Physiology Assignment 
I completed multiple fitness tests on a client. Before completing these tests, my client completed a Par-Q which confirmed that my client was physically and safely able to complete these tests. To begin, I took my clients blood pressure to allow me to gain an insight into my client's overall health levels. I conducted this test first to ensure that my client was able to complete the necessary tests safely. I then chose to conduct the sit up test as it is a quick, inexpensive and effective way to discover someone's muscular endurance ability. An improved muscular endurance will decrease the risk of all-cause mortality, nonfatal diseases, and the chances of developing physical function limitations. Furthermore, a strong muscular endurance can lead to improvements in blood glucose levels and body composition (Williams and Wilkins, 2021). The next test conducted was the Queens College Step Test.  I chose to conduct the Queens College Step Test as it is a sub-maximal fitness test which allowed me to determine the heart rate and cardiovascular endurance of my client and predict their VO2 max without them reaching the point of volitional fatigue (Bayles and Swank). Having a good cardiovascular endurance reduces the risk of coronary heart disease and arterial hypertension (Schindler, 2008). The results of this test will allow me to understand my client's aerobic fitness levels and predict their VO2 max. Height and weight was next measured to determine the BMI of my client. If an individual has a higher BMI, they are more likely to be obese which can increase chances of obesity related diseases and health conditions. A high BMI can also lead to cardiovascular disease, cancer and metabolic abnormalities. I chose to test my clients BMI to estimate their body fat percentage during a physical assessment (Williams and Wilkins, 2021). Furthermore, it is stated that Muscular strength impacts upon sporting performance as a strong muscular strength can enhance an individual's ability to sprint and jump alongside preventing injury (Suchomel, 2016). Also, Wind et al., stated that “grip strength was strongly correlated with total muscle strength, suggesting that grip strength could be used as a general indicator for overall muscle strength”. I chose to conduct the hand grip dynamometer test on my client to assess their muscular strength in a quick and effective manner. The sit and reach test was conducted as it is a simple way to assess an individuals' low back and hamstring flexibility which is important to prevent chronic lower back pain and promote a healthy lifestyle (Bayles and Swank). Flexibility is the ability to move a joint through its complete, pain-free ROM (Williams and Wilkins, 2021, p.101). Being flexible allows individuals to conduct daily tasks with ease and prevents injury leading to an overall improved health (Williams and Wilkins, 2021). Finally, I measured my client's hip and waist circumferences to estimate body composition and the pattern of body fat distribution that can become an indicator for health risks such as obesity. Measuring hip and waist circumferences is a quick and inexpensive way to estimate body composition (Bayles and Swank). I measured my client's hip and waist circumferences to estimate their body fat distribution. Also, waist circumference is an important factor in determining cardiovascular diseases (Bayles and Swank).


Testing Protocols

Blood Pressure
The subject was relaxed and sat upright with no clothing covering where the cuff was placed. Once the appropriate cuff size has been selected, the cuff attached to the automated sphygmomanometer (Boso Medicus, Jungingen, Germany) was placed around the subject's arm with their arm resting in the same horizontal place as the heart. The machine was then turned on, once it had completed, results were recorded.

Sit up Test
This test began with the subject lying on their back with their feet flat on the floor and bent knees. A partner held the subjects' feet firmly on the floor and the subject touched their elbow to the opposing knee with their fingertips on their ears. The subject then completed as many sit ups as they could in 1 minute. The result was then recorded. 


Queens College Step Test
This test was conducted following the protocols described by Housh et al (2016) and involved using a four-step cadence and stepping onto a 42cm step using the whole foot for 3 minutes. The subject stepped at a cadence of 24 steps per minute which is equivalent to 96 beats per minute on a metronome. 5 seconds after the test is complete, heart rate should be recorded using a polar H10 chest strap (Polar Electro, Warwick, UK).


Height and weight – BMI
Weight was measured with the subject wearing minimal clothing and no shoes. The subject stepped onto the Seca 875 scales (Seca, Hamburg, Germany) and remained stationary until a weight was provided. To measure height, the subject stepped onto the stadiometer with no shoes. The subject stood with their heels together and upright with their head level and their upper buttocks and back in contact with the Seca 213 Stadiometer (Seca, Hamburg, Germany). Results were then recorded to the nearest 0.1cm. To discover an individual's BMI, the subject's weight (kg) was divided by their height multiplied by their height (m2).


Hand grip dynamometer
Before conducting this test, the Takei Hand Grip Dynamometer (Habdirect, Southam, UK) should be adjusted to ensure it is comfortable for the subject. The subject held the dynamometer with their palm facing up in their right hand at approximately 90 degrees before squeezing it for 3 seconds. This test was conducted twice more with both hands with a 2-minute rest in-between. All results were recorded. Once completed, the highest result from each hand (to the nearest kg) is the result that should be considered. 

Sit and Reach test
This test involved sitting down with legs fully extended and feet against a sit and reach box (Habdirect, Southam, UK) with no shoes on. Arms should be fully extended with palms facing down and one hand over the other. The subject should then reach forward with their arms and hold the position for 1 or 2 seconds and record the result from the box. This should be completed 3 times. 

Waist and Hip Circumference
Place a flexible and inelastic tape measure on the subject's skin surface and measure their hip and waist circumference twice. However, if the results are not within 5mm, remeasurement should occur. Time should be given in-between measurements to ensure that the skin can regain normal texture. When measuring waist and hip circumference, the subject should stand with their arms by their side and their feet together. To measure hip circumference measurement should be taken at the narrowest part of their torso and to measure waist circumference it should be taken at the maximal circumferences of the buttocks. To calculate waist to hip ratio, divide the subject's waist circumference by their hip circumference. 


Reliability and Validity of Fitness Testing
It is important to follow procedure when completing fitness tests as it ensures that tests are completed the same and can be accurately compared against Normative Data tables where results can be analysed. To ensure that results are reliable, it is advised that tests are completed multiple times to ensure that they have been conducted correctly and the equipment is working correctly. Also, it is advised that the same person tests the subject each time to ensure that each test is completed the same and can therefore be analysed against each other. 


Fitness Test Results compared to Normative Data Tables

Table 1.1
	Fitness Test
	Clients Result
	Normative Data Result

	
	
	

	Blood Pressure
	118 /69 mmHg
	120/80 mmHg

	Sit up Test
	38
	Average

	Queens College Step 
	152bpm
= 47.49
	Good

	BMI
	26.7
	Overweight

	Hand Grip Dynamometer
	Right – 42.5 kg (43kg)
Left – 47.3kg (47kg)
	Right – 50th Percentile
Left – 50th percentile

	Sit and Reach 
	15cm + 8cm = 23cm
	30th Percentile

	Waist to Hip Ratio
	0.81cm
	Healthy



Blood Pressure
My clients blood pressure was 118/69 mmHg following an automated sphygmomanometer measurement. That result is classified as healthy when compared against Normative Data and advised results from the NHS. It is important that my client tries to maintain their blood pressure level as high blood pressure can put strain on your heart and organs leading to life threatening risks such as stroke and heart failure (NHS, 2023).


Sit Up Test
My client completed a total of 38 sit ups in one minute which places my client in the average category in comparison to other people of the same age and gender on a Normative Data table. Bianco. Et., al. (2015) explains that this test is not the optimal approach when trying to evaluate a person's muscular endurance, however the benefit of it being inexpensive and easy to conduct with minimal equipment allows it to appropriately determine core muscle endurance. Having a strong muscular endurance helps to improve a person's overall health and fitness alongside preventing injury due to muscles becoming stronger and more capable. Therefore, daily tasks such as lifting shopping become easier (Jarmusz, 2021). My clients result appeared to be average following this test. If this was improved, it could improve sporting performance, heath and overall fitness levels.


Queens College Step Test 
To calculate the results from my client's step test I followed the equation 111.33 - (0.42 x HR) = 47.47. My client’s heart rate was 152bpm which was recorded 5 seconds after they completed this test. In comparison to a normative data table, this result places my client in the good category. This shows that my client had a good recovery heart rate following a submaximal cardiovascular test. This implies that they have a good cardiovascular endurance ability with room for improvement. By improving upon this result, it would improve an individual's cardiovascular endurance resulting in a reduced chance of heart failure and an improved survival rate for individuals with coronary heart disease (Nystoriak and Bhatnagar, 2018). The National Library of Medicine (2017) confirm that the advantages of this test include it being inexpensive, less time consuming and require minimal equipment. 


BMI – Height and Weight
After discovering my clients BMI to be 26.7 it revealed that my client was overweight when compared against a normative data table. However, BMI does not take into consideration how everyone carries their weight. For example, sports athletes may be very muscular and carry more weight via their muscles in comparison to body fat. There are many risks of being overweight or obese and these include coronary heart disease, stroke and type 2 diabetes (NHS, 2023).

 
Hand Grip Dynamometer Test
Following this test, my clients result places them in the 50th percentile in comparison to a normative data table. This means that my clients result is the median meaning that my client has scored better than 50% of people of the same age and gender who completed this test but also means that 50% of people have scored better than my client. This test measures grip strength and mimics the exertion that is required to grasp objects in daily life. This is a component that could be improved.


Sit and Reach Test
My client completed the sit and reach test and their result was 23cm resulting in them being in the 30th percentile in comparison to a Normative Data Table. Therefore, this confirms that 70% of people of the same age and gender who complete this test have a better result in the sit and reach test in comparison to my client. Having good levels of flexibility allows individuals to sustain motor activities within their daily routine alongside the prevention of lower back pain which will decrease the chances of falling, especially in older individuals (Lemmink et, al,. 2003).

Waist to Hip Ratio
The World Health Organisation states a healthy Waist to Hip ratio of 0.85 or lower for woman or 0.9 or lower for men is healthy. This confirms that my client's waist to hip ratio is healthy. It is important that my client does what is possible to remain in the healthy category as a high waist to hip ratio can lead to becoming overweight and increases chances of developing cardiovascular disease and diabetes (Darsini, 2020). This test requires minimal equipment, is quick and inexpensive yet has limitations as people may measure in incorrect places leading to inaccurate results. 


Recommendations for my Client for the Future
Having assessed my clients results I believe that there is a need to improve upon their flexibility. To improve flexibility, it is advised that my client should complete stretching, or yoga regularly to improve the ability of a joint that allows them to complete daily tasks and reduce aches and pains alongside preventing injury (NHS, 2022). A further recommendation for my client is to improve upon their strength by completing activities such as lifting weights, cycling and hill walking at least twice a week (NHS, 2022). However, it must be considered that the hand grip dynamometer test focusses upon grip strength and not the whole-body strength of the client. Therefore, if I was to retest my client in the future it may be beneficial to test Muscular Strength through the 1RM test. This is a more accurate way of testing strength yet will require more expensive equipment and facilities.
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(Polar Electro, Warwick, UK)  https://www.polar.com/uk-en
(Seca, Hamburg, Germany) https://www.seca.com
(Seca, Hamburg, Germany)https://www.seca.com
(Habdirect, Southam, UK) https://www.habdirect.co.uk
(Jungingen, Germany)  https://www.boso.de
(Habdirect, Southam, UK) https://www.habdirect.co.uk
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Percentile Ranks and Normative Data for the Traditional
Sit-and-Reach Test (cm)
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TABLE 3.10 « Fitness Categories for Grip Strength? b

Age(n) s
2024 32 34 38 43 48 52 55
25.20 34 37 41 45 50 54 57
3034 36 38 42 47 52 56 59
3530 37 39 43 48 53 57 60
4044 37 40 44 48 53 57 60
4540 37 39 43 48 53 57 60
50.54 36 39 43 47 52 56 59
55.50 34 37 41 46 50 54 57
6064 32 35 39 44 48 52 55
6569 29 32 36 41 45 49 52
70-74 25 29 33 38 42 46 49

7579 21 25 29 34 38 42 44





