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The rise and spread of antibiotic 
resistant infections in healthcare 
and how they can be prevented



Overview

• What are antibiotic resistant infections and why are 
they so dangerous?

• How can rise and spread be prevented?

• AMR in a healthcare setting and lessons learned from 
MRSA 



What are antibiotic resistant infections?



What causes AMR?



Top 7 AMR concerns worldwide



Why are they so dangerous?



www.amr-review.org

What might happen if we do not control AMR?

http://amr-review.org/


How can rise and spread of superbugs be 
prevented?

1. Improving infection prevention and control practices in human 
and animal health

2. Optimising prescribing practice 
3. Improving professional education, training and public 

engagement 
4. Developing new drugs, treatments and diagnostics 
5. Better access to and use of surveillance data in human and 

animal sectors 
6. Better identification and prioritisation of AMR research needs 
7. Strengthened international collaboration



The case for HH

• Hand hygiene is argued to be the single most 
important intervention in preventing 
healthcare associated infection

1. World Health Organisation. WHO Guidelines for Hand Hygiene in Health Care.  First Global Patient Safety Challenge.  Clean Care 
     





So can we turn back the tide of AMR?



The story of MRSA in Scotland
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MRSA 
bactr
data 1st 
issued
HAI TF 
launched

Mandatory 
HAI training 
F/work issued
Cleanliness 
champion 
training for all 
charge nurses
announced
Code of 
Practice 
issued

Model SICP 
pols issued -
Feb 2006
HH campaign 
announced 
(with funding 
and data 
collection)
MRSA g/lines 
issued (JHI)

Revised 
HEAT 
target
Zero 
tolerance 
with HH 
announced

QIS standards 
out (with visits)
Model TBPs 
issued - May 
2008
Care bundles 
issued
Screening 
practices 
changed
SPSP launched
AMR action 
plan
CEO HAI 
responsibilities 
outlined
New surv 
funding

Performance m/ment introduced:
ICM funding
HEAT target
ABHR requirement (CNO)
AMR policy  doc issued



Spot the difference!



Emerging threats from superbugs:
Carbapenem resistant (or Carbapenamase producing) 
Enterobacteriaceae

From Glasner et al, 
Eurosurveillance, 
July 2013

Light green: 
sporadic 

Yellow: single 
outbreaks

Orange: sporadic 
outbreaks

Dark Orange: 
regional spread 
(UK)

Red: Inter-regional 
spread

Brown: Endemic



Summary

• AMR is threatening public health

• There is an international call to action to prevent infection and contain 
AMR

• The single most important intervention to prevent  infections is hand 
hygiene

• If we prevent infections we use less antibiotics

• There are lessons to be learned from the MRSA story 

• The emerging threats such as CPE need additional actions

• There is a need for more research to inform what these actions might be-
across the whole healthcare collective and food chain

• GCU research is addressing
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A path to least resistance: 
a study of nurse antibiotic 

prescribing behaviour



Setting the scene
• Antimicrobial Resistance (AMR) is a major public health concern which is

accelerated by high consumption, frequency & imprudent use of
antimicrobials. Therefore appropriate prescribing is essential.

• Many nurses across the world, through additional training or specific
guidance/governance, can independently prescribe and yet very little is
known about their prescribing behaviour.



The Study: Aim and Methods

• Aim:
To explore whether nurses intend to manage                                        
patients, presenting with an Upper Respiratory                                             
Tract Infection (URTI) for the first time, without                             
prescribing an antibiotic and the influences on this behaviour.

• Methodology:
This was a three phase, mixed methods study, supported by a 
systematic review1 & selection of a suitable theoretical 
framework.

1NESS, V., PRICE, L, CURRIE, K., REILLY, J. 2016, “Influences on antimicrobial prescribing in nurse prescribers: a systematic review”, 
Journal of Clinical Nursing, vol.25, no.9-10, pp1206-1217, doi: 10.1111/jocn.13249



Methodology

Systematic 
review &

Retrospective 
analysis of 

primary care 
data

Telephone 
interviews with 

nurse 
prescribers 

across Scotland 
(n=27)

Development 
of 

questionnaire. 
National online 
survey (n=184)



Key findings from the retrospective analysis1

• Nurse prescribing of antibiotics is increasing                                                                             
(in total items and in the total % of overall                                           
antibiotic prescribing by all prescribers).

• The use of some quality indicators within                                                                     
the analysis (e.g. use of first line empirical                                                               
treatments, reduction in use of broader                                                                                 
spectrum agents, adherence to guidelines)                                                    
suggest this cohort prescribe appropriately.

1NESS, V., MALCOLM, W., MCGIVERN, G., REILLY, J., 2015. Growth in nurse prescribing of antibiotics: the Scottish experience 2007-
13. Journal of Antimicrobial Chemotherapy [online] 70(12), pp.3384-3389. [viewed 18 February 2018]. Available from:

https://doi.org/10.1093/jac/dkv255

https://doi.org/10.1093/jac/dkv255


Theoretical Framework: The Reasoned Action 

Approach
 

 

 

 

 

 

Background 
factors 
Individual 
Personality 
Mood 
Emotion 
Values 
Stereotypes 
General 
attitudes 
Perceived risk 
Past 
behaviour 
Social 
Education 
Age 
Gender 
Income 
Religion 
Race 
Ethnicity 
Culture 
Information 
Knowledge 
Media 
Intervention 
 

Attitude 
toward the 
behaviour 

Normative 
beliefs 

Control 
beliefs 

Actual control 
Skills/abilities 
Environmental 
factors 

Perceived 
norm 

Perceived 
behavioural 
control (PBC) 

Behavioural 
beliefs 

Intention Behaviour 

Fishbein, M., Ajzen, I. 2010. Predicting and Changing Behaviour. The Reasoned Action Approach. 
Taylor & Francis Group, Croydon.

Moral 
norm



The RAA framework was used to determine the salient beliefs. A content analysis of
the interview data revealed the most frequently mentioned behavioural, normative
and control beliefs:

Key findings from the interviews

Behavioural beliefs Normative beliefs Control beliefs
Advantage to managing 
patients without 
prescribing an 
antibiotic: 
Reducing AMR
n=21 (78%)

Most likely to manage 
patients without 
prescribing an 
antibiotic:
Nurse prescribers
n=11 (41%)

Barrier to managing 
patients without 
prescribing an 
antibiotic:
Patient pressure
n=21 (78%)

Disadvantage to 
managing patients 
without prescribing an 
antibiotic: 
Stress of patient 
expectation
n=11 (41%)

Least likely to manage 
patients without 
prescribing an 
antibiotic:
General practitioners
n=16 (59%)

Enabler to managing 
patients without 
prescribing an 
antibiotic:
Having the time to 
manage patient 
expectations by 
providing advice
n=27 (100%)



• Nurse prescribers intend to manage patients, presenting with an URTI for 
the first time, without prescribing an antibiotic.

• Key determinants of this intention: social pressure, morality and control 
over their own behaviour. 

• The four key beliefs influencing this behaviour (significant in the regression 
analysis):

Key findings from the survey

Social influence (normative beliefs)
From other nonmedical prescribers 𝛽𝛽=0.042 p=0.007
From other nurse prescribers 𝛽𝛽=0.036 p=0.045

Barriers and facilitators (control beliefs)
Facilitator: Experience and confidence 𝛽𝛽=0.044 p=0.001

Barrier: Pressure from patients/carers to 
prescribe an antibiotic

𝛽𝛽=0.026 p=0.031



Key findings from the survey illustrated by qualitative 
comments from the interviews

They intend to manage patients without prescribing an antibiotic if they 
believe that other nurse prescribers are behaving this way (and they want to 
be like them):
“I think a big reason for that is the time constraints that general practitioners 
have. Nurses tend to have a bit more time within their consultations to talk 
things through with patients and to explain the rationale for not giving 
antibiotics.”
They intend to manage patients without prescribing an antibiotic if they have 
the experience and confidence.
“I have experience…so I am used to having courageous conversations with 
patients.”  and “The guidance is there, it’s just confidence, to be honest that’s 
the number one thing. I think it’s just experience.”



Key findings from the survey illustrated by qualitative 
comments from the interviews (cont.)

The belief with the greatest number of people holding this belief was 
“pressure to prescribe”
• 121 participants (66%) said this was                                                               

likely to occur when patients presented to them                                          
with an URTI (between 5 and 7 on the 1-7 Likert                                          
scale) and 59 participants (32%) said that this                                            
would make them less likely to manage patients                                                
without prescribing an antibiotic. 

“What makes it hard is if the patient has got a perception that they 
know that it’s an infection and say “I want this antibiotic straight away”. It 

makes it a bit harder to make them understand.” 

“Sometimes succumb to pressure from patients, it’s not an easy task”



Implications for practice

Promotion of this behaviour in other nurse prescribers through
interventions which focus on:
• reducing the influence of patient pressure
 through guidance about strategies to manage patient expectation
 protected time to deliver these strategies e.g. education, delayed 

prescribing, symptom management.



Implications for practice (cont.)

• using the positive influence of other nurse                                                  
prescribers

 through peer pressure/support
 role-modelling
 influence education programmes & resources
 embedded peer support 

• changing nurse prescribers’ beliefs                                                              
about their capability

 through interventions such as “mastery”,                                                         
emotive experiences, stress reduction 

 learning from their peers and reinforcement
 identifying nurse prescriber opinion leaders 



Strengths of the study

• In-depth look at the behaviour of nurse                           
prescribers when faced with patients                                        
presenting with an URTI.

• A mixed method approach allowed an investigation into 
current prescribing practice, a qualitative exploration of the 
beliefs of nurse prescribers, along with a powered survey to 
enhance generalisability of findings. 

• Guidance from the Reasoned Action Approach has allowed a 
tried-and-tested set of measurement procedures to be applied 
to a previously unexplored behaviour.



• New nursing standards in the United Kingdom, suggest that 
nurses should be ready to prescribe much earlier in their 
careers. This may have an impact on the role of the nurse in 
other countries.

• This is an important time to highlight the influence nurses can 
have on AMR through their antibiotic prescribing behaviour, 
and to focus on developing interventions to ensure as many as 
possible are prescribing appropriately. 

Thank you. Any questions?

Final words

This Photo by Unknown Author is licensed under CC BY-NC

http://todosdicenlomismo.blogspot.com/2011_10_01_archive.html
https://creativecommons.org/licenses/by-nc/2.5/


Scottish Antimicrobial Prescribing Group: https://www.sapg.scot/
Has links to useful education materials.
Antibiotic Guardian: https://antibioticguardian.com/
NHS Inform: Keep antibiotics working: 
https://www.nhsinform.scot/campaigns/keep-antibiotics-
working Useful resources to use with patients.
NICE antibiotic prescribing guidelines: 
https://www.nice.org.uk/about/what-we-do/our-
programmes/nice-guidance/antimicrobial-prescribing-guidelines
TARGET antibiotic toolkit: https://www.rcgp.org.uk/clinical-and-
research/resources/toolkits/target-antibiotic-toolkit.aspx

Antimicrobial Stewardship resources

https://www.sapg.scot/
https://antibioticguardian.com/
https://www.nhsinform.scot/campaigns/keep-antibiotics-working
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/antimicrobial-prescribing-guidelines
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/target-antibiotic-toolkit.aspx
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