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ABSTRACT PAGE 
 

Changing antibiotic prescribing in General Practice – the results of 

the SIMPle Process Evaluation 

 

Abstract: 

Objective: 

The Supporting the Improvement and Management of Prescribing for Urinary Tract Infections 

(SIMPle) study, a cluster randomized trial, sought to improve the quality of antibiotic prescribing 

for Urinary Tract Infections in General Practices located in the west of Ireland. This paper presents 

the process evaluation and intends to provide insights into the antibiotic prescribing behaviour of the 

General Practitioners during the intervention. The paper discusses how the social marketing 

intervention developed as part of SIMPle resulted in GPs prescribing more first line antibiotics, the 

aim of the trial. However it also offers insights into why antibiotic prescriptions increased during the 

intervention period..  

Methods: 

Fifteen GP interviews and summative intervention components including monitoring practice 

participation and information provided to the study team. Thematic analysis was used to analyze 

transcripts. 

Results: 

GPs recognized the value of consultation coding to produce practice specific audit and feedback 

reports including current antibiotic prescribing and providing evidence which motivated change.  

Conclusions: 



TEXT 
 

The SIMPle study was successfully integrated into routine care. By simplifying GPs’ access to up to 

date evidence on their prescribing behaviors, GPscan be positively influenced beyond the context of 

an intervention. 

 

TRIAL REGISTRATION: The SIMPle intervention is registered with ClinicalTrials.gov on 26th 

July 2013, ID number NCT01913860. 
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1. Introduction 

Antibiotic resistance (ABR) is a major public health challenge, the scale of which warranted the 

adoption of a global action plan by the 2015 World Health Assembly[1]. ABR presents society with 

a ‘collective action problem’ whereby the more we use antibiotics the greater the evolutionary 

pressure placed on bacteria [2]. The over prescription and inappropriate use of antibiotics in human 

health care are key contributors [3].  

Society’s overreliance on antibiotics has resulted in longer duration of illnesses, treatment failure 

and higher cost of health care for patients. These negative consequences have also placed an 

unnecessary burden on health care systems across the globe through reconsultations, additional and 

prolonged hospital stays and the need to provide alternative treatments for what were in some cases 

relatively simple infections It is difficult to place an economic cost on ABR worldwide, however, it 

is estimated that antibiotic resistant infections cost the United States health system alone an 

estimated $21- $34 billion annually[4]. To reduce the financial and administrative burden on health 

systems action must be taken to address this issue.  

A large amount of antibiotic prescribing takes place in general practice in the community and 

mobilizing sustainable change at this level could have a knock on effect on other layers in the health 

system. For instance, GPs are a key stakeholder in the fight against ABR. In Ireland , 80% of 

antibiotic prescribing in Ireland takes place in the community by general practitioners (GPs) [5]. 

GPs, as health professionals, act as role models on how to use antibiotics and patients learn about 
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antibiotics from the prescriptions they receive [6]. Therefore, GPs have the power to drive forward 

the change process.  

Behavioral interventions are needed to reduce the risk of ABR in the future [7]. High quality 

evaluations of these behavioral interventions are also essential to quantify their impact. Randomized 

Controlled Trials (RCTs) are the most rigorous intervention evaluation method [8]. RCTs focus on 

primary and secondary outcomes but may not capture the effects of the interaction between elements; 

the process or processes that effect change or explain why an intervention is successful or not in a 

real life setting [9,10]. The leading Cochrane systematic review examining interventions to improve 

antibiotics prescribing practices recommends for further research to be conducted on which elements 

within interventions are most effective [11]. Knowledge of the elements impacting most on 

behaviors can assist in the interpretation of outcome results and make recommendations on how 

interventions can be integrated into practice. Process evaluations are an essential method of 

assessing these impacts. They can explore the causal mechanisms effecting the change being 

measured and therefore help our understanding of why complex interventions are successful before 

they are scaled up [12].This paper presents the findings from the process evaluation which was 

embedded within the SIMPle study (Supporting the Improvement and Management of Prescribing 

for Urinary Tract Infections). The SIMPle study was designed using the principles of social 

marketing and informed by qualitative formative research [13]. The SIMPle study aimed to improve 

antibiotics prescribing for Urinary Tract Infections (UTI) in primary care through a multifaceted 

complex intervention which consisted of interactive workshops facilitated in 30 general practices in 

the west of Ireland. During these workshops, participating GPs were requested to code their UTI 
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consultations on their patient management software and were given the opportunity to discuss their 

antibiotic prescribing behaviors compared to other participating practices. Participants were then 

encouraged to prescribe Nitrofurantoin as first line treatment for UTI. By coding UTI consultations 

practices were provided with practice specific audit and feedback reports on their antibiotic 

prescribing behaviors, specifically what antibiotics they were prescribing for UTI compared to 

others and resistance levels in their area. All recommendations discussed within the workshops 

could be integrated into routine practice, ensuring the burden on practices was minimal. 

Consultation coding also allowed for seamless electronic transfer of data between general practices 

and the researchers. [14,15]. The study’s CONSORT diagram is provided in Figure 1. SIMPle’s 

primary outcome was to increase the number of first-line antibiotic prescriptions, as recommended 

in the Guidelines for Antimicrobial Prescribing in Primary Care in Ireland (2011), for suspected 

UTIs in primary care by 10% in adult patients [14]. The SIMPle study achieved an increase in first 

line prescriptions for UTI consultation by 20 absolute percentage points [15]. The SIMPle study 

illustrates the positive impact complex interventions integrated into routine care can have on 

antibiotics prescribing behaviour [15]. However, upon further analysis the results of the SIMPle 

study indicate two unintended outcomes. There was an increase in overall antibiotic prescriptions 

during the intervention period and GPs were less likely to switch from non-first line antibiotic 

treatments to the recommended Nitrofurantoin than from trimethoprim (a first line treatment with 

high community resistance) to Nitrofurantoin. Gaining some insight as to why these unintended 

outcomes happened may be quite complex [16] but could be used to improve complex interventions 

in general practice and make recommendations for practice in the future. 
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This process evaluation provides insights into the observed effects of introducing interactive 

workshops and audit and feedback reports to improve the quality of antibiotic prescribing for UTI. It 

will also help to specify the circumstances in which these elements are likely to be successful.  

 

 

Figure 1: The SIMPle study CONSORT Diagram. Source:[15] 

 



TEXT 
 

2. Methods 

This process evaluation followed Medical Research Council Guidelines [16] and Saunders et al 

(2005) six step iterative process evaluation method [17]. It adopted a dual lens approach by 

including both formative (GP interviews) and summative (judgements about how the intervention 

was implemented) components. GP interviews were undertaken prior to the completion of analysis 

of the primary outcome, therefore the researchers did not know the outcome of the SIMPle study at 

the time of data collection. 

Participants and procedures 

GP Participants 

Fifteen post intervention face to face interviews were conducted with GPs who participated in the 

SIMPle study. This process evaluation focused on intervention practices only (n=20), control 

practices (n=10) were excluded. Participants were selected using a non-probability sampling 

strategy by observing their practices antibiotic prescribing behaviors. The SIMPle study measured 

change at the practice level (cluster trial design) and not the individual GP level. Practices were 

ranked based on the percentage change in the proportion of nitrofurantoin prescribed between 

November 2013 and February 2014. Practices were categorized as those experiencing substantial 

improvement in the quality of their antibiotic prescribing (> 15%), some improvement (5-15%) and 

a little/none at all (4% or less). Study arm, size (number of full time GPs) and location (urban vs 

rural) were also included as selection criteria. Table 1 summarizes the characteristics of the chosen 

practices. 
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Table 1: Overview of practices selected for interview 

Intervention Arm Location of 

practice 

Percentage 

change in Nitro 

prescribing 

No. of GPs 

within each 

practice( FT = 

Full time, PT = 

Part time) 

No. of GPs who 

participated in 

interview 

A City 40 2FT 1PT 2 

A Town 29 3FT 2 

A City 17 1FT 1 

A Town 7 4FT 3PT 2 

A Town 3 3FT 2 

B Rural 41 1FT 1 

B City 41 1FT 1 

B Town 21 5FT 2 

B Rural -6 3FT 2 

Total 15 
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Interview procedures 

Fifteen GPs were interviewed across nine practices. Data collection continued until theoretical 

saturation was achieved. The same researcher facilitated all interviews, written consent was obtained 

from all participants and interviews were digitally recorded. All interviews were conducted within 3 

weeks of the SIMPle study completion date. 

Analysis 

All interviews were transcribed verbatim. The analysis followed the principles of thematic analysis. 

The lead author (SD) conducted the preliminary analysis, and the other authors participated in the 

final analysis. All analysis was completed using NVIVO version 10. The analysis process was 

informed by the Trans theoretical Model which uses two dimensions to understand the dynamics of 

change and how it occurs[18]. First, Stages of Change examines aspects such as temporal and 

motivational issues. Second, Processes of Change identifies what events contribute to that change. 

Summative data collection 

Summative components included monitoring practice participation through appointment logs, team 

meetings relating to the progress of interactive workshops and analyzing the material provided 

during the workshops. The appointment logs included information on the number of attempts made 

via telephone to set up practice meetings. Additional observations included observing ease of 

scheduling appointments, attendance, and interaction during workshops and UTI coding through 

practices monthly audit and feedback reports. 
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Both GP interviews and summative components analysis focused on assessing fidelity (quality), 

dose delivered (completeness), dose reached (exposure), dose received (satisfaction) and reach 

(participation rate) of the SIMPle study. 

 

3. Results 

Combining the results of the formative and summative components of this process evaluation, 

several insights were made as to why GPs successfully improved the quality of antibiotic 

prescribing. These insights related to training and coding of consultations, the role of audit and 

feedback reports and the straightforward design of the SIMPle study. 

 

Training and coding of UTI consultations 

Consultation coding for an acute illness such as UTI was generally a new behaviour adopted as a 

direct result of participation in the SIMPle study, although some GPs already coded chronic 

conditions. GPs recognized the value of coding consultations as they perceived it as simple and 

good practice. Coding standardized how patient notes were recorded within the practice. The GPs 

also understood that if they did not code they would not receive their audit and feedback reports 

which contributed to fulfilling their professional competency requirements. 

GPs appreciated that the SIMPle study focused on one International Classification of Primary Care 

code (U71) as other coding schemes use multiple codes to describe conditions and become 

confusing. Although all GPs expressed good intentions to code UTI consultations, remembering to 

code every adult consultation was challenging.  
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“Now the only thing is my memory let me down a couple of times, the only thing I found a 

little bit tricky was remembering to put in the coding before going for prescribing” 

(GP 21.1). 

 

The researchers had instructed the GPs to code before they prescribed for the UTI patient. This 

ensured that an electronic prompt was activated within their patient management software. However, 

this also caused some confusion as to whether the GP could go back and code a UTI patient after 

they had prescribed. GPs also highlighted difficulties in coding out of hours UTI consultations as 

well as nursing homes visits were also perceived as difficult. 

Practical demonstrations in the initial coding workshop were valued as it increased their 

comprehension of how and when to code U71. Two GPs interviewed were absent from the initial 

coding workshop and had to rely on their colleagues to train them. This highlighted a gap in the 

implementation of the intervention. These GPs felt it was more difficult for them to understand the 

rationale behind coding all UTI consultations. Other GPs mentioned minor difficulties in training 

new staff members who joined the practice during the study period. These GPs did acknowledge 

however, coding was very simple and the reminder text messages they received were welcomed.  

GPs indicated they would continue coding beyond the intervention period, some extended their 

consultation coding to other conditions and other GPs were undecided regarding future coding. The 

outcome evaluation highlighted GPs had continued to code 5months after the intervention had 

concluded[15]. 
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Cumulative frequencies included within practice audit and feedback reports provided further 

evidence that practices continuously coded consultations throughout the intervention period and 

beyond. The follow up evaluation provided further evidence that GPs continued to code. No GP 

opted out of the reminder text messages related to coding or stopped coding altogether during the 

intervention period. 

 

The role of audit and feedback reports 

Although concise, the audit and feedback reports provided enough evidence to demonstrate the 

quality of their practices prescribing compared to other practices. GPs valued receiving practice 

specific data which helped them review their prescribing decisions by putting their prescribing 

behaviors into context. However, the amount of time spent reviewing audit and feedback reports 

varied from monthly to once or twice during the study period.  

“I mean I would look at the SARI guidelines (Ireland’s National Antimicrobial Prescribing 

Guideline) and I would try to stick to those but I mean being eh a participant in an 

actual study and getting actual positive feedback that this was, you know the SARI 

guideline is a guideline but getting the actual proof of the pudding, you know was 

very reassuring” (GP 4, female). 

 

GPs had received little feedback on their prescribing behaviors previous to the SIMPle study which 

meant they had not previously reflected on their prescribing decisions. The majority of GPs admitted 

they had been reluctant to prescribe nitrofurantoin prior to the intervention because of perceived side 
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effects. However, the scientific evidence provided, including the high level of resistance to 

trimethoprim among bacteria causing UTI in the region studied and clarification of the dosage of 

nitrofurantoin, had encouraged GPs to prescribe it. Once patients were satisfied GPs continued to 

use it. 

During the interactive workshop, the researcher observed that GPs were often shocked at the level of 

resistance to trimethoprim, as they indicated that they had never been made aware of this level 

previously. In addition, when asked about prescribing broad spectrum antibiotic agents GPs were 

taken aback by current resistance levels but often described instances of uncertainty or complexity to 

justify choosing broader spectrum antibiotics for certain patients. 

 

SIMPle Study design  

A logic model summarizing the core activities within the SIMPle study is illustrated in Figure 2 and 

a full description of the SIMPle study is presented elsewhere [14]. 

Overall, the GPs felt the intervention was well run, professional and the instructions were clear. In 

most cases no additional help was requested by the practices and the monthly calls to generate 

reports were sufficient.  
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Figure 2: Logic Model of the SIMPle study 

 

 

Key Messaging 

As regional trimethoprim resistance prevalence was above resistance threshold guidelines in the 

intervention area [19], nitrofurantoin was considered the only first line treatment within this context. 

Switching from trimethoprim to nitrofurantoin prescribing was used as an example of how 

improvements can be made, as well as switching from broad spectrum antibiotics (to nitrofurantoin). 

As such all intervention components focused on promoting the use of nitrofurantoin. Practices 
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received a fact sheet promoting nitrofurantoin prescribing (see Figure 3) and the GPs patient 

management software was programmed to remind the GP to prescribe nitrofurantoin when they 

coded a patient U71. External to the intervention in November 2013 GPs received correspondence 

from University Hospital Galway which also recommended nitrofurantoin as first line treatment for 

a UTI. 

 

 

Figure 3: Nitrofurantoin factsheet distributed within intervention practices 

 

Practices randomized to ARM B were encouraged to use a delayed prescribing strategy with their 

patients where appropriate. These GPs were shown a video consultation highlighting how to begin a 

conversation about delayed antibiotic prescribing within the time constraints of the consultation. The 
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GPs interviewed from arm B indicated they sometimes used delayed prescribing however, it 

depended on the severity of symptoms. 

Additional Support 

The GPs were happy with the content and format of the SIMPle study as it did not interfere with the 

duration of the consultation. They felt that the workshops contained the ‘right’ amount of 

information and the text messages they received were viewed as a friendly reminder. The electronic 

prompts activated upon consultation coding, received mixed reactions; some GPs found it helpful, 

others found it annoying as they were aware of the antibiotic prescribing guidelines. However, 

overall the prompt was considered a non-invasive reminder. 

  

Passive participation 

In the practices with little or no change in antibiotic prescribing behaviour two distinct observations 

were made by the researchers. In one practice, the senior partner interviewed indicated it was he 

who consented to participate in the SIMPle study as he believed it would benefit the younger GPs’ 

professional development. This partner subsequently went on sick leave without communicating his 

support of the study. His colleagues did not understand the rationale for the study and failed to code 

consultations even after receiving workshops. The GPs within this practice reported an increase in 

workload due to the sick leave and therefore the SIMPle study was not a priority. In another practice 

the partners declined to participate as they were too busy until they became aware of the benefits of 

the audit reports. Throughout the study researchers observed this practice’s passive participation. It 

was difficult to schedule appointments within this practice and usually only one GP attended.  
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4. Discussion 

This process evaluation moved beyond evaluating size effects determined through an RCT to 

understanding why the effect happened. GPs engaged with the study as it was relevant to practice 

and the design was ‘simple’ and easily implemented into routine care. The findings asserted the 

fidelity of the SIMPle study as the GPs were satisfied with the amount of support they received and 

how they received it. The SIMPle study fitted into routine practice and by introducing consultation 

coding before the intervention began, behavioral changes were more manageable as tasks were 

broken down into steps. 

Providing evidence of practice specific prescribing behaviors moved GPs from contemplating 

changes into action. Practice specific data and benchmarking antibiotic prescribing against other 

practices, encouraged GPs to question their normative behaviors on the basis of what they were 

doing now and through the provision of scientific evidence. This conscious raising exercise 

encouraged the GPs to re-evaluate their choices whilst providing them with alternatives. These GPs 

had rarely questioned why they prescribe specific antibiotics for UTI. The provision of personalized 

audit and feedback reports within interactive workshops opened a dialogue to discuss antibiotic 

decision making at practice level.  

GPs were more likely to switch from trimethoprim to nitrofurantoin prescribing than from a broad 

spectrum antibiotic to first line [15]. On reflection, during the interactive workshops, in the majority 

of cases the GPs provided an explanation for prescribing a broad spectrum antibiotic for certain 

patients. For most GPs these patients were perceived differently than routine UTI patients. Further 
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research should be carried out to understand why GPs believe broad spectrum antibiotic prescribing 

is appropriate treatment for some UTI patients.  

Unfortunately, this research provided little insight into the unintended increase in antibiotic 

prescribing during the intervention period as data collection took place before this outcome was 

known. GPs did however highlight that rational (knowledge of antibiotic prescribing guidelines) and 

relational (interactions with patients and empathy) factors contributed to decision making. The 

decision to prescribe can be complex and perhaps the benefits of prescribing nitrofurantoin 

communicated by the researchers (i.e. targeted treatment with low resistance) may have encouraged 

GPs to prescribe it more. Further research should be conducted to explain this increase. 

 

Strengths and limitations 

The planning of this process evaluation was systematic and embedded into the SIMPle study’s 

evaluation strategy from the beginning. To ensure the sustainability of the SIMPle study in the long 

term, understanding why the study was successful or not was just as important as how much change 

took place. Both the process and outcome evaluations confirmed that GPs had improved the quality 

of their UTI treatment. 

It was not possible to interview all GPs who participated within the SIMPle study. However, using a 

non-probability sampling strategy meant that a variety of GPs participated within this process 

evaluation. Interviews continued until theoretical saturation emerged. 
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CONCLUSIONS  

ABR is as much a society problem as it is an individual one [20], this paper demonstrates that 

collective action can be successful if interventions are designed correctly. The leading systematic 

review in this area concluded that multifaceted interventions are more successful in changing 

antibiotic prescribing practices[11] and that interactive meetings and audit reports can influence GP 

prescribing behaviors. These findings were supported within the SIMPle study process evaluation. It 

is important to note that the statistical analysis of the primary outcome highlighted the impact of the 

study but provided little insight as to why elements were more successful than others. The analysis 

of the cost effectiveness of the SIMPle study showed this was dependent on the value placed on 

improving antimicrobial prescribing and should be considered in terms of longer term costs [21]. 

The findings from this process evaluation therefore emphasize the importance of embedding this 

process into RCTs Such evaluations can assist administrators in their decision to implement 

behavioural interventions. 

ABR is one consideration in the antibiotic prescribing decision making process and information on 

local resistance patterns provided by microbiologists is not enough to create sustainable change [22]. 

Health care professionals have admitted that their prescribing may not be clinically beneficial 

instead are outcomes of “norms” of behaviour and the fear of the consequences of not prescribing 

[7]. The SIMPle study showed that changing antibiotic prescribing is complex. Therefore it not only 

provided information on local resistance patterns, it also incorporated behavioral benchmarks by 
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comparing prescribing behaviors across intervention practices. Through interactive workshops GPs 

were encouraged to reflect on their own behaviors and offered evidence for action. 

Sustainable behaviour change does not occur overnight and not all GPs are equally open to change. 

Changing antibiotic prescribing behaviour by GPs at practice level is a realistic goal which can be 

achieved. For behavioral interventions to be impactful within General Practice it is important that 

their design reflects real life practice. This involves understanding how and why behaviors are 

formed through rigorous formative research. Interpreting the needs of study participants using the 

principles of social marketing led to the design of a successful intervention which can be expanded 

in the future. General Practice is dynamic and often unpredictable, therefore interventions must be 

flexible enough to be integrated into routine care without much disruption yet still have impact. 

Overall SIMPle was successful in changing behaviour in the intended manner because the value 

attached to the study was relevant and made tangible through audit and feedback reports and 

scientific evidence. It also focused on practice level change shifting responsibility from the 

individual to the collective. Reflecting on prescribing behaviors through practice specific audit and 

feedback reports should be part of routine practice. 
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