during the past 12 months. While
this inevitably introduces a degree of inaccuracy, we have no reason to suspect
systematic biases in responses. However, potentially sensitive questions, for example
around the use of non-prescribed antibiotics, might underestimate such practices.

Interpretation and implications
The results of this latest survey suggest a favourable change in the proportions of
respondents who know that antibiotics are effective against bacteria but not against
viruses. The proportions of households with ‘forgotten’ leftover or ‘standby’ leftover
antibiotics in 2017 were lower than in 2003 (6) and 2014, but the 2003 survey was
based on visual inspection of household drugs and the 2014 survey asked, ‘What do
you usually do [with leftover antibiotics]?’ rather than ‘What did you do...?’ A repeat of
the visual inspection survey would be needed to establish whether the practice of
retaining leftover antibiotics is diminishing.
We are encouraged that 38% of patients accessing primary care with respiratory or flu
symptoms expected to be prescribed antibiotics, representing a substantial reduction
since 2011 (53%) (11). Less encouraging was the one third of respondents who
22
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reported being prescribed antibiotics for their own or their child’s cold or runny nose,
and fewer respondents being aware of delayed antibiotics compared to 2014
(8).
People are still not receiving enough information about antibiotics when they attend
primary care. Most of the 42% receiving information reported this was verbal which in a
short consultation is probably insufficient to improve public knowledge and awareness.
Patient-facing leaflets for respiratory and urinary tract infections are included in the
TARGET Antibiotic Toolkit (15) and are freely available to download. However,
increased uptake requires health professionals to have ready access to these leaflets.
Our findings show that BAME respondents were less knowledgeable about antibiotics
and support recommendations that ethnicity is explored in further detail in subsequent
studies. There is a lack of qualitative and quantitative evidence on best approaches to
tackling this issue, such as whether targeted education and information interventions
accommodating social and cultural factors might be effective.
Adolescents and younger adults (16 to 24-year-olds) are a difficult group to reach (16)
but a recent feasibility study showed that 72% of 16 to 18-year-olds who had
participated in an e-Bug (17) lesson consented to receive follow-up text messages
about antibiotic use (PHE data). Hence, alternative approaches such as social media
messaging and games might be more effective than patient leaflets for this age group
(18-20).
Our survey took place before the launch of PHE’s ‘Keep Antibiotics Working’
campaign, which included adverts on television, radio and social media. While national
and international campaigns to raise public awareness of the threat posed by
antimicrobial resistance are ongoing, a key element in optimising antibiotic use is to
improve antibiotic prescribing practice through medical education, continuous
professional development and dissemination of evidence and prescribing indicators, as
outlined in the UK’s 5-year national action plan for tackling antimicrobial resistance
(21).
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Appendices
Appendix A: Factors associated with 7 or more correct responses to 9 questions exploring knowledge about
antibiotic resistance and its relationship to antibiotic use
Overall (N=1,691)
Overall

≤6 correct
responses

≥7 correct
responses

Unadjusted odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)

58% (970)

42% (721)

15-24

60% (141)

40% (102)

1.00 (ref)

1.00 (ref)

25-34

55% (135)

45% (114)

1.18 (0.81, 1.73)

1.18 (0.76, 1.83)

35-44

55% (124)

45% (98)

1.22 (0.83, 1.81)

1.17 (0.75, 1.84)

45-54

54% (127)

46% (108)

1.23 (0.84, 1.81)

1.17 (0.76, 1.80)

55-64

49% (141)

51% (140)

1.52 (1.05, 2.20)

1.44 (0.95, 2.19)

65+

67% (302)

33% (159)

0.71 (0.50, 1.00)

0.64 (0.43, 0.96)

Male

59% (497)

41% (338)

1.00 (ref)

1.00 (ref)

Female

57% (473)

43% (383)

1.08 (0.88, 1.33)

1.12 (0.89, 1.41)

AB

40% (173)

60% (250)

1.00 (ref)

1.00 (ref)

C1

52% (311)

48% (276)

0.61 (0.46, 0.80)

0.65 (0.49, 0.88)

C2

66% (215)

34% (108)

0.34 (0.24, 0.46)

0.45 (0.31, 0.65)

DE

74% (271)

26% (87)

0.23 (0.17, 0.32)

0.36 (0.25, 0.52)

Degree or equivalent

40% (206)

60% (288)

1.00 (ref)

1.00 (ref)

A-level or equivalent

51% (155)

49% (163)

0.64 (0.47, 0.87)

0.86 (0.61, 1.21)

GCSE or equivalent

64% (314)

36% (189)

0.37 (0.29, 0.49)

0.55 (0.40, 0.75)

No formal education

81% (190)

19% (45)

0.16 (0.10, 0.24)

0.29 (0.18, 0.46)

Other

74% (105)

26% (36)

0.23 (0.15, 0.36)

0.34 (0.21, 0.55)

Yes

57% (708)

43% (543)

1.00 (ref)

1.00 (ref)

No

60% (262)

40% (178)

0.87 (0.69, 1.10)

0.72 (0.54, 0.97)

Been to doctor or pharmacy in past 12
months

Yes

52% (622)

48% (570)

1.00 (ref)

1.00 (ref)

No

69% (348)

31% (151)

0.48 (0.38, 0.61)

0.44 (0.34, 0.57)

Ethnic grouping

White

55% (796)

45% (650)

1.00 (ref)

1.00 (ref)

BAME

70% (163)

30% (68)

0.53 (0.38, 0.73)

0.53 (0.37, 0.76)

Age (years)

Sex
Social Grade

Education

Has children age under 15 years in household
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Appendix B: Reported antibiotic use for infections in the past 12 months
How many
courses of
antibiotics have
you taken for...

...a throat
infection

…a cold or a
runny nose

…an ear
infection

…a cough

…flu
symptoms

…a sinus
infection

…a chest
infection

…a skin
infection

…a urine
infection

n=246

n=853

n=104

n=626

n=350

n=129

n=255

n=49

n=95

None

71% (179)

96% (816)

54% (59)

90% (561)

88% (310)

75% (97)

44% (107)

69% (34)

22% (21)

1

20% (44)

3% (25)

41% (39)

7% (45)

9% (35)

22% (28)

42% (109)

21% (10)

48% (45)

2+

10% (23)

1% (12)

5% (6)

3% (20)

2% (5)

3% (4)

14% (39)

10% (5)

30% (29)

Appendix C: Expectations, advice and antibiotic prescriptions reported by respondents who accessed primary
care for their own or their child’s respiratory or flu symptoms or a cold/runny nose in the past 12 months
Respiratory or flu symptoms

Cold/runny nose

n=242

n=141

n=61

n=53

What did you EXPECT from your contact/visit for this most recent illness?

Self

Child

Self

Child

To be prescribed antibiotics

38% (93)

27% (39)

29% (18)

13% (6)

To be prescribed treatment for symptoms

34% (85)

33% (46)

25% (15)

22% (10)

Advice about whether antibiotics were needed

19% (47)

23% (32)

24% (14)

21% (11)

Antibiotics were prescribed

57% (136)

41% (57)

31% (20)

33% (17)

Treatment to relieve/reduce symptoms was prescribed

30% (72)

24% (36)

26% (16)

16% (9)

Advice was given about whether antibiotics were needed

15% (36)

25% (35)

16% (11)

12% (5)

What HAPPENED?
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Appendix D: Responses in favour of, ambivalent about or opposed to prescribing of delayed antibiotics
Fully aware of term and
practice

Aware of term OR practice
but not both

Unaware of term or practice

2014

274 (17%)

167 (11%)

1,181 (72%)

2017‡

238 (14%)

146 (9%)

1,307 (77%)

Type of infection
In favour or strongly in favour

Neither in favour nor opposed

Opposed or strongly opposed

Don’t know

‡

Urine

Ear

Throat

Urine

Ear

Throat

Urine

Ear

Throat

2014

51%

50%

49%

43%

47%

42%

35%

34%

32%

2017

60%

51%

48%

50%

43%

42%

40%

38%

35%

2014

23%

23%

24%

37%

32%

33%

30%

31%

31%

2017

14%

16%

18%

29%

25%

27%

28%

29%

30%

2014

25%

26%

27%

18%

21%

24%

30%

31%

32%

2017

26%

32%

34%

20%

31%

30%

26%

28%

29%

2014

1%

<1%

1%

1%

1%

1%

5%

4%

5%

2017

1%

1%

0%

1%

1%

1%

5%

6%

6%

Overall change in awareness comparing 2017 with 2014, Pearson's chi-squared p=0.004
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