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ABSTRACT
Objective. (1) To identify whether an online training intervention could increase midwifery students’ knowledge of behaviour change techniques (BCTs) and intentions to use them in practice. (2) To identify students’ views and current experiences of talking to women about weight-related behaviour change. 
Design. Mixed methods study involving pre- and post-training assessments, and qualitative interviews with midwifery students. 
Setting. Online training course delivered at a University in the North of England, UK. 
Participants. Midwifery students in the third year of their undergraduate degree during 2015-16. 
Intervention. Online training focused on equipping students with knowledge of theoretically-informed BCTs, and the skills to use them opportunistically in existing practice settings. 
Measurements. Likelihood of discussing obesity with women was assessed via a 12-item, 7-point Likert scale assessing students’ attitudes, subjective norms, perceived behavioural control, and intentions. A 14-item checklist was used to assess BCT knowledge whereby students selected recognised BCTs (of 7 correct, 7 false). Students’ views and experiences of current practice was explored through in-depth, semi-structured one-on-one interviews with a member of the research team. 
Findings. Students’ subjective norms, perceived behavioural control, and knowledge of BCTs increased post-training but intention and attitudes did not. Interviews revealed three themes accounting for students experiences and views of behaviour change practice: (1) ‘How training fits with current encounters with maternal obesity in midwifery training’ (2) ‘TEnT PEGS prepares students for practice’, and (3) ‘Value of tailored training’.
Key conclusions. Online BCT training can improve the midwifery students’ confidence, knowledge and beliefs that this is part of their role. They also reported finding the training helpful in better preparing them for this challenging element of their routine practice. 
Implications for practice. Online BCT training can be used to prepare undergraduate midwifery students for practice. 
HIGHLIGHTS
· Online training for student midwives increases their knowledge about behaviour change techniques, and their confidence and beliefs about having effective conversations about health behaviour. 
· Training did not change participants’ intentions to have or attitudes towards effective conversations about health behaviour, but pre training levels of attitudes and intentions were already high. 
· Online training for student midwives is feasible and acceptable. Interviews indicated that student midwives felt this session prepared them for the challenge of having these conversations in practice. 
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INTRODUCTION 
Obesity is an increasing public health concern due to the growing number of people affected. The prevalence of obesity among adults has increased year on year internationally, for example in the UK rising from 14.9% to 25.6% between 1993 and 2014 (Public Health England, 2016). Obesity causes substantial illness burden, increasing the risk of many cancers (Renehan et al, 2008) and disabling conditions such as osteoarthritis, asthma, chronic back pain, type II diabetes and cardiovascular disease (Guh et al., 2009). By 2030 it is estimated that a further 11million UK adults will be obese, contributing up to £2billion per year in health care costs required to treat the associated preventable diseases (Wang et al., 2011). Reducing obesity is therefore a public health priority for the UK government (Department of Health, 2011).
Pre-pregnancy maternal obesity is associated with increased risk of a range of structural fetal abnormalities (Stothard, et al, 2009) as well as pre-eclampsia, and obstetric outcomes such as induced labour, emergency caesarean delivery, stillbirth, post-partum haemorrhage, gestational hypertension and macrosomia (Bhattacharya et al., 2007). Maternal obesity also has ongoing risks for children. A meta-analysis showed that children born to women with pregravid obesity are three times more likely to be obese than those born to normal-weight mothers (Yu et al., 2013) and are less likely to breastfeed (Lyons et al., 2018). Compared to individuals without obese parents, adults with two obese parents are 2.5 times more likely to develop metabolic syndrome and three times more likely to suffer angina or myocardial infarction (Han et al., 2015). Sibling comparison studies in the offspring of bariatric surgery patients, which controls for some familial confounding variables (Smith et al., 2009; Kral et al., 2006), indicates these results are not solely products of shared lifestyle factors.
Even for normal weight or overweight women, excessive weight gain in pregnancy brings additional health risks. Although there are no evidence-based guidelines on recommended pregnancy weight gain in the UK (National Institute for Health and Care Excellence 2010), the US based guidelines (Subcommittee on Nutritional Status and Weight Gain During Pregnancy et al., 1990), and more recently updated gestational weight  guidance (Institute of Medicine 2009), are frequently used to estimate optimum pregnancy weight gain. 
Gestational weight gain (GWG) above American guidelines (Subcommittee on Nutritional Status and Weight Gain During Pregnancy et al., 1990; Institute of Medicine 2009) increases the risk of caesarean delivery and macrosomia (Asvanarunat, 2015: Goldstein et al 2017), offspring adiposity all the way into adulthood (Oken, et al, 2007; Oken, et al, 2010; Schack-Nielsen, et al, 2009), and post-partum weight retention (Siega-Riz et al., 2009). Excess GWG is often carried into future pregnancies (Greene, et al, 1988; Maddah & Nikooyeh, 2009; Gunderson, et al, 2009), exacerbating the problems associated with maternal obesity described above and exposing the mother and future children to increased risk of personal health problems.
There are important economic arguments why interventions are needed to manage weight needs of pregnant women. The costs of providing pregnancy and obstetric care are 23% higher for overweight women and 37% higher for obese women than for women with normal Body Mass Index (BMI, Morgan et al., 2014). In the UK, this is in the context of obesity contributing to annual costs to the overall economy of £27billion, including £6.1billion in National Health Service (NHS) costs (Public Health England, 2015). Interventions which assist overweight and obese women to achieve a normal BMI, therefore reducing healthcare use to that of normal-weight women are cost-effective at less than £1171.34 per person (Morgan et al., 2014). 
Obesity can be reduced through lifestyle changes and adoption of healthy behaviours such as increased physical activity and reduced intake of calorific and fatty foods (Hill & Peters, 1998). Cochrane reviews have shown that healthcare professionals use diet and exercise behaviour interventions to support women to lose weight after pregnancy (Amorim et al, 2013), and prevent excessive weight gain in pregnant women (Muktabhant, et al, 2015), but not during pregnancy (Furber et al 2013). Pregnancy presents a series of ‘teachable moments’, events or circumstances, which create salient health concerns with links to health behaviours. Women are motivated to change behaviour for the benefit of their baby’s health, and benefits from regular presence of health care professionals (Phelan, 2010; Cohen, et al, 2011). 
Health care professionals understand the importance of GWG and obesity and are motivated to address the issues in consultation, yet find it uncomfortable to discuss health-related behaviour change with patients (Chisholm et al, 2012a, Heslehurst et al., 2014). A meta-synthesis demonstrated that midwives report substantial problems in discussing lifestyle and behaviour, fearing offending women lest it damage the supportive relationship they were trying to build (Willcox et al., 2012), leading some to avoid the topic altogether (Heslehurst et al., 2013). It is also viewed as a relatively low priority compared to issues such as smoking cessation, with a ‘comparative lack of supporting resources’ for conversations about obesity (Heslehurst et al., 2014, p. 472). Other healthcare professionals supporting women during pregnancy and postnatal periods also find these discussions challenging and miss opportunities to initiate behaviour change talk (Talbot et al, 2018).

Other obstacles to engaging with women in weight-related conversations include a lack of confidence in how to approach such conversation effectively (Macleod et al., 2012). This is despite numerous clinical recommendations (WHO 2008; NICE, 2010), professional body recommendations (NMC 2009, 2015) and initiatives such as Making Every Contact Count [MECC] (NHS Yorkshire and Humber, 2012) advocating that midwives explicitly address behaviour change with women. MECC (PHE, 2016) is a Public Health England initiative. Education for midwives on communicating about obesity during childbearing is limited and there are no specific education strategies identified to enhance skills in effective communication with women about their weight, and also helping them to facilitate change. At the university where these authors are based, generic communication skills were taught, followed by face to face role plays acting out scenarios that typically may be encountered during antenatal care.  Obesity and its challenges and opportunities for change were not included prior to this intervention being developed. 
The Theory of Planned Behaviour (Azjen, 1991) may be a useful approach to understanding why midwives struggle in these conversations. The theory identifies three key predictors of intention, which in turn predict behaviour – in this case engaging in conversations about obesity-related behaviour: i) attitudes, such as the expectation of negative patient response; ii) social norms, such as the importance your peers or seniors see in this work; and iii) perceived behavioural control, i.e. believing you hold regarding the time, confidence and skills you have to do the job effectively. Heslehurst et al. (2014) identified that throughout the literature midwives consistently expressed the need for training to deliver these behaviour change conversations sensitively and effectively. 
After finding similar challenges for medical professionals engaging in behaviour change conversations (Chisholm, et al, 2012a), a behaviour change communication toolkit was developed that comprises evidence-based behaviour change techniques (Michie et al 2011, Michie et al 2013). This toolkit labelled ‘TEnT PEGS’ (for full details see Chisholm et al 2013a) has been shown to be feasible and acceptable for medical students, and training in this approach increases their intention to discuss obesity-related behaviour change with patients (Chisholm et al, 2015). The focus of this study is to build upon this work to test if an adapted version of this training package would be similarly helpful for midwife students. 
The aim of this study was therefore to evaluate an online TEnT PEGS training package for midwifery students. Specific research questions were:
1) Can an online teaching package effectively transfer knowledge about behaviour change techniques to midwifery students? 
2) Can training in the TEnT PEGS toolkit increase student midwives’ intention to use helpful behaviour change techniques in conversations with women about obesity? 
3) What are student midwives’ views about behaviour change talk in practice and their perceptions of this training? 

METHODS
Design
This mixed-methods sequential design study comprised a repeated measures questionnaire and qualitative interviews. Mixed methods were most appropriate as we wanted to asses changes as a result of the training intervention but also explore in depth student midwives’ views. It was approved by a University Ethics committee (ref. 11259 [UREC committee 4]).

Participants and procedure
The sample was drawn from all third year midwifery students studying at a large University in the North of England during the academic year of 2015–16 (n=67). 
All final year students registered on the undergraduate midwifery education programme were provided in advance with the participant information sheet about the study and invited to complete a paper version of the pre-training questionnaire during an introductory lecture-style teaching session. All students had access to the online TEnT PEGS training package which was delivered through Blackboard, an online learning environment used by students to submit work and access course materials. The training has been previously delivered within face-to-face sessions (Chisholm et al, 2015), and was adapted to midwifery practice and delivered as an e-learning package, in order to manage limits of curriculum space, availability of staff and student teaching time.  Specific elements which had been adapted for midwifery trainees included the following: stating that the session is aimed towards both midwifery and medical trainees; reorienting module content descriptions to ‘childbearing women’ rather than ‘patients’; and inclusion of an explanation of the links between obesity and childbearing-related illnesses. All other aspects of the training including all interactive activities, information provided, and the TEnT PEGS toolkit itself remained unchanged. 
As part of scheduled teaching, student midwives were given a month to complete the online TEnT PEGS training. A post-training questionnaire was embedded within a Blackboard training session and upon completion all students were invited to take part in a qualitative interview to explore their views about the teaching package in terms of its relevance and utility to midwifery practice. Completion of the training, though not the research questionnaires or qualitative interview, was part of their statutory professional attendance on the midwifery programme (Nursing & Midwifery Council, 2009) Student interviews were arranged to take place either in person on the University campus, or over the phone, according to their preference. 

Pre- and post-training questionnaire
A two-part questionnaire was used that had been previously validated in a similar health professional undergraduate teaching context (Chisholm et al. 2015). Section one comprises a 12-item, 7-point Likert scale assessing TPB constructs (item stems are in Table 1 – attitudes, subjective norms, perceived behavioural control, and intention regarding engaging in behaviour change discussions with obese women. Example items include ‘For me, discussing ways to adopt healthier lifestyles with obese patients will be: worthless – valuable” (attitude item); “People who are important to me want me to discuss lifestyle change with obese patients” (subjective norm item); “For me, discussing lifestyle change with obese patients will be: difficult – easy” (perceived behavioural control item); “I want to discuss lifestyle change with obese patients in the future” (intention item). Section two of the questionnaire assesses students’ knowledge about what BCTs are included within the TEnT PEGS framework to facilitate behaviour change with women. From 14 items (7 BCTs from TEnT PEGS; and 7 commonly used but often ineffective techniques e.g. scare tactics) participants were asked to identify which statements they thought were useful to use with women (yes/no). For full list of knowledge items, see Table 2. 
Demographic data was not collected as part of the questionnaires. 
Post-training qualitative Interviews
Semi-structured individual interviews were conducted to explore participants’ views of behaviour change conversations with pregnant women and their experience of the TEnT PEGS training package. Interviews were selected because they can provide rich accounts of personal experience and opinions (Britten, 1995). Interviews were semi-structured following a topic guide which covered overall impressions of the course, relevance, structure and delivery, what students felt they had learnt and how they had used, or would use, the training in practice (full topic guide available on request). Interviews were conducted face-to-face (n=3) or by telephone (n=5) with one of three researchers (SA, CL, ER). Interviewers combined open questions to facilitate participant-led discussion and allow unanticipated ideas to arise, with closed questions to probe and clarify details of the discussion. Interviews were digitally audio-recorded (apart from 1 recording which failed, comprehensive notes were written for this interview) and transcribed verbatim (removing any identifying information such as names and places). 

Analysis 
The questionnaire data were entered into SPSS (version 22), tested for normality, and individual missing data items were reassigned with the mean value of completed scores for that variable. Change between time 1 and 2 scores were then assessed using paired t-test for normally distributed data, and Wilcoxon Signed Ranks test for non-normally distributed data. 

Interview data were explored via an inductive thematic analysis (Braun & Clarke, 2006). This process included familiarisation of the data (reading of transcripts, noting relevant/interesting data pertinent to the research objective), code generation (reflective note taking to identify relevant segments of data and highlighting emergent patterns), theme identification (grouping of patterns/codes to form broader themes and sub-themes), theme reviewing (iterative scrutiny of interview transcripts and emerging theme structure including assessment of theme boundaries, overlap, and ambiguities), and defining themes and sub-themes (development of titles/labels to accurately reflect the content). Three team members independently analysed the data before coming together as a wider group to discuss the resulting thematic structure and form consensus over ambiguous data. 

RESULTS
Sixty-three of 67 registered students (94%) completed the training. Fifty-two (of 67 registered students, 78%) completed both the pre and post–training questionnaires. Of these, 20 students consented to take part in a qualitative interview, and eight were available to do so during the study period. See Figure 1 for details of recruitment to the study and completion of questionnaires. 

[Figure 1 about here]

Questionnaire findings

Students were asked their beliefs about discussing weight-related behaviour change with women (within-group comparisons shown in Table 1). There was a significant increase in students’ subjective norm and perceived behavioural control scores following the training. No significant changes in students’ intention or attitude towards discussing weight-related behaviour change with women were observed. 
Regarding knowledge of BCTs within the TEnT PEGS framework, students scored a median of 9 out of 14 (Range = 5-12) on the BCT checklist prior to training, and 13 out of 14 (Range = 7-14) following training. A Wilcoxon Signed Rank test indicated that this difference was statistically significant (z = -5.923, p < .001) with a large effect size (r = .70). Table 2 displays the change in percentage of correctly identified BCTs by students before and after completing the training. 

[Table 1 and 2 about here]

Interview findings
Eight midwifery students completed an interview. All were female, four reported their ethnicity as British, 1 as Black African, and 3 were unknown. Mean age was 29 years old, S.D. = 8.7, Range = 20-40. Interview length ranged between 9 and 41 minutes, Mean = 22 minutes (S.D. = 13.5). 

Findings from the interview analysis are organised into three themes: (1) ‘How training fits with current encounters with maternal obesity in midwifery training’ (2) ‘TEnT PEGS prepares students for practice’, and (3) ‘Value of tailored training’. Each theme is described in turn with illustrative quotes included (labelled with non-identifying codes, e.g. ‘ID 01’).

Theme one: ‘How training fits with current encounters with maternal obesity in midwifery training’ 

Despite being students, interviewees were already involved in engaging with and discussing weight and obesity with women they encountered on placements and described feeling particularly ‘nervous’ and ‘awkward’ in these encounters and felt that student midwives are ill-equipped to have these conversations. Although participants had not all yet discussed lifestyle change with obese women, many had and some were already anxious about having these conversations, anticipating them as being challenging. Participants perceived that the training package had provided them with some direction in an area that had worried them. 

“It just gives you alternative things to say and I always felt a bit nervous when talking to ladies” (ID 1)

The main source of their anxiety was concern about how they would be perceived by women, as they didn’t want to seem ‘patronising’ or ‘insulting’. Obesity was acknowledged by participants to be a ‘sensitive’ area, and some felt that it was regarded as a ‘taboo’ subject. 

Participants described having observed behaviour change conversations occur in clinical practice and in their own personal experiences (i.e. being maternity service users), which then shaped the way they felt about delivering the same content to other women. They recognised some of the techniques they had encountered as being ineffective at the time, even without an understanding of the TEnT PEGS training package. Additionally, exposure to counterproductive techniques within their clinical experience led to these students reporting awareness of situations when women are provided with sub-optimal lifestyle behaviour change support. For example, students recalled times when women were given ‘direct instruction’ or ‘general advice’, which are not supported by evidence or included within the TEnT PEGS behaviour change techniques framework. 

“I was told to lose weight, and made to cry at the hospital, cause it was just a case of ‘you’re fat’ you need to eat less and move more” (ID 7)
(note – this student had experience of being a maternity service user)

Students reported observing a ‘lack of follow-up’ from other midwives working in practice, which limited learning about how to go on to deliver the content themselves. They also noted how the topic of managing women’s obesity was often deferred to others:

“It’s never followed up on or they mention being referred to a dietician but I think it’s trying to pass it on a bit sometimes I feel.” (ID 1)

Participants justified how appointment ‘time constraints’ left healthy lifestyle change as a neglected topic that was sometimes passed on (despite recognising at the same time, the unique position they were in to address these issues with women – Theme 1). 

Theme two: ‘TEnT PEGS prepares trainees for practice’

The content of the TEnT PEGS training was well received. It was viewed as being relevant to routine practice and something participants could envisage using. These students felt that exposure to the TEnT PEGS content improved their confidence and made them feel less ill-equipped to manage obesity with women in practice. 
The midwifery students found the online learning package to be ‘valuable’ and they believed it gave them ‘effective’ tools to use in practice. They specifically described how it gave them ideas about how they could initiate obesity-related conversations and what to say to women to support them in changing associated behaviours.

“It was better than I expected because it gave you like certain things that you shouldn’t be saying to people. Things to encourage and it made me think about it differently” (ID 4)

The participants commented on the ‘choice of phrasing’ that TEnT PEGS offered them, and that the package revolved around ‘encouragement’ as opposed to other counterproductive techniques they may have previously witnessed. Many also agreed that the package was ‘relevant’, although there was some deliberation about the specialism of this package being specifically for midwifery.

“Some of them [video clips] obviously because of midwifery like they weren’t relevant particularly... I didn’t really feel like I learnt much from them” (ID 10)

It was apparent to students that TEnT PEGS was designed for a wider range of health professionals. For example students disliked that scenarios included the term ‘patients’ as this is not a term commonly used in the field of midwifery. Students suggested instead to develop ‘specialist alternative’ versions of the TEnT PEGS package. They nevertheless still felt that TEnT PEGS would be useful for other healthcare professionals, and applied to multiple lifestyle behaviours wider than obesity. 

“I think that would be like, doctors, nurses and midwives, all sorts of people could use it, it’s quite a simple way of breaking it down.” (ID 7)

“I think you should definitely use that structure for like erm, smoking cessation and things like that as well.” (ID 19)

Here these student midwives saw the value of the package, and recognised it as suitable for not only an extension of services for pregnant women such as “antenatal clinics” (ID 1), but also across all healthcare divisions. This moves away from the tendency to pass on responsibility to another branch of healthcare, and suggests instead a new standardised way of responding to lifestyle behaviour challenges so that patients can be supported at any stage or in any situation linked to lifestyle. The student midwives noted that they could see themselves using these behaviour change techniques in practice and that it was ‘generalisable’ and could be used on multiple behaviours like drinking and smoking. 

Theme three: ‘Value of online delivery of training’

Students liked the ‘interactive’ elements to the package (e.g. video clips), and wanted more of this interactivity, even extending to a face-to-face delivery option. Students did report that the main benefit of the online delivered package was the ability to work through it at your own pace. 

“But I think that this way (online) you could go at your own pace, and take longer on the bits that you want to.” (ID 4)

Students believed it was valuable to have time to work on elements of the training that they wanted to. As previous themes have suggested, student midwives have not had much experience in this area of lifestyle change communication, and having their own time to complete the online learning package meant that they could take their time and maximise their understanding. However, this led to a desire for further steps to consolidate this acquired knowledge, especially as it was novel. 

“It would have been good if we’d of had a bit more information in the lecture and then it was maybe followed up by the TEnT PEGS. Or maybe TEnT PEGS then followed up by a lecture.” (ID 6)

There was consensus amongst participants that face-to-face content such as a lecture, workshop, or discussion group would be a valuable addition to their education and would help them to embed the knowledge further. In particular, Students suggested holding sessions in which feedback could be available of their own skills and performance for example, via role plays or assessment. 

“And then it would be interesting to see what you, like the people who are designing it or the people that are specialists thought as well, so you could compare whether you were along the right lines, what you could do to improve it.” (ID 14)

As the TEnT PEGS strategies were deemed novel and largely unfamiliar to participants, they wanted to make sure they were taking on board the best information to use in practice. They wanted more ‘examples’ and a ‘repetition’ of the information, either through lecture content or by receiving feedback. Participants liked examples provided through video clips of health professionals, but also wanted to see examples from service users. 

“If there was an example of like a person who had like a patient not just a health care professional, if they could like say what had helped them or which parts of it had worked for them ... a testimonial of someone who’s like changed from it, or thought it was good.” (ID 19)

DISCUSSION
Key findings, interpretation and implications
This study evaluates a novel approach to supporting student midwives to have obesity management discussions with women. Following training, student midwives are more likely to believe that (a) behaviour change discussions with women form an expected part of their clinical role, and (b) they are able and confident to hold these discussions. Both the questionnaire and interview findings support this increase in subjective norm and perceived behavioural control (PBC) beliefs. The findings do not however, support that students’ attitudes towards having these conversations become more positive following training, nor that students have greater intention to hold behaviour change conversations with women in practice. As other previous work has not been carried out in this area, further work is required to investigate how these findings might translate to students’ practice behaviours, for example identifying the extent to which confidence (or PBC) medicates actual behaviour (initiation of obesity discussions or implementations of BCTs) in practice. 

Findings indicate that the TEnT PEGS training will increase student midwives’ knowledge of behaviour change techniques. For all technique categories (Tailored plans, Environment, Thoughts, Perform and practice, Emotions, Goals, and Social support), there was an increase in the percentage of those student midwives’ identifying techniques correctly.  Students were also more likely to reject unhelpful techniques following training. This relates to previous work where health professionals commonly use alternative and arguably less helpful techniques such as scare tactics, or information giving alone (Britt et al 2004; Epling et al 2011).  

Following training, student midwives reported that they valued the TEnT PEGS training package, seeing it as an asset to their communication training particularly in sensitive or challenging situations such as obese mothers. Interview findings revealed that even at this stage of their training they are struggling with the concept and experience of having these conversations with women and that they appreciated this structured training approach which draws directly upon existing theory- and evidence-bases in behaviour change science. 

Although the questionnaire findings did not identify a significant increase in student midwives’ attitudes or intentions towards having behaviour change conversations with obese women following the training, they did express in interviews that the training strengthened their beliefs around how important and valuable these discussions are. Further research is needed to identify how the training might change attitudes or intentions toward obesity discussions in a more representative sample of students. 

This study supports previous literature that suggests midwives find lifestyle change communication challenging (Furber et al 2011; Olander et al 2011, Singleton and Furber, 2013; Heslehurst et al., 2013). TEnT PEGS training is a specific tool for student and qualified midwives to help them support women throughout their pregnancy, and encourage these women to make positive behaviour changes. This research also builds upon literature which emphasises the importance of capitalising upon ‘teachable moments’ such as pregnancy (Phelan, 2010). Participants recognised that pregnancy is an ideal time to address lifestyle behaviours such as physical inactivity, healthy eating, and obesity management. The TEnT PEGS training offers an approach to this, which is based upon latest understanding of how best to support people to make change to their behaviour. Midwifery students would like this to be further embedded within their education programme by providing additional opportunity for feedback or discussion of the skills taught. Further research could identify how best these components could be added to the online module and the extent to which this may influence training outcomes and midwife intentions and practice behaviour. 

Strengths and limitations
Strengths of the study included the multi-disciplinary approach, including researchers in the fields of health psychology, midwifery, and medicine. Hesse-Biber (2016) points out that in order to study complex health care issues, interdisciplinary research teams are key in considering the varying factors. There was also frequent discussion among the researchers, which enabled a greater and deeper level of analysis. A further strength of the study is the demographic variability of student midwives in terms of their age, ethnicity and mothers in the group. This provided the data with a good spread of personal opinions, and some opportunities to discuss personal experiences with maternity health services. Finally, the mixed methods design offers benefit of including breadth in the data through a larger sample size alongside the depth of individual detailed accounts, maximising the strengths of each method (Ozawa & Pongpirul, 2013). Qualitative data explores a phenomenon whereas quantitative data confirms research questions on said phenomena (Lakshman et al, 2000). 

There are a few potential limitations. Firstly the potential for bias in the findings. It is likely that students who do not see the relevance of the TEnT PEGS package, or held more negative attitudes towards behaviour change and communication training are less likely to engage with the training and associated research (Salmon et al, 2007). To some extent this was overcome by embedding the training within the curriculum and establishing a timetabled training slot – and 94% of registered students completing the online package. It is possible however that these were also students who already had greatest skills and knowledge in the area, hence greater benefits may be achieved by targeting and accessing the entire cohort, which would be possible if the training and assessment was mandatory. The uptake of the interview was more problematic as only eight of the 20 recruited participants (of 67 registered students; 12%) took part in an interview and it is likely the full range of views about the training experience were not captured. 

This was a within-subject design and change in students’ knowledge and skills may be due to some other feature of their training (e.g. experience). The maximum period between questionnaires was four weeks, so it is unlikely significant changes would be expected in this period, however a randomised controlled trial would help to draw firmer conclusions around efficacy of the intervention. The complexity of conducting research in educational settings (due to timetabling constraints due to clinical placements, contamination due to shared resources between students and staff, ethics of withholding good training practice) limits the quality of research in the field (Chisholm et al, 2012b; Chisholm et al, 2013b; Fillingham et al, 2013; Todres et al 2007).  

CONCLUSION
This study supports a need for health psychology informed communication training for midwifery students and indicates that an online learning tool like TEnT PEGS is a plausible and valuable way for midwifery students to learn how to deliver successful lifestyle change communication. 
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Figure 1. Recruitment of participants and completion of quantitative and qualitative data
67 3rd year midwifery students
4 non-attenders
63 Time 1 Questionnaires (6% dropout)
20 consented to interview (68% dropout)
52 Time 2 Questionnaires (17% dropout)
8 interviews completed (60% dropout)

















Table 1: Comparisons between TPB scores pre and post training
	Item
	Construct
	Time 1
Median (range)
	Time 2
Median (range)
	Z
	p
	r

	I intend to…
	Intention
	6 (1-7) 
	7 (2-7)
	-1.842
	.065
	.255


	I expect to…
	Intention
	7 (1-7)
	6 (5-7)
	
	
	

	I want to…
	Intention
	6 (1-7)
	6 (4-7)
	
	
	

	
	
	
	
	
	
	

	Bad-Good
	Attitudes
	7 (4-7)
	6 (3-7)
	-1.468
	.142
	.204

	Worthless-Valuable
	Attitudes
	7 (4-7)
	6 (4-7)
	
	
	

	Unpleasant-Pleasant
	Attitudes
	4 (1-7)
	4 (2-7)
	
	
	

	
	
	
	
	
	
	

	People think I should…
	Subjective norm
	5 (1-7)
	6 (4-7)
	-4.103
	< .001
	*.569

	It is expected of me…
	Subjective norm
	6 (1-7)
	7 (4-7)
	
	
	

	People want me to…
	Subjective norm
	4 (1-7)
	6 (4-7)
	
	
	

	
	
	
	
	
	
	

	I am confident…
	PBC
	5 (1-7)
	6 (3-7)
	-3.991
	< .001
	*.553

	I will have control…
	PBC
	5 (1-7)
	6 (2-7)
	
	
	

	Difficult-Easy
	PBC
	3 (1-7)
	3 (1-6)
	
	
	


Notes. Each item used the core phrasing ‘discuss lifestyle change with obese patients’ within it. Full questionnaire available on request form the authors. PBC = Perceived behavioural control. Inferential statistics indicate within group comparisons conducted on combined construct scores. * = indicates large effect size (Cohen, 1988). 








Table 2: Percentage of identified behaviour change techniques at time 1 and time 2
	Checklist statement
	BCT included within TEnT PEGS (y/n)
	Percent correct at time 1
	Percent correct at time 2

	Tell them that their health will continue to deteriorate with such low physical activity levels
	Scare tactic/warning (N)
	84.13
	92.31

	Ask them how they might feel about their weight in 10 years’ time
	Imagery (Y)

	20.63

	57.69


	Ask them to keep a food diary for 2 weeks
	Monitoring (Y)
	71.43
	82.69

	Inform them of the likely consequences of their unhealthy behaviours   
	Inform consequences (N)
	38.10
	80.77

	Encourage them to believe in themselves through using positive comments 
	Self-talk (Y)
	92.06

	100

	Ask them to think about things that might prevent them from changing 
	Relapse prevention (Y)

	73.02

	90.38


	Describe the associations between obesity and cardiovascular diseases 
	Generic information (N)

	71.43

	86.54


	Discuss specific feasible steps to achieving changes in their diet 
	Goals (Y)

	93.65

	96.15


	Tell them they need to increase their activity levels 
	Direct instruction (N)

	71.43

	94.23


	Discuss how they might avoid places where sticking to a healthy diet is particularly difficult 
	Change environment (Y)
	28.57

	88.46


	Highlight how important it is to reduce their fat intake 
	Emphasise importance of change (N)
	61.90

	82.69


	Prompt them to use other people in their lives for support 
	Social support (Y)

	92.06

	96.15


	Provide them with national weekly recommendations for physical activity levels 
	Information giving (N)

	69.84

	82.69


	Explain they key reasons why obesity causes health problems

	Provide reasons to change (N)
	14.29

	63.46
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