Abstract:  Informing future nursing: An exploration of respiratory teaching in the pre-registration nurse curriculum. 
Aim/Objective
The aim is to examine and map the respiratory skills taught in the pre-registration nursing curriculum (2010).
Background
Respiratory assessment and care are fundamental clinical skills enabling nurses to treat and care for people with acute and chronic respiratory diseases. The incidence of respiratory disease is rising, globally, and most nurses will care for respiratory patients during their career. 
The extent of pre-registration respiratory specific education delivered in UK NMC (Nursing and Midwifery Council) approved education institutions (AEIs) is currently unknown. The move to the 2018 revised NMC standards for pre-registration nursing offers AEIs the opportunity to review provision of respiratory education. This study describes respiratory education delivered to pre-registration nurses in UK AEIs prior to implementation of the new NMC standards. Curriculum re-design can be adapted for the global nursing community. 
Design
This is a freedom of information survey; to gather, examine and map curriculum content. 
Methods
A survey of UK AEIs was conducted to initially scope provision of respiratory education for pre-registration nursing programmes. AEIs were emailed a freedom of information (FOI) request and provided information about the curriculum between April-June 2019.  
Results
Seventy-five UK AEIs providing pre-registration nursing programmes responded. Over half of AEIs dedicated over 4 hours of teaching respiratory anatomy and physiology (60.8%), respiratory pathophysiology (75.3%) and long- term respiratory conditions (60.3%).  Less than half (44.4%) spent over 4 hours teaching respiratory health and prevention of respiratory disease.  Just over a third spent over 4 hours on respiratory pharmacology (33.8%), local and national respiratory guidelines (33.3%) and information on pulmonary rehabilitation and other interventions for the management of respiratory conditions (35.2%). In most AEIs, skills laboratories were used to teach respiratory skills. Student competence was not always assessed. Respiratory learning was reported to take place during practice placements, but this was variable. 
Conclusions
Variation exists in provision of respiratory education in pre-registration nursing programmes across the UK. Whilst some respiratory topics appear to be covered adequately, others have limited time on knowledge and skills teaching. New standards and curricula offer AEIs the opportunity to enhance this provision. Adaptations can be made, and the curriculum transferred to the global nursing workforce. 
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Highlights 
[bookmark: _Hlk63958940]Teaching of respiratory topics in UK pre-registration nursing curriculum varies.
There appears to be overreliance on clinical placements to teach respiratory skills. 
The curriculum has limited teaching on prevention of respiratory conditions. 
There is minimal teaching of non-pharmacological respiratory skills/interventions. 
Opportunities exist to embed range of respiratory skills in pre-registration nursing.

Tweetable Abstract
Gaps have been identified in respiratory teaching pre-registration nurse education. Curriculum redesign to focus on respiratory care.
Abbreviations 
The paper does not contain any abbreviations or acronyms, and abbreviations are spelled out in full in the text.

Introduction

The incidence of respiratory disease is rising globally (Lozano et al., 2012). In the UK, there is an increasing number of  hospital admissions and primary care consultations owing to respiratory conditions, leading to the inclusion of respiratory disease  as a clinical priority in England’s NHS Long Term Plan (England, 2019), Scotland’s Respiratory care action plan (Gov.Scot., 2021),  Wales ‘Respiratory Health Delivery Plan (Llywodraeth Cymru, 2018), and Northern Ireland’s Respiratory Health and Wellbeing framework (Northern Ireland Department of Health, 2015). Respiratory disease places significant strain on seasonal healthcare provision with twice as many respiratory admissions occurring in December compared to August (The British Lung Foundation, 2017). An aging population and a consequent increase in long-term conditions and co-morbidities, many of which are respiratory-related, requires nurses to be able to provide safe and effective respiratory care to diverse patient populations. The novel coronavirus disease (COVID-19) caused by the Severe Acute Respiratory Syndrome Coronavirus 2 has led to a rise in hospitalised patients with respiratory failure (ONS, 2021). The long-term respiratory effects of COVID-19 are, as yet, unknown but evidence from previous coronavirus epidemics such as severe acute respiratory syndrome (SARS) suggest that a subsection of patients will experience long-term respiratory complications (Fraser, 2020) which may need management by respiratory specialists (Deitrick K, 2020).  As a result, most nurses will care for patients with either chronic or acute respiratory disease at some stage in their nursing career. Respiratory assessment therefore can be regarded as a fundamental clinical skill required to assess basic deterioration in a multitude of patient presentations; its prominence and common occurrence leading to a respiratory sub-section of the UK National Early Warning System (NEWS)(Viglinoa, 2020).  
In the UK, half of the current specialist respiratory nursing workforce are planning to retire in the next 10 years (8). Succession planning is required to ensure essential respiratory nursing skills are available for the future in acute care settings, health promotion, disease prevention and chronic disease management. As a response to this, UK-wide professional respiratory bodies, such as the British Thoracic Society (BTS) (Prigmore, 2020) have developed an educational framework including core skills and knowledge needed for post-registration respiratory roles, ranging from Agenda for Change band 5 (newly qualified) (Table 1) to band 8 (nurse consultant) Table 1a (Prigmore, 2020).  
Table 1a and Table 1b goes here.
Despite this clear guidance on standards for post-registration education for respiratory nurse specialists, there is no clear guidance for pre-registration nurses. The 2010 NMC standards for pre-registration nurse education (NMC, 2010)  suggest values and proficiencies but do not specify what curricula should include. This has allowed Approved Education Institutions (AEIs) who are NMC approved education providers to deliver curricula with differing content resulting in variation, the extent to which is currently unknown. Given this, the content and the quality of the respiratory education included in pre-registration nurse curricula is also unknown. Revised pre-registration nursing standards published in 2018 (NMC, 2018 ) have necessitated a revision of the existing nursing curricula in the UK and, consequently, a requirement to revalidate all existing programmes. This offers a degree of autonomy for NMC AEIs to review the design and provision of pre-registration curricula to incorporate minimal standards for respiratory education and skills, and for national professional respiratory bodies to lobby for upskilling of the pre-registration nursing workforce. 
In order to determine the extent of respiratory content in the pre-registration nursing curricula nationally, and to inform the development and implementation of future programmes, this study aimed to scope what components of respiratory skills and knowledge were delivered to pre-registration nurses in AEIs across the UK prior to implementation of the 2018 NMC standards. Although this is a UK based study, the exploration and reporting of the curriculum components can be helpful to guide other investigations from across the globe. The recommendations and suggested teaching components for respiratory education have a global resonance, as the importance of respiratory teaching has been brought to the fore through the COVID-19 global pandemic. 



Methods 
UK AEI’s offering pre-registration nursing were identified through their websites. The 75 AEIs were the most established ( delivering nurse education for three years or more) in their nursing education and therefore able to provide retrospective educational audit data from previous cohorts of students and curricula. 
AEIs were approached, rather than clinical providers, as they all have established links with clinical practice, and are responsible for the design of the curriculum. The selected institutions were emailed using a Freedom of Information (FOI) request between April-June 2019 and asked to provide information about the curriculum.  (Appendix 2).    An appropriate FOI contact was identified for each AEI, and the FOI request submitted (Appendix 2). AEI had 30 days to respond to the request; all 75 Universities that were approached, responded. 

The first question in the FOI request focussed on the time spent during the pre-registration nursing programme delivering specific topics including: respiratory anatomy and physiology, respiratory pharmacology, local and national respiratory policy and guidelines, information around pulmonary rehabilitation and other specific respiratory interventions. Open supplementary questions asked whether this content was taught, was the content examined, and how was knowledge assessed.
The second question focussed on respiratory specific skills (pulse, respiratory rate, pulse oximetry, chest examination, peak flow, spirometry, inhaler technique, chest clearance etc), where these skills were taught (ward, skills laboratory, class) and whether or not competence was assessed, either theoretically, in simulation or in clinical practice.   Participants were also invited to provide free text comments on any other relevant information. 
Ethical considerations 
The study was ethically approved by the host university organisation (HLS/NCH/18/009, 11/1/2019).
Data Analysis 

Data were anonymised as part of the data entry process.  Data were entered and analysed by the lead author (NR) using SPSS (IBM, Version 25.0).  Frequencies and means were used to analyse the data descriptively.  
Free text responses were thematically analysed (Braun & Clarke, 2006).  This inductive approach required the researchers (CK/KL) to familiarise themselves with the data. Both researchers read and independently coded the data. Once coded, the data were organised into “meaningful groups” reflecting repeated patterns identified by the researchers. Finally, the two researchers discussed the themes generated from the data (13).  

Results
The FOI request from the participating UK AEIs (n=75) yielded varied results across the curriculum. 57 were in England, 11-Scotland, 5-Wales, 2-Northern Ireland. The results are summarised in Tables 2 and 3.
Tables 2 and 3 go here.
Table 2 shows the percentage of AEIs dedicating four hours or more to respiratory education. Four hours was selected as benchmark as it indicates a set proportion of dedicated teaching time (at least half a day).  Respiratory pathophysiology had the largest percentage of teaching time: 72% (54/75) of AEIs dedicated more than 4 hours to this aspect. 60% (45/75) of AEIs allocated over four hours to teaching respiratory anatomy and physiology and 59% (44/75) of AEIs allocated time to teaching long- term respiratory conditions.  Less than half (43%, 32/75) spent more than four hours on respiratory health and prevention of respiratory disease.  Just under a third spent more than four hours on respiratory pharmacology (32%, 24/75), local and national respiratory guidelines (32%, 24/72) and information on pulmonary rehabilitation and other interventions (31%, 23/75).  
Table 3 displays how respiratory specific skills were taught within pre-registration programmes: on placement, in the skills laboratory, and in classrooms. Respiratory rate, pulse oximetry, oxygen administration and relief of breathlessness were taught in all three settings (practice placement, skills laboratory, classroom) in over 70% of the AEIs.   Most AEIs reported that skills laboratories were used to teach respiratory skills:  respiratory rate (90.7%), pulse oximetry (90.7%), oxygen administration (89.3%), and peak flow (77.3%).  Fewer AEIs used the skills laboratories to teach blood gas analysis (36.0%), chest examination (61.3%), chest drains (29.3%), NIV (26.7%) or spirometry (24.0%).  AEI’s reported that several respiratory skills were taught and assessed primarily on practice placement or objective structured clinical examination (OSCE).  AEIs reported that respiratory rate (86.7%), pulse oximetry (81.3%), respiratory scoring tools (72.0%), peak flow (72.0%), oxygen administration (80.0%) and relief of breathlessness (73.3%) were primarily taught and assessed in clinical placement or OSCE. Inhaler technique (66.7%), chest examination (61.0%), blood gas analysis (53.3%), smoking cessation (53.3%) and chest drains (54.7%) were lower.  
Table 4 shows that across the AEIs (over 65% of respondents), respiratory rate and pulse oximetry are assessed on placement and in the AEI environment.  This is not the same for the other skills listed.   
The inductive thematic analysis  (Braun & Clarke, 2006) of the open comments yielded the following three themes:  respiratory learning as part of the core curriculum, respiratory learning as optional choice and practice placement central to respiratory learning 
Table 4 goes here.
Respiratory learning as part of core curriculum 
Anatomy and Physiology seemed well covered and assessed by means of MCQs (multi choice questions), unseen exams, and OSCEs. Pharmacology was featured but detail was lacking, some learning was self-directed. Public health and prevention approaches were not commonly mentioned, with only two references to smoking cessation and two references to flu vaccination. Spiral curriculum (a curriculum that builds on the depth of teaching in same subject area) (Harden, 1999) was referred to by a few providers, with the respiratory theme revisited throughout the three years. Overall emphasis was on clinical skills acquisition, often related to curriculum content, practice placement and assessments

The use of acute respiratory patient presentation and assessment were popular scenarios used to teach respiratory skills, this included reference to respiratory failure and non-invasive ventilation. The importance of respiratory assessment and understanding was recognised but some AEIs cited only one-hour key lectures during the whole programme concerning some essential topics such as oxygen delivery. 

‘They have a one-hour key lecture on respiratory assessment which includes an introduction to NIV (non-invasive ventilation), tracheostomy and oxygen delivery.’ 
‘The students have 1.5 hours lecture on life sciences relating to the respiratory system.’ [ID89]

Respiratory learning as optional  
A respiratory focus was often highlighted as an option rather than mandatory in teaching patient assessment. Words such as: ‘may’; ‘could’; ‘choice’; ‘possibility’; ‘opportunity to select’ were used commonly. In some institutions, students appeared to be able to choose whether to study respiratory care. Indeed, in some cases, lecturers themselves appeared to be able to choose whether to include respiratory care as part of the curriculum. Respiratory disease was often classed under ‘Long Term Conditions’ (LTCs) and therefore taught alongside, for example diabetes. Case studies were used to link disease, pharmacology, and prevention but again ‘choice’ emphasised that respiratory was often ‘optional’: 

‘So, while we do not teach specifically on respiratory, the student may choose something like air pollution.’ [ID3]
‘Respiratory may be a question in the exam.’ [ID2]

Practice placements central to respiratory learning
Practice placements were often cited as where ‘respiratory learning takes place’ but that depended on the placement and what exposure students had. Use of the PAD (Practice Assessment Document) to embed respiratory skills assessment was cited but little detail given regarding a systematic approach to this. There was a reliance on practice for exposure to specific extended skills such as blood gas analysis, spirometry etc. experience of which was not always monitored or recorded. Simulation of clinical skills included respiratory but again there was a choice from LTCs therefore inclusion was not mandated.

‘These will depend on the students’ exposure, for example a student on placement in intensive care will look at blood gas analysis and tracheostomy and a student in GP practice is likely to experience spirometry and smoking cessation.’  [ID25]



Discussion 
This is the first study to scope the components of respiratory education delivered to pre-registration nurses in UK AEIs, prior to the implementation of the 2018 NMC pre-registration nursing standards. This study emphasises the variation in the delivery of teaching respiratory theory and skills in UK AEIs. 
Overall, there is a lack of consistent teaching and assessment of fundamental respiratory skills in the core pre-registration nursing curricula. Concerningly, some AEIs did not report teaching core respiratory skills at all, including recognised fundamental respiratory skills such as measuring respiratory rate and using pulse oximetry correctly. Measuring respiratory rate is acknowledged to be a core nursing skill, often  the first predictor of clinical deterioration, yet evidence suggests that it is an under-reported sign, often estimated by nurses (Flenady, 2017) and poor monitoring continues to raise concerns ((UK), 2015).Whilst most AEIs did report teaching these fundamental skills, it was unclear what the intensity and/or frequency of such teaching was and what assessment was performed. As most AEIs reported that respiratory learning often takes place during practice placements, this learning may therefore be variable dependent on the area and acuity of the clinical placement, the student and mentor interactions and suitable learning opportunities, adding to the variation and inconsistency amongst individuals, AEIs and regions. 
Perhaps unsurprisingly, topics such as anatomy and pathophysiology featured in the curricula of most providers, although not all. Enabling students to understand basic science can be regarded as a foundation for the application knowledge and, consequently, for the development of respiratory skills, although approaches to teaching and learning basic sciences have been identified as inconsistent and problematic (McVicar, 2014). Similarly, in this study checking competence of inhaler technique was only reported to be performed by approximately 30% of respondents. Many patients are unable to use their inhalers effectively. Inadequate inhaler technique reduces the amount of drug administered to patients, leading to poor disease control, reduced quality of life and increased healthcare utilisation (Lavorini et al., 2008).  In an observational study, only 7% of healthcare professionals recognised all the necessary steps to teach inhaler technique, though 75% said they were involved in teaching inhaler technique to patients (Baverstock M, 2010). Clearly, to educate patients adequately, nurses themselves need to be competent in this fundamental respiratory skill. 
With regards to ‘specialist skills’ such as chest examination, spirometry, and blood gas analysis, few AEIs taught these extended skills to pre-registration nurses.  This would support the approach advocated by the professional development framework for respiratory nursing (Prigmore, 2020) which maps out the further development of such skills as registered nurses progress through their careers. The findings from this study suggested that competence in acquisition of these core respiratory skills was not always assessed, either in a theoretical way (i.e. examination) or in a practical way (i.e. skills simulation).
What wasn’t in the UK curriculum? 
Highlighting what was not taught within the UK curricula was as revealing as what was included. For instance, there was no mention of morbidity, assessment, or interventions with regards to the psychological status or consequences of living with respiratory disease. This is concerning given the prevalence of anxiety and depression in this patient population (R Kellner, 1992). Similarly, there was no mention of symptom burden or management. Patients with respiratory presentations commonly present with cough, dyspnoea and fatigue, all significant manifestations that can impact on quality of life and daily activities (Bloom et al., 2020; Donaldson & Wedzicha, 2013). Overall, curricula appeared to lack a ‘patient centred’ approach to teaching and learning, more commonly focussing on pharmacology and medical management. Notably, however, respiratory health and prevention of respiratory disease was not a significant part of the curriculum in over half of the AEIs, despite being a  feature of health policy in all four of the devolved UK nations (England, 2019). There was very little taught on prevention: even smoking cessation, a key component of public health messaging, was optional (4).

Many chronic respiratory conditions are degenerative and life limiting, it was therefore disappointing that palliative care and end of life care for respiratory patients was also not featured. Palliative care, or end of life care, for respiratory patients has been shown to alleviate symptoms and enhance quality of life and therefore should be incorporated early in the patient’s care pathway (Narsavage et al., 2017). 

 There was also no direct mention of research knowledge skills or evidence-based practice and with only 33% of AEIs referencing clinical guidelines, this appears to be an important omission needed to underpin teaching of respiratory skills and knowledge. Building research confidence in the pre-registration nursing workforce is required to promote safe, effective and innovative practice which is needed at all career levels(McCormack, 2019).
Strengths and limitations  
This study was able to scope comprehensively the provision of respiratory education to pre-registration nursing students owing to its 100% response rate from the 75 UK AEIs approached for the survey. Responses were complete with significant numbers of additional open comments. 
In common with all studies using FOI requests, this study was limited by its reliance on the accuracy of data provided, as it was impossible to crosscheck these data against other sources (Mackridge et al., 2017). Furthermore, in the case of this study, this was often provided from a single individual in each AEI and therefore may not have captured the full scope of provision. Further limitations, aligned with the nature of a FOI data request, include the qualitative narrative that would explore the curriculum detail. So, the study is missing detail with regards to exactly where in the curricula these study hours fall, whether they are entirely mandated or optional and who teaches them. This is important to aid in the development of future curricula aimed at building specialist and core skills. Therefore, a qualitative follow up study to AEIs may be required. 


Conclusions
The global nursing workforce needs to be skilled in assessing and treating people presenting with acute respiratory symptoms and supporting the self-management and care of people living with chronic respiratory conditions. The COVID-19 global pandemic has emphasised the importance of this. Fundamental respiratory skills therefore need to be embedded worldwide in pre-registration curricula to ensure nurses are adequately trained on qualification to care for patients with respiratory presentations and conditions. The new standards for pre-registration nursing programmes in the UK (NMC, 2018) offers an opportunity to providers of pre-registration nursing programmes to flexibly design their own curricula and the autonomy to decide on the proportion of generic and field specific hours provided. 
This study is the first to demonstrate that many UK AEIs do not include fundamental elements of respiratory skills and knowledge in their curriculum. We recommend that, as a minimum, AEIs should equip pre-registration nurses with the core clinical skills for Band 5 newly qualified nurses set out in Table 1. We call on professional respiratory organisations such as the Association for Respiratory Nurse Specialists and the British Thoracic Society to lobby AEIs to embed fundamental respiratory skills in the new curricula. 
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