Client Profile
The client is a 45 year-old female ultra endurance runner, weighing 58.2 kg with a height of 178cm.  She has been participating in ultra distance running for 10 years.  Her preferred type of race is mountainous trails with distances of 50 - 100 miles.  She has previously had top 3 finishes and wins in the female category.

She is currently preparing for a 100-kilometre mountain trail race in the Italian Alps in July 2026.  This is a qualifying race for an event in 2027.  Her aim is to complete the event to claim a qualifying place, but also to "do as well as I can".  There were no specified performance targets.  Her current weekly running training plan is a base phase, shown below in Table 1.

Table 1 - Client training program
[image: ]

The client has no current injuries and does not have a history of injury.  Initially there were no health concerns, however on additional questioning several points were raised that are of significance.  

The first is reported poor quality of sleep. Using a sleep app, sleep latency is 5 - 31 minutes and average time asleep is 5 hours and 40 minutes, often recorded as 'disturbed'.  Consequently, she is taking melatonin to help improve the quality of her sleep.  The second is gastrointestinal distress when running.  This presents as nausea or, in extreme cases, vomiting.  Consequently, the client is wary of fuelling and reported carbohydrate intake, is a maximum of 25 - 30g / hour.
Further questioning revealed unintended weight loss, low mood and occasional low-level illness - normally infection or irritation of the upper respiratory tract. 

The client does not track her dietary intake and does not have a target of calories or macronutrients.  Dietary intake in her words is "I eat what I want", but she did acknowledge she thought protein was important and prioritised it in meals, at no set amount.

Prior to the testing a PAR-Q and informed consent for testing and participation in this assignment were obtained.  They are shown in Appendix A.

The Sport of Ultramarathon
An ultramarathon is commonly defined as any running race longer than the marathon distance of 42.2km.  However, this is the lower limit of classification with events ranging from 50 km to 3,100 miles (Aktitiz et al., 2024).  Ultramarathons have wide variations in environmental demands with races on track, road and mountains and locations ranging from the Arctic through to deserts (Tiller et al., 2019).  Consequently, they are characterised by long exercise durations, high energy expenditure and significant physiological and nutritional demands.

Given exercise durations in ultramarathon running, one of the primary physiological requirements is for sustained energy production and the nutritional challenge of supporting this demand.

The Energy Systems of Ultramarathon
The aerobic oxidative system is the dominant energy contributor as it can sustain Adenosine Triphosphate (ATP) production over many hours, provided there is sufficient oxygen and substrate availability and exercise intensity remains low to moderate (Jeukendrup, 2019).  The anaerobic or phosphagen energy systems can contribute to overall energy provision however, the high ATP production and limited capacity restrict their contribution to surges in intensity or short bursts of effort.

The primary substrates for the oxidative system are carbohydrates and fatty acids (Hargreaves, Spriet, 2017).  Exercise intensity and duration determine energy requirements and the relative contribution of each substrate (Mul et al., 2016a). 

Carbohydrate oxidation provides ATP at a higher rate than fat and becomes the predominant substrate in higher intensity exercise - typically above 60% VO2 max (Hargreaves, Spriet, 2017) although this varies between individuals, depending on training status and physiological adaptions.  However, carbohydrate oxidation is non-linear and, at higher heart rates, small increases in intensity can disproportionally increase the amount of carbohydrate utilised (Jeukendrup, Wallis, 2005).  This has implications for prolonged exercise, as endogenous carbohydrate stores are limited (Murray, Rosenbloom, 2018) meaning exogenous carbohydrate intake is required to maintain substrate availability and sustained performance.

Fatty acid oxidation is a more complex process than carbohydrate oxidation, requiring greater oxygen availability and transport across muscle membranes (Hargreaves, Spriet, 2017) to reach mitochondria.  As a result, rate of ATP production from fatty acids is slower than carbohydrate (McArdle, Katch & Katch, 2015).  Consequently, fatty acids represent the predominant substrate at lower intensity exercise where energy demands are comparatively low.  As intensity increases, fatty acid oxidation increases in response to energy demands contributes up to moderate intensities, typically peaking at approximately 59 - 64% VO2 max in endurance trained individuals (Achten, Jeukendrup, 2004).  Beyond this point, further increases in intensity rely on greater carbohydrate oxidation as it becomes the dominant energy source (Brooks, Mercier, 1994).

As exercise intensity increases, physiological changes occur in response to ATP production and the substrates required for it.  These are changes are identifiable and mark the physiological boundaries where intensity increases have metabolic consequences.  These boundaries form intensity domains categorised as moderate, heavy and severe.  The moderate domain has an upper limit defined by the lactate or ventilatory threshold one (LT1 / VT1).  Below this threshold, metabolic homeostasis can be maintained allowing for prolonged exercise (Macintosh et al., 2021).  Energy production in this domain is predominantly aerobic, with substantial contribution from fatty acid oxidation alongside carbohydrate oxidation (Hargreaves, Spriet, 2020) supporting long durations of exercise, characteristic of ultramarathons.

Exercise performed above LT1 / VT1 is defined as the heavy domain where increases in blood lactate and associated hydrogen ion accumulation disturb metabolic homeostasis (Macintosh et al., 2021).  This metabolic disturbance limits exercise duration as athletes experience increasing physiological strain and physical exertion (Seiler, 2010).  In addition, energy production in the heavy domain relies increasingly on carbohydrate oxidation at higher intensities the rate of use can limit exercise duration as glycogen becomes depleted (Hargreaves, Spriet, 2020).

Consequently, most of ultramarathon intensity is in the moderate zone.  Exercise intensity may rise into the heavy zone, on uphill efforts or challenging terrain but only for short durations.  Fornasiero et al. (2017) recorded the following intensity distribution during a 65 km mountain ultra marathon: 85.7% in the moderate zone, 13.9% in heavy and 0.4% in severe.  Similar observations were made on multi day events, Lucas et al. (2008) demonstrated that, during a 5-day adventure race, intensity declined during days 2 to 5, with exercise intensity predominantly in or below the moderate zone.

Given these intensities, the rate of energy expenditure is relatively low compared to marathon distance races.  However, the durations involved equate to considerable energy requirements (Berger et al., 2023).  Therefore, managing intensity to match the rate and type of substrate use is of key importance to preserving glycogen stores and managing nutrition throughout an event. 

Nutrition and Fatigue in Ultramarathon
Glycogen depletion negatively affects the ability of muscles to contract and has been strongly associated with development of fatigue (Mul et al., 2016b, Knuiman, Hopman & Mensink, 2015).  In ultramarathons, long duration and cumulative energy demands are high, and it is essential that athletes manage glycogen availability by moderating intensity and taking on exogenous carbohydrates during exercise. 

As previously discussed, at higher intensities there is a disproportionate rate of carbohydrate use.  Consequently, athletes should control intensity and substrate use, with pacing strategies, allowing appropriate intensity to be maintained, control of glycogen depletion and an informed approach to nutritional requirements.  

Physiological testing will allow for greater insight into rates of substrate consumption in addition to identification of appropriate intensity domains.  This can be key in managing glycogen usage, selecting appropriate nutritional strategies and potentially minimising  gastrointestinal distress.

Fatigue in ultrarunning is both complex and multifactorial, with physiological and psychological components (Enoka, Duchateau, 2016) and ultramarathons are characterised by high non-completion rates (Puigarnau et al., 2025).

As discussed previously, poorly regulated pacing strategies can lead to accelerated carbohydrate utilisation, with a resultant decrease in substrate availability.  As glycogen availability declines there is a corresponding decrease in exercise performance.  If glycogen becomes depleted, the ability to exercise becomes severely impaired (Ørtenblad, Westerblad & Nielsen, 2013).  These factors can contribute to an athlete's decision to withdraw from a race. 

It has been shown that low glycogen availability influences the psychological state of an athlete with a corresponding negative effect on cognitive skills, decision making and mood (Matsui et al., 2011).  During prolonged events these factors may increase an athlete's perception of exertion, reducing motivation to continue and contribute to sub-optimal decision-making regarding pacing, nutrition and managing environmental conditions.

Puigarnau et al. (2025) looked at non-completion of two ultra marathons, 20.3% were classed as withdrawal due to fatigue, while 58.8% were classed as psychophysiological in nature.  However, what is uncertain is the energy availability of these athletes and if a reduction in glycogen and blood glucose negatively influenced both performance and the cognitive ability to manage problems such as weather, terrain or injury.

Laboratory Assessments
Based on the information provided in the client profile, the following laboratory assessments were selected: 

· Body weight
· Body composition using skinfolds 
· Resting metabolic rate using bioimpedance
· Ventilatory gas exchange analysis

Weight was measured to monitor changes in total body mass over time and body composition was included to provide context to weight change, by providing a measure of fat mass.  These metrics assist in monitoring outcomes of adjustments to the client’s total energy intake, relative to total energy expenditure.

Resting metabolic rate assessment was selected to provide an estimate of baseline energy requirements.  This can be used to estimate total daily energy expenditure once daily activity and exercise energy costs are considered.

Ventilatory gas exchange analysis was selected to assess VO2 max, substrate utilisation across a range of exercise intensities and to identify the first and second ventilatory thresholds (VT1 and VT2) and therefore the boundaries of the moderate, heavy and severe intensity domains.  This informs both training intensity prescription and race-specific nutrition strategies.


Methods

Equipment
Gas Analyser - Servomex miniHF 5200 (Servomex, Bristol, UK)
Treadmill -h/p/ cosmos pluto med (Nussdorf - Traunstien, Germany)
Heart rate monitor - Polar OH1 (Polar Electro, Warwick UK)
Skinfold callipers - Harpenden Skinfold Callipers (Baty Int, West Sussex, UK)
Bioimpedance - InBody 380 (InBody, Seoul, South Korea)

Procedures
The client was requested to adhere to pre-testing guidelines prior to testing (Appendix B).

Ventilatory Gas Exchange Testing
A graded treadmill exercise test was conducted to assess aerobic capacity and ventilatory thresholds.  The protocol began at 7 km / hr at a 1% gradient.  Stages lasted 3 minutes, with speed increasing by 1 km / hr per stage until 14 km / hr.  Beyond this speed, treadmill incline increased by 1% per minute until the client voluntarily terminated the test.  Expired gases were collected continuously throughout the test and oxygen uptake (VO₂), carbon dioxide production (VCO₂), and respiratory exchange ratio (RER) were recorded on a breath-by-breath basis and averaged over 15 second intervals.

Threshold determination & Substrate use
The first (VT1) and second ventilatory thresholds (VT2) were identified using standard ventilatory criteria, including changes in the relationship between VO₂ and VCO₂, ventilatory equivalents, and end-tidal gas pressures.  Substrate utilisation across exercise intensities was estimated using respiratory exchange ratio values.

Body composition skinfold method
The test was a four site measurement based on Durnin & Womersley method.   
Measurements were taken on the left-hand side of the client shown in Figure 1
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Figure 1 - Skin fold locations

Measurements were taken 3 times and the mean value recorded.  The four site readings were combined and referenced against age and sex specific prediction equations developed by Durnin and Womersley.

Resting Metabolic Rate and Bioimpedance Measurements
Bioimpedance analysis was conducted using the InBody 380 scanner.  The client entered height, age and sex prior to testing and stood barefoot on the device while holding the hand electrodes.  The analyser provides estimates of resting metabolic rate based on proprietary algorithms.

Results

Table 2 - Body Composition Analysis Results
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Figure 2 - Ventilatory Threshold 1
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Figure 3 - Ventilatory Threshold 2
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Figure 4 - Intensity Domains
[image: ]Fig 5 - Fat, Carbohydrate Metabolism & Fatmax
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Figure 6 - Substrate Use & Heart Rate

Nutrition aims and strategy
This client presents with symptoms consistent with low energy availability (LEA) including unintended weight loss, poor sleep, low mood and gastrointestinal distress.  Persistent or severe LEA is recognised as relative energy deficiency in sport (REDs).  This is a syndrome caused by prolonged or severe low energy availability, the symptoms of which include impaired physiological function and compromised health and performance (Mountjoy et al., 2023).  

Female endurance athletes have been identified as being at risk of REDs (Mountjoy et al., 2023) and the client's sex and age present additional risk factors.  The primary aim is to support the client's long-term health by addressing low energy availability.  This is consistent with guidance from the Sports and Exercise Nutrition Register (SENr) and the Chartered Association of Sports and Exercise Sciences (CASES) who both emphasise a partitioners duty to prioritise an athlete's health and wellbeing.  

In meeting energy and macronutrient demands in line with sports nutrition guidance it is anticipated there will be an improvement in performance. 

Daily nutrition
A value of 50 kcal / kg / day was proposed, equating to 2910 kcal / day for an athlete weighing 58.2 kg with the following daily macronutrient distribution:

Protein - 93g (372 kcal)
Carbohydrate - 453g (1812 kcal)
Fat - 80g (727 kcal)

Protein and fat should be distributed evenly across meals and snacks throughout the day.  Protein should be consumed in doses of approximately 0.25 g / kg or 20 – 40 g per feeding.

Meals and snacks should be spaced every 3 – 4 hours, resulting in 4 – 6 eating occasions per day.  Carbohydrate should be distributed across the day, with specific allowance for intake before, during and after training.  

Daily nutrition should take a 'food first' approach - where lean meats, fish, eggs, whole grains, nuts, seeds, fruit and vegetables provide the nutritional requirements rather than supplements.

Fluid should be taken on ad libitum regularly throughout the day.

Training sessions
Nutrition around training sessions is planned as part of the athlete's daily energy and macronutrient requirements forming part of the daily intake, rather than being additional to it.
Recommendations for training are shown in Figure 7
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Figure 7 - Training Nutrition Guidelines

Dietary reference values
Attention should be given to foods rich in iron, calcium, vitamin D and antioxidants. Magnesium can also be considered.  The aim is to meet micronutrient requirements through dietary intake rather than supplementation, unless deficiency is medically diagnosed and prescribed.

Additional adjustments / supplements
Following low FODMAP guidance may be of benefit for gastrointestinal intestinal complaints.  There is some evidence the inclusion of foods containing tryptophan, Omega 3 fatty acids and melatonin may be beneficial sleep quality.  Additionally, probiotics with the strains like lactobacillus and bifidobacterium may also be beneficial for sleep quality as well as improving mood.

Nutrition Strategy – Evidence and Justification
Energy Availability
Energy availability is a key consideration for any ultra-endurance athlete in balancing high volumes of training, recovery between sessions and the maintenance of overall health (Aktitiz et al., 2024, Tiller et al., 2019).  In addition to performance orientated goals, professional guidance from both the Sport and Exercise Nutrition Register (SENr, 2021) and the Chartered Society of Sport and Exercise Sciences (CASES, 2025) both highlight the duty of practitioners to protect the health and wellbeing of their clients.  Given this guidance and symptoms consistent with low energy, it is appropriate to pursue a conservative, health first approach to nutritional strategy in restoring energy availability.  This is both ethically appropriate and in line with the client's goals.

Low energy availability (LEA) occurs when the intake of energy does not meet demands. This can be through insufficient dietary intake or where this is exceeded by exercise energy expenditure, leading to insufficient energy to support normal physiological functions (Gowers et al., 2025).  Persistent or severe LEA, termed problematic LEA, puts an athlete at risk of developing relative energy deficiency in sport (REDs) syndrome (Hackney, Moore & Smith-Ryan, 2025).  REDs has potentially serious performance and more importantly health consequences necessitating early identification and intervention (Torstveit et al., 2023).

The client' s presentation is consistent with symptoms of REDs.  Unintended weight loss, GI distress, low mood and disrupted sleep have all been recognised as features (Mountjoy et al., 2023).  In addition, there are known physiological factors, important to performance, that may not be apparent to the athlete.  These include, but are not limited to, decreased training response, recovery and muscle strength (Mountjoy et al., 2023).  

It would also appear from discussion with the client that a lack of knowledge about nutrition, lack of dietary structure and difficult in taking on carbohydrate during exercise are aggravating factors to energy availability.  The IOC consensus on REDs (Torstveit et al., 2023) identifies a primary, secondary and tertiary model for preventing and treating REDs.  This is shown in Figure 8 
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Figure 8 - REDs Prevention

The nutrition strategy prioritises tertiary prevention by restoring energy availability, while implementation with the client will involve discussion and nutrition education, encompassing primary prevention.  Ongoing monitoring to assess outcomes will also allow for screening in line with secondary prevention.  This approach aligns with SENr and CASES guidance in addition to IOC recommendations to support athlete health and best practice.

One of the challenges and limitations in nutritional planning is quantifying the required energy intake.  The gold standard for energy assessment, doubly labelled water, is not practical due to its expense and complexity and personal physical activity monitors show large variation when estimating energy expenditure (Westerterp, 2017).  In addition, there is debate regarding the energy cost of activity and whether it increases proportionally with increased activity or if physiological limiters effectively constrain total energy expenditure at higher levels (Gonzalez et al., 2023).  To further complicate the issue, predictive equations such as Mifflin St Joer and Harris-Benedict, are generally used for general populations in clinical settings (Frankenfield, Roth-Yousey & Compher, 2005) and their relevance and accuracy for athletes has been called into question (Balci et al., 2021).

In testing, the InBody Scanner estimated an RMR of 1380 kcal / day.  However, while this provides a reference point for resting energy requirements, it does not account for substantial energy expenditure associated with ultra-endurance training, with the client participating in nine hours of structured physical activity per week.  Additional limitations of bioimpedance are the sensitivity to hydration status and the reliance on predictive algorithms (Kyle et al., 2004).

The ISSN Exercise and Sport Nutrition Update identified the primary component to optimise training and performance as "consuming enough calories of offset energy expenditure" (Kerksick, Kulovitz, 2013).  Given the varying demands, durations and intensities of different sports the ISSN proposed a kcal per kilogram range for athletes, based on intensity and duration of workouts (Kerksick et al., 2018).  The recommended range for this client, based on their current training regime is 40 - 70 kcal / kg.

Using the RMR from testing and from data provided by the client's activity tracker the estimated daily energy expenditure is approximately 2,257 kcal shown in Figure 11.
Table 3 - Estimated Energy Expenditure
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This estimated value does not account for either the thermic effect of food or non-exercise activity thermogenesis.  Therefore, selecting a value of 50 kcal / kg, equating to 2910 kcal a day, seems appropriate to restore energy and performance with the current training load.

Macronutrient Guidance
While macronutrient requirements for endurance athletes are still an area of active debate, the ACSM and ISSN provide consensus guidelines.  As the purpose of this plan is energy restoration and sustainable dietary practice, mid-range recommendations were selected as they fulfil these criteria while allowing flexibility for adjustments following monitoring and client feedback.

Protein
The ISSN position stand on protein recommends values of 1.4 - 2.0 g / kg (Jäger et al., 2017) with specific guidance for ultramarathons of 1.6 g / kg (Tiller et al., 2019).  Based on this guidance, a value of 1.6 g / kg was selected, giving 93g of protein a day.  This intake will support repair, recovery and adaption while representing an achievable goal.
Sizes of protein doses (0.25 g / kg) and timings (3 - 4 hours) are included for client guidance.  In addition, recommendation for a post exercise protein intake (0.3 g / kg within 2 hours) is suggested for recovery (Vitale, Getzin, 2019).

Carbohydrate
ISSN and ACSM guidelines for carbohydrate are broad ranges, reflecting variations in training volume, intensity and individual requirements (Thomas, Erdman & Burke, 2016, Kerksick et al., 2018).  These are shown in Table 4. 

Table 4 – Carbohydrate Guidelines
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Based on the client’s training demands and the priority of restoring energy availability, carbohydrate intake was considered a central component of the nutrition strategy.  Additionally, a carbohydrate rich diet may support GI tolerance by improving intestinal absorption capacity (Jeukendrup, Asker E., 2017, Costa et al., 2025).

Testing revealed that, while the client oxidises fat at high intensities with Fatmax achieved at a heart rate of approximately 92 - 101 (Figure 5) contributions from fat were modest across intensities (Figure 6) with carbohydrate quickly becoming the primary substrate for activity.  While ventilatory gas exchange testing provides valuable insight into substrate utilisation, it is acknowledged that laboratory-based measurements may not fully replicate the metabolic demands of prolonged, ultra-endurance competition with varied terrain and environmental conditions.  As such, test data was used to inform pacing and nutritional strategy rather than to prescribe rigid intake targets.

However, prioritising carbohydrate in this phase to support energy availability, training and recovery is still a prudent course of action.  While strategies to enhance fat oxidation may be appropriate in the future, training with reduced carbohydrate while there are symptoms of problematic LEA is not ethically appropriate.

As a result, a value of 7.8g / kg was selected, this represents the remaining available calories once protein and fat were accounted for.  This value still allows for flexibility based on performance and athlete feedback.  
Analysis of testing data highlighted a disparity between carbohydrate oxidation and feasible intake at higher intensities.  The client's reported 'race pace' training was an average heart rate of 153 bpm.  Estimated carbohydrate oxidation at this intensity was approximately 180 g / hr.  This far exceeds the highest recommended exogenous carbohydrate intake and would rapidly lead to glycogen depletion.  This intensity is above VT1, identified by Fornasiero et al. (2017) as the predominant intensity domain for ultramarathons.  Exercising at this intensity may be a factor in reported GI distress by the client.  High intensity and consequential splanchnic hypoperfusion has been suggested as a cause of GI distress (De Oliveira, Burini & Jeukendrup, 2014, Gaskell, Rauch & Costa, 2021). 

Implementation of the nutrition strategy should involve discussion of appropriate intensity distribution, informed by testing.  In addition, gastrointestinal tolerance to carbohydrate intake is highly individual and can vary with intensity, duration and environmental conditions.  While evidence-based intake ranges are provided, actual intake may need to be adjusted based on tolerance, reinforcing the need for progressive gut training and reflective practice.

Fat
Dietary fat has no guidelines expressed as absolute values (Schek et al., 2020) however it has an important and supportive role, contributing to overall energy intake, nutrient absorption and long-term health.  Current guidelines from the ISSN and ACSM recommend between 20 –30% of the total daily calories are made up of fat.

As part of this strategy fat intake was a moderate 25%, allowing flexibility for further adjustment while being within guidelines to provide adequate fat for absorption of fat-soluble vitamins, endocrine function and nervous system health (Jeukendrup, 2019).  These are considerations given the suspected presence of low energy availability and the focus on long term health.  In addition, inclusion of dietary fat also increases the palatability of meals and variety of food sources.  These are important considerations in sustainability by providing meals that are enjoyable to eat.  Fat was not prioritised over carbohydrate, given the central role of carbohydrate in supporting training demands and recovery in ultra-endurance sports.

Hydration
Hydration guidelines from the ISSN and ACSM suggest taking on fluids ad libitum during exercise.  For an endurance athlete hyponatraemia is a greater risk than dehydration and rigid guidelines have been modified because of this concern (Sawka et al., 2007).  Ad libitum allows for personal preference, environmental conditions and exercise intensity.  Guideline amounts exist for post exercise hydration of fluid replacement of 125 - 150% of sweat loss (Tiller et al., 2019).  It is recommended this is a mild sodium solution in preference to water, to promote fluid replacement and recovery.  Conducting a sweat test to assess a representative fluid loss may be useful for the client.

Dietary Reference Values
Micronutrient intake may be compromised in athletes with low energy availability due to reduced total food consumption and restricted dietary variety, which can affect both health and performance in endurance athletes (Mountjoy et al., 2023).  Given the client’s sex, age and symptoms, prioritising food sources rich in iron (oxygen transport), calcium and vitamin D (bone health) and antioxidant-rich foods (immune and recovery support) are appropriate as part of a food-first strategy (Torstveit et al., 2023).
Foods providing a source of magnesium were also considered due to the potential relevance to sleep quality (Doherty et al., 2024). 

Supplementation was not prioritised as the primary objective is restoring energy availability.  Where the concern is a health issue, referral to the appropriate practitioner would be indicated (SENr, 2017; CASES, 2025) and supplementation should be medically guided.

Supplements & adjustments
Dietary supplements are not a replacement for a healthy diet (Kerksick et al., 2018) and the aim for a 'food first' nutritional plan is to provide all nutrients through meals.  Given the priorities of energy availability and health, supplements to meet dietary reference values were not considered at this stage.  

Given the clients reported GI issues, there is some evidence that following a low FODMAP diet is beneficial (Mlinaric, Mohorko, 2025).  It is not considered as a long-term dietary regimen; current recommendation is to implement a FODMAP diet for a short term (1 - 5 days) before reintroducing foods to see if they cause further symptoms (Mlinaric, Mohorko, 2025).    

Foods containing tryptophan, Omega 3 fatty acids and melatonin have been indicated to help improve sleep quality and sleep latency (Doherty et al., 2024, Abou-Khalil, 2025)
Probiotics have been indicated to reduce stress, improve mood and enhance sleep quality (Abou-Khalil, 2025) and are possible candidates for supplementation.  However, the priority is establishing a 'food first' diet, that consistently meets the athlete's energy, macro and micronutrient requirements.  Ongoing review and client feedback will inform future action.

GI distress and sleep disturbance are symptoms consistent with REDs and additionally, GI distress may be linked to exercise intensity.  It is therefore hoped that dietary and exercise intensity distribution change will resolve these.  It should be considered that multiple interventions will make reflections on the efficacy of any one intervention difficult to determine.
 
Body composition
Body composition has long been considered relevant for athletes in endurance sports because of the association between body mass and the energetic cost of exercise (Barnes, Kilding, 2015).  However, ultramarathon completion and performance are influenced by many factors such as pacing, substrate availability and gastrointestinal tolerance.  Energy availability is therefore more likely to determine performance than body mass or body fat levels (Mountjoy et al., 2023).

Skinfold analysis, presents a practical and low-cost method of assessing subcutaneous body fat.  However, there are recognised limitations to the method: it is invasive, and skin temperature, practitioner grip and variation in selecting consistent measurement sites all affect accuracy (Kasper et al., 2021).  However, they are a useful measure to record trends over time.

As the client presented with unintended weight loss, low body fat and symptoms of LEA it was not considered appropriate or ethical to set body mass or body fat reduction targets (Mountjoy et al., 2023).  Instead body mass and body fat measurements were selected as one of the metrics to measure and assess the aim of restoring energy availability.

Implimentation and future direction
Successful implementation and sustainability are two key aims.  Potentially, even the moderate values selected may be a significant change to the athlete in terms of volumes of food and the number of meals required.  Additionally, there may be large changes in the value, frequency and type of shopping and food preparation required.  The client is a busy professional with 2 young children so help may be needed in application of nutrient targets to meals that are convenient, palatable and fit around work and home schedules. 

Changing diet may be psychologically challenging, with a host of factors contributing - social media, belief that weight / physique may improve performance, societal pressure and body dissatisfaction (Mountjoy et al., 2023).  

There are also considerations for the amount of food this will represent.  While adaptions of the gut are rapid (Jeukendrup, 2017) there will be a period where adaptions take place, and a moderate approach should be preferred in making these changes manageable and not uncomfortable for the client.

All considerations fall under the APEASE checklist (Table 5) suggested in the evidence-based practice guidelines for sports nutritionists (Ritson, Hearris & Bannock, 2023).

Table 5 – APEASE Checklist
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Sports nutrition guidance is just that, guidance.  It is up to the practitioner to assess studies and information that can be theoretical and conceptual and apply them to the 'athlete's reality' (Ritson, Hearris & Bannock, 2023).  

What is essential and a key part of the evidence-based practice guidelines, SENr and CASES professional standards, is the monitoring and reflective evaluation of nutritional interventions and the practitioner’s knowledge base in supporting the client.  This plan is an initial approach to the presentation and goals of the client.  It is anticipated that it will change over time based on changing guidelines, reflection on the success or failure of the components of the plan, additional insight from testing and, most importantly, feedback from the client.
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APPENDIX B – Preparation for Physiological Testing
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Pre-, Intra- and Post-Exercise Nutrition Guidelines

PRE-TRAINING NUTRITION (within 4 hours of exercise)

Training sessions <90 minutes
o Low to moderate intensity: 10 - 30g protein (if daily energy and carbohydrate needs are
being met)
¢ High intensity: up to 75g carbohydrate + 10 - 30g protein

Training sessions >90 minutes
o Low to moderate intensity: up to 75g carbohydrate + 10 - 30g protein

¢ High intensity / Long duration: 75 - 150g carbohydrate + 10 - 30g protein

e Fluids: For both sessions - ad libitum

* Record nutrition intake and Gl symptoms along with any feedback.

INTRA-TRAINING NUTRITION

Training sessions <75 minutes
e Carbohydrate may not be required if daily needs are being met)

Training sessions 75 minutes - 2.5 hours
e Dual source carbohydrate: 30 - 60g per hour

Training sessions >2.5 hours
e Dual source carbohydrate: up to 90g per hour (depending on tolerance)

e Fluids: For all sessions - ad libitum

* Record nutrition intake and Gl symptoms along with any feedback.
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Weekly estimated RMR @ 1380 / day

9660 Keal

[Weekly estimated exercise expenditure | 6140 Kcal
Total 15, 800 Keal
|Average energy expenditure per day 2,257 Keal
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APEASE checklist | Example questions

Affordabilty Isthe intervention within theathlte or
organisaion's budget?

Practicabilty Can the intervention be deivered in the manner
intended?

Efectiveness Istheintervention hikely to work i the sthletcs

Acceptability s theathlte and ther supportpersonnel likel to
approve the intervention?

Side effectsisafey Doesit have the potential o cause harm ta the
atblee?

Eaquity Does it have the potential to iolae the athte

rom others?
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2020 PAR-Q+

FOLLOW-UP QUESTIONS ABOUT YOUR MEDICAL CONDITION(S)
1. Do you have Arthritis, Osteoporosis, or Back Problems?

If the above condition(s) is/are present, answer questions 1a-1c If NOE’ﬁto question 2
la. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves| | no
(Answer NO if you are not currently taking medications or other treatments) D D
1b. Do you have joint problems causing pain, a recent fracture ot fracture caused by osteoporosis or cancer,
displaced vertebra (e.g., spondylolisthesis), and/or spondylolysis/pars defect (a crack in the bony ring on the YESD NOD

back of the spinal column)?

Tc Have you had steroid injections or taken steroid tablets regularly for more than 3 months? YESD NoD

2, Do you currently have Cancer of any kind?

If the above condition(s) is/are present, answer questions 2a-2b If NO 0 to question 3

2a. Does your cancer diagnosis include any of the following types: lung/bronchogenic, multiple myeloma (cancer of YESD NOD
plasma cells), head, and/or neck?

2b. Are you currently receiving cancer therapy (such as chemotheraphy or radiotherapy)? YESD NOD

3. Do you have a Heart or Cardiovascular Condition? This includes Coronary Artery Disease, Heart Failure,
Diagnosed Abnormality of Heart Rhythm

If the above condition(s) is/are present, answer questions 3a-3d If NO Qo to question 4

3a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? YES l:l NoD
(Answer NOif you are not currently taking medications or other treatments)

3b. Do you have an irregular heart beat that requires medical management? YESD NOD
(e.g., atrial fibrillation, premature ventricular contraction)

3c Do you have chronic heart failure? YESD NOD

3d. Do you have diagnosed coronary artery (cardiovascular) disease and have not participated in regular physical YESD NOD

activity in the last 2 months?

& Do you currently have High Blood Pressure?

If the above condition(s) is/are present, answer questions 4a-4b If NO to question 5

4a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? YESD NQD
(Answer NOif you are not currently taking medications or other treatments)

4b. Do you have a resting blood pressure equal to or greater than 160/90 mmHg with or without medication?
(Answer YESif you do not know your resting blood pressure) YESD NOD

5. Do you have any Metabolic Conditions? This includes Type 1 Diabetes, Type 2 Diabetes, Pre-Diabetes

If the above condition(s) is/are present, answer questions 5a-5e If NO 0 question 6

Sa. Do you often have difficulty controlling your blood sugar levels with foods, medications, or other physician- YES D NOD
prescribed therapies?

Sb. Do you often suffer from signs and symptoms of low blood sugar (hyﬁoqucemia) following exercise and/or
during activities of daily living? Signs of hypoglycemia may include shakiness, nervousness, unusual irritability, YESD NOD
abnormal sweating, dizziness or light-headedness, mental confusion, difficulty speaking, weakness, or sleepiness.

5c. Do you have any signs or symptoms of diabetes complications such as heart or vascular disease and/or YESD NOD
complications affecting your eyes, kidneys, ORthe sensation in your toes and feet?

5d. Do you have other metabolic conditions (such as current pregnancy-related diabetes, chronic kidney disease, or YESD NOD
liver problems)?

Se. Are you planning to engage in what for you is unusually high (or vigorous) intensity exercise in the near future? YESD NOD

W

P 3 o —————— S— Copyright © 2020 PAR-Q+ Collaboration 2/4
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Do you have any Mental Health Problems or Leaming Difficulties? This includes Alzheimer’s, Dementia,

6.

Depression, Anxiety Disorder, Eating Disorder, Psychotic Disorder, Intellectual Disability, Down Syndrome

If the above condition(s) is/are present, answer questions 6a-6b If NO gg{to question 7
6a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? v:sE] NoD

(Answer NO if you are not currently taking medications or other treatments)
6b. Do you have Down Syndrome AND back problems affecting nerves or muscles? YESD NOD
7. Do you have a Respiratory Disease? This includes Chronic Obstructive Pulmonary Disease, Asthma,

Pulmonary High Blood Pressure

If the above condition(s) is/are present, answer questions 7a-7d If m[g'g{to question 8
7a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? YBD NOD

(Answer NO if you are not currently taking medications or other treatments)
7b. Has your doctor ever said your blood oxygen level is low at rest or during exercise and/or that you require YES D NOD

supplemental oxygen therapy?
7c. If asthmatic, do you currently have symptoms of chest tightness, wheezing, laboured breathing, consistent cough ¢ D NOD

(more than 2 days/week), or have you used your rescue medication more than twice in the last week?
7d. Has your doctor ever said you have high blood pressure in the blood vessels of your lungs? YES D NOD
8. Do you have a Spinal Cord Injury? This includes Tetraplegia and Paraplegia

If the above condition(s) is/are present, answer questions 8a-8¢ If NO to question 9
8a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? YES D NOD

(Answer NO if you are not currently taking medications or other treatments)
8b Do you commonly exhibit low resting blood pressure significant enough to cause dizziness, light-headedness,

and’or fainting? Yes D NOD
8c. Has your physician indicated that you exhibit sudden bouts of high biood pressure (known as Autonomic YESD NOD

Dysreflexia)?

A 2 e R S S IR SR S M R IR T e T ‘ e
9. Have you had a Stroke? This includes Transient Ischemic Attack (TIA) or Cerebrovascular Event

If the above condition(s) is/are present, answer questions 93-9¢ If NO Dgo’to question 10
9a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies?

(Answer NOIif you are not currently taking medications or other treatments) VESD NOD
9b. Do you have any impairment in walking or mobility? YES D NoD
9c. Have you experienced a stroke or Impairment in nerves or muscles in the past 6 months? yEsD NOD
10. Doyouhmawoﬂmmedlalcondltlonnotllstedaboveordoyouhavetwoormoremedlaloondluons?

If you have other medical conditions, answer questions 102-10c If NO d the Page 4 recommendations
10a. Have Kou experienced a blackout, fainted, or lost consciousness as a result of a head injury within the last 12 ygs[] NOD

months ORhave you had a diagnosed concussion within the last 12 months?
10b. Do you have a medical condition that is not listed (such as epilepsy, neurological conditions, kidney problems)? ~ YES D NOD
10c. Do you currently live with two or more medical conditions? YES D NoD

O

PLEASE LIST YOUR MEDICAL CONDITION(S)
AND ANY RELATED MEDICATIONS HERE:

GO to Page 4 for recommendations about your current

medical condition(s) and sign the PARTICIPANT DECLARATION.

~ Copyright © 2020 PAR-Q+ Collaboration 3/4
11-01-2019
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The Physical Activity Readiness Questionnaire for Everyone
The health benefits of regular physical activity are clear; more people should engage in physical activity every day of the week. Participating in
physical activity is very safe for MOST people. This questionnaire will tell you whether it is necessary for you to seek further advice from your doctor

OR a qualified exercise professional before becoming more physically active.

GENERAL HEALTH QUESTIONS
[T ————— T I

1) Has your doctor ever said that you have a heart condition I:]OR high blood pressurelj? @

2) Do you feel pain in your chest at rest, during your daily activities of living, OR when you do
physical activity?

3) Do you lose balance because of dizziness OR have you lost consciousness in the last 12 months?
Please answer NO if your dizziness was associated with over-breathing (including during vigorous exercise).

4) Have you ever been diagnosed with another chronic medical condition (other than heart disease
or high blood pressure)? PLEASE LIST CONDITION(S) HERE:

5) Are you currently taking prescribed medications for a chronic medical condition?
PLEASE LIST CONDITION(S) AND MEDICATIONS HERE:

6) Do you currently have (or have had within the past 12 months) a bone, joint, or soft tissue

(muscle, ligament, or tendon) problem that could be made worse by becoming more physically

active? Please answer NO if you had a problem in the past, but it does not limit your current ability to be physically active.
LEASE LIST CONDITION(S) HERE:

P
7) Has your doctor ever said that you should only do medically supervised physical activity?

g If you answered NO to all of the questins av, o are cleared for physical activity.
Please sign the PARTICIPANT DECLARATION. You do not need to complete Pages 2 and 3.
@  Start becoming much more physically active - start slowly and build up gradually.

@ Follow Global Physical Activity Guidelines for your age (https://apps.who.int/iris/handle/10665/44399).

X (6| X X

[%lill_i_llillillil

@ You may take partin a health'and fitness appraisal.

@ If you are over the age of 45 yr and NOT accustomed to regular vigorous to maximal effort exercise, consult a qualified exercise
professional before engaging in this intensity of exercise.

@ Ifyou have any further questions, contact a qualified exercise professional.

PARTICIPANT DECLARATION ) .
If you are less than the legal age required for consent or require the assent of a care provider, your parent, guardian or care provider must

also sign this form.

I, the undersigned, have read, understood to my full satisfaction and completed this questionnaire. | acknowledge that this physical activity
clearance is valid for a maximum of 12 months from the date it is completed and becomes invalid if my condition changes. | also
acknowledge that the community/fitness center may retain a copy of this form for its records. In these instances, it will maintain the

confidentiality of the same, complying with applicable law.
NAME ErnnnCs (oW GIOYYS oate_IS[UL[25

smnmun@ WITNESS
SIGNATURE OF PARENT/GUARDIAN/CARE PROVIDER

[\ Delay becoming more active if:
You have a temporary iliness such as a cold or fever; it is best to wait until you feel better,

You are pregnant - talk to your health care practitioner, your physiciar, a ified exercise professional, and/or complete the
eSXF?meﬁ& at www.eparme x.com e or% ecoming orepp ylslcaﬂy a‘éu\a/!a. » o

Your health changes - answer the guestions on Pages 2 and 3 of this document and/or talk to your doctor or a qualified exercise
prof essionaﬁae%?econtlnulng with any physical a%tlv ty p(rjogram'?I Mol ¥ .

& Copyright © 2020 PAR-Q+ Collaboration 1 / 4
01-11-2019
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If answered NO to all of the FOLLOW-UP questions (pgs. 2-3) about
yoy::n ready to become more physically actﬂn - sign t#m AR‘I'I)CIPANT °€'c'ﬂ’nﬂ'ﬁ'c'>ﬁ°ﬂ'ﬂm"'

It is advised that you consult a ?1ualiﬁed exercise professional to help you develop a safe and effective physical
activity plan to meet your health needs.

® Youare encouraq(e_d to start slowly and build up gradually - 20 to 60 minutes of low to moderate intensity exercise
3-5 days per week including aerobic and muscle strengthening exercises. g

@ As you progress, you should aim to accumulate 150 minutes or more of moderate intensity physical activity per week.

@ Ifyou are over the age of 45 yr and NOT accustomed to regular vigorous to maximal effort exercise, consult a
qualified exercise professional before engaging in this intensity of exercise.

If you answered YES to one or more of the follow-up questions about your medical condition:

You should seek further information before becoming more physically active or engaging in a fitness appraisal. You should complete
the specially designed online screening and exercise recommendations program - the ePARmed-X+ at www.eparmedx.com and/or

visit a qualified exercise professional to work through the ePARmed-X+ and for further information.

A\ Delay becoming more active if:

_ You have a temporary illness such as a cold or fever;itis best to wait until you feel better.

v You are pregnant - talk to your health care practitioner, your physician, a qualified exercise professional,
and/or complete the ePARmed-X+ at www.eparmedx.com before becoming more physically active.

v Your health changes - talk to your doctor or qualified exercise professional before continuing with any physical
activity program.

® You are encouraged to photocopy the PAR-Q+. You must use the entire questionnaire and NO changes are permitted.
@ The authors, the PAR-Q+ Collaboration, partner organizations, and their agents assume no liability for persons who
undertake physical activity and/or make use of the PAR-Q+ or ePARmed-X4. If in doubt after completing the questionnaire,

consult your doctor prior to physical activity.
PARTICIPANT DECLARATION
@ All persons who have completed the PAR-Q+ please read and sign the declaration below.
@ If you are less than the legal age required for consent or require the assent of a care provider, your parent, guardian or care
provider must also sign this form.

|, the undersigned, have read, understood to my full satisfaction and completed this questionnaire. | acknowledge
that this physical activity clearance is valid for a maximum of 12 months from the date it is completed and becomes
invalid if my condition changes. | also acknowledge that the community/fitness center may retain a copy of this
form for records. In these instances, it will maintain the confidentiality of the same, complying with applicable law.

-
e Crapeca  (a) LRGN pate__ 1 FILL[QN
SIGNATURE > WITNESS

SIGNATURE OF PARENT/GUARDIAN/CARE PROVIDER

°f
For more information, please contact The PAR-Q+ was created using the evidence-based AGREE process (1) by the PAR-Q+
www.opnrmodmm Collaboration chaired by Dr. Darren E. R. Warburton with Dr. Norman Gledhill, Dr. Veronica
Ctath PARG Email: mm'“"om Jamnik, and Dr. Donald C. McKenzie (2). Production of this document has been made possible
wubuncn"DER,Jum\lka, Bredin 550, and Gledhill N on behalf of the PAR-Q+ Collabaration. through financial contributions from the Public Health Agency of Canada and the BC Ministry
Raires o b mﬁm;i;ﬁﬂﬁ’:’};%‘;ff,uf,?ﬂ,?{;,‘{;ﬁ:‘,f;’,";‘}' Ay of Health Services. The views expressed herein do not necessarily represent the views of the
Public Health Agency of Canada or the BC Ministry of Health Services.

Key References
1. Jamnik VK, Warburton DER, Makarski J, McKenzie DC, Shephard RJ, Stone J, and Gledhill N. Enhancing the effectiveness of clearance for physical activity participation; background and overall process. APNM 36(51):53-513, 2011
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UWTSD Sport and Exercise Science Laboratory
Informed Consent Form for Exercise Testing

You are invited to participate in exercise testing at the University of Wales Trinity Saint David
(UWTSD) Sport and Exercise Science Laboratory. This may include submaximal and maximal tests
(e.g., VO, max, lactate threshold) using treadmill, cycle ergometer, or other equipment. Please read
the following information carefully before signing this consent form.

Purpose of Testing: To assess your physiological responses to exercise and provide feedback on
fitness and health indicators.

Procedures: You will perform exercise tests that may involve wearing a mouthpiece, nose clip,
heart rate monitor, and other sensors. Tests may require maximal effort until volitional fatigue,

including VO2 max testing.

Risks and Discomforts: Exercise testing carries risks including breathlessness, muscle soreness,
dizziness, abnormal blood pressure, and in rare cases, cardiac events. Qualified staff will monitor

you throughout and emergency procedures are in place.

Benefits: You will receive feedback on your fitness and health, which may help inform training and
lifestyle decisions.

Confidentiality and GDPR: Your data will be stored securely and processed in compliance with
UK GDPR regulations. Only authorized staff will access your data. You may request data deletion

at any time.

Voluntary Participation: Your participation is voluntary. You may withdraw at any time without
penalty.

Emergency Procedures: Laboratory staff are trained in first aid and emergency response.
Emergency equipment is available on site.

Full Name:

Date of Birth:

Contact Number:

Medical Conditions:

Emergency Contact:

| have read and understood the information provided. | consent to participate in exercise testing at
UWTSD Sport and Exercise Science Laboratory.

Participant Signature: ..-.3“"'_5 Date: IS | (- 2_6 '

Researcher Signature: Date:
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Informed consent for assignment

Please tick the appropriate boxes

4
o

1. Taking part in the assignment.

@\.;

O

L Zave read and understood the assignment information, or it has
enread to r_ne. | have been able to ask questions aboutthe study
and my questions have been answered to my satisfaction.

| consent voluntarily to be a participantin this assignment and
ur.lderstand that | can refuse to answer questions and | can
withdraw at any time, without having to give a reason.

(W

| understand that taking partinvolves

¢ Sharing training data
e Sharing nutritional data
e Discussing individual health matters

2. Use of the information

| understand that information | provide will be used for

R

O

Discussion in relation to test data
Discussion of energy systems and adaption to training
Discussion of nutrition, daily, in training and in events

Providing nutritional guidance

‘

| understand that information collected about me will not be able to
identify me. ldentifying information is limited to age, sex, height

and weight.

N

O

| agree that my information can be quoted in the written
assignment.




image20.jpg
3. Signatures

| have had the details of the assignment explained to me and | have had the
opportunity to ask any questions. | am happy to give my consentin participation.

RC SN

Signature

| have witnessed the accurate reading of the consent form with the potential
participant, and the individual has had the opportunity to ask questions. | confirm that
the individual has given consent freely.
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Athlete Preparation Guidelines for Physiological and Nutritional
Testing at UWTSD Sport and Exercise Science Laboratory

To ensure that your upcoming physiological andor nutritional tests provide the.
most accurate and relable results, it essential thatyou follow the guidelines.
outlined below. Thess recommendations are based on best practice principles,
including those set by the Chartered Association of Sport and Exercise Sciences
(CASES). Adhering 1o these protocols will allow us 10 assess you fitness and
nutition status accurately and provide meaningful insights into your performance.

Exercise Guidelines
‘Avold strenuous exercise for at least 48 hours before testing. Intense exeroise

canlead to musclefatigue, glycogen depletion, dehydration, and elevated
‘metabolic by-products (such as lactat), which may affect your test esults.

Light activity such as an easy recovery session s acceptable, butavoid any high-
intensity training sessions, heavy resistance workouts, prolonged endurance
exercise or unaccustomed training methods.

Ifyou have been following a heauy training schedule, ensure that you have a

‘minimunm of 24-48 hours of recovery before the test to allow your body tobe Ina
rested state.

Nutritional Guidelines
Carbohydrate Intake: Maintain your usual carbohydrate intake i the 24-48 hours
before testing to ensure adequate muscle glycogen stores. Avoid extreme dietary
changes (such as very low-carb diets), s this could affect energy availabillty
during e test.

Protein and Fat Intake: Consume a well-balanced diet but avoid excessive
protein or fat-heavy meals Immediately before testing, as these can slow digestion.
and potentially cause discomfort during testing.
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Catfeine: If caffeine s a regular part of your diet, maintain your usual intake
unless advised othenwise. If you do not regularty consume cafeine, avoid taking it
before the test, as It can Influence metabolc and cardiovascular responses.

Alcohol: Avoid alconol for atleast 24 hours before testing. Alcool can impair
hydration status, muscle recovery, and metabolic function, al of which can affect
test results.

Hydration Guidelines

Maintain adequate hydration by consuming fluids consistently in the 24-48 hours
leading up to your test. Dehydration can negatively Impact cardiovascular and
thermoregulatory function, skewing test results.

Avold excessive fluid intake Immediately before the test, as overhydration may
lead to discomfort and an altered slectrolyte balance.

Sleep and Recovery
im for 7-9 hours of quality sleep n the nights leading upto the test. Sleep.
deprivation can impact metabolic and cardiovascular function, as wellas
perceived effort during exercise.

Avoid late-night screen time and stimulants (such as caffeine) in the evening.
before the test to Improve steep qualty.

Morning of the Test (if applicable)

Fasted Testing: I your test requires {asting, avoid consuming food or drink (except
water) for 8-12 hours before the test.

Non-Fasted Testing:  fasting s not required, consume a light meal 2.3 hours
before the test, focusing on carbohydrates and lean protein while avoldingfatty or
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Hydration: Drink 250-500ml of water 1-2 hours before the test 1o ensure
‘adequate hycration without excessive fluid intake.

Final Checklist Before Arrival

Wear comfortable sports clothing suitable for sxercise testing. You may bring
your cycling shoes f being tested on a Wattbike.

Bringa water bottle to maintain hydration,
Avoid using any pre-workout supplements unless instructed othenwise.

Ifyou have any medical conditions or Injuries, notifythe test administrator in
advance.

Byfollowing these guidelines, you will help ensure that your physiological and
nutritionaltest results are as accurate and meaningful as possible. Ifyou have any.
questions about the preparation process, pleass contact us before your
scheduled test.

We look forward o helping you optimiss your health and performance!

UWTSD Sport and Exercise Science team.
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Biceps: Vertical skinfold on the
front of the upper arm, midway
between the acromion process
and horizontal crease of the
elbow.

Suprailiac: Diagonal skinfold,
at the intersection of a vertical
line from the anterior part of
the armpit and a horizontal line
level with the iliac crest.

Triceps: Vertical skinfold on
the back of the upper arm,
midway between the acromion
process and olecranon
process.

Subscapular: Diagonal
skinfold, 2 cm below the
inferior angle of the scapula
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Weight 58.2kg
Resting Metabolic Rate 1380 kcal
Skinfold Results Bicep Tricep Subscapularis| Suprailiac Total
Value (mm) 2 3 5 7 17
Predicted Body Fat 17.90%
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Ventilatory Threshold 1

137% of predicted V'O2max 76% of reached V'O2peak

2.27L/min
VT1 is determined based on smoothed data by Moving average middle 5 of 7 method . The calculation range was 0:01:00-

0:21:22.
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Ventilatory Threshold 2

VT2 is determined based on smoothed data by Moving average middle 5 of 7 method . The calculation range was 0:13:00-

VT2: 2.79L/min 168% of predicted V'O2max 94% of reached V'O2peak
0:26:00.
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