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Report Headlines
· This safety improvement project aimed to use an individual-level behaviour change approach to support the implementation of the NPSA alert to reduce the risk of feeding into misplaced nasogastric feeding tubes by working with staff to encourage the use of pH as the first line method for checking tube position.
· Between baseline and post-intervention implementation, there was a significant increase (14-33%) in the use of pH as the first line method for checking tube position (x² = 4.38, p < .05), and a significant decrease (36-10%) in the number of tubes placed in radiology (x² = 6.64, p < .05), but no decrease in the use of x-ray (41-40%; p > .05).
· This project demonstrates the potential for a behavioural change approach for the effective implementation of national guidelines in a NHS Trust.
[bookmark: _Toc25150515]Summary report and recommendations
[bookmark: _Toc25150516]Background
Fine bore nasogastric (NG) tubes are frequently used in the clinical setting. The delivery of enteral feed through NG tubes that have been inadvertently placed in the respiratory tract is likely to lead to serious consequences. The most recent National Patient Safety Agency (NPSA) alert providing guidance to reduce the harm cause by misplaced nasogastric feeding tubes was released in March 2011 (NPSA/2011/PSA002), with a deadline for compliance of September 2011. Specific guidance within the alert includes:
· All patients should have a documented risk assessment, 
· pH testing is the first line method to ensure that the NG tube has not been misplaced, with a pH between 1-5.5 indicating that the NG tube has been correctly placed in the stomach, 
· That each test result is documented on a chart kept at the patient’s bedside, and 
· Radiological examination is used only as a second line test when no aspirate can be obtained or the pH indicator paper has failed to confirm the position of the tube for the purpose of feeding.
The traditional approach to implementing patient safety alerts often involves assigning a lead, developing/updating a policy and disseminating the policy via email, and the provision of training (where necessary, and if resources, etc. are available). Following these actions, improvement to practice is expected. However, implementation of NPSA alerts often requires behaviour change by health professionals, and as such there needs to be consideration of a range of technical, psychological and socio-cultural factors when designing an implementation package.


[bookmark: _Toc25150517]Aims 
This safety improvement project aimed to use a behaviour change approach to support the implementation of the NPSA NG feeding tubes alert in ***** Teaching Hospital Foundation Trust, the full report for which can be found in Appendix 1. Objectives of this evaluation were to:
· Describe the Trust baseline level of compliance with the NPSA alert guidance, 
· Identify the barriers to implementation of the NPSA alert using a questionnaire, 
· Suggest evidence-based implementation strategies to overcome the barriers to compliance and subsequently improve on the baseline compliance levels, and 
· To explain any differences found in the impact of this ‘bottom-up’ diagnostic and solution-based approach versus the traditional ‘top-down’ dissemination on achieving and sustaining alert compliance.
[bookmark: _Toc25150518]Methods
Phase 1: Baseline audit of current practice. Following the formulation of an NG tube steering group, a retrospective baseline audit – of 44 sets of case notes for patients in whom an NG tube had been placed, was undertaken to assess current practice. The audit spanned 16 wards/departments (list provided in full report).
Phase 2: Assessment of barriers to change. Barriers to alert compliance were assessed amongst a multidisciplinary group of 89 hospital staff who agreed to complete a questionnaire which has been designed using a theoretical framework of behaviour change (Michie et al., 2005).
Phase 3: Development of intervention. Two focus groups were held with staff to elicit more detailed information about those barriers reported most frequently by questionnaire respondents. These groups, guided by the expert knowledge of the project team of the behaviour change literature (Abraham & Michie, 2008; Michie et al., 2008) were used to identify intervention strategies (behaviour change techniques are evidence based methods that are effective in addressing specific barriers to behaviour change, and were used as the foundation for the development of intervention strategies here). The resulting strategies from each focus group were presented at the end of the subsequent group (and at future steering group meetings and FY1 training sessions), whereby existing strategies were rated against feasibility and innovation criteria. This helped to narrow down the final list of realistic strategies.
Phase 4: Implementation. Strategies were presented to senior management and following approval were implemented in the Trust. This process included working with medical illustrations, IT, radiology, and various other areas in the Trust to develop innovative methods of implementation.
Phase 5: Evaluation of impact/re-audit. A post-intervention implementation audit was undertaken to assess the impact of the intervention strategies.
[bookmark: _Toc25150519]
Results
Forty four sets of case notes were included in the review (out of a possible 46, two were excluded as it was unclear if the patient had ever received an NG tube). The results presented here focus on the first line method for checking the position of NG tubes. In 43% (19) of notes reviewed, the tube was placed in radiology. In 40% of the notes reviewed, the first line method for checking position was found to be X-ray (18/44). The pH method was used as the first line test in only 14% (6/44) of notes reviewed, and in 9% (4/44) of the notes, there was no documentation to confirm the first line method.
Phases 2 and 3: The questionnaire specifically focussed on identifying the barriers to using pH as the first line method for checking tube position, as preliminary audit data and formal discussions with experts across the hospital indicated that this was the main area of concern (this is therefore the main area in which the behaviour change method has been applied as part of this project). The questionnaire and follow up focus groups indicated that out of a possible eleven barrier domains, the strongest barriers to compliance were 1) social influences (the influence of others on the desired behaviour), 2) Emotion (fears and anxieties associated with the desired behaviour), 3) Skills (having the necessary skills to perform the desired behaviour), and 4) environmental context and resources (the systems, resources, and lines of communication necessary to perform the desired behaviour).
Phase 4: Intervention strategies suggested by staff are listed in Table 1 (pages 5-6) against the barriers they aim to address, as well as the behaviour change technique they represent from the literature. Specific information about implementation and associated dates are also included. Interventions were implemented at various time points throughout the year and include an e-learning package for staff, including junior doctors, consultants, and nurses, simulation centre training, and an NG tubes awareness day, each of which targeted knowledge and skills, posters and screensavers targeting social influences and emotion related barriers, and a radiology NG tubes X-ray system change, plus new documentation, both of which targeted environmental context and resource related barriers.
Phase 5: RESULTS Forty sets of case notes were included in the review across 15 areas of the hospital. A 4 x 2 Chi square analyses indicated that between baseline and post-intervention implementation, there was a significant increase (14-33%) in the use of pH as the first line method for checking tube position (x² = 4.38, p < .05), and a significant decrease (36-10%) in the number of tubes placed in radiology (x² = 6.64, p < .05), but no decrease in the use of x-ray (41-40%; p > .05). Further improvements were seen as a result of these interventions, which include: increases for the documentation of the nostril in which the tube was inserted, documentation of tube length, for checking of tube position before each feed, and in the success rate of aspirate outcome. The increase in the use of pH does not seem to have impacted on the number of X-rays requested first line, but it is possible that this increase is related to the decrease in the number of patients who had the tube placed in radiology. Despite the significant improvements found, it is important to note that, in comparison to the two other Trusts who received support for the implementation of this alert, the improvements see were noticeably less (e.g., in Trust 1, an increase in the use of pH was seen from 19-63%, and in Trust 3 from 11-72%). Possible explanations for this are provided in the full report.
[bookmark: _Toc25150520]Conclusions
This project demonstrates the potential for a behavioural change approach for the effective implementation of national guidelines in a NHS Trust. One behaviour, checking the NG tube position, was identified as key to successful change and subsequently targeted for improvement. There are a number of other relevant behaviours that were not directly addressed, but which also improved. This indicates the importance of identifying an appropriate target behaviour for change, and the potential for positive consequences to occur on related behaviours. Furthermore, this work has highlighted the need for a dedicated steering group with multi-disciplinary representation to ensure that interventions are implemented effectively and Trust-wide change is achieved.
[bookmark: _Toc25150521]Future work
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This project has demonstrated feasibility and potential effectiveness for a bottom-up approach to implementation of patient-safety guidelines. Further work is required to confirm these results and to test this approach using a more sophisticated research design, as well as to explore how this model can be adopted for future quality and safety improvement initiatives.
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[bookmark: _Toc25150522]Table 1. Main barriers to compliance with NPSA alert and suggested focus group and evidence based intervention strategies
	Barrier and description
	Strategy
	Behaviour change technique
	Stage of implementation

	Skills: staff perceptions include:
1) do not have the necessary skills
2) training is not adequate/offered regularly enough
	a) Pre-qualification and FY1/2 training
b) Simulation training
c) On-ward training
d) Finding time to release staff for training for in-house bite-size training
e) Development of an NG specialist team/service
	Perform behaviour in different settings

Rehearsal of relevant skills

Role play 

Increasing skills
	a) Investigation underway regarding where NG tube insertion is covered in undergraduate curriculum. ***** looking into incorporating into postgraduate medical education
b) Not feasible during the timeframes of the project but encouraged as part of sustainability plans
c) Attempted this but nursing staff indicate they have no capacity
d) No clear person identified to lead on this. Possible over-reliance on one-off awareness day to provide this
e) Business case needs strengthening in the area of cost-effectiveness

	Social influences: staff perceptions include:
1) others do not encourage testing pH as first line test
2) others do not use pH as first line test themselves
3) superiors do not express that they would like to see pH as the first line test 
	a) Fully trained ward sisters to enforce protocol
b) Encouragement of increased questioning by junior staff

	Social processes of encouragement, pressure and support
	a) Need to organise training for nurses despite perceived lack of capacity
b) Steering group members have encouraged this on the wards

	Emotion: staff perceptions include:
1) anxiety and worry relating to trusting pH levels as the first line test
	a) Need to dispel current myths about X-ray and replace X-ray with the aspirate method as first line. E.g., Provide information that misinterpretations of x-ray caused 50% of the deaths recorded by NPSA to demonstrate that it is not necessarily the safest option (provide some real life examples of x-rays that have been misinterpreted; or ask staff to consider the regret they would feel if they had not used pH as a first line of testing before the X-ray and then misinterpreted x-ray).
b) Increase awareness of Trust SUIs based on misinterpretation of X-ray
	Anticipated regret

Cognitive restructuring

Persuasive communication
	a) Trust awareness day provided this information but lack of attendance by Trust staff; screensavers and posters on wards currently provide this information

	Environmental context and resources:
staff perceptions include:
1) the necessary resources are not available
2) communication between staff about this is unclear
3) there is not a good enough system in place to ensure pH is used first line 
	a) Systems: produce an NG tubes ‘pack’ with all the necessary equipment for everyone to follow in a specific order. E.g. Instructions, flow chart, tube, tape, tube length measurement tool, pH paper, x-ray card, criteria/checklist sheet of what to do (NG bedside documentation includes flow chart, measurement tool, who placed NG, and prompt to read/record x-ray). Apparently something similar has been produced for catheters?
b) Clearer beside documentation: this needs to encourage recording pH test in notes, and present a clearer method for recording the results of the pH readings
c) Improved ways of checking positioning before feeds i.e. recording if the patient has been sick, if the tube has moved
d) Radiology should have a system in place whereby they refuse to perform an x-ray unless a valid reason for the x-ray has been provided on the x-ray card, along with a pH value (or information about the inability to obtain aspirate). If radiology have to send the card back, this should be logged as a (minor?) risk incident (but perhaps give staff time – a practice period – to get used to this before it is enforced)
	Environmental changes (objects to facilitate the behaviour)

Prompts, triggers, cues
	a) Currently being developed at Leeds Teaching Hospitals – consultation with practitioners is taking place
b) Released June 2012 but audit suggests it is not being used on all wards, nor is it being fully completed where it is available. Further work to increase appropriate use of this documentation is recommended
c) Trust awareness day provided this information but lack of attendance by Trust staff
d) Implemented September 2012
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[bookmark: _Toc25150524]Background
[bookmark: _Toc25150525]Nasogastric tubes
Fine bore nasogastric (NG) tubes are frequently used in the clinical setting (McClave, 2009). The delivery of enteral feed through NG tubes that have been inadvertently placed in the respiratory tract is likely to lead to serious consequences. For blind insertion, rates of respiratory placement between 1 – 3% are common; inadvertent tube placement in the oesophagus has been observed in 19% (19/100) of blind nasogastric tube insertions (Benya, Langer, & Mobarharn, 1990). 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The National Patient Safety Agency was first contacted in April 2004 by H.M. Coroner for Yorkshire following an inquest into the death of a child in December 2002.  The Coroner’s decision indicated that death arose as a consequence of a misplaced nasogastric feeding tube (Hanna, Phillips, Priest, & Ni, 2010). The NPSA subsequently became aware of 11 separate incidents of fatalities directly relating to misplacement of nasogastric tubes (Coombes, 2005; Bain & Stevenson, 2005). In response to this, safety alerts were published in February 2005, which provided clear instructions on correct procedures for checking the position of feeding tubes (NPSA, 2005). However, since the completion for the 2005 alert actions (1st September 2005), a further 21 deaths and 79 cases of harm due to feeding into the lungs through misplaced nasogastric feeding tubes have been reported. The main causal factor leading to harm was misinterpretation of x-rays – this was found in 57% of the incidents, and 12 incidents resulted in the death of a patient (NPSA, 2011). The NPSA also reported other causes of harm included feeding despite obtaining aspirate > 5.5 (seven incidents; 2 deaths), instilling water down the tube before obtaining aspirate (two incidents), and no checking of tube placement by any method (nine incidents including one death). 
Aside from the risk of misinterpretation, the procedure involved in x-raying (i.e., transporting the patient off the ward for a number of hours, waiting for the x-ray, having the x-ray, transport back to the ward, having to wait for hours for a feed before the x-ray result arrives and is interpreted) means the patient is exposed to many other safety factors. For example, radiation, increased chances of dislodging the tube, lack of feeding and/or medication that may be required sooner than the x-ray result is returned and interpreted, etc. Furthermore, indirect safety issues also arise, such as the time for nurses, radiologists, porters, etc. who participate in this lengthy process that is taken away from other patients, x-rays may be delayed for patients who are in more serious and urgent situations, etc.  
The most recent National Patient Safety Agency (NPSA) alert providing guidance to reduce the harm cause by misplaced nasogastric feeding tubes was released in March 2011 (NPSA/2011/PSA002), with a deadline for compliance in September 2011. Guidelines include: a) all patients should have a documented risk assessment, b) pH testing is the first line method, with a pH between 1-5.5 as the safe range, and that each trust and test result is documented on a chart kept at the patient’s bedside, and c) x-ray is used only as a second line test only when no aspirate could be obtained or the pH indicator paper has failed to confirm the position of the tube for the purpose of feeding. 

Within X Teaching Hospital Foundation Trust, there has been one reported serious untoward incidents regarding feeding into a misplaced nasogastric tubes in the past 18 months. Furthermore, other hospitals within the Yorkshire and Humber region have recently reported near misses and/or patient fatalities as a result of misplaced tubes. As such, there is growing concern for this particular area of patient safety.
[bookmark: _Toc25150526]Implementing NPSA Alerts
Implementation of NPSA alerts is rarely straightforward and compliance can be difficult to demonstrate and sustain. The traditional approach to implementing patient safety alerts often involves assigning a lead, developing/updating a policy and disseminating via email, and the provision of training (where necessary, and if resources, etc. are available). Following these actions, improvement to practice is expected. However, implementation of NPSA alerts requires behaviour change by health professionals, and as such there needs to be consideration of a range of technical, psychological and socio-cultural factors when designing an implementation package. Taking the example of the NG tubes alert, there are a number of behaviours involved in this procedure, some of which may be bigger areas of concern than others. For example, are concerns related to a) making the correct decision to insert an NG tube (is it necessary), b) inserting the NG tube, c) checking that the tube is in the right place, d) sending the patient for an x-ray, e) reading the x-ray, f) maintaining the position of the tube, g) checking the position of the tube has been maintained, etc. For each of these behaviours, the root of the problem may not be investigated. For example, barriers to performing the above behaviours correctly may be related to one or a number of the following factors: skills, confidence, fear/anxiety, habit, influence of other people, equipment, etc. As such, an alternative approach to achieving and maintaining compliance with NPSA alerts has been suggested, whereby 1) the specific behaviours in need of change are identified, 2) for each behaviour, the root of the problem is identified by assessing the barriers that staff face to performing each behaviour, 3) specific barriers are addressed using appropriate evidence-based behaviour change methods (e.g., Michie et al., 2005; Abraham & Michie 2008; Michie et al., 2008).
[bookmark: _Toc25150527]Aim of the safety improvement project
This safety improvement project aimed to use a behaviour change approach to support the implementation of the NG feeding tubes NPSA alert. 
Objectives were to:
· Demonstrate the Trust baseline level of compliance with the NPSA alert guidelines for reducing the risk of feeding through misplaced nasogastric feeding tubes
· Identify the barriers to implementation of the NPSA alert using a psychometric questionnaire
· Suggest evidence-based implementation strategies to overcome the barriers faced the compliance and subsequently improve on the baseline safety improvement project
· Explain any differences found in the impact of this bottom-up diagnostic and solution based approach versus the traditional top-down dissemination on achieving and sustaining alert compliance.
[bookmark: _Toc25150528]Methodology
[bookmark: _Toc25150529]Formulation of steering group
The Trust made the decision as part of a wider project (HIEC project to support the implementation of patient safety alerts managed by Dr Natalie Taylor and supported by Dr Victoria Robins – Patient Safety Leadership Fellow – based at the Bradford Institute for Health Research) to receive support to facilitate the implementation of the NPSA alert released in March 2011, which aimed to reduce the risk of feeding through misplaced nasogastric feeding tubes. A steering group to focus on this alert was formed in May 2011. Members of the group consisted of a consultant gastroenterologist (steering group lead – Gerry Robins), a dietician, a junior doctor, a nurse, and a registrar. Objectives were formed that took into account the behaviour change approach the HIEC team aimed to incorporate. Steering group meetings were held approximately once every 6 weeks to discuss a plan for the work, the results of data collection, and implementation plans/outcomes for intervention strategies. Half way through the project, this steering group joined with the Trust Nutrition Steering Group in order to involve a wider range of multi-disciplinary staff with a vested interest in this area of patient safety.
[bookmark: _Toc25150530]Audit tool design
A medical registrar and a patient safety research fellow worked together to design the audit tool using information from the NPSA alert guidelines. The tool was presented to members of the steering group. Following comments and amendments, the tool was piloted, and final amendments were made. The audit tool can be found in Appendix 2.
[bookmark: _Toc25150531]Audit data collection
Pre intervention implementation
Forty six sets of notes from patients who had undergone NG tube insertion between February and September 2011 were coded according to the audit tool. Notes were assessed for documented information regarding details about the reason for the NG tube, tube insertion, verifying the tube position, and monitoring the tube position. The quality of the information gathered and the consistency with which it was being collected was discussed during meetings taking place throughout the data collection process, where any discrepancies were addressed. As the audit data was analysed, results were continually assessed in order to attempt to confirm a problem behaviour that had been identified anecdotally through numerous informal and formal conversations with staff involved in nasogastric tube practices across the hospital. 
Post-intervention implementation
Forty sets of notes from patients who had undergone NG tube insertion between August and October 2012 were audited by two FY1 doctors.
[bookmark: _Toc25150532]Audit data analysis
Audit data was manually entered into a spreadsheet and cleaned in order to ensure consistency in any qualitative terminology recorded. Given that most of the data was categorical in nature (e.g., first line method for checking tube position: a) pH aspirate, b) X-ray, c) Radiology-guided, d) not documented), analysis mainly focussed on computing ratios and percentages for each variable measured. In addition, Chi-square analysis was used to test the difference between baseline and post-intervention implementation for the use of pH and X-ray as the first line methods for checking tube position. Analyses were undertaken for all areas of the hospital for which data was collected, but also split by different variables where necessary (e.g., results were split by wards/departments, or by first line method for checking tube position, etc.). 
[bookmark: _Toc25150533]Barriers data collection
Based on continuous assessment of the audit data and informal/formal conversations with staff involved in NG tube practices across the hospital, it was decided by the steering group that one of the main concerns that was negatively affecting alert compliance is the method staff routinely use to check the position of the tube following initial insertion. The alert indicates that the first line test method for confirming tube position should be to check the pH of the aspirate from the stomach. If the pH is > 5.5, or it is not possible to obtain aspirate, it is only then appropriate to send for an X-ray to check the position of the tube. However, evidence from the hospital indicated that staff were routinely sending for x-ray as the first line method for checking tube position. 
A psychometric questionnaire (Appendix 3) was designed to assess the barriers to using pH of the aspirate in the stomach as the first line method for checking tube position. The questionnaire was designed based on a theoretical framework (Michie et al., 2005), which specifies 11 types of barriers that might prevent behaviour change (knowledge, skills, beliefs about consequences, motivation and goals, emotion, social influences, beliefs about capabilities, environmental context and resources, professional role and identify, action planning). A description of each barrier type is presented in Appendix 4. Questionnaire items were designed to cover each of these areas and questions were asked in relation to a behavioural end statement (e.g., item: I am confident I can... end statement: ‘ensure that patients are not sent for an X-ray unless it is impossible to obtain aspirate or the pH is > 5.5’). Members of staff were asked to rate their level of agreement with each statement on a 5-point Likert scale (1 = strongly agree; 5 = strongly disagree). Items were both positively and negatively phrased to avoid routine responses. The questionnaire was presented to nursing staff, medical staff, and dieticians in both a paper copy and online format.
[bookmark: _Toc25150534]Barriers data analysis
Barriers data was manually entered into a spreadsheet and negatively phrased items were reverse scored. Chronbach’s alpha was used to determine the internal consistency of the questionnaire. Mean determinant scores were calculated and to assess different aspects of implementation difficulties.
[bookmark: _Toc25150535]Behaviour change intervention development
Following analysis of the audit and barriers data, steering group members liaised with the Project Manager to organise focus groups (2) with multidisciplinary groups of between 4-7 staff (consultant x 1; registrar x 1; nurse x 4; dietician x 1; FY1 x 3). Participants were informed that the purpose of the focus group was to discuss views regarding checking the position of nasogastric tubes. These groups were held with staff to elicit more detailed information about those barriers reported most frequently by questionnaire respondents. Following this, the group produced ideas for intervention strategies that they envisaged would be effective in achieving the behaviour change stipulated in the alert guidelines regarding the first line method of testing the position of NG tubes. This discussion was guided by the expert knowledge held by the project team of the behaviour change literature (Abraham & Michie, 2008; Michie et al., 2008) to ensure that appropriate behaviour change techniques were being used. Behaviour change techniques are evidence based methods that are effective in addressing specific barriers to behaviour change, and were used as the foundation for the development of intervention strategies here. For example, evidence suggests that appropriate behaviour change techniques to use for a ‘lack of skill’ would be to ‘model or demonstrate the behaviour to individuals’, or for individuals to ‘rehearse the relevant skills’. However, if the barrier related to the negative influence of others on performing a desired behaviour, appropriate strategies could be to use ‘social processes of pressure, encouragement, or support’. The resulting strategies from each focus group were presented at the end of the subsequent group and via email to all attendees as a summary, so that existing ideas could be rated against feasibility and innovation criteria. This helped to narrow down the final list of realistic strategies. Finally, the intervention ideas were presented at a medical clinical governance meeting where attendees were asked to comment on existing ideas, and suggest any additional strategies.
[bookmark: _Toc25150536]Results
[bookmark: _Toc25150537]Pre-intervention implementation audit data
Out of the initial 46 sets of case notes pulled, two were excluded as it was unclear if the patient had ever received an NG tube. Therefore, forty four sets of case notes were included in the review from across 16 areas of ***** (wards 11, 15, 16, 18, 23, 24, 25, 26, 32, 33, 34, 35, 36, AMU, ICU, paediatrics). The mean age of patients was 72.4 years. NG tubes were used for feeding and/or feeding and medication in 95% of cases. The results presented here focus on the first line method for checking the position of NG tubes. A detailed report on the audit findings is available upon request.
In 43% (19) of notes reviewed, the tube was placed in radiology. In 40% of the notes reviewed, the first line method for checking position was found to be X-ray (18/44). The pH method was used as the first line test in only 14% (6/44) of notes reviewed, and in 9% (4/44) of the notes, there was no documentation to confirm the first line method. 
[bookmark: _Toc25150538]Barriers data
The questionnaire data indicated that out of a possible eleven barrier domains, the three strongest barriers to compliance were 1) social influences (the influence of others on the desired behaviour), 2) Skills (having the necessary training and skills to perform the desired behaviour), 3) Emotion (fears and anxieties associated with performing the desired behaviour), and 4) environmental context and resources (the systems, resources, and lines of communication necessary to perform the desired behaviour). Focus group themes consistently emerged for these four types of barriers. 
Therefore, these areas were concentrated upon at the points in the focus groups where staff members were asked to consider intervention strategies to overcome the barriers faced. 
[bookmark: _Toc25150539]Behaviour change intervention 
Intervention strategies suggested by staff are listed in Table 1 (pages 5-6) against the barriers they aim to address, as well as the behaviour change technique they represent from the literature. Specific information about implementation and associated dates are also included. Interventions were implemented at various time points throughout the year and include an e-learning package for staff, including junior doctors, consultants, and nurses, simulation centre training, and an NG tubes awareness day, each of which targeted knowledge and skills, posters and screensavers targeting social influences and emotion related barriers, and a radiology NG tubes X-ray system change, plus new documentation, both of which targeted environmental context and resource related barriers.
[bookmark: _Toc25150540]Post-intervention implementation audit data
Forty sets of case notes were included in the review across 25 areas of the hospital (wards 15, 16, 26, 28, 31, 32, 33, 34, 35, ICU, HDU and ASU). The mean age of patients was 62 years. The results presented here focus on the first line method for checking the position of NG tubes. 
Table 2 presents the results of the pre- and post-intervention audit. A 4 x 2 Chi square analyses indicated that between baseline and post-intervention implementation, there was a significant increase (14-33%) in the use of pH as the first line method for checking tube position (x² = 4.38, p < .05), and a significant decrease (36-10%) in the number of tubes placed in radiology (x² = 6.64, p < .05), but no decrease in the use of x-ray (41-40%; p > .05).
[bookmark: _Toc25150541]
Table 2. Pre- and post-intervention implementation audit data
	Audit information
	Baseline n (%)
	Post n (%)

	Number of sets of notes audited 
	     44
	41

	First line method used to check NG tube position (should be to use pH paper) 

	pH of aspirate from patient’s stomach 
	6 (14%)
	13 (33%)

	Patient sent for X-ray 
	18 (41%)
	16 (40%)

	Placed in radiology
	16 (36%)
	4 (10%)

	Information not documented 
	4 (9%)
	7 (18%)

	Patient sent for x-ray regardless of pH check
	38 (86%)
	32 (80%)

	New care plan used 
	N/A
	21 (53%)

	Care plan complete
	2 (5%)
	8 (20%)

	Nostril used documented 
	2 (5%)
	7 (18%)

	Length of tube documented 
	2 (5%)
	15 (38%)

	Aspirate outcome successful 
	1 (17%)
	7 (54%)

	Tube position checked before each feed 
	0 (0%)
	12 (30%)

	Reports of adverse events 
	1 (2%)
	0 (0%)



[bookmark: _Toc25150542]Discussion
This safety improvement project aimed to use a behaviour change approach to support the implementation of the NPSA alert: “reducing the risk of feeding through misplaced nasogastric feeding tubes”. Results indicate that following intervention implementation, there was a significant improvement in the behaviour specifically targeted: using pH as the first line method used to check tube position. Further improvements were seen as a result of these interventions, which include: increases for the documentation of the nostril in which the tube was inserted, documentation of tube length, for checking of tube position before each feed, and in the success rate of aspirate outcome.
Although there was an increase in the use of pH, and a decrease in the number of tubes placed in radiology, results indicate that there is still a high proportion of patients being sent for an X-ray (despite whether pH has been tested or not). This suggests that more work may need to be undertaken to ensure staff are aware that pH should be the first line method used to check tube position, and are equipped with the skills to obtain aspirate from patients, and are aware of the new care pathway which provides both guidance for the procedure, as well as instructions/space for documentation. It is also possible that the increase in the use of pH is related to the decrease in the number of patients who had the tube placed in radiology – it may be that further work is necessary to understand exactly why less tubes have been placed in radiology, and why there has been no change in the use of X-ray as the first line method to check tube position.
There were a number of interventions implemented between August and September 2012, so it is difficult to specify which interventions may have had the biggest impact on behaviour change. However, a combination of an awareness campaign, revised documentation, and the systems change in radiology are all likely to have impacted on the barriers found within the Trust, and contributed to the improvements seen in practice. Despite the significant improvements found, it is important to note that, in comparison to the two other Trusts who received support for the implementation of this alert, the improvements see were noticeably less (e.g., in Trust 1, an increase in the use of pH was seen from 19-63%, and in Trust 3 from 11-72%). This may be explained by the lack of nursing representation seen (despite many efforts to recruit) in the NG tubes (and wider) nutrition steering group for the Trust. Furthermore, the other two Trusts either already had in place, or as part of the intervention recruited an enteral feeding nurse. This provided capacity for dedicated NG tube-specific training and support across the Trust, which has helped to ensure consistent messages have been spread across these other Trusts.
[bookmark: _Toc25150543]Reflections
Using the behaviour change approach has allowed for a detailed insight into the challenges hospital staff face when attempting to comply with the NG tubes alert (and patient safety alerts in general). Reflective points to note focus around: 
· The importance of identifying the main behaviour of concern to address – requesting that staff change multiple behaviours simultaneously (i.e., traditionally staff are asked to comply with all alert guidelines) may be less effective than undertaking detailed investigation to identify and address the key behaviours of concern (i.e., first line method of checking tube position),
· The value in assessing barriers to behaviour change (compliance) – the carefully constructed questionnaire is a speedy method to assess barriers to compliance, which can provide an objective consensus of staff perceptions, and which can be followed up with more detailed discussions. Had the questionnaire not been used, it is likely that the impact of social influences- and emotion-related barriers on the behaviour in question would not have been identified in a traditional audit, 
· The need for a dedicated and multi-disciplinary team to implement the suggested interventions. Despite being able to identify barriers to behaviour change and work with staff to design interventions they believed would address them, the weakness of this approach in this particular Trust was that even when armed with this extra insight and information, the ‘implementation’ process was not robust enough to have a substantial impact, especially on reducing the number of X-rays being used as the first line method to check tube position.
· The feasibility, acceptability, and generalisability of the behaviour change approach – now that the groundwork has been undertaken to develop the behaviour change method in the context of complying with patient safety alerts, the repeatability of this approach for other alerts and/or in different hospitals is a feasible and realistic option. This has been experienced directly when working with two additional hospitals on the NG tubes alert, whereby the process has quickly gained and maintained momentum (especially in those places where proactive and enthusiastic steering group members have been involved). The challenge remains to ensure change is further achieved and sustained. ***** has benefited from shared resources from other Trusts (e.g., screensaver templates, radiology system change protocols, e-learning package which has not yet been implemented), which should help to ensure regional consistency in practice, as long as this work continues.
[bookmark: _Toc25150544]Recommendations
Having worked with Dr Robins on this project for approximately 18 months now, I have gained a detailed insight into the challenges both he and the Trust face to implementing this set of patient safety guidelines, the main challenge being a lack of a team approach, despite efforts to recruit team members. For the future, I would recommend the following:
· Consider the possibility of using patient safety ‘champions’ in the Trust. For example, holding an annual competition for new junior doctors to apply to become a representative for a specific area of safety throughout the year. Their job (which may hold perks such as kudos, CV enhancements, attendance at conferences to present their work, etc.) might be to lead an improvement project with a small team using this (or another) improvement model, and to ensure up to date information about their safety area is translated to their peers and colleagues.
· Consider the possibility of an enteral feeding nurse. I understand there have been business cases presented for this and evidence may be required regarding both the safety and cost effectiveness of such a post. It may be worth re-stating that the two other Trusts who went through this approach now have an enteral feeding/nutrition specialist nurse in post.
· Ensure that the work that has been undertaken on NG tubes is carried forward to ensure improvement continues and is sustained.
[bookmark: _Toc25150545]Conclusions
This project demonstrates the potential for a behavioural change approach for the effective implementation of national guidelines in a NHS Trust. One behaviour, checking the NG tube position, was identified as key to successful change and subsequently targeted with multi-faceted interventions; as a result of this approach, some improvement across the Trust has been demonstrated. There are a number of other relevant behaviours that were not directly addressed which also improved. This indicates the importance of identifying appropriate and contextually relevant target behaviour for change, and the potential for positive consequences to occur on related behaviours. 
[bookmark: _Toc25150546]Future work
This project has demonstrated feasibility and potential effectiveness for a bottom-up approach to implementation of patient-safety guidelines. Further work is required to confirm these results are sustainable with fluctuating workforce (especially junior doctors) and explore how the model can be adopted for future quality and safety improvement initiatives and spread across other organisations. For example, the pre-post nature of this improvement project is a limitation, and future research should be undertaken using a more robust design (e.g., cluster randomised controlled trial, or a quasi-experimental time series design). Work also needs to be completed to refine this approach such that resources/staff time required to manage and deliver these projects is feasible – one possibility may be to train quality improvement professionals within organisations in the use of this process for the implementation of quality and safety guidance; such an approach might increase the generalizability and transferability of this model across ***** and other Trusts, and for the implementation of a wide range of quality and safety guidelines. 
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