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Abstract

Background
Parkrun, a free-to-enter weekly timed 5-kilometre event, attracts a diverse population of recreational athletes. To date, no nutritional research has been conducted with this group of athletes. 

This research investigated whether recreational parkrun athletes met current sports nutrition recommendations to consume between 1-4 grams of carbohydrates per kilogram of body weight in the 1 to 4 hours prior to peak performance and 400-600 ml of fluid 1 to 2 hours prior to a middle- to long-distance running event.  

Methods
This study utilised a mixed-methods design within a post-positivist paradigm. It used a knowledge-attitudes-behaviour framework to guide the research aims and objectives. 
There were a total of 225 participants (147 females, 78 males, 1 other), with a mean age of 48 ± 11.6 years, who completed an online questionnaire that assessed pre-peak performance carbohydrate and fluid intake, nutritional knowledge, and attitudes towards peak-performance nutrition. Eleven semi-structured interviews complemented the questionnaire data by providing qualitative depth. The interviews were analysed using Braun & Clarke’s reflexive thematic analysis.

Results
[bookmark: OLE_LINK3]The mean pre-event carbohydrate intake was 0.21g/kg ± 0.3 of bodyweight in the 1 to 4 hours prior to a peak performance parkrun. This was considerably below the recommendations despite participants rating the importance of improving their parkrun personal best as a mean of 8/10. The mean fluid intake 1 to 2 hours prior to peak performance was 275ml ± 290, which was also below recommendations. The mean knowledge score was 32% ± 20 with no gender difference in nutritional knowledge score t(223) = −0.75, p = .452.

The qualitative research revealed that gastrointestinal discomfort, an early-morning start, and logistical constraints were barriers to adequate nutrition and hydration intake. A dearth of information-seeking or the use of informal knowledge sources, and a trial-and-error approach to nutrition, shaped nutritional behaviour more than formal knowledge. 

Conclusion
Nutrition knowledge alone doesn’t translate into evidence-based practice amongst recreational parkrun participants, as explained by the KAB and COM-B framework. This research shows that participants are not meeting nutritional recommendations and that there is a need for accessible nutrition education tailored to time-constrained recreational athletes.




















1. Introduction

Participation in 5-kilometre (km) running events has become more accessible in the United Kingdom with the introduction of parkrun (Quirk et al., 2021). Parkrun, a charity, began organising mass participation events in London in 2004 (parkrun, 2026a). A timed, free-to-enter event that takes place weekly on a Saturday morning across the United Kingdom (parkrun, 2023a). Its inclusive approach attracts a broad spectrum of participants with varying physical activity levels, from those who engage in physical activity less than once per week to those who participate four or more times per week (Quirk et al., 2021). Participants can choose to walk, jog or run. There are currently 1,455 parkrun events in the UK (which include Junior 2km events) (parkrun, 2026b). 

In 2023, the average parkrun finish time was ~32 minutes, compared to 22:17 in 2005, indicating broader participation across age groups and fitness levels, as well as an increase in walkers (parkrun, 2023b). Present-day finishing times for a 5km parkrun are typically under 20 minutes for front-runners, between 27.5 – 30 minutes for median finishers and up to 45 minutes for the slowest participants who complete it running only (Haake, Quirk and Bullas, 2022). This demographic distinguishes parkrun participants from traditionally studied club or professional runners. 

Despite this level of participation, no research has examined the nutrition and hydration strategies of parkrun participants. Research to date has focused on the nutritional intake of recreational athletes participating in long-distance running events (McLeman, Ratcliffe and Clifford, 2019), leaving an unaddressed gap in the literature. 

Sports nutrition guidance recommends that athletes consume between 1-4 grams of carbohydrate per kilogram of body weight (g/kg/bw) in the 1 to 4 hours preceding a peak-performance event to support liver glycogen levels to maintain blood glucose levels during physical efforts (Stellingwerff, Bovim and Whitfield, 2019). In addition, athletes should consume 400-600ml of a sports drink or electrolyte-rich water 1 to 2 hours before competition to support thermoregulation and cardiovascular function. However, these recommendations have been developed for well-trained young adult athletes engaged in endurance activities considerably longer than parkrun. The mode of exercise studied in the research that informs these recommendations is generally cycling rather than running. Many of the nutritional recommendations for sport and exercise are aimed at athletes. An athlete can be defined as, ‘‘individuals of young and adult age, either amateur or professional, who are engaged in exercise training on a regular basis and participate in official sports competition’’ (Pelliccia et al., 2005). Parkrun participants are predominantly recreational and a population for whom less sports-specific guidance exists and whose physiological adaptations to training, recovery, and fuel usage differ from those of trained athletes (Jeukendrup and Gleeson, 2019; Desbrow, Slater and Cox, 2020). This raises the question of whether guidance developed for well-trained, young adult athletes over longer durations transfers to predominantly recreational athletes across the adult lifespan for 5km.



1.1 Rationale

There are three gaps in the literature that justify this research. Firstly, research on nutrition and hydration has not been conducted amongst the parkrun population, despite its scale. Secondly, the application of existing pre-event carbohydrate and hydration recommendations to 5km recreational runners, given that the guidance was developed predominantly in trained populations using longer durations. Third, whether sports-specific nutrition & hydration knowledge translates into behaviours on a time-pressured Saturday morning. 

Knowledge and behaviour have been shown to positively correlate among athletes regarding sports nutrition (Chen et al., 2022). Despite this, information is often delivered without addressing the practical, physiological, and psychological barriers that may prevent knowledge from being acted on. Establishing whether such gaps exist among the recreational parkrun population, and what the causes are. 


1.2 Aims and Objectives

The primary aim of this study was to investigate the relationship between nutritional knowledge and the dietary practices of recreational runners who participate in parkrun, and to compare their pre-event carbohydrate and fluid intake with current recommendations. The study focused on pre-parkrun nutrition and hydration strategies intended to optimise peak performance. This is situated within a KAB framework.
The primary objectives are;
· Quantify recreational athletes’ pre-parkrun fluid and carbohydrate intake.
· Compare pre-parkrun carbohydrate and fluid intake against athlete recommendations to identify gaps for improvement.
· Assess participants’ sport-specific nutritional knowledge using questions from a validated questionnaire.
· Examine the relationship between participants’ attitudes and behaviours towards sports nutrition & hydration for peak performance and assess how knowledge influences this relationship. 
· Identify the sources of nutrition and hydration information used by the recreational athlete population, and consider the implications for the knowledge-attitudes-behaviours relationship.

1.3 Value of this research

This research addresses a previously unaddressed gap in the sports nutrition literature by focusing on recreational parkrun participants, a substantial population spanning a broad range of the adult demographic. By using a mixed-methods approach, this study generated findings supported by both quantitative and qualitative evidence. This research offers the opportunity to identify potential areas for improvement grounded in achievable evidence-based recommendations. For sports nutritionists/dietitians and coaches, it shed light on the common informational, logistical and physiological barriers experienced by recreational athletes. This offers practitioners the opportunity to translate guidance into practice.

1.4 Structure of dissertation

The dissertation is organised into 6 chapters.

Chapter 1
This chapter provides background information on the need for research into the nutrition and hydration habits of recreational athletes participating in parkrun, and how this population compares with scientific recommendations.

Chapter 2
This chapter presents a detailed review of the scientific literature on pre-event carbohydrate intake and hydration guidance for high-intensity, middle-distance, and long-distance exercise. It critically evaluates its application to 5km recreational running and introduces the knowledge-attitude-behaviour (KAB) framework that underpins the study.

Chapter 3
This details the mixed-methods study design and the post-positivist paradigm underpinning the research. It includes details of the questionnaire, semi-structured interview methods, participant recruitment, data analysis and the ethical considerations for this research.

Chapter 4
Presentation of quantitative and qualitative data.

Chapter 5
Discussion of the findings in relation to the KAB framework

Chapter 6
Conclusion of the dissertation. Summary of the findings and their practical implications. Directions for future research.

In totality, this work has aimed to establish whether there is a link between what recreational parkrun participants know about pre-event nutrition and hydration and what they do and how this compares with current recommendations. If such a gap exists, why does it exist, and what does this mean for the delivery of sports nutrition information to the recreational athlete population?



























2. Literature Review

2.1 Search strategy and inclusion/exclusion criteria (Table 1)

A literature search was conducted in PubMed/Google Scholar and the UWTSD library database to identify research on pre-event carbohydrate and hydration strategies for 5-kilometre running performance. Search terms used included pre-exercise carbohydrates, pre-exercise nutrition, pre-exercise hydration, endurance nutrition, endurance hydration, high-intensity exercise nutrition, high-intensity exercise hydration, and recreational athletes, with Boolean operators. The reference list of key publications, such as Stellingwerff, Boit and Res (2007) and Burke et al. (2011) were searched to investigate the original evidence and identify relevant studies that underpin the carbohydrate and hydration recommendations.

Table 1. Inclusion and Exclusion Criteria
	Inclusion of publications:

·  They investigated the effect of pre-exercise carbohydrate or hydration on performance
· They were published in a peer-reviewed scientific journal or published guidance by an authoritative association
· They reported physiological outcomes
· They were reporting or conducting trials in human participants


	Exclusion of publications:

· They did not represent durational activities transferable to 5km running (i.e. ultra endurance activity)
· They investigated the effect of carbohydrate on exercise performance, not in the pre-event window
· They were conducted in or reporting on animal models
· They were not published in a peer-reviewed journal article





Literature review aim;
· Investigate the influence of pre-event carbohydrate intake on athletic performance for middle and long-distance events. 
· Review the impact of pre-event hydration on athletic performance in middle and long-distance events.

2.2 Carbohydrates for sports performance background

Research demonstrating the benefits of carbohydrates for sports performance dates to the 1920s (Krogh and Lindhard, 1920). Despite this, thinking within sports nutrition and physiology hypothesised that pre-exercise carbohydrate consumption decreased performance due to increased carbohydrate oxidation requirements (Costill et al., 1981). It was then found that increased carbohydrate feeding did not attenuate performance but may improve it (Sherman et al., 1989). To date, carbohydrates are now widely accepted as a foundational strategy for improving exercise performance (Burke, Deakin and Minehan, 2021).


2.3 Substrate for exercise

Liver glycogen is depleted to <20% after an overnight fast. As the liver operates as a glucostat, maintaining glucose in the bloodstream for energy required for normal physiological function during an overnight fast, it provides glucose to the central nervous system, red blood cells, and renal medulla (Jeukendrup and Gleeson, 2019; Fuchs et al., 2025). This suggests that parkrun participants risk performing in a liver glycogen-depleted state if carbohydrate-rich foods are not consumed within an appropriate period after waking, prior to performing, as sufficient glycogen is required to maintain blood glucose during the 5km run.

Taylor et al. (1996) demonstrated that the consumption of a liquid mixed meal containing 139 grams of carbohydrates, 17 grams of fat and 29 grams of protein after an overnight fast resulted in an increase in liver glycogen content from 60 to 255 minutes after its consumption in healthy individuals. There was an increase from 20722 to 31831 mmol/litre. Interestingly, hepatic glucose output was suppressed at 30 minutes post-feeding. In contrast, a recent study by Fuchs et al. (2025) where 15 well-trained cyclists consumed a meal containing 3g/kg/bw carbohydrates (~25% of which was fructose), 30g fat, and 151 g protein. There was a 10% increase in liver glycogen after 3 hours; however, liver volume decreased by ~6%, resulting in no change in liver glycogen content. The liver glycogen concentration rose from 164±30 at baseline to 180±33 mmol/L at 3 hours post-meal ingestion. The reduction in liver volume is consistent with previous studies and is thought to be under circadian control. The authors postulate that the ingested carbohydrate may have been used in the following ways: increase liver glucose content (not yet synthesised into glycogen). Remain in the stomach, awaiting complete digestion. It was used by the splanchnic organs and adipose tissues. It also provided substrate for the central nervous system.

As the participants were well-trained cyclists, glucose requirements at rest may be higher than those of recreational athletes. Differences in liver glycogen levels were observed between Taylor et al. (1996) and Fuchs et al. (2025) despite an overnight fast and roughly comparable carbohydrate intakes. There were nearly 30 years between studies, with differing measurement techniques (biopsy vs C-MRS) and training statuses. The evolving methodologies illustrate advances in understanding, yet make universal carbohydrate recommendations more uncertain, or at least the mechanisms by which we believe they work.

It has been well documented that exercise intensity affects serum glucose levels (Burke, Deakin and Minehan, 2021). Low- and moderate-intensity aerobic activity has been shown to decrease levels, while high-intensity aerobic/anaerobic activity increases them. The increase during high-intensity activity is attributed to catecholamines, specifically adrenaline, which stimulates hepatic glucose output (Howlett, Febbraio and Hargreaves, 1999). Running 5 km is 97% aerobic and 3% anaerobic, and therefore will lower blood glucose levels over the duration of the activity (Burke, Deakin and Minehan, 2021).

Fasted exercise increases the metabolism of intramuscular triglycerides and fatty acids, rather than glucose metabolism that occurs in the fed state (Aird, Davies and Carson, 2018). Although training in the fasted state can elicit physiological adaptations, over time, this does not extend to single peak performance efforts, as fat oxidation is not the preferred pathway compared with carbohydrate metabolism (Jeukendrup and Gleeson, 2019). Consuming a carbohydrate-rich breakfast has not been shown to increase skeletal muscle glycogen 3 hours after consumption, though it increases liver glycogen levels (Fuchs et al., 2025). This is an appropriate consideration for this study as the focus is on peak performance. 

Carbohydrate consumption increases glucose metabolism (Ormsbee, Bach and Baur, 2014). Digestion and elevated blood glucose stimulate the release of insulin from the beta cells of the pancreas. Insulin enters systemic circulation, where it predominantly acts on skeletal muscle to stimulate the production and translocation of glucose transporter 4 (GLUT-4) within cells (Jeukendrup and Gleeson, 2019). This facilitates the uptake of glucose by skeletal muscle cells, where it serves as an energy source for both aerobic and anaerobic metabolism. The increase in systemic insulin reduces hepatic glucose output and inhibits free fatty acid metabolism. Insulin returns to basal levels upon the commencement of exercise when carbohydrates are consumed 1–4 hours prior to exercise, suggesting that exercise performance benefits from consuming carbohydrates within this time frame (Ormsbee, Bach and Baur, 2014). Whether the constrained Saturday morning, with a shorter pre-exercise window, reduces the benefits for a 5km run is largely unknown.

Skeletal muscle glycogen stores are typically not a limiting factor for 5km running (Rapoport, 2010). Stellingwerff and Cox (2014) argue muscle glycogen isn’t a limiting factor for exercise <60 minutes in duration. The amount available is based on muscle mass (predominantly leg muscle). Glycogen depletion in skeletal muscle is not a limiting factor between 9–25 miles of running at 100% VO2 max, with individuals with the lowest relative muscle mass experiencing depletion earlier. These are distances far beyond the 3.1 miles (5km) covered in parkrun (Rapoport, 2010).

Low skeletal glycogen increases reliance on circulating blood glucose to provide energy for skeletal muscle cells, thereby rapidly depleting liver glycogen stores during high-intensity exercise, though this is typically not a concern in the morning after overnight muscle glycogen synthesis (Murray and Rosenbloom, 2018). Skeletal muscle glycogen is synthesised and maintained during an overnight fast. Research by Volek et al. (2016) demonstrated that muscle glycogen is not affected by carbohydrate intake, though this has not been shown in other research in habitually low-carbohydrate athletes. When dietary carbohydrates are not provided, gluconeogenesis can produce skeletal muscle glycogen levels equivalent to those of individuals following a higher-carbohydrate dietary pattern. However, this typically doesn’t enhance performance compared with sufficient, well-timed carbohydrate intakes (Ormsbee, Bach and Baur, 2014). 

2.4 Nutritional habits among elite runners

With the physiological rationale for pre-exercise carbohydrates established, it is helpful to examine elite athletes’ habits and whether they align with the evidence base before examining the research that underpins the current recommendations.
Research investigating the nutritional habits of middle- and long-distance elite runners and race walkers indicates that 96% focus on adequate fueling in the 1–4 hours before key sessions, while 4% do not (Heikura et al., 2017). Although this isn’t specifically for racing, it was the most similar scenario within the questionnaire provided to the athletes. 53% of these athletes indicated they increase their carbohydrate intake, 4% eat more protein, 6% eat more sports foods, and 74% focus on the timing of their pre-training meal. 45% of athletes stated they feel more energised through the day, 66% think it helps them train better, while 11% state that someone told them to do this, such as a nutritionist or coach. 25% of the athletes stated another reason for this approach, such as GI issues, a dislike of training on an empty stomach, research, or race simulation.
This level of adherence among elite athletes with access to coaches and sports nutritionists raises the question of whether the recreational parkrun athlete, who typically lacks this access, demonstrates similar adherence.


2.5 Pre-exercise carbohydrate intake and performance

Stellingwerff, Boit and Res (2007) suggest that elite middle-distance athletes consume 1 – 4 grams of carbohydrate 1 - 4 hours prior to peak performance to generate sufficient liver glycogen levels. It should be noted that Burke et al. (2011) suggest that carbohydrates aren’t required during exercise lasting less than 45 minutes. Arguably, breaking a fast with adequate carbohydrates before exercise improves performance (Podlogar et al., 2022). Liver glycogen is vital for maintaining blood glucose levels, thereby improving athletic performance. 

The original recommendations Stellingwerff, Boit and Res (2007) were aimed at 800m and 1500m-based athletes. The nutritional and hydration recommendations from that publication were extended to events up to 5000m in length, as evidenced in a later publication (Stellingwerff, Bovim and Whitfield, 2019). This recommendation is based on carbohydrate guidance for athletes by (Burke et al., 2001). 

The following section critically examines the three studies on which these recommendations were based.

Neufer et al. (1987) compared carbohydrate amount, timing and form (liquid vs solid, combined with an earlier meal vs acute) in 10 well-trained male cyclists performing 45 minutes of moderate intensity cycling followed by a 15-minute maximal effort. All of the carbohydrate groups outperformed the placebo, with the greatest benefit in the group that consumed a carbohydrate-rich meal 4 hours prior. This suggests a cumulative effect rather than an acute one. This study demonstrates that even carbohydrate amounts below 1g/kg/bw improve performance, though this improvement is significantly greater when additional carbohydrates of more than 1g/kg/bw are consumed 4 hours prior to exercise. . However, there were only 10 male participants, which is not generalisable to the mixed gender recreational running population in parkrun.

Sherman et al. (1989) trialled a variety of carbohydrate doses, providing 0g, 45g, 156g or 312g 4 hours before 2 cycles, the latter a performance trial in a predominantly male sample (n=10). The largest dose yielded the greatest improvement (15%), suggesting a dose-dependent effect. The study’s small, mainly male cohort and self-paced trial again limit its applicability to the mixed-gender recreational parkrun population, though emphasizes the importance of pre-exercise carbohydrate following an overnight fast.

Wright, Sherman and Dernbach (1991) studied the effect of carbohydrate pre-exercise and during exercise, or both, to elucidate its performance effects for cycling at 70% VO2 max until exhaustion with 9 participants (1 female, 8 males). Combining both resulted in the greatest benefit (44% improvement over placebo). Pre-exercise carbohydrate only resulted in a 32% improvement over placebo. This suggests that they act in a complementary manner for moderate-intensity exercise to exhaustion, though the small sample size and the presence of only one female participant limit its generalizability across genders. Similarly to Sherman et al. (1989) there is a performance benefit to pre-exercise carbohydrate that would apply to parkrun participants aiming for peak performance due to the nature of the activities tested in these studies.

Arguably, the previous three studies are specific to endurance activity, for which the recommendations were written (Burke et al., 2011). While this may inform long-distance training runs for a 5km runner, it arguably lacks the specificity to guide nutrition for a peak-performance 5km run, though it shows a clear benefit of carbohydrate for endurance performance after an overnight fast.

Research by Matthews et al. (2026) investigated the impact of pre-exercise carbohydrate and carbohydrate type after 60 minutes of cycling, followed by an overnight fast in 11 participants (3 females, 8 males). Participants were given ~2 g/kg/bw carbohydrates 2 hours prior to exercise or were not fed (control). The carbohydrates were delivered as either potatoes, pasta or energy gel. The participants performed a steady state cycle followed by a 19.4km time trial. The completion time for the time trial among the carbohydrate groups (32-33 minutes) was not significant compared to the control (p=.09), but the carbohydrate groups averaged nearly 3 minutes faster. The duration is comparable to parkrun completion times and is arguably one of the studies with the greatest relevance to parkrun performance, despite being conducted on an alternative modality. Compared to fasting, consuming adequate carbohydrates in the 1-4 hours prior to parkrun could plausibly have a performance benefit. 

Unlike cycling-based time trials, the impact of a 2.5g/kg bw carbohydrate-rich meal was tested in a running-to-exhaustion treadmill trial at 70% VO2max (Chryssanthopoulos et al., 2002). There was a significant improvement in performance compared to the placebo. This is in alignment with the cycling literature. This research demonstrates that the original pre-exercise carbohydrate recommendations can be generalised to other exercise modalities, though it remains unclear whether they are applicable to shorter 5km events such as parkrun.

Recent research investigating the impact of nutrition on 5km running examined the effects of a high-carbohydrate or high-fat, low-carbohydrate meal on 5km and 10km performance following an 8-hour overnight fast (Buga et al., 2025). A crossover design was employed, with a 1-week interval between interventions. This intervention is arguably the most applicable to parkrun, given its distance and modality. 
Meals were consumed 3 hours before the time trial, both containing 1000kcal. The high-carbohydrate meal contained 127g of carbohydrates, 46 g of fat, and 17g of protein, provided in a bar. The low-carbohydrate meal contained 12g of fat, 62g of fat, and 30g of protein, and was also provided as a bar. The high-carbohydrate meal meets recommendations for both carbohydrate quantity and timing, whereas the low-carbohydrate meal meets only the timing recommendation (Stellingwerff, Boit and Res, 2007). The high-carbohydrate bar is designed as an emergency ration rather than for sports performance, providing a substantial amount of fat and protein, not what is typically recommended for sports performance (Jeukendrup and Gleeson, 2019). Buga et al. (2025) sample of 30 males split evenly between the 5km and the 10km trial had personal best times of 23 and 44 minutes, representing performances by non-elite recreational athletes, more representative of a subsection of the parkrun population. A non-statistically significant improvement was observed in the time trial performance times for the high carbohydrate meal in both the 5km and 10km events (p = 0.646 and p = 0.118, respectively). This may indicate that, within the recreational population studied, a greater proportion of participants will achieve a performance benefit by consuming a high-carbohydrate meal prior to peak performance in middle-distance running. In contrast, a minority will experience improved performance with a low-carbohydrate, high-fat meal. Greater improvements were observed in the 10km time trial, suggesting that consuming carbohydrates prior to running may have a greater impact on performance during longer-duration exercise. The fat-heavy, carbohydrate-rich bar limits how the findings translate to a typical pre-exercise meal low in fat, and would benefit from testing a lower-fat/protein meal like that used in the research by Matthews et al. (2026). 

Rowing research carried out by Bottoms et al. (2014) demonstrated a significant difference in distance covered when the participants consumed a 500ml drink with a 6.4% carbohydrate solution compared with a placebo when rowing for 30 minutes. The drinks were consumed 30 minutes prior to the exercise. The greatest improvements were observed between 18 and 30 minutes. Rowers were able to perform with more power at the same rate of perceived exertion. The researchers hypothesise that carbohydrate ingestion increases substrate oxidation. The duration of this time trial is similar to that of many parkrunners and may therefore be applicable to the event, though the modality is whole-body exercise, in contrast to running, a predominantly lower-body exercise. Though the quantities and timing of carbohydrates may not align with Stellingwerff, Boit and Res (2007), it demonstrates that the benefits of carbohydrates are available when consumed closer to an event. This may be applicable to parkrun participants who are time-restricted on the morning of a peak performance. 

A recent single-blind, placebo-controlled study by Carpenter, Brouner and Spendiff (2025) tested the use of pre-exercise carbohydrates in ketogenic athletes (who consume <50g of carbohydrates per day), who are metabolically adapted to utilise ketones and endogenous fat stores, and to lower carbohydrate intake. Athletes following this approach for a prolonged duration (>6 months) have demonstrated a downregulation of Glut 4 receptors that are used to shuttle glucose into muscle cells. The participants were required to have followed this dietary approach for more than 1 year. Participants’ body mass was 74.2 ±6.2kg. Liquid carbohydrates (200g) or placebo drinks were provided 24 and 48 hours before. A carbohydrate (60g – less than 1g/kg/bw) or ketone-based drink was provided 30 minutes prior to performing a 60-minute cycle at 50% Wmax, followed by a 15-minute rest and then a 16.1km cycle time trial. The 60-minute cycle was performed at a moderate 63–68% VO2 max, while the 16.1km time trial was at 72–83% VO2 max. 

Carpenter, Brouner and Spendiff (2025) adjusted short-term carbohydrate loading and acute pre-exercise feeding independently in ketogenic athletes. They found that acute pre-exercise feeding, but not short-term loading, improved performance, whereas short-term loading in isolation had no performance benefit. This indicates that even among a population adapted for fat and ketone oxidation, carbohydrates provided in the pre-exercise window reliably improved performance and therefore may provide benefit across a variety of dietary approaches.     

Among this recreational ketogenic athlete population, the pre-exercise carbohydrate intake of less than 1g/kg body weight had the most impact on performance, suggesting that, in line with previous research, there is a liver glycogen-sparing effect, allowing for the maintenance of an adequate blood glucose level, which resulted in improved performance. It should be noted that the 16.1km time trial was performed 1 hour and 45 minutes after consuming the carbohydrates, allowing time for absorption.

A trial by Jentjens et al. (2003) testing varying quantities of carbohydrates 45 minutes before a 20-minute sub-maximal steady-state cycle, followed by a ~40-minute time trial at 80% Wmax, showed no statistically significant differences in performance between the placebo, 25g, 75g, and 200g carbohydrate groups. Interestingly, a reduction of plasma glucose below 4mmol/L was experienced in all of the carbohydrate-consuming groups during the first 10 - 15 minutes of submaximal steady-state cycling. Furthermore, six participants in the 25g & 200g groups experienced rebound hypoglycaemia (plasma glucose < 3.5 mmol/L), while four participants in the 75g group experienced plasma glucose < 2.5 mmol/L. This did not adversely affect performance, and no symptoms were present. Rebound hypoglycaemia has been documented numerous times when carbohydrates are provided <60 minutes prior to exercise. In comparison to hypoglycaemia experienced during prolonged exercise, it is likely due to different reasons, as liver and skeletal muscle glycogen are likely to be depleted during prolonged activity if not replenished through nutrition. Unlike Carpenter, Brouner and Spendiff (2025) consuming carbohydrates within one hour of exercise, no improvement was demonstrated. This supports the use of carbohydrates as an ergogenic aid in the 1 to 4 hour window prior to exercise and, additionally, for parkrun fueling.

A recent analysis by Noakes et al. (2026) states that it’s the prevention of exercise-induced hypoglycaemia, rather than glycogen resynthesis, that provides the performance benefit, protecting blood glucose levels rather than directly improving performance. The latter can be considered a controversial statement in light of the totality of evidence regarding the effects of well-timed carbohydrate ingestion on exercise performance. 

2.6 High Intensity Exercise and carbohydrate intake

Fewer studies have examined the impact of carbohydrates on high-intensity exercise (Galloway, Lott and Toulouse, 2014). This has likely been influenced by endurance exercise guidelines, which suggest that pre-exercise carbohydrate intake is not required for activities lasting <45 minutes, as these are not glycogen-depleting (Burke et al., 2011). Research carried out by Galloway, Lott and Toulouse (2014) tested the impact of sports drinks containing various carbohydrate solutions and different timing strategies at 90% of peak power output (PPO) on a cycle ergometer in young adult males.
Across two trials (each lasting less than 10 minutes, following an overnight fast), they found that the timing of carbohydrate intake was a more important factor than its concentration for high-intensity exercise. In the first trial, a 6.4% carbohydrate solution improved PPO at 90% when taken 30 minutes prior to exercise, but not when taken 120 minutes prior, extending the duration to 87 seconds compared to the placebo. In the second trial, the 2% solution resulted in a non-significant improvement compared to the placebo and 12% solution by 61 and 73 seconds, respectively, even though the 12% group had a higher blood glucose level prior to starting the exercise. This demonstrated that blood glucose alone does not predict exercise outcomes and that a moderate rather than larger carbohydrate amount may be preferable when consuming near to the onset of exercise. This may be beneficial for recreational parkrun athletes unable to consume the recommended amount of carbohydrate in the 1 to 4 hours prior to starting.  

The outcomes of these studies may support the hypothesis that pre-exercise carbohydrate intake prevents hypoglycemia by maintaining plasma glucose levels. A time-dose response is present. This may differ from endurance recommendations, though thorough testing of dosing and timing should be considered for future studies. The effects on neural and neuromuscular tissues may be influenced by dosing near the onset of high-intensity exercise.

Pritchett et al. (2008) performed a crossover study investigating the effect of a pre-exercise nutritional bar (CHO = 20g ((of which 2g were fibre)), PRO = 11g, FAT = 4.5g) along with 400ml water on the performance of 18 modified Wingate tests (10-second efforts followed by 50 seconds rest). The bar and water were administered either 15 or 60 minutes before the exercise, or no bar was used; water was consumed in the control group.

All 10 participants were trained young males (23.4±4.4 years) weighing 77.1±17.7 kg.
Although the improvement was not statistically significant, the mean power output increased from 105.7 kilojoules to 112.1 and 114.9 kilojoules in the 15-minute and 60-minute pre-exercise carbohydrate feeding groups, respectively. This suggests performance benefits even with small amounts of carbohydrate. 

The results indicate a performance benefit from high-intensity activity when carbohydrates are consumed, even in low amounts relative to body weight. Of interest is the impact of the protein and fat content of the bar, whether positive, negative or neutral.

Notably, the meal consisted of cereal, bread, milk, and fruit juices, which were rich in carbohydrates and provided some protein. These are food sources accessible to recreational runners, rather than supplements or meal-replacement drinks.

2.7 Carbohydrate type

Podlogar et al. (2022) argue that breakfast is one of the most important meals of the day because it’s an athlete’s first opportunity to consume carbohydrates. Although they support the current guidance on pre-event carbohydrate intake, they state that greater specificity is required regarding the type of carbohydrate. In their study of 8 male cyclists, either provided with a breakfast containing 2g/kg/bw of glucose and rice-based carbohydrate or fructose and rice (both containing a 2:1 ratio of rice to carbohydrate powder), completing a time to exhaustion cycling time trial 2 hours after their meal. Overall, there was a statistically significant increase in time to exhaustion (137.03 ± 22.72 min and 130.06 ± 19.87 min) for the fructose and rice meal. That said, 1 participant showed a decrease in performance, while 2 participants showed minimal change. This evidence suggests that there may be individual variability. 

While carbohydrate ingestion has demonstrated benefits, the type of carbohydrate consumed before running should be considered in light of mechanical loading (de Oliveira, Burini and Jeukendrup, 2014). Runners are generally at greater risk of gastrointestinal distress than athletes in other sports. Despite a positive impact on multiple aspects of health, fibre, which is typically found in whole-grain foods, may be best avoided prior to (Mancin, Burke and Rollo, 2025).

In addition, the influence of a food's glycaemic index on middle-distance running or events of similar duration and intensity has not been elucidated. While there have been mixed results regarding the impact of comparing the performance benefits of low vs high glycaemic index carbohydrates for endurance activity and intermittent sprint activity, no clear benefit of either has been shown when assessing the totality of the current evidence (Chua et al., 2019). Conversely, recent research by Bahari et al. (2025) demonstrated a significant difference in 10km running time trial after completing a steady state run when consuming a high vs low glycaemic meal with 1.5g/kg/bw carbohydrates. The authors state that this was due to the slower release of carbohydrates, muscle glycogen sparing, and increased fat oxidation during the steady-state run, which allowed for improved performance during the time trial. The applicability of these findings to parkrun may be limited by the event's duration.


2.8 Hydration

Approximately 73% of lean mass is water (McDermott et al., 2017). Hydration is a combination of adequate fluid intake with electrolytes in the correct quantities and ratios (Sawka et al., 2007). Exercise increases core body temperature with muscle contractions generating metabolic heat (Jardine et al., 2023). This increases blood flow through the skin, helping regulate body temperature by increasing sweating. The higher the intensity of an exercise activity, the greater the metabolic heat production and increase in core body temperature (Maughan and Shirreffs, 2010). The risk of hyperthermia is higher during high-intensity exercise lasting 20-30 minutes than during prolonged exercise.

The environment affects the body's ability to dissipate heat. Temperature, radiation, air motion, clothing and humidity all affect heat dissipation (Jardine et al., 2023). Higher environmental temperatures lead to greater sweat loss. Dehydration of ≥2% (measured by body weight change) under warm and temperate conditions has repeatedly been shown to impair performance. Performing exercise in a dehydrated state increases glycogen utilisation and negatively alters metabolic function (Sawka et al., 2007).  Dehydration results in decreased blood volume and, therefore, reduced venous return. Cardiac output is reduced, leading to an increased heart rate, limiting performance quality. Hypohydration leads to vasoconstriction, limiting the body's ability to deliver blood to the skin and generate a cooling effect. 


Sweat is a combination of water and electrolytes such as sodium, chloride, potassium, magnesium and calcium, which are essential components of the human diet (Maughan and Shirreffs, 2010). The rate at which individuals sweat varies widely. The amount of sodium also varies, influenced by an individual’s genetics, dietary intake and physiological adaptations to exercise. Sweat evaporation from the skin accounts for the majority (83%) of heat dissipation during a 27-minute 10 km running race (Jardine et al., 2023). Sweat rates and electrolyte losses in females are generally lower than those of males due to smaller body size and lower metabolic rate. Sweat rates for a parkrun in the United Kingdom will vary with seasonal temperature, though the early start of the event generally limits the potential for heat; it is unlikely that sweat rates will be high. 

Previous work by Armstrong, Costill and Fink (1985) investigated the effect of 2% dehydration, induced with the diuretic furosemide, on time to completion at 1500m, 5000m, and 10,000m among 8 healthy young males. A diuretic was used to minimise confounding variables (thermal, dietary, and metabolic) arising from natural dehydration. Dehydration resulted in slower performances at each distance, with a significant increase in time only for the 5000m and 10,000m. This has direct applicability to parkrun, demonstrating that 2% is detrimental to performance.

Stellingwerff, Boit and Res (2007) recommend that athletes consume 400-600ml of a sports drink or water with electrolytes 60 to 120 minutes before competition. This allows sufficient time for the fluid to be absorbed and cleared from the gut, and for plasma osmolality to be restored (McDermott et al., 2017). Additionally, excess fluid can be urinated prior to the event, thereby allowing assessment of hydration status via the colour of the urinary sample. The 1- to 2-hour window is close enough to the event that an athlete can maintain euhydration.

Shirreffs, Casa and Carter (2007) suggest that athletes consume 6-8 mL/kg body weight in the 2 hours preceding an event. Their recommendation offers options with or without sodium, and also recommends consuming the fluid with food, as it contains minerals. Alternatively, Sawka et al. (2007) recommend 5–7ml/kg/bw in the 4 hours before exercise. In addition, they recommend consuming an additional 3–5 mL/kg body weight in the 2 hours preceding exercise if the urine remains dark or has not been excreted. The addition of sodium 20–50 (mEq/L-1) will aid water retention. This can also be achieved by consuming meals/snacks that contain sodium. Amongst the recreational athlete population, considerations need to be made for those living with hypertension, as sodium can contribute negatively towards this condition (Burke, Deakin and Minehan, 2021). 

2.9 Assessment for hydration practices

Assessment of hydration status can be undertaken using both basic and more complex analyses (Casa et al., 2019). Fundamental analyses include assessing using colour, morning weight and the feeling of thirst. Darker urine (similar to apple juice in colour) indicates greater dehydration. The dark colour is attributed to urochrome, a breakdown product of haemoglobin (Maughan and Shirreffs, 2010). A lower morning body weight of  0.5–1kg may also be used as an indicator of dehydration status (Casa et al., 2019). 

Weight changes due to water loss occur not only through sweating (Maughan and Shirreffs, 2010). Electrolyte-free water is lost through respiration. Muscle glycogen depletion results in water loss from that site and may be utilised for another purpose where required. In addition, for every gram of carbohydrate that is oxidised, 0.6g of water is used, and for each gram of fat that is oxidised, 1 g of water is utilised; this metabolic water, which is generated, may then be used elsewhere as required. 

Thirst is another indicator of dehydration (Casa et al., 2019). A combination of two or more of these three symptoms typically indicates dehydration. Assessing these three indicators can allow an individual to best prepare for a 5km event. Due to the duration of a typical 5km, it is considered a low-risk (for dehydration) event, though it is a requirement pre-event.

More complex analyses include sampling urine to assess its osmolality or specific gravity (Maughan and Shirreffs, 2010). This may not be as sensitive as assessing serum osmolality; however, the method is non-invasive, and portable devices can facilitate the rapid analysis of a urine sample. These may be used more commonly by sports teams than by recreational athletes due to cost and technical requirements.

Sweat testing is another available assessment (Baker, 2017). Whole-body sweat rate and sodium loss are calculated. This can inform an athlete’s sodium intake before and after exercise. Testing should reflect the conditions under which the athlete is performing, as sweat-test results can vary considerably depending on the assessment method used. It is not widely accessible to the recreational athlete due to cost and availability.

2.10 Summary

To date, many unanswered questions remain about pre-exercise nutrition for 5km running among both recreational and professional athletes. The bulk of the research focuses on the nutritional requirements of athletes participating in longer-duration activities. The pre-exercise carbohydrate recommendations, as stated by Stellingwerff, Boit and Res (2007), are based on exercise trials longer than 5km of running.
More recent work that has focused on or included the impact of dietary carbohydrates on 5km running performance has done so primarily through low-carbohydrate diets. Although this way of eating has shown positive benefits for those living with type 2 diabetes, it is not common amongst the general public. Despite this, the work has raised questions about the amount of carbohydrates required for a performance benefit amongst recreational runners when consumed in mixed-macronutrient meals. Further work is needed to integrate recommended carbohydrate-rich meals into the pre-exercise nutrition window when trialling low-carbohydrate diets against high-carbohydrate diets, as they have repeatedly been shown to benefit performance.
A larger portion of the evidence-based assessment of the impact of pre-exercise carbohydrate has been derived from cycling-based activity. Although both are cyclical activities, numerous differences remain (Mallol et al., 2020). Pedal revolutions are consistent across changes of speed, whilst there are stride length changes associated with speed changes. Unlike cycling, running is a high-impact, weight-bearing activity.
Based on the currently available evidence, the recommendations are sensible, though when utilising the evidence at an individual level, runners should be encouraged to trial ranges between 1–4g/kg bw to find what works best for them.

Future studies that aim to develop the evidence base in this area should engage recreational runners across the adult lifespan. Parkrun and other running events demonstrate that a wide range of ages and genders engage with the 5km distance.
Trialling food-based meals rather than supplementation offers additional benefits in both cost and nutritional impact. Adjusting macronutrient quantities (predominantly carbohydrates) and timing according to current guidelines provides a solid base from which to build.

Further exploration of carbohydrate requirements and timing based on participant fitness level will provide insight into the amounts that may be beneficial at different levels. 

Fluid requirements are better understood, with the main recommendation to start exercise in a hydrated state, as dehydration is associated with slower 5- and 10-km running times. It is unlikely that a recreational athlete would become dehydrated undertaking a 5km run when starting euhydrated.

Across both carbohydrate and hydration research, a pattern emerges where laboratory-based research demonstrates improved athletic performance, yet among recreational populations, we see a persistent gap between recommendations and actual practice. This gap motivates the study's mixed-methods approach to explore the barriers within the understudied parkrun population.

2.11 Theoretical Framework

The Knowledge – Attitude – Behaviour Framework (KAB) provides the theoretical model for this research (Teo, Burns and Kawabata, 2023). This theoretical framework is based on a sequence of activities. Firstly, an individual acquires specific knowledge of a given subject, in this case, sports nutrition. This influences their attitude towards that subject, which, in turn, affects their pre-race nutrition behaviour. This model is based on the principle that knowledge acquisition can affect one’s understanding and, consequently, their actions. 

Knowledge is the information an individual possesses regarding a subject matter (Schrader and Lawless, 2004). Arguably, it is not knowledge that is being measured but an individual’s confidence about a given subject matter.  Attitude can be defined as an individual’s disposition towards a concept, whether positive or negative and consequently how this affects their behaviour. Behaviour can be defined as an observable action. The relationship between knowledge, attitude and behaviour can be complex. Knowledge and attitude don’t always translate into behaviour. Attitude affects one’s likelihood of accepting information that can be used as knowledge. The discussion of theoretical frameworks such as Capability, Opportunity, Motivation-Behaviour (COM-B) and Theory of Planned Behaviour (TPB) offers meaningful insights into the barriers that may prevent the translation of knowledge to attitude and behaviour (Bosnjak, Ajzen and Schmidt, 2020; Isbanner et al., 2024).

The KAB framework has been utilised in a variety of research situations, including sports nutrition (Chen et al., 2022). In this research, the KAB model was used to assess recreational athletes’ nutritional knowledge and its relationship with pre-parkrun nutrition and hydration practices.  The KAB framework provided a basis for conceptualising how nutritional knowledge influenced participants’ dietary and hydration practices. Previous research has indicated that greater understanding in a given area, such as nutrition, typically translates into improved attitudes and resulting practices. In addition, an individual’s personal beliefs about a subject may also affect their practices despite their knowledge; therefore, the model may not always correlate positively with expected outcomes. This includes their beliefs about the importance of pre-event nutrition, the perceived benefits, and their motivation to follow nutrition recommendations. Although the KAB framework suggests that greater knowledge has a favourable influence on attitudes and behaviours, this relationship was not assumed and was assessed within the post-positivist paradigm. However, recent work directly assessing this framework found that sports nutrition knowledge predicts behaviour (Teo, Burns and Kawabata, 2023). 






















3. Methodology

This chapter outlines the methodological approach used to investigate the relationship between nutritional knowledge and peak-performance dietary and hydration practices among recreational runners, and compares carbohydrate and fluid intakes with recommendations. A mixed-methods study design situated within a post-positivist paradigm was employed. This chapter outlines the rationale for this philosophy, study design, questionnaire, semi-structured interviews, recruitment, and ethical considerations.

3.1 Research paradigm

This research situates itself within the post-positivist paradigm. Post-positivism recognises that multiple factors influence human behaviour and challenges the idea of absolute truth proposed by positivism (Pabel, Pryce and Anderson, 2021). Academics have argued that post-positivism is both a strand of positivism and a rejection of it. Ontologically, post-positivism assumes there is a single objective truth, yet reality can only be understood imperfectly (Brown and Dueñas, 2020). Epistemologically, it assumes that knowledge is only probable due to human error. Axiologically, it minimises bias while acknowledging that neutrality is not possible and that the researcher will be influenced. In contrast, positivism rejects normative statements, accepting scientific statements as these can be confirmed (Dawadi, Shrestha and Giri, 2021). Post-positivism considers both the voice of the participants and the researcher, though, like positivism, shares many of the core principles that underpin positivism, understands that the environment influences people and that they hold biases, and therefore, objectivity cannot be achieved; however, using validated measurement tools can achieve the best possible results. It focuses on objectivity while allowing subjectivity to add greater depth and breadth. Post-positivism explores patterns and relationships across the study population. It employs both quantitative and qualitative methods, creating a richness that isn’t achieved with either method individually (Panhwar, Ansari and Shah, 2017). 

This mixed methods research (MMR) employed a convergent parallel design, in which quantitative and qualitative data were collected concurrently, analysed separately and then integrated to identify convergence and divergence (Cresswell & Plano Clark, 2018). Combining these methods created a more comprehensive understanding of participants’ nutritional knowledge, attitudes and behaviours and facilitated the identification of relationships between the quantitative and qualitative findings (Battista and Torre, 2023). Utilising the MMR approach provides an opportunity to understand the complexities of sports nutrition. Quantitative methods facilitate greater participant participation, making data more generalisable, whereas qualitative methods offer participants a voice, creating depth (Dawadi, Shrestha and Giri, 2021). This MMR therefore provides the best approach to answering the research question by combining the strengths of two different data collection/creation methods whilst compensating for their weaknesses. It overcomes the epistemological differences that arise when a single method is used. Equal priority was given to the quantitative and qualitative strands to reflect the study's aims of capturing patterns of nutritional/hydration knowledge, attitudes, and behaviours, whilst also capturing the individual’s experience.

Though the MMR has many positive aspects, it also presents challenges in its use. Due to the collection of both quantitative and qualitative data, the analysis is a lengthy process, especially given that there is only one researcher (Dawadi, Shrestha and Giri, 2021). Previous work by Casey et al. (2016) described the difficulties of merging and interrogating mixed data sets due to limited guidance, as this methodology is currently less common. As Cresswell and Plano Clark (2018) note, there is a concern that research can lose its focus if the integration of quantitative and qualitative data is not carefully considered. Corresponding quantitative and qualitative findings were integrated and compared in the Discussion chapter.






3.2 Study design and participants

The study used a cross-sectional design (Wang and Cheng, 2020). This is an appropriate choice for an MSc dissertation, particularly when conducted by a single researcher. This is also a suitable choice, given the time constraints of this research.

The target population comprised of recreational runners aged 18 or older who participate in parkrun events in the UK who can provide informed consent. Participants must have completed at least one parkrun event and report a personal best time. Participants whose reported personal best parkrun time is outside what can be considered a run time by Haake, Quirk and Bullas (2022) were excluded from the analysis, as it is not representative of a running effort.

A non-probability convenience sample was recruited using online forums, specifically user-created Facebook forums, as this provides greater reach across the United Kingdom (Martínez-Mesa et al., 2016). This is an appropriate method given the participants’ accessibility within the constraints of the research.

Research did not take place via official parkrun channels and at events, as approval by the parkrun research board is required. They are not currently receiving applications for new research.

An initial sample size of 80 - 100 participants was targeted for the questionnaire, as this provides sufficient data for statistical analyses (Springate, 2011). The final sample size was 225 participants. Participants who completed the questionnaire were invited to participate in semi-structured interviews on a voluntary basis. Eleven semi-structured interviews were conducted, generating rich qualitative data. This is considered sufficient to reach thematic saturation and unlikely to generate further themes with more than 12 interviews (Guest, Bunce and Johnson, 2006).
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3.3 Data Collection

A single online questionnaire was used to collect and generate data (Appendix 1) (Blaxter, Hughes, and Tight, 2010). The questionnaire was created and distributed using Microsoft Forms. This improved the questionnaire's accessibility. It was estimated to take approximately 10 minutes to complete.

Prior to distribution, the questionnaire was piloted with a small sample (n=5) of recreational parkrun participants to assess clarity and completion time. Any required amendments were made before recruitment began.

The questionnaire was divided into several sections. The first collected non-identifiable personal information, anthropometric data, fastest parkrun time, motivation, training frequency, volume, and intensity. The second section focused on pre-event morning nutrition and hydration data. The submitted data was assessed in the Nutritics nutritional analysis software to analyse carbohydrate and fluid consumption prior to parkrun. Participants’ attitudes were evaluated using open and closed single questions that assess their beliefs about the impact of pre-parkrun dietary and fluid intake on performance, based on previous work by Vázquez-Espino, Rodas-Font and Farran-Codina (2022). Participants were asked which sources of sports nutrition information they utilise to develop knowledge. Several popular sources are listed, allowing them to choose from a variety of options: social media, magazines, friends, family, coaches, physiotherapists, books, scientific journals, dietitians, nutritionists, and others. Section 3 utilised questions from the validated CEAC-Q questionnaire developed by (Sampson et al., 2022). The questions focused on the role of carbohydrates prior to sports performance. The answers were marked according to their scoring system, providing participants with a knowledge score. In addition, a single question about hydration was asked (Vázquez-Espino, Rodas-Font and Farran-Codina, 2022).

The semi-structured interview followed the KAB framework, investigating knowledge, attitudes and behaviours. The open-ended questions used during the semi-structured interviews are listed in Appendix 2. Interviews lasted 15-30 minutes and were conducted virtually via Microsoft Teams. 

3.4 Data Analysis
Quantitative data were analysed using IBM SPSS software. Data was tested for normality using the Kolmogorov-Smirnov tests and histograms. When the data are normally distributed, parametric tests were used to compare groups (gender and age) and assess the relationship between knowledge score and carbohydrate/fluid intake. Where data is non-normally distributed, non-parametric tests were applied. Effect sizes and p-values are reported to provide context for the findings.
An independent-samples t-test was utilised to compare mean nutrition-knowledge scores between males and females. The single participant who identified their gender as “other” was excluded from gender comparisons but was included in analyses that did not involve gender comparisons. Spearman’s rank-order correlation was used to examine associations between nutrition-knowledge scores and carbohydrate intake, fluid intake, fastest parkrun time, information-seeking behaviour, nutrition and hydration planning, perceived importance of nutrition and hydration, and participants’ ratings of their pre-parkrun nutrition strategy. 
Kruskal–Wallis H tests were used to compare age groups on the perceived importance of nutrition and hydration, changes in nutrition for peak performance, hydration strategies, and nutrition and hydration planning for peak performance. Statistical significance was set at p < .05.
Qualitative data from the semi-structured interviews were analysed using the Braun and Clarke (2006) reflexive thematic analysis. The six steps used are as follows;
1) Familiarisation with data
2) Generation of initial codes
3) Theme identification
4) Reviewing themes
5) Defining and naming themes
6) Final analysis
Coding was carried out using NVivo software. An inductive approach was utilised, allowing themes to emerge from participants’ accounts, though the KAB model informed the overall interpretation.

[bookmark: OLE_LINK1]3.5 Research Ethics

This research adhered to the ethical guidelines of the University of Wales Trinity Saint David Ethics Committee (Blaxter, Hughes, and Tight, 2010). It was conducted in line with the Sports and Exercise Nutrition (SENR) code of conduct (SENR, 2021). Data collection did not begin until ethical approval was granted (Denscombe, 2014). The addition of semi-structured interviews introduced considerations related to confidentiality, privacy, and participant data management.

3.5.1 Informed Consent

Participants were provided with detailed information prior to beginning the questionnaire (Denscombe, 2014). There, it outlined the purpose of the research and explained the voluntary nature of participation. Once participants submitted the completed questionnaire and provided informed consent, they could not withdraw from the study, as their responses were anonymous and could not be traced to the individual. Individuals who participated in the semi-structured interviews were asked to provide additional consent, as the audio was recorded using Microsoft Teams using the UWTSD student account. Participants in the semi-structured interviews could withdraw at any time prior to data analysis, as their identifiable data could still be removed.

3.5.2 Confidentiality

Questionnaire data were collected anonymously and did not include identifiable information (Denscombe, 2014). No identifiable information was collected during the semi-structured interviews. Each participant was assigned a code to identify them anonymously. Participant quotes used in the final work were identified with their assigned code. Identifiable information provided during the interviews was removed during transcription. The lead researcher was the only individual with access to the raw data. All data has been stored on a password-protected university OneDrive for secure storage.

3.5.3 Data

All data has been stored in accordance with GDPR standards and UWTSD policies (Denscombe, 2014). Both questionnaire and semi-structured interview data will be stored for the duration of the study and deleted on confirmation of marking. All data will then be destroyed by deleting it from the university’s OneDrive account. 




3.5.4 Risk

The content of this research poses minimal risk to the participants (Biggam, 2018). The nature of the questionnaire and semi-structured interviews was centred around nutrition and hydration for peak performance. Though the questionnaire and semi-structured interviews do not ask sensitive questions, the topic of nutrition may be sensitive to some individuals, especially those who have had negative experiences, such as eating disorders.
Participants were asked to be in a private space where they feel comfortable. The interviews took place using Microsoft Teams. The interviewer was in a private space using headphones, and participants were not seen by others. The interviews were conducted in a sensible and respectful manner. Coercion was not used at any point. Leading questions were not asked. The researcher remained professional and transparent at all times. 

3.5.5 Participation incentive

Participants were offered a £10 shopping voucher for taking part in the semi-structured interview.

3.6 Methodological Limitations

The use of non-probability convenience sampling limits the generalisability of the findings to a broader parkrun population. The cross-sectional study design limits findings to a single point in time and therefore doesn’t establish causal relationships. 
As there was only one researcher, there was an increased risk of subjectivity in the reflexive thematic analysis of qualitative data. All data collected was self-reported, which introduces recall bias.


4. Results

4.1 Quantitative results

4.1.1 Participants

A total of 228 participants completed the questionnaire. Three participants were excluded because they did not meet the parkrun running-time requirements set by Haake, Quirk and Bullas (2022). In addition, when participants did not provide answers, they would be excluded from statistical tests that required that specific data.

Only one participant identified as ‘other’; they were not included in statistical tests based on gender but included in all other tests.

Table 3. Participant information
	Participants (n)
	225

	Male (n)
	78

	Female (n)
	146

	Other (n)
	1

	Age (years)
	49 ±11.56

	Weight Male
	81.31 ± 14.96

	Weight Female
	70.68 ± 13.85

	Weight other
	71

	Weekly training sessions
	3.54 ± 0.92

	[bookmark: OLE_LINK2]Mean parkrun pb (minutes)
	27.45 ± 5.39

	Mean parkrun pb male (minutes)
	24.09 ± 4.26

	Mean parkrun pb female (minutes)
	29.24 ± 5.10


	Mean parkrun pb other (minutes)
	27.54




Importance scale (1 – 10) – Improving parkrun parkrun time.
Both the mean score and the mode were 8 (n=225). 
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Figure 1. Kolmogorov-Smirnov test of normality for gender, weight, and age (overall and by age group).
Normality was assessed using the Kolmogorov-Smirnov test (Figure 1). Gender (p=<.001) and weight (p=0.004) were not normally distributed. Age was normally distributed for males (p=.200) and females (p=.200), though age groups were not normally distributed for males (p=<.001) and females (p=<.001) participants. 

4.1.2 Fluid intake
Mean fluid intake in the 1-2 hours prior to a parkrun peak performance was 275ml (sd=290). The median intake is 250ml during this time frame. Among females (n=109) and males (n=65), mean intakes were 286ml ± 315 and 262ml ± 246, respectively.

4.1.3 Carbohydrate intake
Carbohydrate intake on the morning of parkrun was very low. The mean carbohydrate intake is 0.21g/kg (sd=0.3) of bodyweight (bw) 1 – 4 hours prior to the start of a peak performance parkrun (n=188). The median intake is 0g/ kg bw in the 1-4 hours prior to the start of a peak performance parkrun. Among females (n=122) and males (n=65), mean intakes are 0.21g/kg ± 0.32 and 0.22g/kg ± 0.27, respectively.





4.1.4 Knowledge and carbohydrate intake
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Figure 2. Spearman’s correlation between knowledge score and relative carbohydrate intake among males
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Figure 3. Spearman’s correlation between knowledge score and relative carbohydrate intake among females
There was a non-significant, small, positive relationship between knowledge score and carbohydrate intake relative to weight amongst males (r=0.17, n=65, p=0.19) (Figure 2). Similarly, among females, there was a small, non-significant positive relationship between knowledge and carbohydrate intake relative to weight (r=0.07, n=122, p=0.47) (Figure 3). These results demonstrate that a higher knowledge score doesn’t result in a higher carbohydrate intake prior to a peak performance parkrun.
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Figure 4. Spearman’s correlation between weekly training sessions and parkrun personal best among participants aged 35–44 years.
When tested by age group, there was only one significant, medium negative correlation between the number of weekly training sessions and fastest parkrun time among participants aged 35-44 years (r=-0.35, n=52, p=0.01) (Figure 4). No other age groups demonstrated significance, including when age groups were separated by gender. This demonstrated that, among the participants, weekly training frequency was correlated with a significantly faster parkrun personal best only in the 35-44-year-old group.

4.1.5 Gender and knowledge
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Figure 5 Independent samples t-test comparing nutritional knowledge scores between males and females.
An Independent t-test (Figure 5) showed no significant difference in knowledge between males (30.4 ± 20.6) and females (32.5 ± 20.0), t(223) = −0.754, p = .452. The magnitude of the differences in the means is small (eta squared = -0.11).

4.1.6 Knowledge & importance of nutrition and hydration for a peak performance parkrun

The mean carbohydrate/hydration knowledge score for all participants was 32% ± 20.
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Figure 6. Spearman’s correlation between knowledge score and perceived importance of nutrition and hydration among males
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Figure 7. Spearman’s correlation between knowledge score and perceived importance of nutrition and hydration among females.
A significant, moderate positive relationship exists between knowledge score and the perceived importance of nutrition and hydration for peak-performance parkrun amongst male participants (r=0.34, n=78, p=.003) (Figure 6). A non-significant, small positive relationship is observed among female participants (r=0.16, n=146, p=.057)(Figure 7).
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Figure 8. Spearman’s correlation between knowledge score and perceived importance of nutrition among males aged 35–44 years.
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Figure 9. Spearman’s correlation between knowledge score and perceived importance of nutrition among males aged 45–54 years
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Figure 10. Spearman’s correlation between knowledge score and perceived importance of nutrition among females aged 35–44 years.

There was a significant, strong positive relationship between a high knowledge score and the perceived importance of nutrition among males in the 35 – 44 age group (r=0.54, n=18 ,p=0.03) (Figure 8). Similarly, in the male 45-54 age group, there was a significant, moderate positive relationship (r=0.45, n=28, p=0.017) (Figure 9). Among females, a significant, moderate positive relationship was observed in the 35-45 age group (r=0.39, n=36, p=0.02) (Figure 10). No significant correlations were observed across all other age groups. This suggests that, across specific age groups, a higher knowledge score is associated with a greater perceived importance of nutrition and hydration for peak-performance parkrun. 


4.1.7 Importance of nutrition and hydration for peak performance parkrun
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Figure 11. Kruskal-Wallis test of perceived importance of nutrition and hydration for peak-performance parkrun across age groups

A Kruskal-Wallis test (Figure 11) demonstrated a statistically significant difference in the perceived importance of nutrition and hydration for peak performance at parkrun across age groups (H)6 = 23.06, p = <0.01. 
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Figure 12. Kruskal-Wallis mean rank scores for perceived importance of nutrition and hydration across age groups.
Those in the 25 – 34 and 35 – 44 years age groups perceived it as more important than older age groups (55 years and older) (Figure 12).
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Figure 13. Kruskal-Wallis test examining change in nutrition and hydration strategy for peak-performance parkrun across age groups.
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Figure 14. Kruskal-Wallis mean rank scores for change in nutrition and hydration strategy across age groups.

4.1.8 Change of nutrition for peak performance

A Kruskal-Wallis test (Figure 13) examining whether participants changed their nutrition and hydration for parkrun peak performance showed a statistically significant difference between age groups, H(6)=19.53, p=.003. This demonstrates that, among this cohort, certain groups, such as 18–25 and 75+, are more proactive, though these groups had the fewest participants (Figure 14).
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Figure 15. Kruskal-Wallis test examining planning of nutrition and hydration strategy for peak-performance parkrun across age groups.
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Figure 16. Kruskal-Wallis test mean rank scores for nutrition and hydration planning across age groups.
A Kruskal-Wallis test (Figure 15) was used to assess whether participants plan nutrition and hydration for parkrun peak performance. There was a statistically significant difference between age groups, H(6)=19.60, p=.003. Similarly, the 18–25 and 75+ groups had the highest mean (Figure 16). 










4.1.9 Knowledge and information seeking
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Figure 17. Spearman’s correlation between knowledge score and nutrition/hydration information-seeking among males.
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Figure 18. Spearman’s correlation between knowledge score and nutrition/hydration information-seeking among females.

Among males, there was a significant, medium negative relationship between knowledge score and seeking nutrition and hydration information (r=-0.39, n=78, p=0.001) (Figure 17), though technically a positive relationship due to the SPSS interpretation of the scoring system. Among females, there was a significant, small negative relationship between knowledge score and seeking nutrition and hydration information (r=0.21, n=146, p=0.01) (Figure 18), though technically a positive relationship due to the SPSS interpretation of the scoring system. This demonstrates that higher knowledge scores among males and females correlate with knowledge-seeking behaviour.


4.1.10 Knowledge and parkrun time
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Figure 19. Spearman’s correlation between knowledge score and fastest parkrun time among males.
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Figure 20. Spearman’s correlation between knowledge score and fastest parkrun time among females.
Figure. Among males, a significant, small negative relationship was observed between knowledge score and fastest parkrun time (r = -0.23, n = 78, p = 0.037) (Figure 19). A non-significant, small, negative relationship was observed in the female group (r=-0.15, n=146, p=0.068) (Figure 20). Though for both, there was technically a positive relationship due to SPSS's interpretation of the scoring system.
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Figure 21. Spearman’s correlation between knowledge score and fastest parkrun time among females aged 55–64 years.
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Figure 22. Spearman’s correlation between knowledge score and fastest parkrun time among males aged 55–64 years.

Among females aged 55-64 years, there was a significant, medium negative relationship between knowledge score and parkrun time (r=0.46, n=30, p=<0.01) (Figure 21). Among males aged 55-64, there was a non-significant, large negative relationship between knowledge score and parkrun time (r=0.50, n=16, p=0.051) (Figure 22). Though for both, there was technically a positive relationship due to SPSS's interpretation of the scoring system. These results indicated that among males and among females aged 55-64, a higher knowledge score is associated with a faster parkrun time. 







4.1.11 Knowledge score and nutrition planning for peak performance parkrun
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Figure 23. Spearman’s correlation between knowledge score and nutrition/hydration planning among males.
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Figure 24. Spearman’s correlation between knowledge score and nutrition/hydration planning among females.
Among males, there was a significant, medium, negative relationship between knowledge score and nutrition/hydration planning (r=-0.31, n=78, p=0.005) (Figure 23), though technically a positive relationship due to the SPSS interpretation of the scoring system. Among females, there was a non-significant, small negative relationship between knowledge score and nutrition/hydration planning (r=0.16, n=146, p=0.051) (Figure 24), though technically a positive relationship due to SPSS's interpretation of the scoring system. Similarly, males with a higher knowledge score were more likely to plan their nutrition for a peak performance parkrun.




4.1.12 Knowledge score and rating of nutrition and hydration strategy
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Figure 25. Spearman’s correlation between knowledge score and self-perceived rating of pre-parkrun fuelling strategy.

A Spearman’s rank order for correlation (Figure 25) to test the relationship between knowledge score and self-perceived rating of pre-parkrun fueling strategy. This demonstrated a non-significant, small positive relationship (r=.101, n=225, p=.130). Those with a higher knowledge did not have a higher rating of their fueling strategy than other participants.


4.1.13 Knowledge score and fluid intake
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Figure 26. Spearman’s correlation between knowledge score and fluid intake (400–600ml, 1–2 hours pre-event) among females aged 45–54 years.
Amongst females aged 45-54 years, there was a significant, medium, negative correlation between knowledge score and fluid intake between 400-600ml 1-2 hours before peak performance parkruns (r=-.30, n=45, p=0.049) (Figure 26), though technically a positive relationship due to SPSS’s interpretation of the scoring system. No other group or single gender group demonstrated a significant correlation.

4.1.14 Information seeking

The majority of participants (60%) stated that they do not seek nutrition and hydration information. The most popular source of nutrition and hydration information was social media (29%). The second most popular source of information was friends and family (17%). A smaller percentage of participants selected sources such as nutrition professionals (16%), books (10%) and scientific journals (9%). 



















4.2 Qualitative results

4.2.1 Qualitative data from questionnaire

Several main themes emerged from the analysis of the qualitative data collected through the questionnaire.

The 5km distance was deemed very short by many, so they felt that nutrition and hydration were less important than at longer distances (Figure 27).

	“It’s only 5km, not a Marathon”
“Too short a race”
“Not sure it would benefit me for a 5k”
“I don’t really think about it for parkruns. I do for longer runs”
“I don’t think carbohydrates beforehand would make a huge impact”
“Carbs have little impact directly before running”
“I don’t think you need to adjust carb intake for 5km”
“For 5km, I don’t need to eat beforehand”


Figure 27. Perceived unimportance of nutrition and hydration for a 5km distance.
Participants described that they would consider modifying their nutrition for longer distances (Figure 28).

	“I will increase carbs for 10-21km”
“I would do this for longer runs”
“Nutrition doesn’t generally matter for recreational runners until you get to 15km+”
“If it was a Marathon, or half Marathon, yes I would”.
“I would increase carb intake for longer distances… from half marathon onwards.”


Figure 28. Willingness to modify nutrition and hydration strategy for longer-distance events.
A large number of participants reported GI discomfort/effects when consuming food too close to the event or in too large a quantity (Figure 29).

	“Side stitches from eating too close to running”
“Nausea and feeling sick”
“Risk of needing a bowel movement during the run”
“Feeling full and uncomfortable”
“I do not want to run with a lot of food in my stomach”


Figure 29. Gastrointestinal discomfort associated with pre-event food and fluid intake.
Additionally, some report not consuming food before parkrun due to GI issues they have experienced (Figure 30).

	“I don’t like to eat beforehand”
“Eating or drinking before parkrun makes me feel sick during the run!”
“A parkrun always works for me without Breakfast”
“I only have one drink before running because if I eat, I feel sick and if I drink more I need to pee.” 


Figure 30. Avoidance of pre-parkrun food intake due to gastrointestinal issues.
GI discomfort was the greatest barrier to eating before a parkrun for the participants. Several participants live with GI conditions, which appear particularly challenging (Figure 31).

	“I have diverticulitis which often makes running tricky”
“Have an autoimmune condition and the medication for it can cause a loss of blood pressure and inefficiency of glucose breakdown”
“I can’t eat or drinking before running since surgery”


Figure 31. Gastrointestinal conditions as a barrier to pre-event nutrition and hydration.
Several participants discussed the importance of carbohydrates for performance but focused on the night before, considering it more impactful than nutrition on the morning of the event (Figure 32).

	“I prefer to eat refined carbs the night before PR or a run rather than the morning”
“Night before more important with an early start”
“carbs the night before”
“just carbs the night before”
“the night before has the most impact”
“What you eat day/evening before has a bigger impact than what you eat on the morning”


Figure 32. Perceived importance of the night-before meal over morning nutrition.
For some participants, hydration is a greater priority than nutrition (Figure 33).

	“Hydration more important”
“Pre-event hydration (drink) is the most important thing ahead of nutrition”
“Hydrating properly the days before is more important than on the day itself”


Figure 33. Hydration prioritised over nutrition for peak performance.
Hydration requires a balanced approach, as overconsumption can require toilet trips at inappropriate times (Figure 34).

	“Can't drink too much beforehand as I would need to pee”
“I only have one drink before running because if I eat, I feel sick and if I drink more I need to pee.”


Figure 34. Balancing pre-event fluid intake against toilet urgency.
For many participants, parkrun is a social rather than performance-oriented event (Figure 35).

	“I’m not there to race, I’m there to have a good time”
“It’s not a race”
“Parkrun isn’t about peak performance for me”
“I try not to get hung up on performance times at parkrun”


Figure 35. Parkrun as a social rather than performance-focused event.

Several participants are aware of the general messaging about the impact of carbohydrates on sports performance, but acknowledge that this knowledge doesn’t always translate into action (Figure 36).

	“the standard advice regarding carbohydrates, protein and hydration works well. I just need to take it more seriously”
“I've studied sports nutrition. But knowledge and action stress different things!”


Figure 36. Awareness of carbohydrate guidance without translation into practice.
Several participants reported improved performance when they consumed specific foods in the days leading up to the event (Figure 37).

	“I used to drink beetroot juice and PB’d a lot when drinking that throughout the week”
“Perhaps coincidental but my faster times usually come after eating chocolate or something sugary”


Figure 37. Perceived performance benefits from specific pre-event foods.

Participants have utilised trial and error when navigating their nutrition and hydration strategies (Figure 38).

	“I suffer from significant GI issues when exercising so use caffeine prophylactically. Anything high in fructose or sucrose is disastrous for me.”


Figure 38. Trial-and-error approach to nutrition and hydration strategy.












4.3 Semi-structured interviews


Table 4. Participant information
	Age (years)
	48 ± 17

	Male (n)
	5

	Female (n)
	6




Below are the themes generated from the semi-structured interviews.


4.3.1 Personal experience

In most interviews, participants described their pre-parkrun nutrition and hydration strategies as trial and error rather than following formal guidance (see Table 5). 

4.3.2 Gastrointestinal Considerations

A consistent consideration for athletes, based on negative experiences, was discussed by the majority of the participants. The modifications participants discussed compromised optimal nutritional intake and prioritised comfort (see Table 5). 

4.3.3 Familiarity

Several participants indicated that they trusted their current nutrition and hydration strategy and would ideally not diverge from it. Participants reported that by controlling the variables they could manage, they increased their confidence (see Table 5). 



4.3.4 Early start barrier

For most participants, the early start on a Saturday morning was identified as a barrier to optimising their nutrition and hydration strategies. The opportunity to consume optimal nutrition and hydration was curtailed for some (see Table 5).

4.3.5 Nutrition versus sleep 

The participants considered the balance between prioritising sleep and pre-exercise nutrition. K11 considered the trade-off between reducing sleep to improve nutrition and hydration, while B02 recognised that striking a suitable balance between sufficient sleep and being prepared is an important component of peak performance.
D04 discussed how sleep quality contributed as a major component of their running performance (see Table 5).

4.3.6 Ergogenic aids

Although there were a variety of approaches towards the utilisation of carbohydrates for performance, it was generally well understood that carbohydrates are beneficial for peak performance (see Table 5). A nuanced understanding of the glycaemic index informed the fueling strategy for J10, though D04 offered a contrary opinion (not explicitly about carbohydrates).

4.3.7 Alternative ergogenic aids

Several participants cited specific use of ergogenic aids such as caffeine, beetroot juice and carbohydrate gels/chews when aiming for peak performance (see Table 5). F06 would preferentially consume a beetroot shot rather than regular beetroot juice for specific performances, while C03 reported using energy chews to achieve superior performance. Caffeine was the most frequently discussed additional performance aid amongst the participants

4.3.8 Hydration – A fine art

Hydration strategies received less attention, though the timing of fluid intake was carefully considered, with strategies such as pre-loading and urination management discussed. Electrolyte supplementation prior to performance was discussed by several participants, either by incorporating electrolyte tablets or by adding salt to orange juice to compensate for sweat losses (see Table 5).

4.3.9 Sources of information

Participants largely cited social media, running magazines, friend recommendations and internet searches as sources of nutritional information rather than professional guidance or primary research. F06 discussed using magazines, online information and peer guidance, B02 utilised multiple sources to inform their strategies, and C03 commented on the quality of evidence they may use (see Table 5). No participant reported receiving professional guidance, though several participants discussed an openness to nutritional strategies to aid progression if needed. B02 didn’t indicate a source but expressed a willingness to search for further information should they reach a performance plateau.


Table 5. Semi-structured interview themes
	Theme
	Participant
	Quote

	Personal experience
	C03
	"Through trial and error, I know what works for me. I would say like, obviously I've never heard any guidance from a professional, so I'm not necessarily doing what is actually optimal. But at the same time, I know it works for me."

	
	K11
	"What I eat is sort of based on, you know, what I've learned over the years and things that I've read personally, also what I know works best for my body."

	Gastrointestinal considerations
	E05
	"I like to be, feel a little bit empty. I feel like I perform better and I don't get any stitches or anything like that."

	
	J10
	"I'm always a little bit afraid of maybe trying something new for breakfast before a parkrun and then giving it everything and realising that this, you know, is giving me GI discomfort."

	
	B02
	"At the end of the day, you're not going to achieve peak performance without being comfortable."

	
	H08
	"I feel to get the peak performance, I need to know that my gut is free of having to digest anything that's then going to upset it."

	Familiarity
	G07
	"I travel with oats or instant porridge or something because I've tried not doing that and it doesn't seem to work for me. I might have had a banana in. That might be the only kind of additional thing that I might kind of mash into my porridge. But yeah, I actually would travel if I was trying for good performance. I would take my own breakfast. I'm that obsessed by it. Now, is that the same as wanting to wear your favourite coloured socks on a good day because you like them and they feel like your lucky socks?"

	
	I09
	"I'm fairly settled in my approach. So unless something went wrong with that approach, I probably wouldn't actively seek out information to lead me to change it."

	Early start barrier
	A01
	"As parkrun is quite an early start, I wasn't fancying getting up at 4 or 5am to have porridge, and then have something an hour before."

	
	G07
	"I don't want to get up really, really early. But if I were to eat immediately before doing parkrun, I would get indigestion, I get stitch and I wouldn't do well."

	Nutrition versus sleep
	K11
	"The gains from having that extra 15, half an hour of sleep are better than the gains from the nutrition."

	
	B02
	"Making sure that I'm up for a decent time really before in the morning… I don't want to be getting up too late either. If I get up just an hour before my parkrun begins, that's not a good thing for me."

	
	D04
	"Because I have… recognise a correlation between how well I sleep the night before and my time at parkrun is the seems to be the major component."

	Ergogenic aids – Carbohydrates as a performance tool
	K11
	"Maybe I go even stronger than that, like it's something that you need to do in order to perform. Like, you can't go in without the fuel that you need and that they're sort of the fuel that you need in order to perform."

	
	J10
	"Toast and jam is it sort of gets into your system a little bit quicker, it's sort of high GI. It'll give me obviously the energy I need to do a parkrun. I know porridge is probably a little bit low GI. It's probably not an ideal food for… a performance parkrun."

	
	D04
	"I don't think the nutrition impacts on my performance."

	Ergogenic aids – Alternative ergogenic aids
	F06
	"If it's really, really going for a PB and you feel like you're racing or your club members might be there and you want to do well against them, then this is the one-shot one."

	
	C03
	"Sometimes I think it's more placebo maybe, but I definitely feel like I can hold my energy and my pace better throughout the run."

	
	J10
	"You definitely feel a little bit more alert. You tend to get through the 5K, you know, OK, rather than sort of tailing off."

	Hydration – A fine art
	I09
	"I'll try and get that hydration in a couple of days over the previous couple of days, which I think is evidence based. I think a lot of evidence points towards actually loading up on water."

	
	C03
	"Mostly just so that I don't need to worry about needing to go to the toilet when I'm at parkrun."

	
	H09
	"The energy drink I do take in the mornings, the pure orange juice, not from concentrate. I do add a little bit of salt for the sodium benefit. But again, that works. And am I a heavy sweater."

	
	C03
	"I tend to just have, I'll drink normally in the day and then in the evening I'll have my water bottle with an electrolyte tablet in."

	Sources of information
	F06
	"Just a combination, I think, and then doing a bit of my own research. Trial and error."

	
	B02
	"I would check probably about two or three sources really to look into it, to be honest with you."

	
	C03
	"I can't say it's come from like a credible source. It's probably just like word of mouth and maybe what I read on Instagram."

	
	A01
	"I followed a good few athletes on social media who might range from 5K runners to marathon runners and also sports nutritionists as well."

	
	E05
	"I've never felt like I needed a nutritionist before, but… if someone wanted to give me an eating plan to follow to test it, yeah, I'd try."

	
	B02
	"As time goes on, if I'm reaching a plateau, for example, I would look into perhaps reviewing my dietary preparations and look to adjust it and perhaps undertake further research."



























5. Discussion

5.1 Interpretation of findings

This chapter presents the key quantitative and qualitative findings presented in the chapter 4. These are interpreted in relation to the literature reviewed in chapter 2 and the KAB framework that underpins this study. The chapter compares the findings to current recommendations. It interprets the barriers the recreational athletes experience. It then discusses the practical implications of the findings for recreational athletes.

This study utilised a mixed methods design to investigate how recreational parkrun runners approach nutrition and hydration in the hours leading up to the 5km event, typically held on a Saturday morning. A questionnaire was developed to collect quantitative and qualitative data on knowledge, attitudes, and behaviours, and semi-structured interviews provided rich, in-depth qualitative information. Within the KAB framework, it would be hypothesised that greater nutritional knowledge would correspond with more efficient, evidence-based practices. The findings only partially support this hypothesis. The quantitative and qualitative data demonstrate that this cohort of recreational parkrun athletes has moderate nutritional knowledge and understands the relevance of pre-event nutrition & hydration, but this does not translate into practice. It was found that participants were generally guided more by personal experience, gastrointestinal discomfort, time constraints, and non-professional guidance than by evidence-based guidelines. 

The moderate level of nutritional knowledge across genders doesn’t consistently translate into practical fueling behaviours. The qualitative data provide a deeper explanation of why participants largely follow a trial-and-error approach to fueling for peak-performance parkrun rather than utilising scientifically validated information. A variety of barriers emerged, including start time, gastrointestinal concerns, balancing sleep and preparation and a formal understanding of fueling for sport-specific activities.

Specific to pre-parkrun nutrition, 7% correctly identified that eating a carbohydrate meal in the hours before an event increases liver glycogen, a requirement for maintenance of a normal blood glucose level during activity. 21% believed the meal contributed to increases in both muscle and liver glycogen. The low understanding amongst the cohort demonstrates that a greater proportion are unaware of its physiological impact and, therefore, its importance as liver glycogen supplies the bloodstream with glucose.


5.2 Carbohydrate Intake

The 0.21g/kg/bw mean carbohydrate intake in the 1-4 hours prior to parkrun demonstrates underutilisation of an extensively researched, easily accessible, consistently reliable ergogenic aid (Burke et al., 2011). This is far below the 1-4 g/kg/bw recommended by Stellingwerff, Boit and Res (2007). A recent study by Jiménez-Alfageme et al. (2025) illustrated that participants of the Seville Marathon consumed 1g ± 0.5 g/kg carbohydrate prior to the event. This aligns with qualitative data indicating that participants felt 5km was not far enough to warrant substantial carbohydrate intake, though longer distances were. 

 As participants reported a mean and modal importance score of 8 for improving their parkrun personal best, increasing carbohydrate intake can serve as an immediate fueling strategy to support performance improvements. This is further illuminated by the weak, positive, non-significant relationship between participants’ nutritional knowledge and their perception of pre-event nutrition and hydration quality, indicating that greater knowledge doesn’t translate into an improved self-perceived rating of the quality of nutrition practice. The low mean carbohydrate intake affects liver glycogen synthesis, an important process after an overnight fast, when liver glycogen is largely depleted (Jeukendrup and Gleeson, 2019). As the liver regulates blood glucose levels, having sufficient liver glycogen would provide an adequate energy source without requiring glucose to be produced by gluconeogenesis, a physiological process that is less efficient when rapid energy is needed. A limited liver glycogen pool will affect peak performance, as it will become depleted prematurely compared with an adequate amount synthesised after an overnight fast. The common use of gels and chews suggests an understanding of the importance of carbohydrate-rich foods for performance, though the timing was not well understood, and they were often consumed close to the event itself, leaving inadequate time for digestion.

Similarly to Spronk et al. (2014), we can agree that research requires the assessment of the practical application of nutritional practices and that nutrition knowledge alone is not sufficient for the holistic assessment of whether these translate into dietary choices. While nutritional knowledge underpins an athlete’s ability to make informed nutritional choices, a practical understanding of how this translates into food and drink choices, taking personal preferences into account, is lacking among recreational runners. An understanding of how nutritional barriers, such as logistical, time and GI friendly, while knowing carbohydrate quantity, may better serve this cohort. 

Nutrition and hydration are key components of sports performance, though they are only two of many factors, including training and sleep (Burke, Deakin and Minehan, 2021). Therefore, it is difficult to quantify the impact of improved nutrition and hydration in this cohort, though it could be hypothesised that small changes would likely lead to improvements, based on previous research in these areas. Peak performance benefits from a holistic approach across all areas, though among recreational athletes, some may be more realistic to prioritise than others.

The relationship is more nuanced when knowledge and peak-performance strategies are taken into account. Despite higher knowledge scores correlating with changes in nutrition and hydration preparation for peak performance attempts (H(6)=19.591, p=0.003), actual carbohydrate intake remains low. Despite making a deliberate change in their nutritional strategy for these performances, knowledgeable participants are not reassured by their choices. This aligns with the qualitative findings of E05 and G07, who deliberately manipulate their peak-performance nutrition strategy when aiming for a peak performance parkrun. Heikura et al. (2017)demonstrated that 96% of elite middle and long-distance runners increase carbohydrate intake in the 1-4 hours prior to key sessions. Race nutrition was not considered in their research.

Among an athletic population, Janiczak et al. (2022) found a positive correlation between nutrition knowledge and carbohydrate intake. Despite this, athletes are generally below or only meet the carbohydrate requirements when assessed against sport-specific guidelines. They demonstrated that athletes more often met their protein requirements. This study demonstrates that the knowledge-practice gap is more pronounced among recreational athletes who generally do not employ individual support.
Similarly, among the recreational population, carbohydrate timing and quantity may be a more technically demanding challenge to meet than protein intake, and carbohydrate intake is vastly underutilised. Those who self-identify as having lower sports nutrition knowledge, such as K11, demonstrate a relatively confident attitude, based on years of trial and error in running and identifying what they believe works best for their bodies.

The quality of the source material used by participants may partially explain the gap between knowledge, behaviour and practice. The questionnaire and semi-structured interviews demonstrated that those who sought information predominantly utilised social media, peers' and friends’ recommendations, and internet searches rather than evidence-based sources such as scientific journals, books, and sports nutrition/dietetic professionals. Within a KAB framework, the quality of the information shapes the resulting attitudes and behaviours; the credibility of information used by participants is critical. When sources of information are largely unvalidated, incomplete, or anecdotal, their partial application may yield suboptimal, non-scientifically validated strategies. While social media may deliver bullet-point strategies, the underlying science may be overlooked or unseen by consumers, leading to uncritical application. The use of ergogenic aids was prevalent, with gels and caffeine-based drinks being the most popular. Among a minority of those using ergogenic aids, beetroot juice was also consumed. All document performance benefits yet among this cohort overall the low carbohydrate and fluid intake offers an opportunity to build a foundation on which other ergogenic aids could be added (Stellingwerff, Bovim and Whitfield, 2019).

Similarly, interview participants D04, H08, G07 and I09 displayed nutritional confidence, though they may have a limited understanding or disregard of sports nutrition.

The wide range of performance levels across parkrun raises the question of carbohydrate requirements based on these standards and age. Arguably, a more well-trained recreational athlete will better utilise higher carbohydrate intakes than a less well-trained one (Jeukendrup and Gleeson, 2019). Although recommendations for carbohydrate intake do not currently vary by age group (Burke, Deakin and Minehan, 2021), non-communicable disease prevalence is higher, with conditions such as type 2 diabetes affecting an individual’s ability to utilise glucose (Kanaley et al., 2022). 

5.3 Gastrointestinal concerns

A dominant theme amongst participants within the qualitative strand of the study was that gastrointestinal symptoms have led to pre-event nutrition strategies underpinned by symptom minimisation rather than maximising carbohydrate availability. Within the endurance running literature, this is commonly reported in 30-90% of runners and is typically influenced by duration, intensity, and individual susceptibility, leading to underperformance (Parnell et al., 2020). Within this cohort, common reasons for avoiding problematic foods are based on personal experience and preference, rather than professional advice. This is similar to Parnell et al. (2020) where individuals self-select and avoid specific foods based on experience without seeking professional advice.

The food-avoidance approach can tend to eliminate broad categories of food. At its most extreme, some participants will choose to perform without food or fluids before peak performance. A subset of participants reports approaching peak performance at parkrun while fasting or consuming little food pre-event. This aligns with Rothschild, Kilding and Plews (2020) who found a subset of athletes who utilise this approach do so for gastrointestinal comfort. Within this cohort, it can be argued that the majority who use this approach do so for this reason rather than for specific adaptations athletes may seek to achieve through it, as evidenced by the qualitative data. This suggests it is an experience-based, pragmatic response rather than an evidence-based strategy.

Strategies such as consuming low-residue carbohydrate sources for peak performance can minimise gastrointestinal distress when running (Burke, Deakin and Minehan, 2021), though for some, providing healthier wholegrain varieties is an important consideration for both performance and health (Mancin, Burke and Rollo, 2025). Foods rich in protein, fat, and fibre slow gastric emptying and digestion, increasing the risk of gastrointestinal discomfort (Mlinaric and Mohorko, 2025). The low-FODMAP approach (restricting fermentable oligosaccharides, disaccharides, monosaccharides, and polyols) has been used to help athletes with gastrointestinal symptoms by removing fermentable carbohydrates (Burke, Deakin and Minehan, 2021). However, the use of this strategy should be guided by a registered sports nutritionist or dietitian, applied only to athletes with a clinical indication, and limited in duration.

Meal and fluid timing are critical and can positively reduce symptom severity or their occurrence (Parnell et al., 2020). Allowing sufficient digestion time while consuming more rapidly digestible foods will limit the amount of food that is being digested in the gut at the time of performance. With parkrun starting in the morning, a common barrier to preparation is the pre-event window for consuming suitable nutrition. Achieving a balance among adequate sleep, preparation time, and social commitments for some caused a limited capacity to fuel adequately and to mitigate gastrointestinal symptoms. Since a 5km run can be completed within 45 minutes, there is no need for carbohydrate intake during the run. This is an important factor as a lot of the sports nutrition recommendations for this duration of activity are derived from endurance-based exercise where fueling is of great importance.

Though beyond the scope of this research, where carbohydrate recommendations have not been met between the 1 to 4 hours prior to parkrun, several studies have demonstrated a performance benefit of consuming carbohydrate in the 30 – 60 minutes prior to exercise and may be a plausible alternative option when athletes are unable to follow recommendations (Bottoms et al., 2014; Carpenter, Brouner and Spendiff, 2025).

The psychological component of peak performance activity can be associated with increased stress leading to an event, and the stress and anxiety experienced have been associated with an increase in running-related gastrointestinal distress (Wilson, 2018). This suggests that nutrition habits are likely affected physiologically and psychologically in some cases, and that these effects arose during the qualitative interviews.

General nutrition knowledge was not assessed during this research, we did not gain an understanding of participants' knowledge of other macronutrients and their impact on digestion within a pre-event context. Without this information, we are unable to understand if participants’ pre-parkrun dietary behaviours reflect a knowledge deficit or a preference for personal experience.


5.4 Hydration

Hydration received less attention from participants in both the questionnaire and the interviews than nutrition. The majority of participants failed to meet the hydration recommendations in the 1-2 hours prior to peak performance, consuming 270ml during this period. Consuming the fluid within the hour prior to peak performance does not provide sufficient time to absorb it, balance osmolarity, and void excess. This may explain the common experience of requiring urination during the time of the event. Fluid consumed outside the 1-2 hour pre-event window, but only in the hours prior to the event, may result in fluid being voided without replenishing the losses. Participants are missing an opportunity to maximise performance by supporting thermal regulation, cardiac function (cardiac output) and concentration, to name a few physiological functions that benefit from proper hydration.
Participants understood the importance of hydration for running performance, though, as with food, approaches to hydration were frequently governed by restricting access to a toilet at or during parkrun, rather than by following nutritional best practices. 
Similarly to food, a subset of participants prioritised hydration the day before, deeming it a more important period to control and therefore have a greater effect on peak performance. This was featured in both the questionnaire and in the semi-structured interviews. This method is not without research, though evidence-based suggestions require athletes to maintain a specific volume of fluid intake within the pre-event window to remain euhydrated (Sawka et al., 2007). Whilst it is unlikely that participants will achieve 2% dehydration over a 5km distance when starting in a euhydrated state, they may start in a dehydrated state, which in turn can affect the efficiency of cardiovascular and thermoregulatory function, impacting performance and health. Temperatures in the United Kingdom vary widely across the seasons, with a greater impact during the summer months due to increased sweating. The nuances of participants’ hydration strategies are therefore unlikely to be captured in one single point in time.

A subset of participants incorporated electrolytes into their morning hydration strategy, demonstrating an understanding of their importance for hydration and a recommendation by Stellingwerff, Boit and Res (2007), though they may offer more limited benefits at a 5km distance, where sweat losses are lower than in endurance activities from which much of the running-based sports nutrition literature is derived.
The majority of participants who consumed fluid prior to parkrun did so as coffee or tea, rather than water or a sport-specific drink. This is likely a habitual morning routine, though several participants identified the caffeine as an ergogenic aid. Arguably, participants are potentially sacrificing marginal performance benefits by consuming adequate fluid in the 1-2 hours prior to the parkrun start, especially during the warmer seasons, and by including carbohydrates, the macronutrient the cohort is not meeting the recommendations for.


5.5 Information Quality

Only 40% of participants stated they actively seek nutrition and hydration information. Arguably, basic nutrition information would be beneficial for this cohort of recreational runners, with an emphasis on carbohydrate and fluid recommendations (Desbrow, Slater and Cox, 2020). This also informs the cohort's knowledge score. Among participants who seek information, social media was the most frequently cited source, outweighing evidence-based sources such as credentialed practitioners and scientific literature. Friends and family were cited more than credentialed practitioners. Taken as a whole, this directly impacts the quality of information participants are exposed to. The decision not to seek information, or, if choosing to, to select social media or utilise a friend’s knowledge, affects participants' knowledge scores. Social media, friends’ and family suggestions are open to the delivery of non-scientific, non-evidence-based information (Bourke, Baker and Braakhuis, 2019). Previous research by Bourke, Baker and Braakhuis (2019) has shown 65% of young adult athletes have used social media for nutritional information. Within a KAB framework, knowledge informs attitudes, which in turn inform behaviours. The quality of the information that develops the basis of an individual’s knowledge directly affects the rest of the KAB pathway. Information may be incomplete and not evidence-based, producing poorly informed attitudes and behaviours.

This data provides insight into several of the study's findings: a moderate but sub-optimally applied knowledge of carbohydrates. An experience-based strategy to mitigate gastrointestinal symptoms rather than evidence-informed management. An intuitive rather than scientific approach to hydration. These strategies are consistent with knowledge derived from informal sources. This underscores the necessity for evidence-based information sources designed for recreational athletes without professional nutrition support, delivered through accessible channels. 

The COM-B and the Theoretical Domains Framework (TDF) provided additional frameworks to deepen understanding of how behaviours may not align with knowledge levels (Carter et al., 2023). The COM-B model is deeper and more complex than the KAB framework, offering insight into the requirements individuals need to support behaviours. Within the COM-B model, opportunity is identified as a key area where barriers exist, both logistically and socially. Understanding what participants actually believe, not just their quantitative knowledge score, is important, especially since information sources are predominantly informal.


5.6 Mixed Methods design

The mixed-methods design enables the description of patterns observed quantitatively. The non-significant difference in knowledge between genders t(223) = -0.75, p=0.452, is supported by the qualitative data that both genders describe using the same categories of informal sources.

The relationship between self-rated confidence and demonstrated understanding diverges. Several of the interview participants expressed confidence in their nutritional approach, though they also described practices that limit its sophistication or reject its impact altogether. This is consistent with the weak, non-significant correlation between nutritional knowledge and perceived quality of practice. This demonstrates a disconnection between nutritional competence and subjective confidence in this population.

In this study, moderate nutritional knowledge did not translate into evidence-based practice. Behaviours were largely informed by gastrointestinal comfort, pre-event time constraints and the consumption of informal information. Both the quantitative and qualitative insights were required to provide these insights.


5.7 Limitations

Knowledge of general nutrition, food composition or practical nutrition skills was not assessed. It was, in fact, limited to sport-specific carbohydrate knowledge and basic hydration.
Both data collection methods were self-reported. The interpretation of food and drink measurements was therefore based on the options that best described the participants’ submissions.   
Participants were not monitored during the questionnaire completion process. We cannot determine whether participants accessed resources while completing the nutritional knowledge quiz.
While a broad range of participants completed the questionnaire, those who signed up for and participated in the semi-structured interviews were self-selecting. This group included Great Britain-level, age-group athletes as well as coaches and a dietitian; therefore, the qualitative results may not fairly represent recreational athletes and may not be generalizable. The majority of participants recruited for this study were middle-aged, with fewer younger and older adults. As parkrun is an inclusive event, it is important that they are included, though the results across these age ranges are not generalisable.
Possible barriers not explored within this research that have been discussed by Burke et al. (2001) include restricted energy intakes, which may be common among the dominant age groups within this cohort.















6. Conclusion

6.1 Summary

This research set out to assess the nutritional knowledge and pre-event peak-performance nutrition and hydration of recreational athletes participating in parkrun.  A mixed-methods design was used, utilising both a questionnaire and semi-structured interviews. A central question investigated the connection between nutritional knowledge and its application to practice within a knowledge-attitudes-behaviour framework.

The findings indicate that the participants had a moderate understanding of carbohydrates’ impact on physical performance. The knowledge doesn’t consistently translate into practice. Mean pre-event carbohydrate intake was well below the recommendations. This is not explained by motivation, as the majority of participants gave high ratings for improving their personal best parkrun time. Practice was typically shaped by three main factors: the avoidance of gastrointestinal discomfort. This drove food choices and often resulted in intakes that were minimal or lower than normal. An early Saturday morning start limits the window for proper fueling. The underutilisation of sports nutrition information, with a reliance on informal, non-professional sources, such as social media or peer/friend recommendations, restricts the depth and quality of knowledge acquired, potentially resulting in improper choices. The low mean pre-event carbohydrate intake is likely impacting performance by not supplying enough to maintain liver glycogen levels for a peak-performance 5km effort.

A weak, non-significant correlation between nutrition knowledge and perceived quality of pre-parkrun nutrition practice was explained by qualitative data indicating that perceived quality was frequently high but not supported by high levels of nutritional knowledge. Conversely, a significant relationship between knowledge and the adjustment of nutrition and hydration strategy for peak performance was demonstrated. While knowledge may not inspire confidence, it does instigate behaviour change when performance needs are greater. This research demonstrates that nutritional knowledge influences behaviour but is not a driver of the quality of habitual practice.

This study also found that hydration was not as strong a priority or often managed with less structure than nutrition, with fluid intake often limited to tea or coffee. Strategies were frequently oriented around mitigating event toilet urgency rather than optimising physiological function. The majority of participants are missing an opportunity to optimise thermal regulation, cardiovascular function, and concentration whilst mitigating the need to void urine at the parkrun event through appropriate timing.

6.2 Practical recommendations

The research findings present practical recommendations. The increase of pre-event carbohydrate intake to meet recommendations and a structured hydration strategy in line with recommendations. The study indicates that nutrition education addresses behavioural barriers identified in this research, such as fear of gastrointestinal discomfort, time constraints of an early-morning start, developing dietary confidence on peak-performance days, and understanding carbohydrate amounts in commonly consumed foods and the role of liver glycogen for performance. Addressing common barriers is more likely to lead to behaviour change in this population.

6.3 Direction for future research

Future research should investigate both general knowledge of nutrition and food composition and sport-specific knowledge of carbohydrates. This would allow for the assessment of genuine knowledge gaps and practice-based nutritional decisions. Assessing energy intake would help clarify restrictive eating patterns, as fasted or low-energy pre-event nutrition strategies are common in this population.
A larger, more diverse sample would provide more generalisability of the themes presented. Further, linking nutritional strategies to specific parkrun performance data would clarify the impact of pre-parkrun dietary preparation on performance and whether the carbohydrate and hydration recommendations have a performance-enhancing effect in this population.

An important consideration is that the recommendations for 5km running have been adopted from the wider endurance exercise recommendations and are typically based on a younger adult, athletic population. We have limited data to determine whether recommendations for this population are applicable to recreational parkrun participants. This warrants research into pre-exercise carbohydrate intake among recreational athletes competing in a peak-performance 5km event. 

In conclusion, recreational parkrun participants utilise a predominantly experiential, comfort-driven approach rather than an evidence-based approach. Moderate sport-specific nutritional knowledge amongst this population doesn’t translate to an optimised practice. Gastrointestinal comfort, early-morning time constraints, and informal communication or a lack of information greatly influence behaviour. The findings of this research support the value of mixed methods in sports nutrition research among recreational populations, providing a more complete picture than either quantitative or qualitative methods alone could.
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Appendix 1: Questionnaire

Nutrition & Hydration for parkun 
Title of Project: A cross-sectional study investigating nutritional knowledge/attitudes and carbohydrate and fluid practices for peak performance among adult recreational runners participating in parkrun.
  
  
We would like to invite you to take part in the above-named research study. Before deciding whether to participate, it is important to understand the purpose of the research and what it entails. Please take the time to read the following information carefully.
  
What is the purpose of the study?
  
We aim to assess the nutrition and hydration knowledge and intake of parkrun participants in preparation for peak performance. We will calculate the quantities of carbohydrate and fluid consumed by participants and compare them with current recommendations.
  
· This is an invitation to join the study and let you know what this would involve. The study is being organised by Conrad Norton, a postgraduate Sport and Exercise Nutrition student at the University of Wales Trinity Saint David. The data will be collected from January to February 2026.
  
· If you want to find out more about the project, or if you need more information to help you make a decision about joining in, please contact Conrad Norton at 2313957@student.uwtsd.ac.uk
· This study is not affiliated with or endorsed by parkrun
  
Why have I been invited to participate?
  
We are asking adults aged 18 and above who participate in parkrun.
  
Participants should not take part if they;
· Below the age of 18.
· Do not run when participating in parkrun.
  
 
  
Do I have to take part?
  
Taking part in the project is entirely voluntary. If you decide to join the study, you can change your mind and stop partway through completing the questionnaire. You will not be asked why you've stopped. We will completely respect your decision. If you choose to complete the questionnaire in full, you are consenting to take part in the research.
  
 
What will participation involve?
  
If you agree to join the study, we will ask you to complete a questionnaire about your dietary intake prior to participating in Parkrun, as well as questions about your nutritional knowledge & attitudes related to sports performance.
  
We estimate it will take you 10 minutes to complete.
  
 
Are there any risks associated with taking part?
  
We do not believe there are any significant risks associated with participating in the study, although the questionnaire asks about weight and diet. If this causes emotional distress, we can provide support through Student Services at UWTSD. The study has received ethical approval.
  
Are there any benefits from taking part?
  
There are no direct benefits to you for taking part.
What happens to the results of the research project?
  
Conrad Norton is responsible for analysing the questionnaire data. He will compare the pre-parkrun carbohydrate intakes and timings and compare them to the current recommendations for athletes. The research will be used primarily to complete the postgraduate degree programme. 
  
How will my data and my privacy be protected?
  
Data collected from the questionnaires is anonymous. We will not require your name or any other personal details. No identifiable information is required as part of the data collection. All information will be stored on a password-protected * Requireduniversity OneDrive. At the end of the study, we will destroy the information we have gathered.
  
If you have any queries, please contact Conrad Norton at 2313957@student.uwtsd.ac.uk

1. Gender
Female
Male
Other
Prefer not to say
2. Age
Enter your answer

3. Weight (Kilograms/Stone & pounds/Pounds)
Enter your answer

4. Fastest parkrun time (minutes & seconds)
Enter your answer

5. What time does your regular parkrun event start?
Enter your answer

6. What motivates you to participate at parkrun as a runner? Please choose three answers * 
Please select 3 options.
to improve my physical health
to improve my mental health
to improve or manage my health condition, disability or illness
to improve my happiness
to meet new people
to spend time with friends
to spend time with family
a health professional advised me to
to improve performance
to compete against others
to spend time outdoors
to feel part of a community
to gain recognition for my accomplishments
to improve my confidence
to contribute to my fitness
Other
7. In the last 4 weeks, how many times have you participated in vigorous intensity (unable to say more than a few words) for at least 15 minutes? Less than once per week
once per week
twice per week
three times per week
four or more times per week
8. In the last 4 weeks, how many times have you participated in moderate intensity (you can talk but can't sing) for at least 30 minutes? * Less than once per week
once per week
twice per week
three times per week
four or more times per week

9. When you are aiming for peak performance (aiming to achieve your best times), what food, drinks and/or performance supplements do you consume in the morning before taking part in parkrun? Please list all food and drinks consumed during the four hours leading up to the start. Please list the timings. If you used carbohydrate-specific products (gels, chews, sports drinks) before the run, list the product name and the estimated carbohydrate per serving:
  
 
See the examples below for the detail required.
  
 
7 am – Regular-sized mug of coffee with a dash of whole milk
  
7:20 am – 3 heaped tablespoons (raw) of porridge oats with a teaspoon of honey. Enough milk to cover the oats
  
8:00 am 1 pint of water
 
example 2;
  
7:30 am Two regular slices of white bread toasted. Both slices are thinly covered in butter. A heaped teaspoon of jam on each slice of toast. Medium-sized glass of orange juice
8:30 am all of a sports gel *name of brand and product*(60g). 
  
example 3;
  
7:30 am 30g of wholemeal bread (2 slices before toasting). A thick layer of olive spread. 15 grams of peanut butter. 10 grams of honey. Cup of tea with milk.
8:00 am Orange Lucozade Sport. 500ml bottle
Enter your answer

10. Do you plan your nutrition and hydration strategy when aiming for peak performance at parkrun?
Yes
No
11.
How would you rate the impact of your usual pre‑parkrun nutrition and hydration on your performance?
	Very Poor	Poor	Neutral	Good	Very Good

12. Do you think that modifying pre-parkrun nutrition and hydration habits can enhance performance?
	Definitely no	Probably no	Perhaps	Probably yes	Definitely yes

13. Do you intentionally adjust your carbohydrate intake before parkrun to improve peak performance
Yes
No
14. What are your reasons for adjusting or not adjusting carbohydrate intake prior to peak performance?
Enter your answer

15. How important do you think pre-race nutrition & hydration is for your performance?
	not at all	moderately
	important	slightly important	important	important	very important

16. Are there any beliefs you have or previous experiences that influence how you fuel and hydrate before a run?
Enter your answer

17. On a scale of 1 - 10, based on your current performance level, how important is it to you to improve your parkrun time? * 
1
2
3
4
5
6
7
8
9
10
18. When you are not aiming for peak performance, is your dietary intake different in the morning before taking part in parkrun?  
If yes, please can you explain why it is different.
Enter your answer

19. Do you seek out information on sports nutrition and hydration? 
Yes
No
20. What sources of information do you use? 
Social Media (Instagram, websites, Facebook etc)
Magazines
Friends
Family
Coaches
Physiotherapists
Books
Scientific journals
Dietitians
Nutritionists
Other
21. Do you use any of the following to assess your hydration status before parkrun?
Urine colour
Morning body weight Thirst
none of the above
22. Which factor(s) influence how much carbohydrate our body uses during exercise? (Select all that apply)      
Exercise intensity
Exercise duration
Environmental factors (temperature, altitude)
Training status (fitness level, years of training)
The carbohydrate use during exercise is not affected by any of these factors
Unsure
23. Which of the following carbohydrate related factors contribute to fatigue during exercise? 
(select ONE answer)       
Low blood sugar levels only
Low muscle glycogen stores only
Low blood sugar and low muscle glycogen stores
Carbohydrate stores do not contribute to fatigue during exercise
Unsure
24. Which source of carbohydrate stores is used to maintain normal blood sugar during exercise? (select one answer)
Muscle glycogen only
Liver glycogen only
Muscle and liver glycogen
Carbohydrate stores are not used to maintain blood sugar during exercise
Unsure
25. How much carbohydrate should a meal eaten before competition contain (in grams per kilogram body mass)? (select one answer)
Less than 1 g per kg body mass
1–4 g per kg body mass
More than 4 g per kg body mass
Eating carbohydrate is never required before exercise
Unsure
26. When is eating a meal or snack rich in carbohydrate likely to improve performance? (select one answer)
Before competition lasting LESS than 60 min
Before competition lasting MORE than 60 min
Never
Always
Unsure
27. Eating a meal rich in carbohydrate in the hours before competition specifically helps to: 
(select one answer)
To increase MAINLY muscle glycogen stores
To increase MAINLY liver glycogen stores
Increase both muscle and liver glycogen stores
Eating carbohydrate before competition has no significant effect on carbohydrate stores
Unsure
28. Question
A meal rich in carbohydrate should be eaten how many hours before competition (select one answer)           
Less than 1 h before
1–4 h before
More than 4 h before
Eating carbohydrate is never required before exercise
Unsure
29. What do you think is the most suitable urine colour before starting to train? (Choose an option)
Clear
Pale yellow / (lemon juice)
Rich yellow / (apple juice)
I am not sure/ I don’t know

If you are interested in participating in an online semi-structured interview related to this research, please email 2313957@student.uwtsd.ac.uk with the following information;
Subject - Nutrition and hydration for parkrun - semi-structured interview
Hi,
I am interested in participating in a semi-structured interview for the research project titled "A cross-sectional study investigating nutritional knowledge/attitudes and carbohydrate and fluid practices for peak performance among adult recreational runners participating in parkrun."

Complete
Thank you for completing this questionnaire and taking part in this research.
There is currently very little research investigating pre-event nutrition for 5km running. Additionally, research involving recreational runners across all adult age groups is limited.


































































Appendix 2: Semi-structured interview question template

How would you describe your nutrition and hydration on the morning of parkrun when you are aiming for peak performance?

When you think of appropriate nutrition and hydration prior to participating in a 5km run for peak performance, what comes to mind?

How confident are you about what to eat and drink before a 5km run for peak performance?

What have been the greatest influences and experiences on the nutrition and hydration strategy you currently use?

Do you think that pre-parkrun nutrition and hydration is important when you are aiming for peak performance?

What are your thoughts about consuming carbohydrate-rich foods and drinks before parkrun for peak performance?
What factors influence your nutrition and hydration choices on the morning of a run?
Have you ever changed your pre-parkrun nutrition and hydration routine when aiming for peak performance? If so, what prompted the change?
Can you recall a time when your pre-event nutrition and hydration helped or hindered your run?
Are there any challenges you face when trying to eat or drink appropriately before a peak performance parkrun?
















Appendix 3: Qualitative Questionnaire Themes

Table 6.  Theme and codes generated from the questionnaire responses
	Themes
	Codes

	Nutrition perceived as unnecessary for 5 km
	Short distance; little perceived benefit; substantial carbohydrate intake unnecessary before 5 km.

	Nutrition reserved for longer distances
	Distance-dependent fuelling; increased carbohydrate for longer runs; strategy changes beyond 5 km.

	Gastrointestinal discomfort limits nutritional intake
	Stitches; nausea; bowel urgency; fullness; discomfort from food in the stomach.

	Avoidance of pre-parkrun eating
	Not eating beforehand; sickness during running; fasted routine deemed successful.

	Health conditions constrain intake
	Diverticulitis; surgery; medication effects; autoimmune condition.

	Night-before nutrition prioritised
	Carbohydrate the previous evening; early start; morning food considered less important.

	Hydration prioritised over nutrition
	Hydration first; pre-event drink; hydration in preceding days.

	Hydration balanced against toilet urgency
	Limiting drinks; urinary urgency; toilet availability at event

	Parkrun framed as social event rather than competitive
	Not racing; enjoyment; reduced focus on times; social participation.

	Knowledge does not consistently translate into action
	Awareness of nutrition and hydration benefits without implementation; low priority; knowledge–behaviour gap.

	Specific foods perceived to improve performance
	Beetroot juice; chocolate; sugary foods; perceived personal-best benefit.

	Trial-and-error personalisation
	Self-experimentation; symptom prevention; avoiding specific food types; caffeine use.

















Appendix 4: Sample semi-structured interview

Interviewer   
How would you describe your nutrition and hydration on the morning of parkrun when you're aiming for peak performance?

C03   
So I don't actually drink too much on the morning. I tend to focus more on hydrating the evening and night before and I don't think about it too much in the morning. And then on the morning I normally would just have like some granola before I go out.

Interviewer   
Yeah, okay, fab. Is there anything that you'd have with anything else that you'd have with the granola, whether that would be some sort of milk or an alternative to milk?

C03   
No, I eat plain granola.

Interviewer   
Do you? Oh, fascinating. Oh, wow. And so what do you have within your granola? Because I appreciate these can kind of vary from packet to packet or if you make your own.

C03   
Another.
No, it is literally playing granola with sunflower seeds in it.

Interviewer   
Sounds amazing. Oh, fantastic. Okay, and is that a particular brand that you go for, or is that something that you put together yourself?

C03   
It's just an ordinary Sainsbury's granola, plain granola.

Interviewer   
Fabulous. So, and why did you go for, why did you go for that before for your parkrun?


C03   
My stomach tends to get icky normally from like the stress of any kind of race, even though parkrun isn't a race. But if I know I'm going for it, then I will put stress on myself. So just something that is like plain and sits well in my stomach is what I, yeah, choose.

Interviewer   
Fabulous. And how much time do you give it to digest? When do you typically have that and when does your park run start?

C03   
So my parking starts at 9am, so I normally have it at about 8am before I head out.

Interviewer   
Yeah, so quite close then in terms of, yeah, fab. Okay, and in terms of your hydration, you said you, I suppose, tend to prepare more the evening before rather than have much on the day of. So what does it look like?

C03   
Yeah.

Interviewer   
on that morning of when you wake up. And also, the second question there, why do you go for the, why do you focus more on the evening before?

C03   
Um...
Mostly just so that I don't need to worry about needing to go to the toilet when I'm at parkrun. I know there's normally toilets there, but I'm like, I would rather just not need it. And I know that most of the advice is that hydrating the day and the evening before your race is more important than what you actually do, like right before it.

Interviewer   
Yeah.

C03   
So yeah, I tend to just have, I'll drink normally in the day and then in the evening I'll have my water bottle with an electrolyte tablet in.

Interviewer   
Yeah, okay, super. So have you, what led you to that, deciding that? Because you said there's advice about, you mentioned about hydrating the night before and also on the day of, and kind of what led you to that? Was it through trial and error, were there certain bits of information?
Which you find more you found more useful than others?

C03   
Yeah, I can't say it's come from like a credible source. It's probably just like word of mouth and maybe what I read on Instagram, but people would have said about hydrating the night before and then I found that it did work. So I've just stuck with it.

C03   
I think I just feel more fatigued.

Interviewer   
Yeah, yeah, okay, and so, um...
When it comes to the morning then, it sounds like that's not so much of an area that you put so much stock into, so to speak. And what's made you think, or what's made you prepare more so in the evening than maybe in the morning?
Rather than doing both.

C03   
I just think the evening before is the time to get it right, like making sure that you're eating, like a good meal that I know is going to have me fueled, ready for the next morning, and I get a good night's sleep and all of that. I didn't mention this, right, if I am going for like a PB, I will normally have like a like an energy chew or something like that, either just before I leave the house or as I'm jogging down there.

Interviewer   
Yeah, okay, so you said your park run starts at 9 and so this energy that you consume just before you jog down there or on your way, what sort of time would that be?

C03   
Anywhere from like probably 8:15 to I will take it like on the start line or occasionally. I don't normally take it in the race, but yeah, like on the start line I'll have it.

Interviewer   
Yeah, and do you notice the effect of that energy too when you have that going into the park when if you're going to go for your PB?

C03   
Yeah, I do. Sometimes I think it's more placebo maybe, but I definitely feel like I can hold my energy and my pace better throughout the run.

Interviewer   
Yeah, fantastic. I know that's really interesting to hear. And so this energy tube, do you know, what's it providing you with in terms of nutrition wise?

C03   
Well, it's the Velo Forte energy chews that I use. It's just a mix of dual carbs and I know it's got like Himalayan salt in as well for electrolytes and stuff.

Interviewer   
Yeah, okay, so you're getting some energy, you're getting those electrolytes of sodium, etc, potassium, potentially, etc. Fantastic. Okay, thank you. So how confident are you about what to eat and drink before a 5K run when you're aiming for that peak performance?

C03   
Yeah.
I feel like I know what I've, like through trial and error, I know what works for me. I would say like, obviously I've never heard any guidance from a professional, so I'm not necessarily doing what is actually optimal. But at the same time, I know it works for me. Yeah.

Interviewer   
Yeah.

C03   
And it's better than if I wasn't doing it at all.

Interviewer   
Yeah, okay, so have you had experiences where something hasn't worked for you then?

C03   
Um...
If I try and eat properly before parkrun, that doesn't go down well with me.

Interviewer   
Okay, okay.

C03   
Yeah.

Interviewer   
And would you mind elaborating on what that means for you or what kind of experiences you have then when that doesn't go well?

C03   
Yeah, no, I just normally feel sick and...

Interviewer   
Yeah.

C03   
Yeah, and all.
No, yeah, just that it doesn't, I don't then feel, I guess because I feel sick, I don't then feel energised from what I've eaten.

Interviewer   
Yeah, okay. And how long before the parkrun would you typically have that meal when you've experienced that feeling of sickness?

C03   
Yeah, probably only like an hour before again, because I didn't used to get up very early when I used to do that.

Interviewer   
Yeah, yeah, sure. Okay, super. So when you think about appropriate nutrition and hydration prior to 5K participation, when you're aiming for that peak performance, what are the main things that come to mind for you?

C03    
Sorry, in terms of nutrition.

Interviewer   
Yeah, absolutely. Nutrition and hydration, yeah.

C03   
Yeah, definitely just getting, eating right the day before, particularly in the evening. Like I felt like I need to have a meal that's got plenty of carbs in, having the electrolytes the night before. And then in the morning, yeah, just having the, the choose, the energy choose and a bit of granola.
And if I am thirsty in the morning, I will have a bit of something because I hate to be on the start line feeling thirsty, but I try and make it so that I don't feel like I need to.

Interviewer   
Yeah, okay, fantastic. Do you know how much you drink on the morning of, whether it be a glass or whether it's a measured amount of something?

C03   
It would normally just be like a few sips from my water bottle, so probably about 50 to 100 millilitres.

Interviewer   
Yeah, okay, fantastic. Thank you. Do you think that pre-park when nutrition and hydration is important when you're going for those PB times?

C03   
Yeah, definitely. From when I like didn't use to take an energy chew before the start, it would make such a massive difference. I used to use more gels than chews, but now I use chews. But anytime I could do like a run that felt the same effort on a week where I'd had a gel and it would be so much quicker compared to
I hadn't taken a job.

Interviewer   
Really? So there would be a big time difference then? And you mentioned something interesting about swapping from a gel to a chew. What are your reasons for that?

C03   
Yeah.
Just found that it sat better in my stomach and I think with the gels, well, the gels I was using just tasted so artificial and sugary and it wasn't really like what I'd want in a morning to start my day off, I guess. Whereas now the cheese I have are much more kind of, well, they feel more like natural. I know that they are made of like natural ingredients, so yeah, I feel like it's a healthier choice to start my day.

Interviewer   
Yeah, so it's not just a performance factor then for you. There is that health side of things. So even though you are chasing on certain occasions, you might be chasing a PB, actually, there's also a health consideration that's factored in.

C03   
Yes, sir.
Yeah, no, 100% because before I would take that like gel, which is pretty much just purely sugar and I might do a great run, but then I'd finish the run and be hyped up on sugar and then crash out and feel pretty rubbish.

Interviewer   
Yeah, how does that compare to now when you have a chew instead?

C03   
Yeah, I just feel completely like normal after. I mean, I feel good from the run, but I don't feel like I'm on a particular rush.

Interviewer   
Ah, that sounds great to hear. Okay, so what are your thoughts about consuming carbohydrate-rich foods and drinks before parkrun for the performances?

C03   
Yeah, I mean, that's why I, I guess one of the reasons why I tap the granola is because I know it's relatively carb-loaded in terms of ingredients.

Interviewer   
Yeah.
Fantastic. Okay, so are there any specific factors which influence your nutrition? So whether there are barriers, because I appreciate Parkland is on a Saturday morning and yours is at 9:00. Are there certain things then which say might influence
your feeling for that on the morning, say versus, you know, if it was at another time of the day, whether it was later in the day, for example.

C03   
I don't think there's anything massive. I guess if I was like doing a running, like a training session in the evening, then I would normally have eaten more prior to the run because I would have had breakfast and a big lunch or possibly even like an early dinner depending on when I was running. Whereas I guess when I do parkrun I am
Running it almost fasted. I mean, I've had a bit of granola, but otherwise I've not eaten since the evening before.

Interviewer   
So does that timing then, the wake up, getting up and then also, because you mentioned eating at about 8 and then you'll be on your way and then at 9:00 you'll start in that run. Does that wake up time impact your strategy?

C03   
Yeah, I guess it just means that I've not obviously eaten as much as if it had been later in the day.

Interviewer   
Yeah, okay, fabulous. Okay.
Have you ever changed your pre-park run nutrition and hydration routine when aiming for peak performance? If so, what prompted a change? Appreciate this is kind of quite similar to something that you've said before, but if there's any other kind of considerations, then we'd love to hear them.

C03   
Yeah, it's mainly just I guess the, if I, if I'm taking a chew or not and the quantity of it I'm taking would probably depend on if I was doing a hard effort or not.

Interviewer   
Yeah, okay. And so if you were doing, say, a hard effort, how would that be different?

C03   
I'd probably just take on a bit more and maybe take it, I normally take like a chew before I left and then carry another one with me and potentially take it on the start line if I felt the need to.

Interviewer   
Yeah, okay, so that immediately before starting. And so that's something that you've trialled before.

C03   
Yeah.
Yeah.

Interviewer   
Yeah, and how do you experience benefits from doing that?

C03   
Again, I feel like it's a bit of a placebo, but I would say that most of, you know, my PBS and fast runs have been when I've had consumed more energy chews before the start.

Interviewer   
Yeah, okay, so they have had a greater impact there. 















Appendix 5: Codes generated through Reflexive Thematic Analysis


Table 7. Themes and codes generated from semi-structured interviews
	Theme
	Codes

	Personal experience
	Learning through trial and error; knowing what works for me; personal experience as evidence; absence of professional guidance; recognising that personal practice may not be optimal; adapting nutrition to requirements

	Gastrointestinal considerations
	Fear of gastrointestinal discomfort; avoiding stitches; empty stomach preference; comfort prioritised over optimal intake; reluctance to experiment with different foods; minimising digestion; previous negative gastrointestinal experiences; managing toilet requirements

	Familiarity
	Reliance on familiar foods; maintaining an established routine; controlling manageable variables; travelling with a familiar breakfast; confidence through consistency; reluctance to change a successful strategy; food practices as performance rituals

	Early-start barrier
	Unwillingness to wake very early; insufficient time to digest food; eating close to running causes indigestion; Saturday-morning time constraints; early start limiting preparation; avoiding food immediately before parkrun

	Nutrition versus sleep
	Prioritising sleep; nutrition competing with sleep; balancing sleep and preparation; avoiding getting up too late; sleep quality influencing performance; perceived benefit of sleep exceeding nutritional benefit

	Carbohydrates as a performance tool
	Carbohydrate perceived as necessary fuel; carbohydrates supporting performance; high-GI foods providing rapid energy; low-GI foods perceived as less suitable; carbohydrate timing; individual understanding of glycaemic index; scepticism about the influence of nutrition

	Alternative ergogenic aids
	Beetroot shots used for personal-best attempts; caffeine increasing alertness; caffeine preventing performance decline; energy chews supporting pace; supplements used for competitive performances; perceived placebo effect; confidence gained from ergogenic aids

	Hydration – a fine art
	Hydrating in the preceding days; pre-loading fluid; avoiding excessive fluid immediately before parkrun; managing toilet requirements; electrolyte supplementation; sodium replacement; adapting hydration to sweat rate; balancing hydration and comfort

	Sources of information
	Learning from running magazines; internet research; peer recommendations; social-media information; following athletes online; following sports nutritionists; comparing multiple information sources; uncertainty about source credibility; absence of professional guidance; seeking further information after a performance plateau; openness to professional advice
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image4.png
Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Gender 412 188 <.001 .628 188 <.001
Age .032 188 200 .996 188 291674
Weight .082 188 .004 .984 188 .033
Age_grp .180 188 <.001 .935 188 <.001
Fastest parkrun time .061 188 .085 .981 188 .011
(minutes)

Week_ses .444 188 <.001 55D 188 <.001
Rel_carb .276 188 <.001 .746 188 <.001

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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knowledg Rel_carb

Spearman's rho knowledg Correlation Coefficient 1.000
Sig. (2-tailed)

N 78

Rel_carb  Correlation Coefficient .165

Sig. (2-tailed) .190

N 65

.165
.190
65
1.000

65

a. Gender = Male
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knowledg Rel_carb

Spearman's rho knowledg Correlation Coefficient 1.000 .066
Sig. (2-tailed) o .470

N 147 122

Rel_carb  Correlation Coefficient .066 1.000

Sig. (2-tailed) .470 o

N 122 122

a. Gender = Female
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Fastest
parkrun time

Week_ses (minutes)
Spearman's rho Week_ses Correlation Coefficient 1.000 -.350
Sig. (2-tailed) . .011
N 52 52
Fastest parkrun time Correlation Coefficient -.350° 1.000
(minutes) ) X
Sig. (2-tailed) .011 .
N 52 52

*. Correlation is significant at the 0.05 level (2-tailed).
a.Age_grp = 35 - 44
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Independent Samples Test
Levene's Test for Equality of t-test for Equality of

Variances Means
F Sig. t df
knowledg Equal variances assumed .705 .402 -.754 223
Equal variances not -.747 153.181

assumed
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t-test for Equality of Means

Significance

Mean
One-Sided p Two-Sided p Difference
knowledg Equal variances assumed .226 .452 -2.136
Equal variances not .228 .456 -2.136

assumed
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Correlations?

knowledg Importan

x

Spearman's rho knowledg Correlation Coefficient 1.000 .337
Sig. (2-tailed) . .003
N 78 78
Importan Correlation Coefficient 337" 1.000
Sig. (2-tailed) .003 .
N 78 78

**. Correlation is significant at the 0.01 level (2-tailed).
a. Gender = Male

Gender = Female

Correlations®
knowledg Importan
Spearman's rho knowledg Correlation Coefficient 1.000 .158
Sig. (2-tailed) . .057
N 147 146
Importan Correlation Coefficient .158 1.000
Sig. (2-tailed) .057 .
N 146 146

a. Gender = Female
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Gender = Male, Age_grp = 35 - 44

Correlations®*

knowledg Importan
Spearman's rho knowledg Correlation Coefficient 1.000 .540°
Sig. (2-tailed) .031
Importan  Correlation Coefficient .540 1.000
Sig. (2-tailed) .031

*. Correlation is significant at the 0.05 level (2-tailed).

a. Gender = Male, Age_grp = 35 - 44
c. Listwise N = 16
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Gender = Male, Age_grp = 45 - 54

Correlations®®

knowledg Importan

*

Spearman's rho knowledg Correlation Coefficient 1.000 .448
Sig. (2-tailed) . .017
Importan  Correlation Coefficient .448" 1.000

Sig. (2-tailed) .017

*. Correlation is significant at the 0.05 level (2-tailed).
a. Gender = Male, Age_grp = 45 - 54
c. Listwise N = 28
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Gender = Female, Age_grp = 35 - 44

Correlations®®

knowledg Importan
Spearman's rho knowledg Correlation Coefficient 1.000 .389
Sig. (2-tailed) .019
Importan Correlation Coefficient .389 1.000
Sig. (2-tailed) .019

*. Correlation is significant at the 0.05 level (2-tailed).

a. Gender = Female, Age_grp = 35 - 44
c. Listwise N = 36
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Test Statistics®P

Importan
Kruskal-Wallis H 23.060
df 6
Asymp. Sig. <.001

a. Kruskal Wallis Test

b. Grouping Variable:
Age_grp
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Kruskal-Wallis Test

Ranks
Age_grp N Mean Rank
Importan 18 - 24 4 116.13
25 - 34 19 138.42
35 - 44 52 139.47
45 - 54 81 104.52
55 - 64 46 95.30
65 - 74 19 100.03
75+ 3 34.17

Total 224
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Test Statistics™?
Rel_carb 1_4g_kg 400 _600 Plan_nut Change Importan seekinfo
Kruskal-Wallis H 4.748 5.457 4.169 19.591 19.525 23.060 5.431
df 6 6 6 6 6 6 6
Asymp. Sig. 577 .524 .654 .003 .003 <.001 .490
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Test Statistics®®

Rel_carb 1_4g_kg 400 _600 Plan_nut Change Importan seekinfo

Kruskal-Wallis H 4.748 5.157 4.169 19.591 19.525 23.060 5.431
df 6 6 6 6 6 6 6
Asymp. Sig. 577 .524 .654 .003 .003 <.001 .490
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Change

18 - 24 4
25 - 34 19
35 - 44 52
45 - 54 82
55 - 64 46
65 - 74 19
75+ 3

Total 225

130.50

83.13
104.54
122.27
110.93
124.58
130.50
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Test Statistics®®

Rel_carb 1_4g_kg 400 _600 Plan_nut Change Importan seekinfo

Kruskal-Wallis H 4.748 5.157 4.169 19.591 19.525 23.060 5.431
df 6 6 6 6 6 6 6

Asymp. Sig. 577 .524 .654 .003 .003 <.001 .490
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Test Statistics™”

Rel_carb 1_4g_kg 400 _600 Plan_nut Change Importan seekinfo

Kruskal-Wallis H 4.748 5.157 4.169 19.591 19.525 23.060 5.431
df 6 6 6 6 6 6 6
Asymp. Sig. AT .524 .654 .003 .003 <.001 .490
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Age_grp N Mean Rank

Rel_carb 18 - 24 3 81.00
25 - 34 19 92.05
35 - 44 49 104.89
45 - 54 67 86.36
55 - 64 36 95.85
65 - 74 13 97.15
75+ 1 135.00
Total 188

1_49_kg 18 - 24 4 103.50
25 - 34 19 98.21
35 - 44 52 97.70
45 - 54 70 103.50
55 - 64 41 101.05
65 - 74 14 103.50
75+ 1 103.50
Total 201

400 _600 18 - 24 4 115.50
25 - 34 16 91.13
35 - 44 45 96.00
45 - 54 70 96.00
55 - 64 39 105.50
65 - 74 18 93.83
75+ 3 115.50
Total 195

Plan_nut 18 - 24 4 140.50
25 - 34 19 93.34
35 - 44 52 93.12
45 - 54 82 125.48
55 - 64 45 115.61
65 - 74 19 111.03
75+ 3 140.50

Total 224
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Age_grp N Mean Rank

Rel_carb 18 - 24 3 81.00
25 - 34 19 92.05
35 - 44 49 104.89
45 - 54 67 86.36
55 - 64 36 95.85
65 - 74 13 97.15
75+ 1 135.00
Total 188

1_49_kg 18 - 24 4 103.50
25 - 34 19 98.21
35 - 44 52 97.70
45 - 54 70 103.50
55 - 64 41 101.05
65 - 74 14 103.50
75+ 1 103.50
Total 201

400 _600 18 - 24 4 115.50
25 - 34 16 91.13
35 - 44 45 96.00
45 - 54 70 96.00
55 - 64 39 105.50
65 - 74 18 93.83
75+ 3 115.50
Total 195

Plan_nut 18 - 24 4 140.50
25 - 34 19 93.34
35 - 44 52 93.12
45 - 54 82 125.48
55 - 64 45 115.61
65 - 74 19 111.03
75+ 3 140.50

Total 224
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Gender = Male

Correlations®®
knowledg seekinfo
Spearman's rho knowledg Correlation Coefficient 1.000 -.389"
Sig. (2-tailed) . <.001
seekinfo  Correlation Coefficient -.389" 1.000
Sig. (2-tailed) <.001

**. Correlation is significant at the 0.01 level (2-tailed).
a. Gender = Male
c. Listwise N =78
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Gender = Female

Correlations®*
knowledg seekinfo
Spearman's rho knowledg Correlation Coefficient 1.000 -.213"
Sig. (2-tailed) . .010
seekinfo  Correlation Coefficient -.213 1.000
Sig. (2-tailed) .010

**. Correlation is significant at the 0.01 level (2-tailed).
a. Gender = Female
c. Listwise N = 146
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Gender = Male

Correlations®®

Fastest
parkrun time
(minutes) knowledg
Spearman's rho  Fastest parkrun time Correlation Coefficient 1.000 -.236
(minutes) 5 ;
Sig. (2-tailed) g .037
knowledg Correlation Coefficient -.236 1.000
Sig. (2-tailed) .037

*. Correlation is significant at the 0.05 level (2-tailed).
a. Gender = Male
c. Listwise N =78
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Gender = Female

Correlations®P
Fastest

parkrun time
(minutes) knowledg
Spearman's rho Fastest parkrun time Correlation Coefficient 1.000 -.152
(e Sig. (2-tailed) . .068
knowledg Correlation Coefficient -.152 1.000

Sig. (2-tailed) .068

a. Gender = Female
b. Listwise N = 146
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Gender = Female, Age_grp = 55 - 64

Correlations®®

Fastest
parkrun time
knowledg (minutes)
Spearman's rho knowledg Correlation Coefficient 1.000 -.457
Sig. (2-tailed) g .011
Fastest parkrun time Correlation Coefficient -.457 1.000

inut
(minutes) Sig. (2-tailed) 20Al

*. Correlation is significant at the 0.05 level (2-tailed).
a. Gender = Female, Age_grp = 55 - 64
c. Listwise N = 30
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Gender = Male, Age_grp = 55 - 64

Page 2
Correlations®P
Fastest
parkrun time
knowledg  (minutes)

Spearman's rho knowledg Correlation Coefficient 1.000 -.496
Sig. (2-tailed) o .051
Fastest parkrun time Correlation Coefficient -.496 1.000

{mintites) Sig. (2-tailed) 051

a. Gender = Male, Age_grp = 55 - 64
b. Listwise N = 16
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Gender = Male

Correlations®®
knowledg Plan_nut
Spearman's rho knowledg Correlation Coefficient 1.000 312"
Sig. (2-tailed) . .005
Plan_nut Correlation Coefficient -.312 1.000
Sig. (2-tailed) .005

**. Correlation is significant at the 0.01 level (2-tailed).
a. Gender = Male
c. Listwise N =78
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Gender = Female

Correlations®P
knowledg Plan_nut
Spearman's rho knowledg Correlation Coefficient 1.000 -.162
Sig. (2-tailed) . .051
Plan_nut Correlation Coefficient -.162 1.000
Sig. (2-tailed) .051

a. Gender = Female
b. Listwise N = 146
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Nonparametric Correlations

Correlations
knowledg RATE
Spearman's rho knowledg Correlation Coefficient 1.000 .101
Sig. (2-tailed) o .130
N 225 225
RATE Correlation Coefficient .101 1.000
Sig. (2-tailed) .130 o
N 225 225
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Gender = Female, Age_grp = 45 - 54

Correlations®*©
knowledg 400 _600
Spearman's rho knowledg Correlation Coefficient 1.000 -.295"
Sig. (2-tailed) . .049
400 _600 Correlation Coefficient -.295" 1.000
Sig. (2-tailed) .049

*. Correlation is significant at the 0.05 level (2-tailed).
a. Gender = Female, Age_grp = 45 - 54
c. Listwise N = 45
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