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REFLECTIVE PAPER
1.0 | THE ALIGNMENT OF THE STUDY
Over the last decade, there has been a significant increase in research looking at the positive role sports nutrition plays in enhancing athletic performance. These results should raise flags with athletes and their multi-disciplinary teams that their holistic approach to training and competing also needs to consider nutrition and dietary intake. However, when assessing athletes' nutritional knowledge, current studies show elite athletes have poor knowledge and struggle to answer more than 50% of questions on nutrition correctly (Eskici and Ersoy, 2016 and Madden et al., 2022). Broad (2019) suggests a key reason for this is a lack of education and understanding of what is required nutritionally for high performance. Interestingly, Rastmanesh et al., (2007) revealed in their intervention study, that athletes scored significantly higher after nutrition education. Furthermore, in a study by Trakman et al., (2019) which evaluated the information sources that are used and preferred by Australian athletes, they concluded athletes prefer dietitians, the internet and nutritionists for sports nutrition information. They suggest further research is needed to understand if athletes' preferences for educational support affect their improvement in nutritional knowledge after education. 
Even though research has been conducted in this area to understand athletes' current levels of sports nutrition knowledge and where they are getting their information from, research is sparse on para athletes and no studies have been conducted specifically in Wales where education and knowledge may differ. This is a concern, as for para athletes, having an optimum diet is particularly important as they are often more prone to fatigue, stress, and poor performance (Rastmanesh et al., 2007). With para athletes in Wales leading the way in the medal tables as proved at the Birmingham 2022 Commonwealth Games (para athletes contributed to half the gold medals won by Team Wales), ensuring they have the correct nutrition education and dietary intake is more important than ever (Team Wales, 2024). However, with no para-specific consensus statements or dietary guidelines and limited nutritional support from Sport Wales or Sports National Governing Bodies, para athletes have even fewer opportunities for nutrition education.
This, alongside the gap in the research for this talented group of athletes, provided the rationale for my research which aimed to assess the level of sports nutrition knowledge in Welsh para athletes on performance programmes with a secondary objective of understanding their sources of sports nutrition information. Understanding this valuable knowledge hopefully will be a stepping stone to proving more support is needed in this area. It could also potentially open up opportunities for further research in the form of an MSc dissertation or even a Professional Doctorate which will be discussed later in this reflection paper.
As with many scientific studies and nutritional research, this study was based on the positivist paradigm to allow for objectivity and control to study the research problem identified which was believed to be driven by natural causes, in this case, a lack of education and nutritional knowledge (Drummond and Murphy-Reyes, 2018). As suggested by Cohen, Manion and Morrison (2018) adopting an objectivist approach to the social world is best suited to research methods such as surveys and experiments. Thus, in alignment with the objectivist approach and the positivist paradigm, my research adopted a quantitative approach using a validated questionnaire to help assess the levels of nutritional knowledge of para athletes on performance programmes in Wales (Armour and MacDonald, 2012). As advised by Denscombe (2014), to help reduce respondent fatigue and decrease the chances of participants quitting part the way through the questionnaire, the abridged shorter version of Trakman et al., (2018) Nutrition for Sport Knowledge Questionnaire was adopted.
The research design chosen for this study and the paradigm adopted allowed me to answer the research question I initially set out to achieve – “What level of sports nutrition knowledge do para athletes on performance programmes in Wales have and where do they get their sports nutrition information from?” It provided me with the opportunity to collect valuable research using a questionnaire that was validated using Rasch analysis which gave me confidence it would work in my chosen population. As well as helping me answer my original research question and objectives, adopting a quantitative approach also allowed me to collect quality research in a short timeframe, whereas conducting qualitative research would have been more labour-intensive and time-consuming (Harris et al., 2009). Further confirmation that I selected the correct research design for this project was evident when I came to analysing the data and writing up the research poster as it was easy to pick out the sets of data that I needed to answer my objectives and overall research question.
 However, if I were to extend this research project and also look at what are the barriers to nutrition knowledge amongst para athletes, adopting a mixed methods approach and conducting interviews or focus groups in addition to the questionnaire would have been suitable (Harris et al., 2009). Furthermore, when scaling this research project up to a dissertation or even a PhD, I think the limited target population could be an issue if trying to reach the recommended questionnaire responses of 100+ to get reliable results, thus adopting a mixed-methods approach may be advisable (Hair et al, 2018). 
In summary, I believe the paradigm I adopted and the research design I chose allowed me to answer my research question and provided valuable insights into the current knowledge levels and information sources of para athletes in Wales.


2.0 | EXPERIENCE OF CONDUCTING RESEARCH & LESSONS LEARNT
Overall, I thoroughly enjoyed the process of conducting research. It was fantastic to have the opportunity to research a topic of personal interest and learn valuable skills and processes ahead of starting my dissertation. The process also inspired me to consider further education in the future. Below, I discuss some key lessons that I learnt throughout the process along with what I would do differently when conducting future research.  
2.1 | ETHICAL ISSUES – AGE OF PARTICIPANTS
Originally, I had planned to also invite athletes under 18 to participate in this study as many athletes are now on performance programmes from the age of 14 in Wales. However, as guided by the UWTSD Research Ethics & Integrity Code of Practice (2022), consent is required from parents ahead of the young athletes being about to participate in research. This added complexity to the research process and would require more time which was already very limited, thus the decision was made to only invite athletes aged 18 and over to participate, but this did impact the already limited sample size. In the future, if I were to conduct a study with young people, I would build more time into the research timeline to allow for collecting parental consent.
2.2 | ETHICAL ISSUES – VULNERABLE GROUPS
Many of the participants selected for this study are classified as vulnerable due to the nature of their impairments. To help reduce any potential emotional stress for the athletes when answering the questionnaire, they were offered support from their para coordinators to read the questions should they require it. However, many of the athletes may not have felt comfortable or had the time to reach out for support and I am conscious this may have impacted their overall scores if they didn’t understand the questions correctly. In the future, to overcome this and where time allows, sitting down 1:1 with the athletes to go through the questions may be a more suitable solution for this target population even though this would remove anonymity. Another option I have considered is to build in more time to extend the data collection period, taking pressure off athletes to complete it within a short deadline. This may also help increase response rates as the data collection period fell in peak training season for many athletes.
2.3 | ETHICAL ISSUES – ANONYMITY OF PARTICIPANTS
Due to the small population of para athletes in Wales on performance programmes and the sporting circles I work in, I have contact with many of the athletes who may have participated in the survey. To understand the demographics of the participants and to see if there were any correlations between groups, questions were asked which may have indicated their identity such as their age, gender and disability. Even though, as per the UWTSD Research Ethics & Integrity Code of Practice (2022),  I have kept all individual results confidential and stored on the University Cloud – One Drive which is encrypted, in the future due to the small sample size of participants I could potentially look at removing anonymity, asking names and being clear about this at the start of the questionnaire. As suggested by Drummond and Murphy-Reyes, (2018) this however may impact the total number of responses to the questionnaire. On the other hand, by removing anonymity, I could potentially provide athletes with their independent results and national sports governing bodies with their sports overall and individual scores if I felt it was appropriate and consent was given to do so. In doing this, it may help guide para athletes and para sport leads on where the knowledge gaps are and who requires further nutritional support. 
2.4 | POPULATION OF PARTICIPANTS
The para population in Wales is very small compared to the total population and once you pick a target population within this population such as para athletes on performance programmes the sample size becomes even smaller. After contacting the CEO’s of all para sports and Disability Sport Wales (DSW), 17 out of the 22 sports agreed to send the questionnaire to their performance athletes, this process in itself was very time-consuming but I believe helped increase the response rate and was a worthwhile exercise. Of the 17 para sports that agreed, 88 athletes were emailed the questionnaire by their CEO or DSW. 34 athletes responded (39%) from 17 sports (77%). This was significantly higher than Trakman et al., (2018) study which only had a 7% response rate; however, they were not elite athletes and the sample size was bigger. For a research project of this scale, I have been advised by the module leader the number of responses in my study was adequate, however, for future studies such as a dissertation, researchers recommend a sample size of 100 as a minimum (Hair et al, 2018) to get reliable results.  Thus, with such a small target population, other research designs such as a mixed-methods approach may need to be considered if this study was to be repeated.
2.5 | LENGTH OF QUESTIONNAIRE
As discussed previously, to help increase response rates and reduce participants quitting part way through, I adopted the abridged version of Trakman et al., (2018) Nutrition for Sport Knowledge Questionnaire (A-NSKQ) which had 35 questions in it compared to the original (NSKQ) which had 89 questions in it. Trakman et al., (2018) found the abridged questionnaire had a completion rate of 85% compared to the original which only had 54% and the average time to complete the A-NSKQ was 12 minutes compared to 25 minutes. Thus, in the introduction of the questionnaire, I said the questionnaire would take 10 – 15 minutes to complete, but the actual average time to complete mine was 19 minutes even though it included very similar demographic introduction questions and the same nutrition knowledge questions. I believe the reason for this extended completion time may be due to the impairments of my participants, I think some may have struggled to understand or even read the questions. Even though 19 minutes is within the recommended maximum finish time of 30 minutes according to Sharma (2022), I still think this may be too long for this group of athletes and further research is needed to understand if this is the case. Interestingly this does correlate with Trakman et al., (2018) conclusion that shorter questionnaires appear to achieve higher response rates and may be more practical in certain settings.
2.6 | FOLLOW UP WITH ATHLETES / QUESTIONNAIRE SOFTWARE
Due to the questionnaire being anonymous, it being distributed by third parties (NGBs and DSW) and the limitations of Microsoft Forms, athletes did not receive their personal scores after completing the survey. I believe for some para athletes this may make them feel anxious and knowing their score may also highlight the need for further education and for them to take personal action. However, on the other side if their score was very low it may increase emotional distress particularly if they don’t have the means for further education. If I was to repeat the questionnaire in the future, I would investigate using Qualtrics as it provides the opportunity to give scores with a message at the end similar to what Trakman et al., (2018) did in their questionnaire. However, I would want there to be a message at the end with information on where athletes could get access to further education and resources or 1:1 support to reduce the impact of potential emotional distress. 
2.7 | TIME CONSTRAINTS
I think one of the most crucial lessons I learnt throughout the research process was how much time you need to complete every task. Interestingly, when referring back to my timeline in my research proposal, I did manage to stay fairly on track with most tasks which was a surprise so having a timeline in the future and referring back to it more often is a key learning. However, there were two areas that took longer than I expected.
 First of all, my questionnaire went out a week later than I had planned, this had a knock-on effect on the window my questionnaire was open for which was only 10 days in the end. This resulted in sports emailing me asking if I could reopen it as their athletes still wanted to complete it, so in the future, I would build in at least a month for the questionnaire to be open to help improve response rates. In addition, the time of year the questionnaire was sent out clashed with peak training season for most sports and some sports such as swimming held back sending it to their para athletes for a few days whilst they were focusing on a trial competition for the Olympics. This resulted in a low response rate from that sport. This also affected athletics as the first week the questionnaire was live the athletes were on a warm weather training camp. In the future, I would work closer with sports to understand when the best time to collect data is. 
The second area that took longer than I expected was analysing and interpreting the results. As I have not used SPSS for 12 years and unfortunately missed the last university contact weekend, I had to seek out additional support in the form of online videos and from a module leader to understand how to use it and interpret my results in order to answer my research question. In the future, I would build in more time for data analysis and writing up the results. 
3.0 | IMPLICATIONS FOR FUTURE STUDY & PRACTICE 
In summary, there were multiple learnings from this research project, many of which are linked to the vulnerable group of individuals I chose to study. In the future, when conducting research, especially with vulnerable groups, I think the main takeaway is to build in more time for each step of the research process and consider a more personal, 1:1 approach to data collection to help reduce emotional distress and potentially strengthen the quality of the data collected. As with many populations, when working with para athletes you have to gain their trust for them to fully believe/commit to your research and this takes time. In my opinion, trust is very hard to build in an electronic form of communication and this will be considered when undertaking my next piece of research.
One important aspect I have learnt about myself in this process is my passion and determination for wanting to develop para athletes to help them be the best they possibly can. Thus, this has confirmed I would like to continue my research journey and focus on this inspirational group of humans for my dissertation. Now my gut feeling has been confirmed and we have learnt there is poor nutritional knowledge amongst elite para athletes in Wales, I am now keen to understand what their nutritional intake is and if it marries up with their poor nutritional knowledge. Utilising the valuable lessons I have learnt, I intend to do this by conducting 1:1 interviews with para athletes in athletics to help understand their backgrounds, impairment type, any medications they are on, barriers of nutritional knowledge and dietary intake, motivations and performance objectives. To help understand their dietary intake, I will ask them to fill in a 7-day food and hydration diary and have a post-consultation to talk through their diaries with them to make sure I fully understand their portion sizes and ingredients consumed. This data will then be analysed to reveal their current intake of macro and micronutrients and subsequently identify areas of improvement whilst also investigating if there are any correlations across the group of para athletes which could help outline future recommendations for this population. 
Finally, this research project has also inspired me to look at the possibility of future study in the form of a Professional Doctorate where my research and knowledge could help develop changes in the performance pathway amongst elite athletes in Wales. I have commenced discussions with this future study in mind with potential funding partners and am excited to see where it leads. Thank you for the opportunity to help me ignite my passion for conducting research in an area I feel passionate about.
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