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Introduction
In the following report several fitness tests will be completed by one participant and the results will be analysed for further recommendation. The tests were designed to analyse five components of fitness which are cardiorespiratory endurance, muscular strength, muscular endurance, flexibility and body composition (Bayles, Swank 2018). 
The participant is a 20-year-old male, who has six years of rugby training playing in the front row positions and has recently transitioned into endurance sports (recently completing his first duathlon) including running, cycling and swimming. Prior to testing, a Participation questionnaire (Par-q) and informed consent forms were filled and signed (See appendix 1.1 and 1.2). Blood pressure (BP) was measured twice after five minutes of rest, Height and weight were also measured, and the subject was cleared to proceed. 

Health and Fitness Assessment Design
Cardiorespiratory Endurance
Cardiorespiratory endurance (CRE) is the efficiency of the Heart, lungs, skeletal muscles and blood vessels in transporting oxygen to perform physical activity (Liguori, 2021) To test CRE the Queens College Step test (QCST) was used. One advantage to using the QCST is its time efficiency (Housh et al, 2017). Cardiorespiratory fitness comes with many health benefits, lower risk of cardiovascular disease (CVD), chronic diseases and all-cause mortality (Gordon et al, 2022). 
Muscle Strength 
Muscle strength is defined by Liguori (2021) as the external force generated by a muscle or muscle group. Ratamess (2022) stated that regular strength training can reduce blood pressure (BP), blood lipids, resting heart rate (RHR) and sarcopenia while increasing basal metabolic rate, insulin sensitivity, glucose tolerance and more. Due to the reliance of manual labour activities on hand grip strength and the simple and cost-effective method to characterize overall strength (Housh et al, 2017), the isometric hand grip strength test was used to measure strength. 



Muscle Endurance
Muscle endurance is the ability of a muscle group to perform repeated actions for a period of time (Liguori, 2021). The benefits of muscular endurance are outlined by Gordon et al, (2022) as improved health-related quality of life, fewer CVD events and a reduction in all-cause mortality.  To measure muscular endurance the Press up test was used.
Flexibility
Gordon et al, (2022) describes flexibility as the range of movement of a joint or a group of joints. He also explains flexibility is important to maintain a level of flexibility for daily activities. To measure the subject’s flexibility the sit and reach test was completed.
Body composition
Body composition is important component to health and fitness as high amounts of body fat are linked to premature mortality, type 2 diabetes, some cancers and CVD (Gordon et al, 2022). For body composition BMI was calculated. Height was measured using a stadiometer and the subject was weighed on a Seca scales.

Assessment Procedures and Data Collection (400)
Cardiorespiratory Endurance
[bookmark: _Hlk193925521]To perform the QCST The subject was instructed to jog lightly for 5 minutes to warm up. A metronome was set to a beat of 96 (Cadance24 steps per minute). A polar Heart rate monitor was used, and the subject was asked to step up and down (up-up-down-down) to the beat for 3 minutes. A partner observed the subject to ensure correct form and recorded the HR after 5 seconds of rest. To calculate VO2 max the regression equation was used (VO 2 max (mL • kg –1 • min –1 ) = 111.33 – (0.42 × recovery heart rate in beats per minute). For greater accuracy the subject was tested twice, one week apart following the same conditions (Testing at 10 am, no exercise the night before, a breakfast of fruit and 500ml of water prior to training). 
Muscle Strength 
During testing isometric hand grip, the handle of the dynamometer was adjusted to a comfortable position for the subject and dial set to 0. The subject was asked to hold their arm at a 90 degree angle at the elbow with their palm facing up and asked to squeeze the grip for 3 seconds in each hand. Force value (kg) were recorded on a work sheet. This was performed 3 times in each hand with a 2-minute rest between sets the best scores from each hand were added together and divided by bodyweight in kg. 
Muscle Endurance
[bookmark: _Hlk193904006]Using an exercise matt the subject was instructed to start in the up position of a press up, hands roughly shoulder width apart facing forward and their toes as a pivot point. Then when ready the subject was instructed to lower themselves until chin touched the floor and then push back to the starting position. This was repeated until failure or a loss of form for two consecutive repetitions. Number of completed repetitions were recorded on a work sheet. For greater accuracy the subject was tested twice, one week apart following the same conditions (Testing at 10 am, no exercise the night before, a breakfast of fruit and 500ml of water prior to training).
Flexibility
To perform the sit and reach test the subject was instructed to walk to warm up and to perform static stretching. Once warm the subject sat with shoes off and legs straight ahead with full extension at the knee. Feet were positioned flat against the BOX at 15-inch mark on the measuring scale. Hands were positioned straight forward, palms flat with one on top of the other and fingertips even. The subject was instructed to reach forward as far as possible and hold for 2 seconds. Form was observed to ensure no bending of the knees and point of reach was recorded. For greater accuracy the subject was tested twice, one week apart following the same conditions (Testing at 10 am, no exercise the night before, a breakfast of fruit and 500ml of water prior to training). +

Body Composition
For body composition BMI was measured using the equation, weight (kg) ÷ height (M) squared. To measure height a stadiometer was used. The subject was instructed to take shoes off and stand with heels against the back with their bottom, T spine and back of the head touching the measuring stick facing forward. For weight a Seca Weighing scale was used, subject wore minimal clothing, empty pockets with no shoes. 




Data Analysis and Interpretations (500)
Cardiorespiratory Endurance
The recovering HR of the subject was 142 bpm after completing the QCST. Bpm were added to the equation and that gave the subject a VO2 max of 50.27 which places them in the good category. The subjects HR did not change on second attempt as seen in table 1.1.
(VO 2 max (mL • kg –1 • min –1 ) = 111.33 – (0.42 × recovery heart rate in beats per minute)
Table 1.1
	
	Recovery HR
	VO2 max 
	Category

	Attempt one
	142 bpm
	50.27
	Good

	Attempt two
	142 bpm
	50.27
	Good



Table 1.2
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Muscle Strength
By adding the best score from each hand and dividing it with the subjects weight in kg (seen in table 1.4) gives a score of 0.69 and puts the subject in the bottom 10 percent of the population in grip strength.
Table 1.3
	Hand
	Score one
	Score two
	Score 3

	Left
	27
	27.5
	30.6

	Right
	32
	34
	34



Table 1.4
	Best Score L
	Best score R
	Total 
	Total ÷ Body weight (kg)
	Percentile rank

	30.6
	34
	64.6
	0.69
	10



Table 1.5
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(Housh et al, 2017)

Muscle Endurance
Muscle endurance was tested twice one week apart under the same conditions. The first attempt the subject scored 28 consecutive push up before failure. Which ranks them in the good category. On the second attempt the subject scored 24, still categorized as good but 4 less than the first attempt. The tests were conducted one week apart under the same conditions on the day. However, the subject completed a duathlon on the Saturday before the second testing which could have impacted results. 
Results will be found in table 1.6

Table 1.6
	
	Number of Press ups
	Category

	Attempt one
	28
	Good

	Attempt two
	24	  
	Good




  Table 1.7
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Flexibility
The subject reached to the 20cm mark in the sit and reach test. The measuring stick on the sit and reach box starts at 15cm. Therefore, the subject scored 5 (20-15=5). This would place them in the Very poor category for their age group.
Table 1.8
	Attempt one
	5

	Attempt two
	5
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Table 1.9                                (Housh et al, 2017)

Body Composition
[bookmark: _Hlk194002929]To calculate BMI body weight in Kg is divided by height in M squared (93÷1.722)  Height and weight were measured at the start of the report. Using a stadiometer the subjects height was measured at 172cm (67.7 Inches) and their weight was recorded as 93kg (205lbs) on Saca scales. After calculation the subject has a BMI of 31.4. This would place them in the ≥30.0 kg category. A BMI of 40% body fat (BMI ≥30.0 kg · m−2) is categorized as obese (Gordon et al, 2022).
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Table 2.1[image: A screenshot of a computer
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Recommendations (200)
Table 2.2
	Test
	Score
	Category

	Queens College Step Test
	50.27
	Good

	Isometric Grp
	0.69
	10 percentile

	Press up
	28
	Good

	Sit and Reach
	20
	Very poor

	Body composition
	34.1
	Very poor


   Table 2.3[image: A graph with different colored squares

AI-generated content may be incorrect.](NHS, 2025)


The results show that the subject scored best in the CRE and Muscular Endurance tests (as seen in table 2.2) although improvement can be made. This could be down to his current endurance training. However, scored very poor in isometric grip strength and Flexibility, possibly due to a lack of stretching and resistance training. The subjects BP was slightly raised with a Systolic reading of 123 mmHg and a Diastolic reading of 82mmHg (seen in table 2.3) which are slightly elevated indicating prehypertension. This may be a correlation between the body composition test where the subject scored very poorly for BMI (Table 2.1). These finding could be as a result of the subject playing in heavier rugby positions in the past. 
Due to the recent change in sport and training program continuation of his current endurance training program of running, cycling and swimming is recommended to reduce body fat and to improve muscular endurance and VO2 max, with a gradual increase in distance every 3 weeks to maintain adaptions are being made. Incorporating a full body resistance training session once a week with a focus on multi-joint exercises will increase muscular strength, help lower BP and improve metabolic rate for fat loss. Ten minutes of daily full body stretching is recommended with an emphasis on progressive stretching to improve range of movement. This can be performed with a training partner or assisted with a towel or with a counter force such as a wall.
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Adapted from U.S. Department of Health and Human Services, National Heart, Lung, and Blood Institute, People Science Health. Body Mass Index
Table 1[Internet]. [cited 2017 Feb 23]. Available from: http://www.nhlbi.nih.gov/guidelines/obesity/bmi_tbLhtm
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Informed Consent for an Exercise Test

1. Purpose and Explanation of the Test
You will perform an exercise test on a cycle ergometer or a motor-diven treadmill. The
exercise intensity will begin at a low level and will be advanced in stages depending
on your fitness level. We may stop the test at any time because of signs of fatigue or
changes in your heart rate, electrocardiogram, or biood pressure, or symptoms you may
experience. It s important for you to realize that you may stop when you wish because
of feelings of fatigue or any other discomfort.

2. Attendant Risks and Discomforts
There exists the possibilty of certain changes occurting during the test that increase risk.
These include abnormal blood pressure; fainting; iregular, fast, or slow heart thythm; and,
i rare instances, heart attack, stroke, or death. Every effort will be made to minimize
these risks by evaluation of preliminary information relating to your health and fitness and
by careful observations during testing. Emergency equipment and trained personnel are
available to deal with unusua situations that may arise.

3. Responsibilities of the Participant
Iformation you possess about your health status or previous experiences of heart-
related symptoms (e.g., shortness of breath with low-level activity; pain; pressure;
tightness; heaviness in the chest, neck, jaw, back and/or arms) with physical effort
‘may affect the safety of your exercise test. Your prompt reporting of these and any
other unusual feelings with effort during the exercise test itself is very important. You
are responsible for fully disclosing your medical history as wel as symptoms that may
occur during the test. You are also expected to report all medications (including nonpre-
scription) taken recently and, in partcular, those taken today o the testing staf.

4. Benefits o be Expected
The results obtained from the exercise test may assist in the diagnosis of your llness,
in evaluating the effect of your medications, or in evaluating what type of physical activi-
ties you might do with low rsk.

5. Inquiries
Any questions about the procedures used in the exercise test or the results of your
test are encouraged. If you have any concerns or questions, please ask us for further
explanations.

6. Use of Medical Records
“The information that is obtained during exercise testing will b treated as privileged and
confidential as described i the Health Insurance Portabilty and Accountabiity Act of
1996, It is not to be released or revealed to any individual except your referring physi-
cian without your wiitten consent. However, the information obtained may be used for
statistical analysis or scientific purposes with you right to privacy retained,

7. Freedom of Consent
I hereby consent to voluntarily engage in an exercise test to determine my exercise
capacity and state of cardiovascular health. My permission to perform this exercise test is
given voluntarily. | understand that | am free to stop the test at any point i | 5o desire.

I have read ths form, and | understand the test procedures that | will perform and the atendant
risks and discomforts. Knowing these risks and discomforts, and having had an opportunity to
ask questions that have been answered to my satisfaction, | consent to participate in this test.

Date Signature of Patient

Date Signature of Witness

Date Signature of Physician or Authorized Delegate
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‘Adapted from Montoye, H. J., and Lamphiear, D. E. Grip and arm sirength in males and females, age 10 to 69. Research Quarterl for Exercise and Sport, Vol
48, pp. 109-120, 1977. Reprinted with permission of the publisher, Taylor & Francis Ltd, waw.tandfonline.com.
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