 Introduction
The use of health and fitness tests are beneficial in identifying the risk factors, physiological function and aid in designing targeted intervention to improve overall well-being. This report lays out the different health and fitness tests conducted and aims to interpret data against normative standards to identify strengths and weaknesses aimed to provide evidence-based recommendations for improvement. The report will first layout the protocols for assessment, dictating method and equipment, followed by data interpretation and after evidence-based strategies for health optimisation. 
Part 1
This report employs widely validated assessments, including BMI, Waist to hip ratio, Blood Pressure, Skinfold Measurements, Astrand Bike test, Grip strength, Push-up test and sit-and-reach. These assessments were prioritised for their ability to evaluate the "health and skill related components of physical fitness" (ACSM, 2022 pg 2). BMI and Waist/Hip ratio were prioritised over Bioelectrical impedance (BIA) due to their cost effectiveness and validity in clinical settings (ACSM, 2022). Harpenden Skinfold callipers (Baty int, West Sussex, UK) were used for body composition tests as these were cost effective at evaluating the subjects Body fat percentage in comparison to DEXA scans (Heyward and Gibson, 2022). 4 Sites were measured in triplicate to estimate subcutaneous fat, a critical indicator of metabolic health. Blood pressure was used as a measurement to identify hypertension, a modifiable risk factor for stroke and myocardial infraction (ACSM, 2022). The Astrand Bike Test estimates the VO2 max using submaximal cycling as this was a safe time-efficient submaximal protocol to ensure safety with hypertensive clients (Astrand and Rhyming, 1954; ACSM, 2022) (Caspersen et al., 1985), this protocal minimises the exertion risk while maintaining predictive accuracy compared to other direct VO2 max measurements (ACSM, 2022). The Isometric Grip strength test is an important test to give a reference point for overall strength of a person (Montoye 1957 and Lmphiear, 1977). The press-up test is useful to use as a test for muscular endurance. With norms stratified by age and gender while lab based dynamometry offers greater precision, push-ups require no equipment (Jenson  et al., 2014). Sit and reach Test was used as a way to measure the ability of the client’s flexibility (Jose et al., 2014), and was prioritised over using a lab based dynamometry due to its minimal equipment requirements and applicability in gym settings (ACSM, 2022). 

Part 2 Procedure
Body Composition
BMI
Equipment: Seca 875 and Seca 213 (Seca, Hamburg, Germany), 
Procedure: Measure height without shoes on and minimal clothing using the stadiometer. Record weight (Kg) on the calibrated Seca 875. (ACSM, 2022)
Calculation:  Weight (Kg) / Height (m)^2 = BMI (ACSM, 2022)
Waist to hip ratio
Equipment: Seca 200 Tape measure 
Procedure: Waist midpoint between the iliac crest and lower rib and for Hip the maximal gluteal protrusion, to comply with the WHO Guidelines. (WHO, 2023)
Calculation: Waist (CM) / Hip (CM) = W/H 
Skinfold Measurements 
Equipment: Harpenden Skinfold Calipers (Baty In, West Sussex, UK)
Procedure: Measure Triceps, Biceps, Subscapular and Suprailiac sites in triplicate in relation to the ACSMs guide, grasp the skinfold 1cm from measurement site record after 1-2 seconds (ACSM, 2022) 
Calculation: Calculate the mean of all 3 tests for all the clients sites, and compare this to the norms table (Heyward and Gibson, 2022)
Cardiovascular Fitness
Blood Pressure - Automatic
Equipment: Boso Medicus (Jungingen, Germany)
Procedure: Subject is to be relaxed, sat down and not have partaken in any "physical exercise, caffeine and alcohol" (Ryan and Cramer, 2012), Rest seated for 5 minutes, support arm at heart level, Take 3 readings and average systolic and diastolic, a method validated by the British Heart Society (2023). Then compare to the norms table.
Calculation: (Reading 1 + Reading 2 + Reading 3)/ 3 = Systolic / Diastolic  
Astrand Bike test
Equipment: WattBike Pro (Wattbike, Nottingham, Uk) and Polar OH1 (Plar Electro, Warrick, UK)
Procedure: Cycle at 100 – 150w for 6 minutes after a 3-minute warmup, Record HR at 4/6 minutes and then calculate VO2 Max. Then compare to norms table. (ACSM, 2022)
Calculation: VO2max(ml/kg/min) = 111.33 - (0.42 x heart rate (mean) (bpm) )
Muscular Fitness
Grip Strength
Equipment: Takei Hand Grip Dynamometer (Habdirect, Southam, UK)
Procedure: Prior to the test adjust the handle so that it falls into the middle phalanges, 
hold the dynamometer at 45° elbow flexion at their side, squeeze the Dynamometer without touching the body, this is to be repeated 3 times and the highest score taken in KG for bilateral testing. (ACSM, 2022)
Calculation: Compare against norms table (Bohannon, 2019)
Push up test
Equipment: Yoga mat 
Procedure: Full-range repetitions (chest to mat) until failure. The test is stopped when the client takes rest or the form is lost, the final repetition is noted. (ACSM, 2022)
Calculation: Compare to norm table
Flexibility
Sit and reach test
Equipment: Sit and Reach Box (Habdirect, Southam, UK) 
Procedure:  Sit with Knees extended feet flat against box, reach forward 3x and hold for 1-2 seconds and record maximum distance (ACSM, 2022)
Calculation: Compare highest score against norm table. 
Standardised practices and error mitigation ensures reliable data collection. Equipment calibration and fixed protocols minimise variability (Reilly et al., 1995; Hoehn et al., 2015). Biological errors such as blood pressure fluctuations are mitigated via pre-test caffeine/ alcohol restriction (Ryan & Cramer, 2012)/ Repeating trials and maintaining 22°C room temperature reduce transient and thermoregulatory errors (Hoehn et al., 2015; McLachlan et al., 2020). 
Part 3
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Body Composition 
The BMI of the client was at 26.5 with a waist to hip ratio of 0.91, which would classify them as overweight (25.0-29.9) and with a high cardiovascular risk. The Central Adiposity of a waist to hip ratio >0.83 has a strong correlation towards metabolic syndrome having the need for dietary modifications (WHO, 2023 ACSM, 2022). However, BMI’s validity is contested in muscular populations, as it cannot distinguish between lean mass and adiposity (Jensen et al., 2014)
The Bodyfat percentage that was calculated is 23.1%, with this in relation to the norms table falls into the Fair category (20% - 24%) (Heyward, 2022). This brings to light the need for targeted Body fat-loss strategies and aligning with WHR findings but highlighting BMIs limitations in isolations. 
Cardiovascular Fitness 
The blood pressure that was measured came to 140/90mmHg which places this client into stage 2 hypertension (≥140/90) this would be a critical risk factor for a stroke or a myocardial infraction. This would warrant an immediate lifestyle changes are warranted. (ACSM, 2022)
The Clients results from the Astrand Bike Test (Astrand et al. 1977), were 41.3mL/kg/min this falls within the fair range. The ACSM recommends ≥45mL/kg/min for cardiovascular resilience in males aged between 20-29. (ACSM, 2022)
Muscular Fitness
The clients grip strength came in at 0.82 which is critically low and would fall in the <10th percentile (<1.08) (NSCA, 2023). This would reflect that this client is compromised functional strength linking to sarcopenia risk. Resistance training is essential to mitigate this (Bohannon, 2019). 
In the push-up test the client achieved 16 which aligns with "Good" (16 - 21) in the NSCA norms table but this would border on "needs improvement". (NSCA, 2023) This indicates a moderate muscular endurance level, but it shows that there is need for improvement, Lab-based dynamometry provides greater precision that field tests like push-ups (Semantic Scholar, 2018).
Flexibility
The sit-and-reach test was scored at 28cm which falls into the 50th percentile in the ACSM norms table. (ACSM, 2022), this shows an average hamstring flexibility in relation to average population. With this average flexibility it is sufficient for daily living, improving upon this flexibility can have the impact of enhanced injury resilience during exercise (López-Miñarro et al., 2019). 
Measurement errors
Errors can come up when testing with equipment such as with the skinfold callipers; they can vary the results gathered from the callipers by "±3%" (Heyward, 2022), due to practitioner technique. Errors can also amount in the Astrand bike test (Astrand and rhyming 1954), with the heart rate monitor lagging due to connectivity and also inconsistent cycling cadence which can affect the end result. 
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From the clients results the Hypertensive state and low grip strength both facilitate the need for the need for intervention. Such as 150 min/wk at 60-85% MaxHR (WHO, 2023) and implementation of resistance training 3x per week with the use of 70 - 80% 1rm for this to improve grip strength as a target ≥1.08 (NSCA, 2023). However, the average flexibility and moderate aerobic capacity results provide a starting point for other interventions such as introducing dynamic stretching to enhance injury resilience during exercise.
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