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Abstract
Background  Cardiovascular disease (CVD) is a prevalent cause of morbidity and mortality globally. Nurses and 
nursing students are in an optimum role to assess, manage and promote lifestyle changes associated with CVD risk. 
Patients and service users are more likely to adopt these changes if the person delivering the information embodies 
this lifestyle themselves. Literature suggests that nurses and nursing students show detrimental behaviours in 
association with smoking, obesity, nutrition, physical inactivity and alcohol. It is therefore essential to address CVD 
risk factors, management and lifestyle promotion early on in a healthcare professionals’ career- ideally the university 
delivering their nursing program. This aligns with the Nursing and Midwifery Council curricula in the United Kingdom 
(UK) on the topic of public health and health promotion. Although already taught there is a gap between knowledge 
and adoption of healthy lifestyle behaviours. This is potentially resolved through consolidating self-efficacy in nursing 
students and their ability to apply theory to practice.

Methods  This study will evaluate a digital educational resource: ASMOSUS. This resource was co-designed with 
nursing students, academic and clinical staff to provide the skills to assess CVD risk, motivate change and encourage 
adoption of a healthy lifestyle in themselves and others. All nursing students will receive the ASMOSUS digital 
resource as part of their routine teaching, followed by either a 90-minute face to face tutor-led class or via a live online 
platform such as Microsoft Teams to consolidate skills with their peers. A mixed-methods study will be carried out in 
two phases. Phase one will use two questionnaires to investigate student knowledge on CVD risk and self-efficacy, 
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Background
Cardiovascular diseases (CVD) are the leading cause of 
death globally [1]. Early identification and management 
of CVD risk factors are essential in the prevention of 
the potential complications that can arise from this non-
communicable disease. Within the healthcare workforce, 
nurses are optimally situated to identify CVD risk factors 
and support people with adopting healthier lifestyles, 
thus reducing mortality and morbidity [2]. Patient and 
public compliance with advice issued by nurses is influ-
enced by the health-related behaviours of these health-
care professionals [3]. However, literature suggests that 
the health of student and registered nurses in the United 
Kingdom (UK) is sub-optimal. Detrimental levels of 
obesity [4, 5], smoking [5, 6] alcohol consumption [5, 6] 
physical activity [5, 6] and dietary intake [6, 7] are evi-
denced in these populations.

Unfavourable lifestyle behaviours identified in nursing 
students [5, 6] have the potential to diminish their capac-
ity to influence the adoption of cardioprotective lifestyles 
in others [7]. The Nursing and Midwifery Council (NMC) 
is the governing body that informs the undergraduate 
nursing curricula content across the UK but also who 
students must declare themselves fit to practice to on 
completion of their nursing program. One of the NMC 
proficiency standards suggests that nurses should have 
‘an ability to manage their own personal health and well-
being and make a significant contribution to health pro-
motion.’ [8]. Health promotion is a taught element of the 
nursing curricula, and it is therefore unlikely that these 
unfavourable lifestyle behaviours can be explained by a 
lack of knowledge. It may be related to self-efficacy, an 
individual’s confidence with executing a specific behav-
iour [9] in influencing the ability of nursing students to 
implement healthy lifestyle behaviours. A correlation 
between health-promoting behaviour and enhanced self-
efficacy has been demonstrated in nursing students [10].

It is known that student application of theory into prac-
tice can be challenging [11], with a recent study in the UK 
concluding that educational interventions that improve 
the implementation of health-related behaviours for stu-
dent nurses are warranted [12]. A European study [13] 
found that qualified cardiac nurses felt under prepared 

for their role with more education required on CVD risk 
factor management. This is supported in a further study 
[14] that cites a barrier to CVD prevention in patient 
care is a deficit in professionals’ knowledge. It is impor-
tant to narrow this knowledge gap as it appears to widen 
through years of practice. To address this requirement in 
educational improvement, the study team across Queen’s 
University Belfast (QUB) and Edinburgh Napier Univer-
sity (ENU) have co-designed and developed, with nursing 
students a digital resource called ASMOSUS (ASsessing 
cardiovascular risk, MOtivating change, and SUStain-
ing a healthier lifestyle in themselves and others), which 
aims to teach students knowledge and skills in CVD risk 
assessment, management and cardioprotective lifestyle 
implementation.

Aim
The aim of this study is to carry out a mixed-meth-
ods evaluation of the impact of the ASMOSUS digital 
resource on the knowledge, attitudes, ability of CVD risk 
management and healthy lifestyle implementation of first 
year undergraduate nursing students at QUB and ENU.

The study objectives are to:

 	• Investigate the effect of the ASMOSUS resource on 
students’ knowledge and self-efficacy with CVD risk 
management and healthy lifestyle promotion, and the 
suitability of the resource.

 	• Explore the students’ experiences with the 
ASMOSUS resource and their perspective regarding 
its’ impact on their skills, confidence and ability 
with CVD risk management and implementing or 
promoting healthy lifestyles.

Digital ASMOSUS resource
The digital resource has been developed following co-
design methodology [15, 16] in a 2-stage process. Stage 
1 consisted of two on-line workshops, using an itera-
tive approach to content development. The content was 
informed by nursing students (n = 3) QUB and (n = 4) 
ENU and facilitated by academic staff representing both 
universities. Workshop 1 was an exploration of knowl-
edge, learning requirements and relevant educational 

using a pre-post test design. Phase two will explore the experience of the students in using the resource and the 
impact on their skills and self-efficacy using focus groups.

Discussion  This study has the potential to engage nursing students as the health professionals of the future in the 
early adoption of the knowledge and skills in CVD risk assessment, management and promotion of a healthy lifestyle. 
This will inform not only the health and wellbeing of nursing students themselves but translate into role modelling for 
patients and optimal patient care.
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topics. Workshop 2 developed ideas of preferred plat-
form, layout and formatting of the resource.

The information from the workshops was collated and 
consolidated by the study team to draft the content and 
structure for the ASMOSUS resource. Essential top-
ics were identified as lifestyle behaviours and CVD risk, 
CVD risk assessment and Motivational Interviewing. 
Resource development was carried out by expert digi-
tal resource engineers Focus Games Ltd., to last around 
30  min, provide self-directed learning and have anima-
tions, quizzes and simulated scenarios. The self-directed, 
digital resource will be supported by the application of 
learning workshops face-to-face on campus or via a live 
online platform such as Microsoft Teams, lasting 90 min. 
These will be tutor-led and allow nursing students to 
undertake motivational interviewing scenarios with their 
peers (Supplementary file 1).

Methods
The study will use an explanatory sequential mixed meth-
ods design to investigate the effect of using the ASMO-
SUS resource as part of routine teaching for cohorts of 
year one nursing students across two universities (one in 
Northern Ireland and one in Scotland). The study objec-
tives will be achieved in 2 phases. Phase 1 a pre-post 
questionnaire design and phase 2 online focus groups.

All year 1 undergraduate nursing students, across all 
fields (adult, learning disability, mental health, children 
and young people) from both QUB and ENU who receive 
the ASMOSUS resource via routine teaching will be eli-
gible for recruitment. The approximate yearly intake of 
both universities is 1350 students. Year 1 undergradu-
ate nursing students are the chosen population as their 
awareness and behaviours with regards to cardiovascu-
lar disease risk and awareness are similar to the general 
population characteristics. Commencing this awareness 
of cardiovascular disease and motivational interviewing 
early in their nursing programme allows for modifiable 
lifestyle behaviours that are not favourable to be adapted 
sooner.

A sample of at least 491 students is required to achieve 
a representative sample for Phase 1 data collection 
(n = 249 QUB and n = 242 ENU). Sample size was deter-
mined through a power analysis calculation using Rao-
soft ​h​t​t​p​​:​/​/​​w​w​w​.​​r​a​​o​s​o​​f​t​.​​c​o​m​/​​s​a​​m​p​l​e​s​i​z​e​.​h​t​m​l, based on a 
total available sample size of 1350, at a confidence level 
of 95% and an accepted margin of error 5%. Thus ensur-
ing that the study has a sufficient likelihood of detecting 
statistically significant differences between the pre and 
post-test responses for the Attitudes and Beliefs about 
Cardiovascular Disease (ABCD) Risk questionnaire [17] 
and the ASMOSUS Impact Questionnaire (Supplemen-
tary file 2).

In Phase 2, recruitment sample aim for four focus 
groups with five participants per group is n = 20 (n = 10 
QUB and n = 10 ENU). The choice of n = 20 students for 
focus group aligns with qualitative research principles 
that emphasize data saturation, wherein new insights 
cease to emerge as the sample size increases, found to 
be within four to eight focus groups [18]. With a focused 
and homogeneous population such as nursing students, a 
smaller sample size can often be sufficient to capture the 
range of perspectives and experiences. Additionally, the 
focus on qualitative insights in this phase aligns well with 
the exploratory nature of the study’s second objective. 
The use of convenience sampling is pragmatic, consider-
ing that all year one nursing students will have access to 
the ASMOSUS resource as part of routine teaching. This 
approach facilitates access to participants and stream-
lines recruitment efforts, contributing to feasibility. 
Moreover, the study’s cross-university design, involving 
nursing students from institutions in Northern Ireland 
and Scotland, enhances the generalizability of the find-
ings. This diversity of participants strengthens the study’s 
ability to draw broader conclusions and insights that 
could potentially be applicable to a wider range of nurs-
ing education contexts.

Recruitment phase 1
Prior to the routine delivery of the ASMOSUS resource 
to the cohort, all students will be contacted via email by 
a the year lead who will act as a gatekeeper (a person not 
involved in this research study) to inform them of the 
evaluation. The email will contain a link to the Participant 
Information Sheet (PIS) and details of the research team 
contact. The resource will be embedded in an appropriate 
teaching module alongside a link to an online e-consent 
form, followed on from which are two questionnaires 
to complete pre- self-directed learning and application 
of learning workshop and 3 questionnaires to complete 
post. This will be asynchronous to the resource itself and 
collected during the semester where the nursing students 
are in the university setting.

Recruitment phase 2
Approximately 4 weeks following engagement with the 
resource an email will be sent to all students in the nurs-
ing cohort by the year lead to inform them about online 
focus groups that will take place via Microsoft teams, 
whilst students remain in the university setting.

The email will contain a link for a PIS and contact 
for the research team. Interested students will register 
to attend via an ‘Eventbrite’ link on the teaching mod-
ule. Online consent will be obtained prior to the online 
focus group by a facilitator, using a link in the ‘chat’ func-
tion in Microsoft Teams. The focus groups will only be 

http://www.raosoft.com/samplesize.html
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conducted with those students who provide informed 
consent.

Data collection instruments- phase 1
Participating students will be invited to complete two 
questionnaires; the ABCD Risk questionnaire [17], which 
is a validated evaluation of knowledge of CVD risk and 
an ASMOSUS Impact Questionnaire a bespoke question-
naire developed by the research team.

The ABCD risk 65- item questionnaire is composed 
of four scales; perceived risk (Cronbachs’s Alpha 0.85), 
perceived benefits, intention to change behaviour (Cron-
bach’s Alpha 0.82) and nutrition (Cronbach’s Alpha 0.60) 
[17]. Responses to the questionnaire are via a self-report 
Likert scale with five options; strongly agree, agree, neu-
tral, disagree and strongly disagree.

The ASMOSUS Impact 16-item questionnaire will 
assess the effect of the resource content on students’ 
knowledge and self-efficacy with CVD risk management 
and healthy lifestyle promotion. The questionnaire was 
a bespoke design by the research team with alignment 
to the digital educational resource content and the out-
come of self-efficacy. Responses are by a self-reported 5 
item Likert scale; strongly agree, agree, neutral, disagree 
and strongly disagree. Face validity was undertaken 
with a group of 30 year one undergraduate nursing stu-
dents separate to the study recruitment population [19, 
20]. Using a subjective assessment of the following fac-
tors; relevance, formatting, readability, clarity and the 
appropriateness for the intended audience, feedback 
was recorded using an online form that was anonymous, 
minor changes to wording only was recommended to 
add clarity. A pilot study will also be undertaken prior to 
phase 1 data collection where the planned psychometric 
tests will be utilised.

Demographic details such as field of nursing degree, 
age, gender, ethnicity, highest education and partial post-
code for socio-economic status, will be collected pre-test 
to set the findings in context. The System Usability Scale 
[21] post-test 10-item questionnaire will be used as a val-
idated method of assessing the suitability of the resource 
(Cronbach’s Alpha 0.85), self-reported responses are via 
a Likert scale with 5-items: strongly agree, agree, neu-
tral, disagree and strongly disagree. Time to complete 
all questionnaires will be five to ten minutes for partici-
pants. Student number will be the only identifier, this will 
be removed post paired analysis and held confidentially 
until then, followed by deletion.

Data collection process- phase 2
Focus groups will be facilitated by academic staff in 
the respective universities, both on the project team, 
with one ideally who has not delivered the ASMOSUS 
workshops. The focus group will take place on-line via 

Microsoft teams and will last approximately 30–45 min. 
A focus group question guide (Supplementary file 3) will 
be followed and aims to explore the experience of utilis-
ing the resource and the transferable learning to their 
own and others lifestyle, determination of CVD risk fac-
tors and management. The focus groups will be audio 
recorded to enable transcription and analysis. For meth-
odological rigour phase 2 of the study will adhere to the 
consolidated criteria for reporting qualitative research 
(COREQ) checklist [22] (Supplementary file 4).

Analysis
In phase 1 the quantitative data will be analysed using 
SPSS V28. Descriptive statistics will be used to profile 
the sample and paired t-tests will be carried out on the 
remaining data to determine if there is a statistical signif-
icance between the pre and post-test questionnaires for 
both the ABCD risk questionnaire [17] and the ASMO-
SUS Impact Questionnaire. The System Usability Scale 
[21] will be analysed separately as it was completed post 
intervention only.

The focus group audio recordings in phase 2 will be 
transcribed verbatim by an external service and iden-
tifying information removed. Qualitative data will be 
analysed using the stages of the framework method of 
analysis; familiarisation, identifying a thematic frame-
work, indexing, charting, mapping and interpretation 
[23]. To enhance rigour a process of member checking 
will be implemented, to ensure the analysis adequately 
reflects the participants account [24]. Qualitative data 
analysis will be uploaded to NVivo management software.

The quantitative and qualitative data will be integrated 
to achieve a triangulation of findings, which may gener-
ate a multidimensional understanding of the impact of 
the ASMOSUS resource [25]. The reporting of the inte-
grated data will comply with the ‘Good Reporting of a 
Mixed Methods Study’ (GRAMMS) framework [26].

Discussion
CVD is a leading concern for the health of the general 
population. Primary prevention is a key factor to address 
this issue and nurses as healthcare professionals are in 
a position to address this issue. Sub-optimal lifestyle 
behaviours in healthcare professionals [4–7] can have a 
detrimental impact on patients and services users adopt-
ing changes into their own lifestyle [2], with the litera-
ture suggesting that nursing students are among those 
professionals. As evidenced in the UK nursing curricula 
[8] nursing students are empowered with the knowl-
edge but often this does not match with their embodied 
behaviours. Gaining confidence in motivating change 
in themselves and others is key to applying CVD risk 
knowledge to themselves and others. The research team 
is hopeful that the use of the ASMOSUS educational 
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digital resource, followed by a tutor-led workshop allow-
ing nursing students to consolidate their learning and 
practice skills in Motivational interviewing, will be a 
step towards self-efficacy in CVD risk awareness and 
prevention.

Abbreviations
CVD	� Cardiovascular disease
UK	� United Kingdom
QUB	� Queens University Belfast
ENU	� Edinburgh Napier University
NMC	� Nursing and midwifery council
ASMOSUS	� ASsessing cardiovascular risk, MOtivating change, 

and SUStaining a healthier lifestyle in themselves 
and others

ABCD risk questionnaire	� Attitudes and beliefs about cardiovascular disease 
risk questionnaire

PIS	� Participant information sheet
COREQ	� consolidated criteria for reporting qualitative 

research
GRAMMS	� Good reporting of a mixed methods study

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​1​2​-​0​2​5​-​0​2​9​2​3​-​2.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Acknowledgements
We would like to acknowledge the co-design input from our nursing and 
midwifery students at both universities who were integral to the concept, 
design and content of the ASMOSUS intervention. The 7 students are named 
in authorship of this protocol- SGi, PGW, DRr, SGr, YE, EK, CM.

Author contributions
All authors have met criteria adapted from McNutt et al. Proceedings of the 
National Academy of Sciences, Feb 2018, 201715374; ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​
7​3​​/​p​​n​a​s​.​1​7​1​5​3​7​4​1​1​5; licensed under CC BY 4.0. All authors been involved 
in substantial contributions to the conception (LC, GC, GT, GM, BF, SM, NM, 
BR, AS, JM, CLH LN, DFi), design of the work (LC, GC, GT, GM, BF, SM, NM, BR, 
AS, SGi, PGW, DFr, SGr, YE, EK, CM, JM, CLH, LN, DFi); have drafted the work 
or substantively revised it (LC, GC, GT, GM, LN, DFi). The authors read and 
approved the final manuscript (LC, GC, GT, GM, BF, SM, NM, BR, AS, SGi, PGW, 
DFr, SGr, YE, EK, CM, JM, CLH, LN, DFi).

Funding
Burdett Trust for Nursing, High Impact Cardiovascular Disease Interventions 
Programme. Ref: SB\LG\101010662\824154.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This study has been reviewed and approved by Queen’s University Belfast 
(25/04/23), Medical Health and Life Sciences Ethics Committee (MHLS 
23_45) and Edinburgh Napier University (16/11/23) School of Health and 
Social Care Integrity Committee (SHSC3115538). Informed consent will be 
obtained online with pre- post questionnaires and separate online informed 
consent will be obtained prior to the online focus groups. All methods will be 
performed in accordance with the Declaration of Helsinki, 2013. As this is not a 
clinical trial there is no registration or trial number.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Author details
1School of Nursing and Midwifery, Medical Biology Centre, Queen’s 
University Belfast, 97 Lisburn Road, Belfast BT9 7BL, Northern Ireland, UK
2Centre for Cardiovascular Health, Edinburgh Napier University, Sighthill 
Campus, Edinburgh EH11 4DN, Scotland, UK

Received: 30 January 2024 / Accepted: 5 March 2025

References
1.	 World Health Organisation. Cardiovascular diseases (CVDs) Factsheet. 2021. 

Available from ​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​​/​n​e​w​​s​-​​r​o​o​​m​/​f​​a​c​t​-​​s​h​​e​e​t​​s​/​d​​e​t​a​i​​l​/​​c​a​r​​d​i​o​​v​a​s​
c​​u​l​​a​r​-​d​i​s​e​a​s​e​s​-​(​c​v​d​s​)​#​:​~​:​t​e​x​t​=​C​a​r​d​i​o​v​a​s​c​u​l​a​r​%​2​0​d​i​s​e​a​s​e​s​%​2​0​(​C​V​D​s​)​%​2​0​a​r​e​%​
2​0​t​h​e​,​-​%​2​0​a​n​d​%​2​0​m​i​d​d​l​e​-​i​n​c​o​m​e​%​2​0​c​o​u​n​t​r​i​e​s

2.	 Hayman LL, Berra K, Fletcher B, Miller NH. Optimising cardiovascular health 
worldwide. The global cardiovascular nursing leadership forum. J Cardiovasc 
Nurs. 2021;36(2):94–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​J​​C​N​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​0​7​8​8.

3.	 Mujika A, Arantzamendi M, Lopez-Dicastillo O, Forbes A. Health profession-
als’ personal behaviours hindering health promotion: A study of nurses who 
smoke. J Adv Nurs. 2017;73(11):2622–41. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​a​n​.​1​3​3​4​3.

4.	 Kyle RG, Neall RA, Atherton IM. Prevalence of overweight and obesity among 
nurses in Scotland: A cross-sectional study using the Scottish health survey. 
Int J Stud. 2016;53:126–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​i​j​​n​u​r​​s​t​u​.​​2​0​​1​5​.​1​0​.​0​1​5.

5.	 Evans JM, Eades CE, Cameron DM. Health and health behaviours among a 
cohort of first year nursing students in Scotland; A self-report survey. Nurse 
Educ Tract. 2019;36:71–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​n​e​p​r​.​2​0​1​9​.​0​2​.​0​1​9.

6.	 Schneider A, Bak M, Mahoney C, Hoyle L, Kelly M, Atherton IM, et al. Health-
related behaviours of nurses and other healthcare professionals: A cross-sec-
tional study using the Scottish health survey. J Adv Nurs. 2019;75(6):1239–51. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​a​n​.​1​3​9​2​6.

7.	 Blake H, Harrison C. Health behaviours and attitudes towards being role mod-
els. Brit J Nurs. 2013;22(2):86–94. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​2​9​6​​8​/​​b​j​o​n​.​2​0​1​3​.​2​2​.​2​.​8​6.

8.	 Nursing and Midwifery Council. Future Nurse: Standards of Proficiency for 
Registered Nurses. 2018. Available from ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​m​c​.​​o​r​g​​.​u​k​/​​g​l​​o​b​a​​l​a​s​​s​e​t​
s​​/​s​​i​t​e​​d​o​c​​u​m​e​n​​t​s​​/​e​d​​u​c​a​​t​i​o​n​​-​s​​t​a​n​​d​a​r​​d​s​/​f​​u​t​​u​r​e​​-​n​u​​r​s​e​-​​p​r​​o​f​i​c​i​e​n​c​i​e​s​.​p​d​f

9.	 Bandura A. Health promotion from the perspective of social cognitive theory. 
Psychol Health. 2007;13(4):623–49. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​0​​8​8​7​0​4​4​9​8​0​8​4​0​7​
4​2​2.

10.	 Farokhzadian J, Karami A, Azizzadeh Forouzi M. Health-promoting behaviours 
in nursing students: is it related to self-efficacy for health practices and 
academic achievement? Int J Adolesc Med Health. 2020;32(3). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​​1​5​1​5​​/​i​​j​a​m​h​-​2​0​1​7​-​0​1​4​8.

11.	 Gurusany J, Amudhan S, Veerabhadraiah KB, Palaiappan M. Health-promoting 
behaviours, their relationships and correlates in nursing students: implica-
tions for nursing education and practice. J Prof Nurs. 2022;39:69–75. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​r​​o​f​n​​u​r​s​.​​2​0​​2​2​.​0​1​.​0​0​1.

12.	 Bak MA, Hoyle LP, Mahoney C, Kyle RG. Strategies to promote nurses’ health: A 
qualitative study with student nurses. Nurse Educ Pract. 2020;48:102860. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​n​e​p​r​.​2​0​2​0​.​1​0​2​8​6​0.

13.	 Fitzsimons D, Carson MA, Hansen TB, Neubeck L, Tanash MI, Hill L. The varied 
role, scope of practice, and education of cardiovascular nurses in ESC-affili-
ated countries: an ACNAP survey. Eur J Cardiovasc Nurs. 2021;20(6):572–9. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​e​​u​r​j​c​n​/​z​v​a​b​0​2​7.

14.	 Fitzsimons D, Stępińska J, Kerins M, Piepoli MF, Hill L, Carson MA, Prescott 
E. Secondary prevention and cardiovascular care across Europe: A survey 
of European society of cardiology members’ views. Eur J Cardiovasc Nurs. 
2020;19(3):201–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​4​7​4​5​1​5​1​1​9​8​7​7​9​9​9.

15.	 Santin O, McShane T, Hudson P, Prue G. Using a six-step co-design model to 
develop and test a peer-led web-based resource (PLWR) to support informal 
carers of cancer patients. Psychooncology. 2019;28(3):518–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​​1​0​0​2​​/​p​​o​n​.​4​9​6​9.

16.	 Bovill C, Cook-Sather A, Felten P. Students as co-creators of teaching 
approaches, course design and curricula: implications for academic 

https://doi.org/10.1186/s12912-025-02923-2
https://doi.org/10.1186/s12912-025-02923-2
https://doi.org/10.1073/pnas.1715374115
https://doi.org/10.1073/pnas.1715374115
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)#:~:text=Cardiovascular%20diseases%20(CVDs)%20are%20the,-%20and%20middle-income%20countries
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)#:~:text=Cardiovascular%20diseases%20(CVDs)%20are%20the,-%20and%20middle-income%20countries
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)#:~:text=Cardiovascular%20diseases%20(CVDs)%20are%20the,-%20and%20middle-income%20countries
https://doi.org/10.1097/JCN.0000000000000788
https://doi.org/10.1111/jan.13343
https://doi.org/10.1016/j.ijnurstu.2015.10.015
https://doi.org/10.1016/j.nepr.2019.02.019
https://doi.org/10.1111/jan.13926
https://doi.org/10.1111/jan.13926
https://doi.org/10.12968/bjon.2013.22.2.86
https://www.nmc.org.uk/globalassets/sitedocuments/education-standards/future-nurse-proficiencies.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/education-standards/future-nurse-proficiencies.pdf
https://doi.org/10.1080/08870449808407422
https://doi.org/10.1080/08870449808407422
https://doi.org/10.1515/ijamh-2017-0148
https://doi.org/10.1515/ijamh-2017-0148
https://doi.org/10.1016/j.profnurs.2022.01.001
https://doi.org/10.1016/j.profnurs.2022.01.001
https://doi.org/10.1016/j.nepr.2020.102860
https://doi.org/10.1016/j.nepr.2020.102860
https://doi.org/10.1093/eurjcn/zvab027
https://doi.org/10.1093/eurjcn/zvab027
https://doi.org/10.1177/1474515119877999
https://doi.org/10.1002/pon.4969
https://doi.org/10.1002/pon.4969


Page 6 of 6Creighton et al. BMC Nursing          (2025) 24:264 

developers. Int J Acad Dev. 2011;16(2):133–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​3​6​0​​1​
4​4​​X​.​2​0​​1​1​​.​5​6​8​6​9​0.

17.	 Woringer M, Neilson JJ, Zibarras L, Evason J, Kassianos AP, Harris M, Majeed A, 
Slovak M. Development of a questionnaire to evaluate patients’ awareness of 
cardiovascular disease risk in England’s National health service health check 
preventative cardiovascular programme. BMJ Open. 2017;7:e014413. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​​p​e​n​​-​2​0​1​​6​-​​0​1​4​4​1​3.

18.	 Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a 
systematic review of empirical tests. Soc Sci Med. 2022;292:114523.

19.	 Haynes SN, Richard D, Kubany ES. Content validity in psychological assess-
ment: A functional approach to concepts and methods. Psychol Assess. 
1995;7(3):238.

20.	 Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR, Young SL. Best 
practices for developing and validating scales for health, social, and behav-
ioral research: a primer. Front Public Health. 2018;6:149.

21.	 Bangor A, Kortum PT, Miller JT. An empirical evaluation of the system usability 
scale. Int J Hum Comput Interact. 2008;24(6):574–94. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​
1​​0​4​4​7​3​1​0​8​0​2​2​0​5​7​7​6.

22.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 

Qual Health Care. 2007;19(6):349–57. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​i​​n​t​q​h​c​/​m​z​m​0​4​
2.

23.	 Pope C. Qualitative research in health care: analysing qualitative data. BMJ. 
2000;320(7227):114–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​3​2​0​.​7​2​2​7​.​1​1​4.

24.	 Polit D, Beck C. Nursing research: generating and assessing evidence for nurs-
ing practice. 9th ed. London (UK): Lippincott Williams & Wilkins; 2012.

25.	 Dickson VV, Page SD. Using mixed methods in cardiovascular nursing 
research; answering the why, the how, and the what’s next. Eur J Cardiovasc 
Nurs. 2021;20(1):82–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​e​​u​r​j​c​n​/​z​v​a​a​0​2​4.

26.	 O’Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in 
health services research. J Health Serv Res Policy. 2008;13(2). ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​
0​​.​1​2​​​5​8​​/​j​h​​s​r​p​.​2​​0​0​7​.​0​0​7​0​7​4. 92– 8.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1080/1360144X.2011.568690
https://doi.org/10.1080/1360144X.2011.568690
https://doi.org/10.1136/bmjopen-2016-014413
https://doi.org/10.1136/bmjopen-2016-014413
https://doi.org/10.1080/10447310802205776
https://doi.org/10.1080/10447310802205776
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1136/bmj.320.7227.114
https://doi.org/10.1093/eurjcn/zvaa024
https://doi.org/10.1258/jhsrp.2007.007074
https://doi.org/10.1258/jhsrp.2007.007074

	﻿Mixed methods evaluation of a digital resource to build students’ skills in ﻿AS﻿sessing cardiovascular risk, ﻿MO﻿tivating change, and ﻿SUS﻿taining a healthier lifestyle in themselves and others- ﻿ASMOSUS﻿: a study protocol
	﻿Abstract
	﻿Background
	﻿Aim
	﻿Digital ASMOSUS resource

	﻿Methods
	﻿Recruitment phase 1
	﻿Recruitment phase 2
	﻿Data collection instruments- phase 1
	﻿Data collection process- phase 2
	﻿Analysis

	﻿Discussion
	﻿References


